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MARSHALL L. CAIN
Systems Analyst Assistant Manager

Off ice  of NCS Technology
and Standards

FOREWORD

The aim of vocabulary standards is to promote communication,
enhance understanding and provide for precision in the writing
of specifications and standards. The emerging fields of fiber
optics and lightwave communications is lacking a good vocabulary.
During the next few years , as lightwave communication systems
using light sources, optical fibers, and photodetectors are
developed and installed , changes in technology will require
changes in terminology.

In performance of part of its mission of developing conunu—
nication standards for the Federal community, the Office of the
Manager , National Communications System , is distributing for
use and comment this initial draft vocabulary for fiber optics
and lightwave communications. It is a by-product of an effort
on the part of the United States Military Communications—Elec-
tronics Board to revise Allied Communication Publication (ACP)
167: Glossary of Communications-Electronics Terms. It is recog-
nized that many terms in the general field of telecommunications ,
teleprocessing, and related electronics that also apply to fiber
optics and li ghtwave communications have not been included in
this TIB, since they were already contained in the larger body
of terms in ACP ~167. Additional work on this TIB is needed.
Comments are encouraged and should be addressed to:

Office of the Manager
National Communications System
ATTN : NCS-TS
Washington , D.C.  20305
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A BBE CONSTANT
A MATHEMATICAL EXPRESSION FOR DETERMINING THE CORR ECTION FOR CHROMATI C

A BERRAT iON CF AN OPTICAL SYST EM . NOI E: iT IS USUALLY EXPRESSED AS V • (N(D)-
I } / ( N ( F ) - N~ C . ) ) .  CR REFRA CT IV ITY/ DI$ PERS ION . WHE RE N(O , .  N ( F ) .  AND NIC) ARE
TH E INDICES OF REFRACTION FOR LIGHT OF THE WAVELENGTHS OF THE 0 LINE OF
SODIUM. AND T~~ F AND C LINES OF HYDROG EN . RESPECTIVELY. SYNONYMS : MU
VALUE : VEE VALUE.

A BLRRAT ION
1 . I N  AN OPTiCA l. SYSTEM . ANY SYST EMATIC DEPARTURE FROM AN I D E A L i Z E D

PATH OF L IGHT R4 / 5  FORMING AN IMAGE . CAU SING THE IMAGE 10 BE IMPERFECT . 2.
IN PHYS ICAL OPTICS . ANY SYSTEMATIC DEPARTURE OF A WAVE FRONT FROM ITS IDEAL
PLA N E OR SPHERCZAL FORM . NOTE:  COMMON ABERRAT IONS INCLUDE SPHE R I CAL AND
CHROMATIC A BERRATION . COMA . DISTORTION OF IMAGE. CURVATURE OF FIELD . AND
AST IGMAT ISM . SEE: CHRO MATIC ABERRATION .

ABSOLUTE LUMINANCE THRESHOLD
TH E LOWEST LIMIT OF LUMINANCE NECESSARY FOR VISION .

ABSOLUTE LUMINOSITY CURVE
THE PLOT OF SPECTRAL LUMINOUS EFFICiENCY VERSUS WAVELENGTH.

A8~OLUT E MAGNIF ICAT ION
TH E MA G NIFICATION PRODUCED BY A LENS PLACED IN FRONT OF A NORMAL. EYE

AT SUCH A DISTANC E FROM THE EYE THAT tUNER THE REAR FOCAL POINT OF THE LENS
COINCID ES W I T H  THE CENTER OF ROTATION OF THE EYE OR ELSE THE FRONT FOCAL
PO INT OF THE EYE COINCIDES W ITH THE SECOND PRINCIPA L POINT OF THE LENS. ALL
UNDEF DIE CONDIT ION THAT THE OBJECT IS LOCA1F,  CLOSE TO THE FRONT FOCAL POINT
OF TH E LENS . NOTE: THiS MAGNIFICATION IS NUMIRICALLY EQUAL TO THE DISTANCE
OF DISTINCT VISION DIVIDED BY THE EQUIVALENT FOCAL LENGTH OF THE LENS . W ITH
BOTH DISTANCES EXPRESSED IN THE SAME UNITS.

ABSOLUTE REFRACT IVE INDEX
SEE: REFRA C TIV E I N D E X .

A B$ORPTANCE
SEE: INTERNAL A BSO RPTAN CE; SPECTRAL AB SORPTANCE.

AB SOR DT ION
THE TRANSFERENCE OF SOME OR ALL OF THE ENERGY CONTAINED IN AN ELECTRO-

1
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MAGNETIC WAVE TO THE SUBSTANCE IT TRANSVERSES OR IS INCIDENT UPON . NOTE:
A BSORBED ENERGY FR OM INCIDE N T OR T RANSM ITTE D LIGHT WAVES IS CONVER TED INTO
ENERGY OF OTHER FORMS . USUAL LY HEA T . WIT HIN THE MEDIUM WITH A RESULTANT
ATTE NUATION OF THE LIGHT BEAMS. SEE: BOUGER’S LAW : EXTRAMURAL
ABSORPTION : LIGHT ABSORPTION: SELECTIVE ABSORPTION.

SEE : AT OMIC DE FECT A BSO R PTIO N : BU LK MA TERI A L ABSOR PTIO N : FIBER
ABSORPTION : EXTRAMURAL ABSORPTION : IMPURITY ABSORPTION: INTRINSIC ABSORPTION .

ABSORPTION COEFFICIENT
THE COEFFICIENT IN THE EXPONENT OF THE ABSORPTION EQUATION THAT

EXPRESSES BOUGER’S LAW . VIZ. F = F(O) EXP NEC BX. WHERE F IS THE ELECTRO-
MAGNETIC (LIGHT ) FLUX OR INTENSITY AT THE POINT X. F(O) IS THE INITIAL
VALUE OF FLUX AT X • 0. AND B IS THE A BSORPTIO N COE FFICIEN T . NOTE: IF AN
INFINITESIMALLY THIN LAYER OF ABSC~ PTIVE MATERIAL IS CONSIDERED . MA KING X
NEARLY ZERO . THE ABSORPTION COEFFICIENT IS PROPORTIONAL TO THE RATE OF
C4HANCE OF FLUX INTENSITY WITH RESPECT TO DISTANCE. I.E. IT IS PROPORT IONAL
TO TfrE SLOPE OF THE ABSORPTION CURVE AT THAT POINT . THE ABSORPTION COEFFI-
c:ENI IS PROPORTIONAL TO THE RATE OF CHANGE OF FLUX INTENSITY WITH RESPECT TO
DiSTANCE , I.E. IT IS PROPORTIONAL TO THE SLOPE OF THE ABSORPTION CURVE AT
THAT POINT . THE ABSORPTION COEFFICIENT IS A FUNCTION OF WAVELENGTH. SEE
ALSO : ABSORPT IV ITY .

AB SOR PTI ON LOSS
WHEN A WAVE TRAVELS IN A MEDIUM. THE LOSS OF ENERGY . EXPERIE NCED BY

THE WAVE . CAUSED BY INTRINSIC MATERIAL ABSORPTION AND BY IMPURITIES CONSISTING
PRIM ARILY OF METAL AND OH IONS IN THE TRANSMISSION MEDIUM .

NOTE: ABSORPTION LOSSES MAY ALSO BE CAUSED FROM ATOMIC DEFECTS IN
THE 1RANSM ISSION MEDIUM .

ABSORPTION PEAK
I N LIGHTWAVE TRANSMISSION MEDIA. SUCH AS GLASS. QUARTZ . SI LICA. OR

PL A S T IC , USED IN OPTICAL FIBERS. SLAB DIELECTRIC WAVEGU IDES . INTEGRATED
OPTICAL CIRCU~~ S. OR OTHER LIGHT CONDUCTING MEDIA. THE SPECIFIC WAVELENGTH
AT WH ICH A PARTICULAR IMF~URITY . SUCH A S CU . FE. NI . V . CR , AND MN IONS.
A BSOR BS THE MOST POW E R. I.E. CREATES MAXIMUM ATTENUATION OF THE PROPAGATED
LIGHT WAVES. NOTE: ABSORPTION BY THESE IMPURITIES AT OTHER WAVELENGTHS
IS LESS T HA N THE ~BSORPTION PEAK.

ABSORPTIVE MODULATION
MODULATION . OF A LIGHT WAVE IN A MEDIUM CAUSED BY VARIATION OF AN

APP LIED ELEC TRIC FIELD THA T CA USES VA R IATIONS IN OPTICAL ABSO RPT ION NEAR
THE EDGES OF THE ABSORPTION BAND OF THE MATERIAL.

AB SORPT 1V IT Y
THE INTERNAL ABSORPTANCE PER UNIT THICKNESS OF A MEDIUM . NOTE:

NUMERICALLY . ABSO RPIIV ITY IS UNITY MINUS THE TRANSMI SSIVITY . SEE A LSO :
A BSOR PT ION COEFFICIENT.

ACCEPTANCE ANGLE
THE ANGLE MEASURED FROM THE LONGITUDINAL CENTER LINE UP TO THE

MAX IMUM ACCEPTANCE ANGLE OF AN INCIDENT RAY THAT WILL BE ACCEPTED FOR
TRANSMISSION ALONG A FIBER. NOTE: THE MAXIMUM ACCEPTANCE ANGLE IS

2
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DEPENDENT ON THE INDICES OF REFRACTION OF THE TWO MEDiA THAT DETERMINE THE
CRITICAL ANGLE. FOR A CLADDED GLASS FIBER IN AIR. THE SINE OF THE MAXIMUM
ACCEPTANCE ANGLE IS GIVEN BY THE SQUARE ROOT OF THE DIFFERENCE OF THE
SQUARES OF THE iNDICES OF REFRACTION OF THE FIBER CORE GLASS AND THE
CLADDING . SEE : MAXIMUM ACCEPTANCE ANGLE.

I ~ ACCEPTANCE CONE
A CONE WHOSE INCLUDED APEX ANGLE IS EQUAL TO TWICE THE ACCEPTANCE

ANGLE.

ACCEPTA NCE PATTER N
FOR AN OPTICAL FIBER OR BUNDLE. A CURVE OF TOTAL TRANSMITTED POWER

PLOTTED AGAINST THE LAUNCH ANGLE . NOTE: THE TOTAL TRANSMITTED POWER OR
RADI A TION IN TENSITY IS DEPENDENT UPON THE INCIDENT INTENSITY . LAUNCH ANGLE
(INPUT OR INCIDENT ANGLE ). THE TRANSMISSION COEFFICIENT AT THE FIBER INTER-
FACE . AND THE ILLUMINA T ION A REA.

ACCESS COUPLER
A UNIT . SUCH AS A MIXING ROD . PLACED BETWEEN OPTICAL FIBER ENDS TO

ENABLE SIGNALS TO BE WITHDRAWN FROM OR ENTERED INTO AN OPTICAL FIBER CABLE
THAT iS PASSING THROUGH THE JUNCTION . STATION . OR POSITION .

ACCOMMODATION
A FUNC TION OF THE HUMAN EYE, WHEREB Y ITS TOT A L REFRACTING POWER ,

ACCOMPLISHED BY A NEUROMUSCULAR FEEDBACK SYSTEM FROM THE FOVEA OF THE RETINA
TO MUSCLES THAT CAUSE THE LENS TO THIN OR THICKEN . IS VARIED IN ORDER TO
CLEARLY SEE OBJECTS AT DIFFERENT DISTANCES.

ACCOMMODATIO N LIMIT
THE DISTANCE OF THE NEAREST AND FARTHEST POINTS. AT WH ICH AN OBJECT

CAN BE CLEARLY FOCUSSED ON THE RETINA BY THE EYES OF AN OBSERVER . USUALLY
VARYING FROM 4 TO 5 INCHES TO INFINITY.

A CH ROW A T
A COMPOUND LENS CORRECTED TO HAVE THE SAME FOCAL LENGTH FCR TWO OR

MORE WA VELENGT HS OF LIGHT .

ACHROMAT IC
FREE FROM COLOR OR HUE . SUCH AS AN OPTICAL SYSTEM FREE FROM CHROMATIC

ABERRATION . NOTE: AN ACHROMAT IS A COMPOUND LENS CORRECTED TO HAVE THE
SAME FOCAL LENGTH FOR TWO OR MORE WAVELENGTHS .

ACHROMATIC LENS
A LENS . CONSISTING OF TWO OR MORE ELEMENTS. USUALLY MADE OF CROWN AND

FLINT GLA SS . THAT HAS BEEN CORRECTED. SO THAT LIGHT OF AT LEAST TWO SELECTED
WAVELENGTHS IS FOCUSSED AT A SINGLE AXIAL POINT .

ACOUSTOOPT IC
PERTAINING TO THE INTERACTION OF OPTICAL AND ACOUSTIC WAVES. SEE ALSO:

3
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ACOUSTOOPTIC EFFECT .

ACOUSTOOPTIC EFFECT
THE CHANGES IN DIFFRACTION PATTERNS OR PHASE GRATINGS PRODUCED IN A

MEDIUM CONDUCTING A LIGHTWAVE WHEN THE MEDIUM IS SUBJECTED TO A SOUND
(ACOUSTIC) WAVE. CUE TO THE PHOTOELAST IC CHANGES THAT OCCUR . NOTE: THE
ACOUSTIC WAVES MIGHT BE CREATED BY A FORCE DEVELOPED BY AN IMPINGING SOUND
WAVE. THE PIEZO ELECTRIC EFF ECT . OR MAGNETOSTRICT ION . THE EFFECT CAN BE USED
TO MODULATE A LIONI BEAM IN A MATERIAL SINCE M.TNY PROPERTIES. SUCH AS LIGHT
CONDUCTING VELOCITIES . ~CrLECTION A ND TRANSMISSION COEFFICIENTS AT INTERFACES.
ACCEPTANCE ANGLES . CRITICAL ANGLES . AND TRANSMISSION MODES. ARE DEPENDENT
UPON THE DIFFRACTIVE CHANGES THAT OCCUR. SEE ALSO : ACCOUSTOOPTIC.

ACTIVATED CHEMIC A L VA POR DEPOSITION PROCESS (PACV O )
SEE : PLASM A~ ACT IVATED CHEMICAL VAPOR DEPOSITION PROCESS (PACVD).

ACTIVE LASER MEDIUM
THE MATERIAL. SUCH AS CRYSTAL. GAS. GLASS. LIQUID. OR SEMICONDUCTOR.

THAT ACTUALLY LASES . THAT IS. IS ABLE TO FUNCTION AS A SOURCE OF HIGH-
INTENSITY REL ATIVELY MONOCHROMATIC COHERENT LIGHT WHEN ACTIVATED. I.E.
CA USED TO EMIT WHEN RESONATED WITH PUMPED OR OSCILLATORY ENERGY. SYNONYM:
LA SE R MEDI UM : LASING MEDIUM: ACTIVE MA TER I AL.

ACTI V E MA TERIAL
SEE : ACTIVE LASER MEDIUM .

ACTIVE OPTICS
PERT A INING TO THE DEVELOPMENT AND USE OF OPT iCAL COMPONENTS WHOSE

CHAR A CTERISTICS A RE CON T ROLLED DURI NG THEIR OPER ATIO NAL USE IN ORDER TO
MODIF Y CHARACTERISTICS. SUCH AS WAVE FRONT DIRECTION , POLARIZ A TION .
MODE . INTENSITY . OR PA TH. OF AN ELECTROMAGNETIC WAVE IN THE VISIBLE OR NEAR
VISIBLE REGiON OF THE FREQUENCY SPECTRUM : IN CONTRAST TO INACTIVE. RIGID. OR
FI X ED OPTICS IN WH ICH COMPONENTS ARE NOT VARIED . WIT H PRIMARY ATTENTION
EEING GIVE N TO MEASUREMENT AND CONTROL OF WAVE FRONTS OR RAYS IN REAL TIME
IN OR DER TO CONCENTR A TE RADI A TED ENERGY ON A DETECTOR . TARGET. WAVEGUIDE . OR
OTHER DEV ICE.

ADAPT A TION
SEE : DARK ADAPTATION: LIGHT ADAPTATION .

ADAPTIVE TECHNIQUE
SEE: COHERE Nt OPTICAL ADAPTIVE TECHNIQUE.

ADP COUPLER
SEE: AVALA NCHE PHOTODIODE COUPLER.

AIR-SPACED DOUBLET
IN OPTICS. A COMPOUND LENS OF TWO ELEMENTS WITH AIR OR EMPTY SPACE

BETWEEN THEM .
4
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AL IGNED BUNDLE
SEE : COHERE NT BUNDLE.

ALUMINUM GARNET SOURCE
SEE : YAG/LED SOURCE.

AM PLIFICATION BY STIMULATED EMISSION OF RADIATION
SEE : MICROWAVE AMPLIFICATION BY STIMULATED EMISSION OF RADIATION .

AN ALOG-INTENSITY MODULATION
IN AN OPTICAL MODULATOR . THE VARIATION OF THE INTENSI’TY . I.E.

INSTANTANEOUS OUTPUT POWER LEVEL. OF A LIGHT SOURCE IN ACCORDANCE WITH AN
INTELLIGENCE-BE ARING SIGNAL OR CONTINUOJS WAVE. THE RESULTING ENVELOP
NORMALLY BEING DETECTABLE AT THE OTHER END OF A LIGHT-WAVE TRANSMISSION
SYSTEM.

ANA LY ZER
SEE: LIGHT ANALYZER

ANAMORPHIC
IN OPTICAL SYSTEMS . PE RTAINING TO A CONFIGURATION OF OPTICAL

COMPONENTS . SUCH AS LENSES. MIRRORS. AND PRISMS . THAT PRODUCE DIFFERENT
EFF EC TS ON AN IMA GE IN DIFFE RENT DIREC T IONS OR DIFFE RENT EFFECTS ON
DIFFERE NT PAR TS . FOR EXAMPLE PRODUCING DIFFERENT MAGNIFICATION IN DIFFERENT
DiRECTIONS OR CONVERTING A POINT ON AN OBJECT TO A LINE ON ITS IMAGE .

ANGLE
SEE : ACCEPTANCE ANGLE: BREWSTER ANGLE ; CONVERGENCE ANGLE: CRITICAL

ANGLE: DEVIATION ANGLE: EXIT ANGLE: LAUNCH ANGLE : LIMITING RESOLUTION ANGLE;
MAXIMUM ACCEPTANCE ANGLE; REFLECTION ANGLE; REFRACTION ANGLE.

ANGLE- BETWEEN HALF- POWER- POINTS
SEE : EMISSION BEAM ANGLE BETWEEN HALF-POWER POINTS.

ANGULAR MAGN IFIC AT ION
THE RATIO OF THE APPARENT SIZE OF AN IMAGE SEEN THROUGH AN OPTICAL

ELE MENT OR INSTRUMENT TO THAT OF THE OBJECT VIEWED BY THE UNAIDED EYE . WHEN
BOTH THE OBJECT AND IMAGE ARE AT INFINITY . WHICH IS THE CASE FOR TELESCOPES.
CR WHEN BOTH THE OBJECT AND IMAGE ARE CONSIDERED TO BE AT THE DISTANCE OF
DISTINCT V ISIO N . WHICH IS THE CASE FOR MICROSCOPES. SYNONYM: MAGNIFYING
POWER.

ANGULAR MISALIGNMENT LOSS
IN AN OPTICAL FIBER . SIGNAL POWER LOSS AT THE JUNCTION OF TWO FIBERS

THAT ARE NOT BUTT-JOINED IN A STRAIGHT LINE . I.E. WHEN THERE IS AN ANGULAR
DISPLACEMENT BETWEEN THE OPTICAL AXES OF THE TWO FIBERS. NOTE: THE
ANGULAR MISALIGNMENT LOSS IS USUALLY EXPRESSED IN DEC IBELS (OB).

AN ISOT ROPIC
5
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PERTAI N ING TO A MA TERI A L WHOSE CHA RACTERISTICS OR PA RAMETE RS . SUCH AS
MAGNETIC PERMEABILITY. E LECTRIC PERMITTIVIT Y , INDEX OF REFRACTION . ELECTRIC
CONDUCTIVITY. OR TENSILE STRENGTH ARE DIFFERENT IN DIFFERENT DIRECTIONS. THUS,
FOR EXAMPLE, TWO IDENTICAL LIGHT BEAMS PROPAGATiNG THROUGH AN ANISOTROPIC
MATERIAL IN DIFFERENT DIRECTIONS WILL BE AFFECTED IN DIFFERENT MANNERS.

ANTENNA
SEE : LIGHT ANTENNA.

ANT IRE F LECT IO N COATING
A CLASS OF SINGLE OR MULTILAYER COATI NGS THAT ARE APPLIED TO A SURFACE

OR SLRFACES OF A SUBSTRATE FOR THE PURPOSE OF DECREASING THE REFLECTANCE OF
THE SURFACE AND INCREASING THE TRANSMISSION OF THE SUBSTRATE OVER A SPECIFIED
WAVELENGTH R ANGE .

A PD
SEE : AVALANCHE PHOTODIODE.

APERTURE
IN AN O PTICAL SYS TEM. AN OPENING OR HOLE. THROUGH WHICH LIGHT OR MATTER

MA Y PA SS THA T IS EQUA L TO THE DIAM ETER OF THE LA RGEST ENTERI NG BEAM OF LIGHT
THAT CAN TRAVEL COMPLETELY THROUGH THE SYSTEM AND THAT MAY OR MAY NOT BE
EQUAL TO THE APERTURE OF THE OBJECTIVE. SEE: NUMERICAL APERTURE.

APERTURE RAT IO
TH E VALUE R ( A )  IN THE EQUATION . R ( A )  = 2N SIN A .  WHERE N IS THE

REF RA CTIVE INDE X OF THE IMAGE SPACE , AND A IS THE MAXIMUM ANCULAR OPENING OF
THE A XIAL BUNDLE OF REFR ACT ED RAYS. NOTE : THE SPEED , I.E.. ENERGY PER UNIT
AREA OF IMAGES , OF AN OBJECTIVE IS PROPORTIONAL TO THE SQUARE OF ITS APERTURE
RATIO. WHEN THE ANGULAR OPENING IS SMALL . WHEN N = 1 . AND WHEN THE OBJECT
DIST AN CE IS GREA T . IT IS APPROXIMATELY TRUE THAT N SIN A • D/2F , OR THAT
F/D • F- NUMBER = 1/2R (A )=1/APERTURE RATIO.

AP ERT UR E STO P
THE PHYSIC A L DI AMETER THA T LIM ITS THE SIZE OF THE CONE OF RA DIATION

THAT AN OPTICAL SYSTEM WILL ACCEPT FROM AN AXIAL POINT ON AN OBJECT.

APLA NA T I C  LENS
A LENS THAT HAS BEEN CORRECTED FOR SPHERICAL ABERRATION, DEPARTURE

FROM THE SINE CONDITIO N . COMA , AND COLOR .

AR T IFICI A L PUPIL
A DIAPHRAGM . OR OTHER LIMITATION , THAT CONFINES A BEAM OF LIGHT TO A

SMALLER CONE , FOR EX AMPLE A PUPIL THAT CONFINES A BEAM OF LIGHT ENTERING THE
EYE TO A SMALLER CONE THAN DOES THE IRIS OF THE HUMAN EYE.

ASPECT
SEE: IMAGE ASPECT.

6



ASSEMBLY
SEE : CABLE ASSEMBLY: MULTIPLE-BUNDLE CABLE ASSEMBLY; MULTIPLE-FIBER

CABLE ASSEMBLY ; OPTICAL HARNESS ASSEMBLY.

ASTIGMATISM
AN ABERRATION OF A LENS OR LENS SYSTEM THAT CAUSES AN OFF-AXIS POINT TO

BE IMAGED AS TWO SEPARATED LINES PERPENDICULAR TO EACH OTHER.

ATMOSPI-1ERE LASER
SEE : LONG ITUDINA LLY-EXCITED ATMOSPHERE LASER; TRANSVERSE-EXCITED

ATMOSPHERE LASER.

ATO M IC DEFEC T A BSOR PT ION
IN LIGHTWAVE TRANSMISSION MEDIA. SUCH AS OPTICAL FIBERS AND INTEGRATED

OPTICAL CIRCUITS MADE OF GLAE S. SILICA . PLASTIC AND OTHER MATERIALS. THE
ABSORPTION OF LIGHT ENERGY FROM A TRAVELL iNG OR STANDING WAVE BY ATOMI C
CHANGES. BROUGHT ABOUT DURING OR AFTER PRODUCTION , BY EXPOSURE TO RADIATION ,
SUCH AS INFRARED OR GAMMA RADIATION AT HIGH LEVELS , FOR EXAMPLE TITANIUM
DOPED SILICA CAN DEVELOP LOSSES OF SEVERAL THOUSAND DB/KILOMETEP WHEN THE
FIBERS ARE DRAWN UNDER HIGH TEMPERATURE, AND CONVENTIONAL FIBER OPTIC GLASSES
CAN DEVELOP LOSSES OF 20.000 DB/KILOMETER DURING AND AFTER EXPOSURE TO
GAMMA RADIATION OF 3.000 RADS.

ATTE NUAT ION
SEE: OPTICAL DISPERSION ATTENUATION .

ATTENUATION TERM
IN THE PROPAGATION OF AN ELECTROMAGNETIC WAVE IN A WAVEGUIDE. SUCH AS

AN OPTICAL FIBER . THIN FILM . OR METAL PIPE. THE TERM . A . IN THE EXPRESSION
FOR THE EXPONENTIAL VARIATION CHARACTERISTIC OF GUIDED WAVES , EXP (-PZ ) • EXP
(-1HZ-AZ ). THAT REPRESENTS THE ATTENUATION OR PULSE AMPLITUDE DIMINUTION
EXPERIENCED PER UNIT OF PROPAGATION DIST ANCE OF THE WAVE. NOTE: IN A GIVEN
GUIDE . THE PHASE TERM . H . IS I NITIALLY ASSUMED TO BE INDEPENDENT OF THE
ATTE N UATION TERM . A. WHICH IS THEN FOUND SEPARATELY , ASSUMING H DOES NOT
CHANCE WITH LO5SES. FOR AN OPTICAL FIBER . THE ATTENUATION TERM . A. IS
SUPPLIED BY THE MANUFACTURER SINCE IT CAN BE EXPERIMENTALLY MEASURED. SEE
ALSO: PHASE TERM: PROPAGATION CONSTANT.

ATTENUATOR
SEE: CONTINUOUS VARIABLE OPTICAL ATTENUATOR: FIXED OPTICAL ATTENUATOR ;

OPTICAL ATTENUATOR: STEPWISE VARIABLE OPTICAL ATTENUATOR .

AVALANCHE PHOTODIODE (APD)
A PHOTO-DETECTING DIODE TI’ I IS SENSITIVE TO INCIDENT PHOTO ENERGY BY

INCREASING ITS CONDUCTIVITY BY EXPONENTIALLY INCREASING THE NUMBER OF ELEC-
TRONS IN ITS CONDUCTION BAND ENERGY LEVELS THROUGH THE ABSORPTION OF THE
PHOTONS OF ENERGY . ELECTRO N INTERACTION . AND AN APPLIED BIAS VOLTAGE . NOTE:
THE PHOTODIODE IS DESiGNED TO TAKE ADVANTAGE OF AVA LANCHE MULTIPLICATION OF
PHOTOCLJRPENT. AS THE REVERSE-BIAS VOLTAGE APPROACHES THE BREAKDOWN VOLTAGE,
HOLE-ELECTRO N PAIRS CREATED BY ABSORBED PHOTONS ACQUIRE SUFFICIENT ENERGY TO

7
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CREA TE ADDITI ONAL HOLE-ELECTRON PAIRS WHEN THEY COLLIDE WITH SUBSTRATE ATOMS :
THUS A MUL TIPLICAT ION EFFECT IS ACHIEVED.

AV A LAN CHE PHOTODIO DE COUPLER
A COUPLING DEVICE THAT ENABLES THE COUPLING OF LIGHT ENERGY FROM AN

OPTICAL FIBER ONTO THE PHOTO SENSITIV E SURFACE OF AN AVALANCHE PHOTODIODE
(ADP ) OF A PHOTON DETECTOR (PHOTODETECTOR) AT THE RECEIVING END OF AN OPTICAL
FIBER DATA LINK . NOTE: THE COUPLER MAY BE ONLY A FIBER PIGTAIL EPOXIED 10
THE APD. SYNONYM : APD COUPLER .

AVERAGE POWER
IN A PULSED LA SER . THE ENERGY PER PULSE (JOULES) TIMES THE PULSE

REPETIT ION RATE ( H ERTZ ) .  USUALLY EXPRESSE D IN W A T T S .

AVPO
SE E: A X I A L  VAPOR-PHASE OXIDAT ION PROCESS.

A X I A L  BUNDLE
A CONE OF ELECTRO MA GNETIC RA YS . SUCH AS LIGHT RAYS. THAT EMANATE FROM

AN OB JECT POI NT T HAT IS LOCAT ED ON THE OPTICAL AXIS OF A LENS SYSTEM .

A X I A L  VAPOR-PHASE OXIDATION PROCESS (AVPO )
A VAPCR’PHASE OXIDATION (VPO ) PROCESS FOR MAKING GRADED-INDEX (GI)

OPTIC A L FIBERS IN WHICH THE GL ASS PREFOR M IS GROWN RADIA LL Y RA THER THAN
LONGITUDINALLY AS IN OTHER PROCESSES. THE REFRACTIVE INDEX THUS BEING
CONTROLLED iN A SPATIAL DCMATM RATHER THAN A TIME DOMAIN , AN D THE CHEMIC A L
GASES ARE BURNED IN AN OXYHYDROGEN FLAME. AS IN THE OVPO PROCESS. TO PRODUCE
A STREAM OF SOOT PARTICLES TO PRODUCE THE GRADED INDEX OF REFRACTION .

AXIS
SEE : OPTIC A L AXIS.

AXIS PA RABOLOID A L M IRROR
SEE : OFF-A XIS PARABOLOD IAL MIRROR .

B

BACK FOCAL LE NGTH (BFL)
THE DISTANCE MEASURED FROM THE VERTEX OF THE BACK SURFACE OF A LENS TO

ITS REAR FOCAL POiNT ,

B
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BACK-SURFACE MIRROR
- . AN OPT i CA L P.~1RROR ON WHICH THE REFLECTING SURFACE IS APPLIED TO THE

BACK SURFACE OF THE MIRROR , I.E. NOT TO THE SURFACE OF FIRST INCIDENCE . NOTE :
THE REFLECTED LIGHT MUST PASS THROUGH THE SUBSTRATE TWICE . ONCE AS PART OF
THE INCIDENT LIGH ; AND ONCE AS THE REFLECTED LIGHT . SEE ALSO : FRONT -SURFACE
M IRROR.

BALSAM
SEE: CANADA BALSAM

BAND
SE E: CONDUCTION BAND; INFRARED BAND; VALEN CE BAND.

BANDW IDTH
SEE : SPECTRAL BANDWIDTH

BANDWIDTH PRODUCT
SEE: GAIN-BA NDWIDTH PRODUCT .

BARRIER-LAYER CELL
SEE: PHOTOVOLTAIC CELL.

8ASIC MODE
SEE : LASER BASIC MODE .

BEAM
A SHA F T OR COLUMN OF ELECTROM AGNETIC RADIATION . SUCH AS RADIO WAVES OR

LIGHT OR A BUNDLE OF RAYS . CONSISTING OF PARALLEL. CONVERGING, OR DIVERGING
RAYS. SEE: DIVERGING BEAM .

BEAM-A NGLE-BETWEEN-HALF- PCWER- POINTS
SEE : EMISSION BEAM-ANGLE-BETWEEN-HALF-POWER-POINTS.

BEAM DI AMETER
IN AN ELEC TROMAGNETIC BEAM. SUCH AS A LIGHT BEAM . THE LATERAL DISTANCE

BETWEEN THE TWO POINTS AT WHICH THE POWER DENSITY OR ENERGY DENSITY IS A
SPECIFIED FRACTION. TYPICALLY 1/2, l/E SQUARED OR I/tO. OF ThE PEAK DENSITY.
SEE A LSO : BEAM W IDTH .

BEAM DIVERGE NCE
IN AN E LECTRO MAGNETIC BE A M. SUCH AS A LIGHT BEAM . THE INCRE ASE IN BEAM

DI AMETER WITH INCREASE IN DISTANCE FROM THE SOURCE SUCH AS A LASER’S EXIT
A PERTURE . NOTE: THE DIVERGENCE . USUALLY EXPRESSED IN M2LLIRADIANS. IS

• MEASURED AT SPECIFIED POINTS. WHE RE POWER DENSITY OR ENERGY DENSITY IS 1/2
OR l/ E  OF TH E MAXIM UM VALUE. IT CAN BE SPECIFIED AS A HALF-ANGLE OR A FULL-
ANGLE OF DIVERGENCE .

9
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• BEAMSPL lITER
AN OP TIC A L DEVICE FOR DI V IDING A L IGHT BE t~M INTO TWO SEPARATED BEAMS.NOT E; A SIMPL E B EA MSPLI TT ER MAY BE A PLANE PARALLEL PLATE.  WITH ONE SURFAC E

COAT ED W ITH A D IELECTRIC OR M ET A LL IC  COATING THAT REFLECTS A PORTION AND
TRANSMITS A PORTION OF THE INCIDENT BEAM: I.E. . PART OF THE LIGHT IS DEVIATED
THROUGH AN ANGLE OF 90’ AND PART IS UNCHANGED IN DIRECTION. A BEAMSPLITTER
MAY BE MADE BY COATING THE HYPOTENUSE FACE OF ONE OF TWO 45-90 DEGREE PRISMS
AND CEM ENTING THE HYPOTENUSE FACES TOGETHER. TH E THICKNESS OF THE METALLIC
BCAMSPLITTING INTERFACE WILL DETERMINE THE PROPORTIONS OF THE LIGHT REFLECTED
AND TRANSMITTED.  IN METAL LIC BEAM S PL ITTERS.  AN APPRECIABL E AMOUNT OF LIGH T
IS LOST BY A BSORPT ION IN THE M ETAL.  IT MAY ALSO BE NECESSAR Y TO MA TC H THE
REF LECTED AND TRANSMITT ED BEAM FOR BRIGHTNESS AND FOR COLOR . IN THESE CASES
IT WILL BE NECESSARY TO USE A MATERIAL AT THE INTERFACE THAT GIVES THE SAME
COLOR OF LIGHT BY TRANSMISSION AN D REFLECTION . WHERE COLOR MATCH ING AT THE
SURFAC E OR INTERFACE CANNOT BE ACCOMPLISHED, A CORRECT ING COLOR FILTER MAY
BE PLAC ED IN ONE OF THE BEAMS

BEAMW IDTH
THE ANGULAR DIFFERENCE BETWEEN THE DIRECTION IN WHIC H RADIA NT POWER

DENSITY iS A PRESC’~IBED FR ACTIO N OF THE PEAK DENSI TY , THE FR ACTIO N OFTE N
• BEING EXPRESSED AS 1/2 , liE , h E  SQUA RED. OR 1/10 OF THE PEAK POWER DENSITY.

BEER’S LAW
IN THE TRANSMISSION OF ELECTROMAG NETIC RADIATION THROUGH A LIQUID

SOLUTION (NON-ABSORBING NON-SCATTERING SOLVENT CONTAINiNG AN ABSORBING OR
SCATTERING SOLUTE ’S , THE ATTE .\UATION . REDUCTION . DECAY . OR DIMINUTI ON OF
ELECTROMAGNETIC FIELD INTENSITY OR POWER DENSITY IS AN EXPONENTIAL DECAY
FUNCTION OF THE PRODUCT OF T~ E CONCENTRATION OF THE SOLUTE, C. THE SPECTRAL
ABSORPTION/SCATTERING COEFFICIENT PER UNIT OF CONCENTRATION PER UNIT OF
DiSTANCE, A . AND IHE THICKNESS. X . GI VEN BY THE RELATIONSHIP I = I(O) EXP-CAX .
WHERE I IS THE POWE T DENSITY AT DISTANCE X AND 1 (0) 15 THE POWER DENSITY AT
X=O. SEE ALSO : BOUGER’S LAW: LAMBERT’S LAW .

BER
SEE: BIT ERROR RATE.

BFL
SEE : BACK FOCAL LENGTH.

BIFOCAL
IN OPTICS. PERTAI NING TO A SYSTEM OR COMPONENT . SUCH AS A LENS OR LENS

SYSTEM. THAT HAS. OR IS CHARACTERIZED BY . TWO OR MORE OPTICAL FOCI.

BIREFRINGENCE
THE SPLITTI NG OF A L IGHT BEAM INTO TWO DI V ERGE NT COMPONENTS UPON PASS AGE

THROUGH A DOUBLY REFRACTING MEDIUM . THE TWO COMPONENTS TRAVELLING AT DIFFERE N T
VELOCITIES IN THE MEDIUM .

BIT ERROR RATE (BER)
IN THE TR ANSMISSION OF A SEQUENCE , SINGLE STREAM . OR PARALLEL STREAM

OF BINARY DIGITS. IN A NY WIRE . LINE. CHA NNEL, CIRCUIT . TRUNK OR OTHER PATH ,

10
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THE NUMBER OF BITS THAT ARE IN ERROR AT ONE POINT DIVIDED BY THE TOTAL
NUMBER OF BiTS TRANSMITTED AT ANOTHER POINT . USUALL Y EXPRESSED AS THE
ERRONEOUS BITS PER M ILLION . BETWEEN THE SPECIFIED POINTS.

BI TORIC LENS
A LENS BOTH SURFACES OF WHICH ARE GROUND AND POLISHED IN A CYLINDRICAL

-~~ FORiW OR IN A TORO~DAL SHAPE .

BI T-RATE-LENGTH PRODUCT
FOR AN OPTIC A L F IBE R OR CA BLE. THE PRODUCT OF BIT RATE THE FIBER OR

CABLE IS ABLE TO HANDLE AND THE LENGTH FOR TOLERABLE DISPERSION AT THE BIT
RATE. THE PRODUCT USUALLY STATED IN UNITS OF MEGABITS - KM/SECOND. NOTE:
TYPICAL BIT-RATE-LENGTH PRODUCTS FOR GRADED INDEX FIBERS WITH A NUMERICAL
APERTURE (NA ) OF 0.2 IS 1000 MB-KM/SEC FOR RESEARCH FIBERS AND 200 MB-KM/SEC
FOR PRODUCTION FIBERS; PLASTIC CLAD FIBERS WITH AN NA OF 0.25 ARE 30 MB-KM/
SEC FOR BOTH RESEARCH AND PRODUCTION FIBERS. THE PRODUCT IS A GOOD MEASURE
OF FIBER PERFORMANCE IN TERMS OF TR&NSMISSION CAPABIL ITY.

BLACK BODY
• AN IDEAL BODY THAT WOULD ABSORB ALL RADIATION INCIDENT ON IT. WHEN

HEATED BY EXTERNAL MEANS THE SPECTRAL ENERGY DISTRIBUTION OF RADIATED ENERGY
W(.LC. FOLLOW CURVES SHOWN ON OPTICAL SPECTRUM CHARTS. NOTE : THE IDEA L
BL.~C’(8ODY IS A PERFECTLY ABSORBING BODY . IT REFLECTS NONE OF THE ENERGY
THAT MAY BE INCIDENT UPON IT. IT RADIATES (PERFECTLY ) AT A RATE EXPRESSED BY
THE STEFAN-BOLTZMANN LAW AND THE SPECTRAL DISTRIBUTION OF RADIATION IS
EXPRESSED BY PLANCK’S RADIATION FORMULA . WHEN IN THERMAL EQUILIBRIUM , AN
IDE AL BLACKBODY ABSORBS PERFECTLY AND RADIATES PERFECTLY AT THE SAME RATE.
THE RADIATION WILL BE JUST EQUAL TO ABSORPTION IF THERMAL EQUILIBRIUM IS TO
BE MAINTAI NED. SYNONYM: IDEAL BLACKBODY .

BLACKNOISE
IN A SPECTR UM OF ELECTROMAGNETIC WAVE FREQUENCIES. A FREQUENCY SPECTRUM

OF PREDOMI NANTLY ZERO POWER LEVEL AT ALL FREQUENCIES EXCEPT FOR A FEW NARROW
BANDS OR SPIKES. SUCH AS MIGHT BE OBTAINED WHEN SCANNING A BLACK AREA IN
FACSIMILE TRANSMISSION SYSTEMS AND THERE ARE A FEW WHITE SPOTS OR SPECKLES
ON THE SURFACE.

BLEM ISH
AN AREA . IN A FIBER OR FIBER BUNDLE. THAT HAS A REDUCED LIGHT TRANS-

MISSION CAPABI L ITY . I.E. INC REASED ATTENUATION . DUE TO DEFECTIVE OR BROKEN
FIBERS. FOREIG N SUBSTANCES. OR OTHER SPO LAGE .

BLOCKING CEMENT
A N ADHESIVE USED TO BOND OPTICAL ELEMENTS TO BLOCKING TOOLS. NOTE: IT

IS USUALLY A THERMOPLASTIC MATERIAL SUCH AS RESIN . BEE SWAX, PITCH . OR SHELLAC .

BLUE NOISE
I N A SPECTRUM OF ELECTROMAGNETIC WAVE FREOUENCIES. A REGION IN WHICH

THE SPECTRAL DENSITY IS PROPORTIONAL TO THE FREQUENCY (SLOPED), RATHER THAN
INDEPENDENT OF FREQUENCY (FLAT). AS IN WHITE NO I SE THAT IS MORE OF A
UNIF ORMLY DISTRIBUTED CONSTANT AMPLITUDE FREQUENCY SPECTRUM .

11
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BODY

SE E: BLACKBODY .

BOLOM ETER
• AN ELECTRICAL INSTRU?AENT FOR MEASURING RADIANT ENERGY BY MEASURING THE

CHANGES IN RESISTANCE OF A BLACKENED TEMPERATURE-SENSITIVE DEVICE EXPOSED TO
THE RADIATIONS .

BOLTZMANN’S CONSTANT (K)
1.38 X 10 - 23 POWER ,JOULES/KELVIN. NOTE: THE CONSTANT IS OFTEN

DESIGNATED BY A LOWER-CASE K. IN CONTRAST TO AN UPPER-CASE K. WHICH DESIGNATES
KELVI N.

BOUGER’S LAW
IN THE TRANSMISSION OF ELECTROMAGNETIC RADIATION THROUGH A MATERIA L

MEDiUM , THE ATTENU ATION , REDUCTION , DEC A Y.  OR DIMINUTIO N OF ELEC TROMA GNETIC
• FIELD INTENSITY OR POWER DENSiTY IS AN EXPONENTIAL DECAY FUNCTION OF THE

PRODUCT OF A CONST ANT COEFFICIE NT . DEPENDENT UPON THE MATERIAL. AND THE
THICI’NESS. GIVEN BY THE RELATIONSHIP I = i (O)EXP NEG AX . WHERE I IS THE
INTENSITY AT DISTANCE X . I(O) IS THE INTENSITY AT X=O, AN D A IS A MA TER IAL
CONSTANT COEFFICIENT THAT DEPENDS UPON THE SCATTERING AND ABSORPTIVE
PROPERTIES OF THE MEDIUM . IF ONLY ABSORPTION TAKES PLACE. A IS THE SPECTRAL
ABSORPTION COEF FICIENT AND IS A FUNCTION OF WAVELENGTH ; IF ONLY SCATTERING
TAKES PLACE . IT IS THE SCATTERING COEFFICIE NT; IF BOTH ABSORPTION AND
SCATTERING OCCUR . IT IS THE EXTINCTION COEFFICIENT . BEING THEN THE SUN OF
T HE A BSORPT ION AND SCATTERI NG COEFFICIENTS. SEE ALSO: BEER’S LAW ;
LAMBERT ’S LAW.

BOULE
AN ASSEMBL Y OF FUSED FIBERS FROM WHICH FIBER FACEPLATES MAY BE SLICED.

SEE ALSO : FIBER FACEPLATE.

BOUNDARY-LA YER PHOTOCELL
SEE: F’HOTOVOLTAIC CELL.

BRANCH
IN A MULTICONDUCTOR CABLE. SUCH AS A CABLE CONSISTING OF TWO OR MORE

OPTICAL FIBERS OR WIRES, THE PORTION THAT BREA KS OUT OR DEPARTS FROM THE
REMAINING CONDUCTORS.

BRA NCHED CABLE
A MULTIPLE-WIRE , MULTIPLE-FIBER. OR MULTIPLE-BU NDLE CABLE THAT CONTAINS

ONE OR MORE BREA KOUTS, DIVERGENCES. I.E. BRANCHES.

BRE AKOUT POINT
THE POINT WHERE A BRANCH MEETS . MERGES. OR JOINS WITH OR DIVERGES FROM

THE F~AIN CABLE OR HARNESS RUN . NOTE: THE CONV ERGENCE OR DIVERGENCE IS THE
BREA KOUT POINT OF THE FIBER.

12
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BREWSTER ANGLE
THE ANGLE WITH THE NORMAL AT WHICH AN ELECTROMAGNET IC WAVE INCIDENT

UPON AN INTERFACE SURFACE BETWEEN TWO DIELECTRIC MEDIA OF DIFFERENT INDICES
OF RE FRACTIO N . WITH THE MAGNETIC COMPONEIaT OF THE WAVE PARALLEL TO THE INTER-
FACE , 15 TOTALLY TRANSMITTED INTO THE SECOND MEDIUM .
NOTE: FOR fi’UST DIELECTR ICS. THE BREKSTER ANGLE IS GIVEN BY:
TAN B = SQUARE ROOT -E (2 )/E( 1 )  - WH ERE B IS THE BREWSTER ANGLE . E( 1) IS THE

• ELECTRIC PERMITTIVIT Y OF THE INCIDENT MEDIUM . AN D E(2 ) IS THE ELECTRIC
PERMI TTIV ITY OF THE TRANSMITTED MEDIUM . THE BREWSTER ANGLE IS A CONVENIENT
ANGLE TO TRANSMIT ALL THE ENERGY IN AN OPTICAL FIBER TO AN OUTSIDE DETECTOR .
THERE IS NO BREWSTER ANGLE. FOR WH ICH THERE IS TOTAL TRANSMISSION AND THERE-
FORE ZERO REFLECTION . WHEN THE ELECTRIC FIELD COMPONENT IS PARALLEL TO THE
INTERFACE. EXCEP T WHEN THE PERM ITTIV 1TIES ARE EQUAL. IN WHICH CASE THERE IS NO
INTERFACE. ALSO. FOR ENTRY INTO A MORE DENSE MEDIUM . SUCH AS FROM AIR INTO
AN OPTICAL FIBER. TAN B = N (2)/N (l) AND FROM A MORE DENSE MEDIUM INTO A LESS
DENSE MEDIUM . SUCH AS FIBER TO AIR . TAN B = N (1)/N(2) WHERE N (1) AND P4(2)
ARE THE IND i CES OF REF RA CTIO N OF THE AIR A ND FIBER . RESPECTIVELY ,

BREWSTER’S LAW
WHEN AN ELECTROMAGNETIC WAVE IS INCIDENT UPON A SURFACE. AND THE ANGLE

BET WEEN THE REFRACTED AND REFLECTED RAY IS 90* , MAXIMUM POLARIZATiON OCCURS
IN BOTH RAYS. THE REFLECTED RAY HAVING ITS MAXIMUM POLARIZATION IN A DIRECTION
NORMAL TO THE PLANE OF INCIDENCE . AND THE REFRACTED RAY HAVING ITS MAXIMUM
POL ARIZATION IN THE PLANE OF INCIDENCE.

BRI~GHTNESS
AN ATTRIBUTE OR VISUAL PERCEPTION IN ACCORDANCE WITH WHICH A SOURCE

APP EA RS TO EM IT MORE OR LESS LIGHT. NOTE : SINCE THE EYE IS NOT EQUALLY
SENSITIVE TO ALL COLORS. BRIG HTNESS CANNOT BE A QUANTITATIVE TERM . IT IS
USED IN NONOUANT ITATIVE STATEMENTS WITH REFERENCE TO SENSATIONS AND PERCEP-
TIONS OF LIGHT .

SEE : IMAGE BRIGHTNESS.

BRIGHTNESS CONSERVATION
SEE : RADIA NCE CONSERV A TIO N .

BUFFE R
SEE : FIBER BUFFE R .

BULK MATERIAL ABSORPTION
IN FIBE R OPTICS . THE LIG HTW A VE POW ER ABSO RP TION THA T OCCURS PER UN IT

VOL UME OF THE BASIC MATERIA). USED TO FORM AN OPTICAL FIBER EITHER CORE.
CL A DDI NG OR JAC KE T . NOTE: MEASUREMENT IS MADE OF BULK MATERIAL ABSORPTION
PRIOR TO USE IN FORMING OPTICAL WAVEGU IDES . ABSORPTION IS USUALLY EXPRESSED
IN DB/KM, I.E. AS AN ATTEN UATION .

BULK MATERIAL SCATTERING
IN FIBER OPT ICS . THE LIGHTWAVE PER UNIT POWER THAT IS SCATTERED PER

UNIT VOLUME OF THE BASIC MATERIAL USED TO FORM AN OPTiCAL FIBER . EITHER
CORE. CLADDING OR JACKET. NOTE: MEASUREMENT IS MADE OF BULK MATERIAL
SCATTERI NG PRIOR TO USE IN FORMING OPTICAL WAVEGUIDES. SCATTERING FOLLOWS

13

4
- -~~~~~~~~~~~~~~~~~~ a ‘ , - , - - I



_ _ _  - •

A RAYLEIGH DISTRIBUTION . CHARACTERISTIC OF A MEDIUM WHOSE REFRACTIVE INDEX
• FLUC TUATES OVER SMALL DISTANC ES COMPARED TO THE WAVELENGTH OF THE INCIDENT

LIGHT . SCAT T ERING LOSSES ARE USUALLY EXPRESSED IN DB/KM .

BUNDLE
-t A GROUP OF CONDUCTORS . SUCH AS W IRES , OPTICAL FiBERS . OR CO-AXIAL

CABLES ASSOCIATED TOGETHER. AND USUALLY IN A SINGLE SHEATH . NOTE: OFFICIAL
FIBER BUNDLES ARE USUALLY CONSIDERED TO BE IN A RANDOM ARRANGEMENT AND ARE
USED OR CONSIDERED AS A SINGLE TRANSMISSION MEDIUM . SEE: AXIA L BUNDLE:
COHERENT BUNDLE: OPTICAL FIBER BUNDLE; NONCOHERENT BUNDLE.

BUNDLE CABLE
SEE: MULTIPLE-BUNDLE CABLE ; MULTI-CHANNEL BUNDLE CABLE; SINGLE-

CHANNEL SINGLE-BUNDLE CABLE.

BUNDLE CABLE A SSEMB LY
SEE : MULTIPLE-BUNDLE CABLE ASSEMBLY .

BUNDLE JACKET
THE OUTER PROTECTIVE COVERING APPLIED OVER A BUNDLE OF OPTICAL FIBERS.

SEE A LSO : CL ADDING.

BUNDLE RESOLVING POWER
THE ABILITY OF A COHERENT OPTICAL FIBER BUNDLE TO TRANSMIT THE DETAILS

OF AN IMAGE. USUALLY STATED IN LINES PER MILLIMETER.

BURRUS LED
SEE : SURFACE-EMITTING LED.

BUS
SEE: DATA BUS.

BUS COUPLER
SEE : DATA-BUS COUPLER .

C

CA3LE
A JAC KETED BUNDLE OR JACKETED FiBER . ZN A FORM THAT CAN BE TERMINATED.

SEE : BRANCHED CASLE : FIBER-OPTIC CABLE; MULTI-CHANN EL BUNDLE CAdLE : MULTI-
CHANNEL CABLE; MULTI-CHANNEL SINGLE-FIBER CABLE; MULTIPLE-BUNDLE CABLE;

14
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• MU LTIPLE-FIBER CABLE ; SINGLE-CHANNEL SINGLE-BUNDLE CABLE: SINGLE-CHANNEL
SINGLE-FIBER CABLE.

SEE : CENTRAL STRENGTH.MEMBER OPTICAL CABLE; PERIPHERAL STRENGTH-
MEMBER OPTICAL CABLE .

CABLE ASSEMBLY
A CABL E TERMINATED AND READY FOR INSTALLATION . SEE: MULTIPLE BUNDLE

CABLE ASSEMBLY ; MULTIPLE-FIBER CABLE ASSEMBLY .

CABLE CORE
THE PORTION OF A CABLE INSIDE OF A COMMON COVERING .

CABLE JACKET
THE OUTER PROTECTIVE COVERING APPLIED OVER THE INTERNAL CABLE

ELEMENTS.

CABLE RUN
THE PORTION OF A BRA NCHED CABLE OR HARNESS WHERE THE CROSS-SECTIONAL

AREA OF THE CABLE OR HAR NESS IS THE LARGEST. SYNONYM : HARNESS RUN.

CA L SPAR
SEE: ICELA ND SPAR.

CANADA BALSAM
AN AD HES IVE USED TO CEMENT OPTICAL ELEMENTS.

CANOE LA
THE LUMINOUS INTENSITY OF 1/600.000 OF A SQUARE METER OF A BLACKBODY

RAD IATOR AT THE TEMPERATURE OF SOLIDIFICATION OF PLANTINUM, 2045 KELVIN . ONE
CAND ELA EMITS 4 P1 LUMENS OF LIGHT FLUX .

CA NDLEPOWER
A UNIT OF MEASURE OF THE ILLUMINATiNG POWER OF ANY LIGHT SOURCE . EQUAL

TO THE NUMBER OF CANDLES OF THE SOURCE OF LIGHT . A F LUX DENSITY OF ONE LUMEN
OF LUMINOUS FLUX PER STERADIAN OF SOLID ANGLE MEASURED FROM THE SOURCE IS
PRODUCED BY A POINT SOURCE OF ONE CANDELA EMITTING EQUALLY IN ALL DIRECTIONS.

CA RTESIAN LENS
A LENS . ONE SURFACE OF WHICH IS A CARTESIAN OVAL. THUS PRODUCING AN

APLANATIC CONDITION .

CATASTROPHIC DEGRAD A TION
IN LASER DIODES. THE SUDDEN REDUCTION IN OPTICAL POWER OUTPUT . IN TERMS

OF OPTICAL FLU X DENSITY AND PULSE LENGT H. DUE TO FACET FAILUPE CAUSED BY
INTE NSE OPTICAL FIELDS THAT BRING ABOUT LOCAL DISASSOCIATION OF THE MATERIAL.
TO THE POINT OF F RACTURI NG OR CRACK iNG. NOTE : THE CRITICAL DAMAGE IS
MEASURABLE IN WATTS PER CENTIMETER OF FACET. CATASTROPHIC DEGRADATION HAS
OCCURRED IN SOLID-STATE (SEMICONDUCTOR ) LASERS OF ALL TYPES. SEE ALSO:

15 
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GRADUAL DEGRADATION .

CAVITY DIODE
SEE: LARGE OPTICAL-CAVIT Y DIODE.

CPM
COLOR-DIVISION MULTIPLEXING .

F lL i
CELL

SEE : KERR CELL: PHOTEMISSIVE CELL : PHOTOVOLTAIC CELL; POCKEL CELL.

CEMENT
IN OPTICS, AN ADHESI VE USED TO BOND OPTIC A L ELEMENTS TOGETHER . OR TO

BOND OPTICAL ELEMENTS TO HOLDING DEVICES. NOTE: THREE GENERAL TYPES OF
• CEMENT USED IN THE OPTICAL INDUSTRY ARE BLOCKING CEMENTS; MOUNTING CEMENTS:

AND OPTICAL CEMENTS. SEE: BLOCKING CEMENT ; MOUNTING CEMENT ; OPTICAL CEMENT ;
THER MOPLASTIC CEMENT : THERMOSETTING CEMENT.

CEMENTED DOUBLET
IN OPTICS . A COMPOUND LENS OF TWO ELEMENTS CEMENTED TOGETHER OVER THEIR

CONTIGUOUS SURFACES.

CENTRAL STRENGTH-MEMBER OPTICAL CABLE
A CABLE CONTAINING OPTICAL FIBERS THAT ARE ON THE OUTSIDE OF . OR

WRAPPED AROUND . A HIGH TENSILE-STRENGTH MATERIAL. SUCH AS STRANDED STEEL.
NYLON . OR OTHER MATERIAL. WITH CRUSH-RESISTANT JACKETING (SHEATHING) ON THE
OUTSIDE OF THE CABLE . SEE ALSO : PERIPHERAL STRENGTH-MEMBER OPTICAL CABLE.

CHANNEL BUNDLE CABLE
SEE: MULTI-CHANNEL BUNDLE CABLE.

CHANNEL CABLE
SEE: MULTI-CH ANNEL CABLE.

CHANNEL SINGLE-BUNDLE CABLE
SEE : SINGLE-CHANNEL SINGLE-BUNDLE CABLE.

CHANNEL SINGLE-FIBER CABLE
SEE : MULTI-CH ANNEL SINGLE-FIBER CABLE.
SEE: SINGLE•CHAN N EL SINGLE-FIBER CABLE.

CHARGE
SEE: ELECTRONIC CHARGE .

CHEMICAL VAPOR DEPOSITION PROCESS
SEE: MODIFIED CHEMICAL VAPOR DEPOSITION PROCESS ; PLASMA-ACTIVATED

11
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CHEMICAL V A POR DEPOSITIO N PROCESS

CHEMICA L VAPOR PHASE OX IDATION PROCESS (CVPO)
A PROCESS FOR THE PRODUCTION OF LOW-LOSS (LESS THAN 10 GB/KM ,. HIGH

BANDW I DTH (GREATER THAN 300 ~HZ-KM ) , MULTIMODE. GRADED INDEX (01) OPTICAL
F IBER . INVOLVING EITHER THE INSIDE VAPOR PHASE OXIDATION (IVPO ) PROCESS , THE
OUTSIDE VAPOR PHASE OXIDATION (OVPO ) PROCESS . THE MODIFIED CHEMICAL V A POR
DEPOSiTION (MCVD) PROCESS . THE PLASMA-ACTIVATED CHEMICAL VAPOR DEPOSITION
(PCVD) PROCESS . OR THE AXIAL VAPOR PHASE OXIDATION (AVPO) PROCESS. OR A
COMBINATION OR VARIATION OF THESE. BY SOOT DEPOSITION ON A QLASS SUBSTRATE
FOLLOWED BY OXIDATION AND DRAWING OF THE FIBER. SYNONYM : SOOT PROCESS.

CHICKEN WIRE
AN OPT iCAL FIBER BLEMISH THAT APPEARS AS A GRID OF LINES ALONG FIBER

BOUNDAR IES IN A MULTIFIBER BUNDLE.

CHIEF RAY
THE CENTRAL RAY OF A BUNDLE OF RAYS OF LIGHT.

CHI P
SEE : FLIP CHIP .

CHROMATIC ABERRATION
IMAGE !MPERFECTION CAUSED BY LIGHT OF DIFFERENT WAVELENGTHS FOLLOWING

DIF FERENT PATHS THROUGH AN OPTICAL SYSTEM DUE TO DISPERSION CAUSED BY THE
OPTIC AL ELEM ENTS OF THE SYSTE M .

CHROMATIC DISPERSION
DISPERSION OR DISTORTION OF A PULSE IN AN OPTICAL WAVEGUIDE DUE TO

DIFFERE NCES IN WAVE VELOCITY CAUSED BY VARIATIONS IN THE INDICES OF REFRACTION
FOR DIFFERENT PORTIONS OF THE GUIDE, SI NCE THE PROPAG A TIO N VELOCITY VARIES
INVERSELY wITH THE INDEX OF REFRACTION . AND THE PROPAGATION TIME FROM THE
BEGfl’NING TO A POINT IN THE GUIDE VARIES DIRECTLY AS THE LENGTH . THE RATE OF
CHANGE OF INDEX OF REFRACTION WITH RESPECT TO WAVELENGTH AND THE SPECTRAL
WIDTH OF THE SOURCE; THE DIFFERENCES IN DELAY CAUSING THE DISTORTION .

CHROMATIC RESOLVING POWER -

THE AB ILIT Y OF AN INSTRUMENT TO SEPARATE TWO ELEC TROMAGNET iC-WA-~EWAVELENGTHS. EQUAL TO THE RATIO OF THE SHORTER WAV ELENGTH DIVIDED BY THE
DI FFERE NCE BETWEE N THE WAVELE NGTHS. NOTE : RESOLVING POWER NORMA LY REFERS
TO THE ABILITY OF OØ’TICAL COMPONENTS TO SEPARATE TWO OR MORE OBJECT POINTS
CLOSE TOGETHER.

SEE: CRAT ING CHROMATIC RESOLVING POWER: PRISM CHROMATIC •‘~ESOLVING POWER,

CIRCUIT
SEE: DRIVI NG CIRCUIT.
SEE: INTEG RATED OPTICAL CIRCUIT.

CIRCUIT FILTER-COUPLER-S WITCH-MODULATOR
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SEE ; INTEGRATED-OPTICAL CIRCUIT FILTER-COUPLER-SWITCH MODULATOR .

CLADDED FIBER
SEE : DOPED-SILICA CLADDED FIBER.

CL ADDING
AN OPTICA L CONDUCTIVE MATERIAL WITH A LOWER REFRACTIVE INDEX PLACED

OVER OR OUTSiDE OF THE CORE MATERIAL OF AN OPTICAL WAVEGUIDE. SUCH AS AN
OPTICAL FIb ER. OR A THIN FILM ON A SUBSTRATE , THAT SERVES TO REFLECT OR
REFRA CT LIC.HT WAVES SO AS TO CONFINE THEM TO THE CORE . A ND SERV ES TO PROTECT
THE CORE . SYNONYM: COATING. SEE ALSO : BUNDLE JACKET; CORE. SEE:
EXTR AMU RA L CL A DDI NG ; FIBER C LADDING .

CLADDING-GUID ED MODE
IN AN OPTICAL WAVEGULDE. A TRANSMISSION MODE SUPPORTED BY THE CLADDING .

I .E .  A MODE IN AO~ ITIO N TO THE MODES SUPPORTED BY THE CORE MATERIAL. NOTE:
CL ADDING-GU I DED MODES ARE USUALLY ATTENUATED BY ABSORPTION BY USING LOSSY
CLADDI NG MEDIA TO PREVENT RECONVERSION OF ENERGY TO CORE-GUIDED MODES AND
THUS REDUCE DISPERSION .

CLADDING MODE STRIPPER
A MA TE R IA L APP LIED TO OPTICAL FIBER CLADDING THA T PROVIDES A MEANS FOR

A LLO W ING LIGHT ENERGY BEING TR ANSMITTED IN THE CLADDI NG TO LEAVE THE CLADDING
OF THE FIBER.

A PIECE OF OPTICAL MATERIAL THAT SUPPORTS ONLY CERTAIN ELECTROMAGNETIC
WAVE PROPAGATION MODES. NAMELY NOT THE MODES SUPPORTED BY THE CLADDING ON AN
OPTIC AL WAVEG UIDE. SUCH AS AN OPTICAL FIBER. SLAB DIELECTRIC WAVEGUIDE OR
INTECRATED OPTICAL CIRCUIT, SO THAT THE STRIPPER EFFECTIVELY REMOVES THE
CL AD DING MODES WITHOUT DISTURBING THE CORE-SUPPORTED MODES.

CLAD SILICA FIBER
SEE: LOW-LOSS FEP-CLAD SILICA FIBER; PLASTIC-CLAD SILICA FIBER.

CLOSE-CONFINEMENT JUNCTION
SEE: SINGLE HETEROJUNCT ION .

CLOSED WAVEG U IDE
A WAVEGUIDE THAT HAS CONDUCTING WALLS, THUS PERMITTING AN INFINITE

BUT DISCRETE SET OF PROPAGATION MODES. OF WHICH RELATIVELY FEW ARE PRACTICAL.
EA CH DISCRETE MODE DEFINI NG THE PROPAGATION CONST ANT . THE FIELD AT ANY POINT
BEI NG DESCRIBABLE IN TERMS OF THESE MODES. THERE BEI NG NO RADIATION FIELD.
AND DISCONTINUITIES AND BENDS CAUSING MODE CONVERSION BUT NOT RADIATION , FOR
EXAMPLE A METALLIC RECTANGULAR-CROSSECTION PIPE. SEE ALSO: OPEN WAVEGUIDE.

COAT
SEE : COHERENT OPTICAL ADAPTIVE TECHNIQUE.

COATED OPTICS
THE USE OF OPTICAL ELEMENTS OR COMPONENTS WHOSE OPTICAL REFRACTING AND
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REFLECTING SUR FA CES HA VE BEEN COA TED WIT H ONE OR MORE LA YERS OF DIELECTRIC OR
METALLIC MATERIAL FOR REDUCING OR INCREASING REFLECTION FROM THE SURFACES,
EIT HER TOTALLY OR FOR SELECTED WAVELENGTHS AND FOR PROTECTING THE SURFACES
FROM ABRASION AND CORROSION .

• THE TE RM IS USUALLY USED WITH REFERENCE TO ANTIREFLECT ION COATINGS OF
DIE LECTRIC MATERIALS, SUCH AS MAGNESIUM FLUORIDE. SILICON MONOXIDE, SILICON
OXIDE . TITA NIUM OXIDE . OR ZINC SULFIDE , FOR THE PURPOSES OF REDUC ING OR
INCREASING REFLECTIONS AND FOR PROTECTING THE SURFACES.

COATING -
SEE: ANTIREF LECTION COATING : HIGHLY-REFLECTIVE COATING ; OPTICAL

PROTECTIVE COATI NG.
SEE : OPTICAL FIBER COATING.

COEFFICI ENT
SEE: ABSORPTION COEFFICIENT ; ELECTROOPTIC COEFFICIENT; REFLECTION

COEFFICIENT ; SCATTERING COEFFICIENT ; TRANSMISSION COEFFICIENT.

COHERENT BUNDLE
A BUNDLE OF OPTICAL FIBERS IN WHICH THE SPATIAL COORDINATES OF EACH

FIBE R ARE THE SAM E OR BEAR THE SAME SP A TIAL RE LA TIONSHIP TO EACH OT HER AT THE
TWO ENDS OF THE BUNDLE. SYNONYM : ALIGNED BUNDLE.

COHEREN T LIGHT
LIGHT THAT HAS THE PROPERTY THAT AT ANY POINT IN TIME OR SPACE. PART-

ICULARLY OVER AN AREA IN A PLANE PERPENDICULAR TO THE DIRECTION OF PROPAGATION
OR OVER TIME AT A PARTICULAR POINT IN SPACE, ALL THE PARAMETERS OF THE WAVE
ARE PREDICT ABLE AND ARE CORRELATED . SEE; SPACE-COHERENT LIGHT; TIME-COHERENT
LIGHT.

COHERENT OPTICAL ADAPTIVE TECHN IQUE (COAT)
A TECHNIQUE USED TO IMPROVE THE POWER DENSITY OF ELECTROMAGNETIC WAVE-

FRONTS .. SUCH AS THOSE OF A LASER BEAM , PRO PAGATING THROUGH TURBULENT
ATMOSPHERE. USING APPROACHES LIKE PHASE CONJUGATION . COMPENSATING PHASE SHiFT.
APERTU RE TAGGING , AND IMAGE SHARPENING.

COLLECTI VE LENS
A LENS OF POSITIVE POWE R . SUCH AS A FIELD LENS . USED IN AN OPTICAL

SYSTEM TO REFRACT THE CHIEF RAYS OF IMAGE-FORMING BUNDLES OF RAYS, SO THAT
THESE RAYS WILL PASS THROUGH SUBSEQUENT OPTICAL ELEMENTS OF THE SYSTEM. NOTE:
IF ALL THE R AYS DO NOT PASS THROUGH AN OPTICAL ELEMENT A LOSS OF LIGHT ENSUES.
KNOWN AS VIGNETTING. SOMETIMES THE TERM COLLECTIVE LENS IS USED INCORRECTLY
TO DENOTE ANY LENS OF POSITIVE POWER. SEE ALSO : CONVERGING LENS .

CO LLIMA TED LIGHT
A BUNDLE OF LIGHT RAYS IN WH ICH THE RAYS EMANATING FROM ANY SINGLE POINT

IN THE OBJECT ARE PARALLEL TO ONE ANOTHER SUCH AS THE LIGHT FROM AN INFINITELY
DISTANT RE AL SOURCE, OR APPARENT SOURCE , SUCH AS A COLLIMATOR RETICLE.

SYNONYM: PARALLEL LIGHT .

19

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

.



~ -~~~~~~~~ 
. . -

~~~~~~ 

_

COLLIMATED TRANSMI TTANCE
TRANSMITTANCE OF AN OPTICAL WAVEGUID E . SUCH AS AN OPTICAL FIBER OR

INTEGR AT ED OPT ICA L CIRCUIT . IN WHICH THE LIGHT WAVE AT THE OUTPUT HAS
COHERENCY RELATED TO THE COHERENCY AT THE INPUT .

COLLIMATION
I. THF PROCESS OF ALIGN I NG THE OPTICAL AXIS OF OPT1CAL SYSTEMS TO THE

REFERENCE MECHANICAL AXES OR SURFACES OF AN INSTRUMENT; OR THE ADJUSTMENT OF
TWO OR MORE OPTICAL AXES WITH RESPECT TO EACH OTHER. 2. THE PROCESS OF
MA KING LIGHT RAYS PARALLEL. 3. THE EXTENT TO WHICH AN ELECTROMAGNETIC WAVE
IS UNIFORMLY CONSTANT IN PHASE IN A PLANE PERPENDICULAR TO THE DIRECTION OF
PROPAGATION . NOTE: A HIGH DEGREE OF COLLIMATION IS OBTA INAELE FROM A LASER
THAT OSCILLATES IN A SINGLE LOWEST-ORDER TRANSVERSE MODE. THE OUTPUT HAS
ESSENTIALLY A UNIFORM AND CONSTANT PHASE DISTRIBUTION ACROSS THE ENTIRE
OUTPUT APERTURE. A DIVER GENCE OF 2 X 10 - 4 RADI ANS BEING TYPICAL.

COLLIMATOR
AN OPTIC A L DEVICE THAT RENDE RS DIVE RGI NG OR CONV ERGI NG LIGHT RAYS

PARALLEL. NOTE: IT MAY BE USED TO SIMULATE A DISTANT TARGET . ALIGN THE
OPTICAL AXES OF INSTRUMENTS . OR PREPARE RAYS FOR ENTRY INTO THE END OF AN
OPTIC A L FIBER . FIBER BUNDLE . OR OPTICAL THIN-FILM .

COLO R
THE SENSA TIO N PRODUCED BY LIGHT OF DIFFERE N T WAV ELE NGTHS IN THE V ISIBLE

SPECTRUM. NOTE: THE COLOR . SHAPE. NUMBER OF NEWTON’S RINGS PRESENT WHEN
TWO OPTICAL SURFACES ARE PLACED TOGETHER . AND CHROMATIC ABERRATION . ARE
EXAMPLES OF COLOR-RELAT ED PROPERTIES OF LIGHT .

COLOR-DIVISION MULTIPLEXING (CDM )
IN OPTICAL COMMUNICATION SYSTEMS , THE MULTIPLEXING OF CHANNELS ON A

SINGLE TRANSMISSION MEDIUM . SUCH AS USING EACH COLOR AS A CHANNEL IN ONE
OPT ICAL FIBE R OR BUNDLE OF FIBERS . NOTE: COM IS THE SAME AS FREQUENCY
DI VISION MULTIPLEX iNG IN THE NON-VIS IBLE REGION OF THE ELECTROMAGNETIC
FREO LENCY SPECTRUM. EACH COLOR CORRESPONDS TO A DIFFERNET FREQUENCY AND A
DIFFERENT WAVELENGTH.

COLURIMETER
AN OP T IC A L INSTRU MENT USED TO COMPAR E THE COLOR OF A SAMPLE WITH A

SOURCE REFERENCE OR A SYNTHESIZED STIMULUS . FOR EXAMPLE . IN A THREE-COLOR
COLORIMETEP . THE SYNTHESIZED STIMULUS IS PRODUCED BY MIXTURES OF THREE COLORS
OF FIXED CHROMATICITY , BUT VARIABLE LUMINANCE.

COLOR TEMPERATURE
THE TEMPERATURE OF A BLACKBODY THAT EMITS LIGHT OF THE SAME COLOR AS

THE BODY BEI NG CONSIDERED. NOTE: COLOR TEMPERATURE IS EXPRESSED ~N KELVIN.

COMA
AN ABERRATION OF A LENS THAT CAUSES OBLIQUE PENC I LS OF LIGHT RAYS FROM

AN OBJ ECT POINT OR SOURCE TO BE IMAGED AS A COMET-SHAPED BLUR.
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COMMUNI CAT IONS

• SEE : FIBER-OPTIC COMMUNICATIONS: LIGHTWAVE COMMUNICATIONS.

• COMPOUND-GLASS PROCESS
SEE : DOUBLE-CRUCIBLE PROCESS.

COMPCUND LENS
A LENS COMPOSED OF TWO OR MORE SEPARATE PIECES OF GLASS OR OTHER OPTICAL

MATERIAL. THESE COMPO~ ENT PIECES OR ELEMENTS MAY OR MAY NOT BE CEMENTED
TOGETHER . A CO~~ C)N FORM OF COMPOUND LENS IS A TWO ELEMENT OBJECTIVE . ONE
ELEMENT BEING A CONVERGING LENS OF CROWN GLASS AND THE OTHER A DLVERGING LENS
OF FLINT GLASS . THE COMBINATION OF SUITABLE GLASSES OR OTHER OPTiCAL
MATERIALS (PLASTICS . MINERALS ), PROPERL Y GROUND AND POLISHED. REDUCES
ABERRATIONS NORMALLY PRESENT IN A SINGLE LENS .

CONCAVE
PERTAINING TO A HOLLCW CURVED SURF..CE OF A GIVEN MATE RIAL. NOTE: IF A

LENS IS IMBEDDED IN A MEDIUM . AND A LENS SURFACE IS CONCAVE. THE CONTIGUOUS
SURFACE OF THE MEDIUM IS CONVEX. SEE ALSO : CONVEX.

CONCAVE LENS
SEE : DIVERGING LENS.

CONCAVO-CONVEX LENS
SEE : MENISCUS.

CONCENTRiC LENS
A LENS IN WHICH THE CENTERS OF CURVATURE OF THE SURFACES COINCIDE.

NOTE : CONCENTRIC LENSES THUS HAVE A CONSTANT RADIAL THICKNESS IN ALL ZONES,

CONDENS ING LE NS
A LENS . OR SYSTEM OF LENSES . OF POSITIVE POWER USED FOR CONDENSING ,

I.E. CO~IVE~GI NG . RADIANT ENERGY FROM A SOURCE ONTO AN OBJECT.

CONDUCTION BAND
A PARTIALLY FILLED OR EMPTY ENERGY LEVEL. IN THE ATOMIC STRUCTURE OF A

MATERiAL . IN WHICH ELECTRONS ARE FREE TO MOVE EASILY . ALLOWI NG THE MATERIAL TO
CONDUCT ELECTRIC CURRENT READILY.

CONDUC1 OR
SEE : OPTICAL CONDUCTOR.

CONDUCTOR LOSS
SEE : CONNECTOR INDUCED OPTICAL CONDUCTOR LOSS .

CONDUI T
SEE : NON-COHERENT BUNDLE.
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CONE
SEE: ACC EPTANCE CONE.

CONICAL FIBER
SEE : OPTICAL TAPER.

CONNECTION
SEE : LASE R SERV ICE CONN ECTIO N ,

CONNECT OR
SEE : FIXED FIBER-O PTIC CONNECTOR : FREE FIBER-OPTIC CONNECTOR.

• CONNECTOR-INDUCED OPTICAL CONDUCTOR LOSS
• THAT PART OF CONNECTOR INSERTION LOSS USUALLY EXPRESSED IN DECIBELS
• COB ) DUE TO IMPURITI ES OR STRUCTURAL CHANGES TO THE OPTICAL CONDUC TORS
• CAUSED BY TERMINATION OR HANDLING W ITHIN THE CONNECTOR.

CONNECTOR INSERTION LOSS
THE POWER LOSS SUSTAINED BY A TRANDMISSION MEDIUM. SUCH AS A WIRE .

COAXIAL CA ELE , OPTICAL FIBER CABLE, OR INTEGRATED OPTICAL CIRCUIT
COMPONENT . DUE TO THE INSERTION OF A CONNECTOR BETWEEN TWO ELEMENTS. THAT
WOULD NOT OCCUR IF THE MEDIA WERE CONTINUOUS WITHOUT THE CONNECTOR. I.E.
THERE WAS NO REFLECTED. ABSO RBED . DISPERSED, OR SCATTERED POWER. NOTE:
THE POWER LOSS IS EXPRESSED IN DECIBELS (09) AND IT IS USUALLY DUE TO
INSE R TIO N OF A MA TED CONN ECTOR ONTO A CABLE.

CONSER VA TION
SEE : RADIAN CE CONSERVATION . 

- .

CONST A N T
SEE : BO LTZ MANN S CONST AN T:  PROPAG A TION CONSTANT.
SEE : ABBE CONSTANT.

CONT A CT
SEE : OPTIC A L CON TA CT .

CONTINUOUS VA R IA eLE OPTICAL ATTENUATOR
A DEVIC E THAT ATTENUATES THE INTENSITY OF LIGHTWAVES , WHEN INSERTED

INTO AN OPTICAL WAV EGUIDE LINK . OVER A CONTINUOUS RANGE OF DB. DEPENDING
UPON A SET TING OR CONTROL SIG NAL.

CONTR A ST TRANSFER FUNCTION
SEE: MODULATION TRANSFER FUNCTION .

CONTROL
SEE : WAVEFRONT CONTROL.
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CONVERGENCE
THE BE NDING OF LIG HT RAY S TOW A RDS EA CH OT HER . AS BY A CONVEX OR PLUS

LENS

CONVERGENCE ANGLE
THE ANGLE FORMED BY THE LINES OF SIGHT OF BOTH EYES IN FOCUSSING ON

ANY LINE. CORNER . SUR FA CE . OR PART OF AN OBJECT . SYNONYM: CONVERGENT
ANGLE -

— CONVERc- ENT A~~G~~E
SEE~ CONVERGENCE ANGLE.

CONVERGENT LENS
SEE: CONVERGING LENS .

CONVE R3ING LENS
LENS T H~~1 ADDS CONVERGENCE TO AN INCIDENT BUNDLE OF LIGHT RAYS. ONE

• SURFACE CF A CONVE R3ING LENS MAY BE CONVEXEDLY SPHERICAL ~ND THE OTHERPLANE (PLANC-CON V EX ) . BOTH MAy  BE CONVEX (DOUBLE-CONV EX . BICONVEX) OR ONE
SUPF~.CE ~h.Y BE CC~.VEX AND THE OTHER COt~CAVE (CONVERGING MEr.ISCUS) .
SyNONYMS : CONVER GENT LENS : CONVEX LENS; COLLECTIVE LENS : CROWN LENS :
POSITIVE LENS. SEE ALSO : COLLECTIVE LENS.

CONVEX
PERTAINING TO A SURFACE OF AN OB~JECT THAT HAS ITS CENTER OF CURVATURE

ON THE SAME SIDE OF THE SURFACE AS THE MATERIAL OF WHICH THE OBJECT iS MADE.
THUS THE GUTSIL .E SURFACE OF A SPHERE OR BALL IS CONVEX. SEE ALSO: CONCAVE.

CONVEX LENS
SEE: CONVERGING LENS .

CO R E
THE CENTRAL PRIMARY LIGHT-COND UCTING REGION OF A MATERIAL MEDIUM . SUCH

AS AN OPTICAL FIBER . THE REFRACTIVE INDEX OF WH I CH MUST BE HIGHER THAN THAT
OF THE CLA DDING IN ORDER FOR THE LIGHT WAVES TO BE INTERNALLY REFLECTED OR
REFRA CTED. MOST OF THE OPTICAL POWER IS IN THE CORE. SEE ALSO : CLADDING.
OEE : CABLE CORE. FIBER CORE.

CORE DIAMETER
SEE: FIbER CORE DIAMETER.

CORE FIBER
SEE : LIQUID-CORE FIBER.

CORE-R ADII
SEE : MISMATCH-OF-CORE-RADII LOSS .
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CORNER-CUBE REFLECTOR
• SEE: TRIPLE MIRROR,

• CORRECTED LENS
• A LENS DESIGNED TO BE RELAT IVELY FREE FROM ONE OR MORE ABERRATIONS .

FOR EXAMPLE. A SIMPLE LENS W ITH AN ASPHERIC SURFACE . OR A COMPOUND LENS
CONSISTING OF SEVERAL OPTICAL ELEMENTS AND DIFFERENT GLASSES,

CORNER REFLECTOR
SEE : TRIPLE MIRROR.

COSI NE EM ISSION LAW
THE ENERGY EMITTED IN ANY DIRECTION BY AN ELECT ROMAGNETIC-RADIAT OR

IS PROPORT IONAL TO THE COSI NE OF THE ANGLE THAT THAT DIRECTION MA K ES WIT H
THE NORMAL TO THE EMITTING SURFACE. NAMELY, N = N(O)COS A , WHERE N IS THE
RADIANCE . N (O) IS THE RADIANCE NORMAL TO AN EMITTING SURFACE. AND A IS THE
ANGLE BETWEEN THE VIEWING DIRECTION AND THE NORMAL TO THE SURFACE. NOTE:
EMITTERS THAT RADIATE ACCORDING TO THIS LAW ARE REFERRED TO AS LAMBERTIAN
RADIATORS OR SQURCES, SYNONYM : LAMBERT’S EMISSION LAW.

COUPLED MODES
IN A WAVEGUI DE , SUCH AS AN OPTICAL FIBER. COAXIAL CABLE. OR METAL

P IPE. PROPAGATION MODES THAT COEXIST. WHOSE FIELDS ARE INTERRELATED. AND
WHOSE ENERGIES ARE MUTUALLY INTERCHANGED.

COUPLER
IN OPTIC AL TRANSMISSION SYSTEMS. A COMPONENT USED TO INTERCONNECT

THREE OR MORE OPT ICAL CONDUCTORS . SEE: ACCESS COUPLER: DATA BUS COUPLER;
NON-REFLECTIVE STAR-COUPLER; REFLECTIVE STAR-COUPLER: TEE-COUPLER.

SEE : AVALANCHE PHOTODIODE COUPLER; FIBER-OPTIC MULTIPORT COUPLER;
FIBE R-OPTIC ROD COUPLER : LASER DIODE COUPLER: LIGHT-EMITTING DIODE COUPLER ;
OPTICAL DIRECTIO NAL COUPLER ; POSITIVE-INIRINSIC-NE GAT IVE PHOTODIODE COUPLER.

COUPLER LOSS
SEE: SOURCE-COUPLER LOSS.

COUPLER-SWITCH-MODULATOR
SEE: INTEGRATED-OPTICAL CIRCUIT FILTER- COU PLER-SW ITC H-MOD(JLAT OR.

COUPLING
SEE : FURCATION COUPLING .
SEE: DIRECT COUPLING : END-FIRE COUPLING ; EVANESCENT-FIELD COUPLING :

FIBE R-DETECTOR COUPLING : LENS COUPLING ; SOURCE-FIBER COUPLING; TANGENTIAL
COUPL INO.

COUPLI NG EFFICIENCY
IN OPTICAL FIBER TRANSMISSION , THE RATIO OF THE OPTICAL POWER ON ONE

SIDE OF AN INTERFACE TO THE OPTICAL POWER ON THE OTHER SIDE , SUCH AS THE

• •



r

RATIO OF rHE POWE R DEVELOPED BY A LIGHT SOURCE TO THE POWER ACCEPTED BY A
BUNDLE OF F IBERS.  OR THE POWER RECEIVED AT THE END OF A BUNDLE OF FIBERS
TQ THE POWER THAT IMPINGES or~ A PHOTOD ETECTOR .

NOTE: FOR LIGHT SOURCES. SUCH AS LEDS. WITH EMITTING AREAS LARGER THAN
• 

. FIBER CORE DiAMETERS , THE PRODUCT OF FIBER NUMERiCAL APERTURE (N.A.) AND CORE
DIAMETER IS A GOOD INDICATOR OF MAXIMUM COUPLING EFFICIENCY . FOR OT HER
SOURCES. SUCH AS SMALL LASER DIODES WITH EMITTING AREAS SMALLER THAN THE FIBER
COR E DIAMETE R . THE N.A. ALONE IS A RELEVANT INDICATOR OF COUPLING EFFICIENCY.

COUPLI NG LOSS
SEE : CONNECTOR INSERTION LOSS.

CRITIC A L ANG LE
THE ANGLE. W I T H  THE NOR~ AL . AT WHICH AN ELECTROMAGNETIC WAVE INCIDENT

UPON AN INTERFACE SURFACE BETWEEN TWO DIELECTRIC MEDIA. AT WHICH TOTAL
REFLECTION OF THE INCIDENT WA VE FIRST OCCURS AS THE INCIDENT ANGLE IS
INCREASED FROM ZERO . AND BEYOND WHICH TOTAL INTERNAL REFLECTION CONTINUES

• TO OCCUR THOUGH WiTH INCREASED ATTENU ATION AT A RATE DETERMINED NOT ONLY
BY THE ELECTROMAGNETIC PARAMETERS OF THE MEDIU%1 . BUT ALSO BY THE FREQUENCY
AND THE ANGLE OF INCIDENCE. THUS GUIDING THE WAVE ALONG THE REFLECTING
SURFACE WITH NO AVERAGE TRANS PORT OF ENERGY INTO THE SECOND MEDIUM . AND THE
INTENSITY OF THE REFLECTED WAVE IS EXACTLY EQUAL TO THE INTENSITY OF THE
INCICENT WAVE.
NOTE: THE WAVE IN AN OPTICAL FIBER WILL BE CONFiNED TO THE FIBER FOR ALL
ANGLES OF INCIDENCE GREATER THAN THE CRITICAL ANGLE. THE CRITICAL ANGLE IS
GIVEN BY: SIN A (C ) SQUARE ROOT E(2)/E (1) WHERE A(C) IS THE CRITICAL
ANGLE AND E (2) AND E (1) ARE THE PERM ITTIV ITIES OF THE TRANSMITTED (OUTSIDE )
AND INCIDENT MEDIUM (INSIDE ) RESPECTIVELY . AND WHERE E (1) IS ALWAYS GREATER
THAN E (2). E.G. THE CASE FOR AN OPTICAL FIBER (CONDUCTING A WAVE ). AND AIR.

— IN TERMS OF INDICES OF REFRACTION . THE CR IT ICA L ANGLE IS THE ANGLE OF
INCIIENC~ FROM A DENSER WEDIUM . AT AN INTERFACE BETWEEN THE DENSER AND LESS
DENSE MEDIUM . AT WHICH ALL OF THE LIGHT IS REFRACTED ALONG THE INTERFACE.
I.E. .THE ANGLE OF REFRA CTION IS 90. WHEN THE CRITICAL ANGLE IS EXCEEDED. THE
LIGHT IS TOTALLY REFLECTED BACK INTO THE DENSER MEDIUM . THE CRITICAL ANGLE
VAR 1E S WITH THE INDICES OF REFRACTIO N OF THE TWO MEDIA WITH THE RELATIONSHIP .
SIN A IC) = N (2)/N 1 . WHERE N(2) IS THE INDEX OF REFRACTION OF THE LESS DENSE
MEDIUM AND N~ I) IS THE INDEX OF REFRACTION OF THE DENSER MEDIUM , AND A(C) IS
THE CRITICAL ANGLE. AS ABOVE. IN TERMS OF TOTAL INTERNA L REFLECTION IN AN
OPTIC A L FIBE R . THE CRIT ICAL ANGLE IS THE SMALLEST ANGLE MADE BY A MERIDIONAL
RAY IN AN OPTICAL FIBER THAT CAN BE TOTALLY REFLECTED FROM THE INNERMOST
INTERFACE AND THUS DETERMINES THE MAXIMUM ACCEPTANCE ANGLE AT WHiCH A
MERIDIONAL RAY CAN BE ACCEPTED FOR TRANSMISSION ALONG A FIBER , SEE ALSO :
TOTAL iNTERNAL REFLECTION .

CRI T IC A L RADIUS
1. THE RADIUS OF CURVATURE OF AN OPTICAL FIBER . CONTAINING AN

AXIALLY PROPAGATED ELECTROMAG NETIC WAVE, AT WHICH THE FIELD OUTSIDE THE
FIBER (THAT DECAYS EXPONENTIALLY IN A DIRECTION TRANSVERSE TO THE DIRECTION
OF PROPAGATION ) DETACHES ITSELF FROM THE WAVEG IJ .DE AND RADIA TES INTO SPACE
BECAUSE THE PHASE FRONT VELOCITY MUST INCREASE TO MAINTAIN PROPER RELAT iON-
SHIP WITH THE GUICED WAVE. AND THIS VELOCITY CANNOT EXCEED THE VELOCITY OF
LIGH T , AS THE WAVE FRONT SWEEPS AROUND THE CURVED FIBER. NOTE: THIS
CAUSES ATTENU ATION DUE TO A RADIAT ION LOSS. 2. THE RADIUS OF CURVATURE OF
AN OPTICAL FIBER AT WHICH THERE IS AN APPRECIABLE PROPAGATION MODE
CONVERSION LOSS DUE TO THE ABRUPTNESS OF THE TRANSITION FROM STRAI(i’4T TO
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• CURVED. NOTE: FOR A RADIUS OF CURVATURE GREATER THAN THE CRITICAL VALUE,
• THE FI ELDS BEHAVE ESSE NTIALLY AS IN A STRAIG HT G~UIDE . FOR R ADII SMALLER
• THAN THE CRI T ICAL  VA LUE.  CONSID ERABLE MODE CONVERSION TAKES PLACE.

CROSS TALK
IN AN OPTICAL TRANSMISSION SYSTEM , LEAKAGE OF CPTICAL POWER FROM

ONE OPTICAL CONDUCTOR TO ANOTHER.
NOT E: THE LEAKAGE MAY OCCUR BY FRUSTRATED TOTAL REFLECTION FROM INADE

QUATE CLADDING THICKNESS OR LOW ABSORPTIVE QUALITY. SEE: FIBER CROSSTALK .

CROWN LENS
SEE: CONV ERGING LENS.

CRUCIB L E PROCESS
SEE : DOUBLE-CRUCIBLE PROCESS (DC).

CRYSTAL
SEE : DOUBLY-REFRACTING CRYSTAL; ML ’LTI-REFRACT ING CRYSTAL.

CRYSTAL OPTICS
THE STUDY OF THE PROPAGATION OF RADIANT ENERGY THROUGH CRYSTALS ,

ESPECIALL Y AN ISOTPOP IC CRYSTALS. AND THEIR EFFECTS ON POLARIZATION OF ELECTRO-
MAGNETIC WAVES. P~ RTICULARLY LIGHT WAVES.

CURRENT
SEE : DARK CURRENT .

CURVATURE
IN THE MEASU REMENT OR SPECIFICATION OF LENSES , THE AMOUNT OF DEPARTURE

FROM A FLA T SURFACE. NOTE: IT IS SPECiFIED AS THE RECIPROCAL 0i THE RADIUS
OF CURV ATURE. SEE: FIELD CURVATURE.

CURVE
SEE: ABSOLU TE LUMiNOS ITY CURVE; LUMINOSITY tJRVE.

CUT-OFF FREQUE NCY
IN A WAVE GUIDE , SUCH AS A HOLLOW RECTANGULAR-CROSS-SECTION PIPE OR

AN OPTICAL FIBER , THE FREQUENCY BELOW WHICH A SPECIFIED MODE OF PROPAGATION
FAILS TO EXIST .  NOTE : IN A CL ADDED OPTICAL FIBER , A MODE IS CUT-OFF WHEN
THE FIELD NO LONGER DECAYS IN THE CLADDING.

CVPO
SEE: CHEMICAL VAPOR-PHASE OX IDATION PROCESS.

L CY L INDRICAL LENS
A LENS WITH A CYLINDRICAL SURFACE. NOTE: CYLINDRICAL LENSES ARE USED

IN RA NGEFINDERS TO INTRODUCE AST IGMATiSM IN ORDER THAT A POINT-LIKE SOURCE
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MAY BE IMAGED AS A LINE OF LIGHT , BY COMBINING CYLINDRICAL AND SPHERICAL
SURFACES . AN OPTICAL SYSTEM CAN BE DESIGNED THAT GIVES A CERTAIN MAGN IFICATION
IN A GIVEN ASIMU TH OF THE IMAGE AND A DIFFERENT MAGN IFICATION AT RIGHT ANGLES
IN THE SAME IMAGE PLANE. SUCH A SYSTEM IS DESIGNATED AS BEING ANAMORPHIC.

D

DARK ADAPTATIO N
THE ABILITY OF THE HUMAN EYE TO ADJUST ITSELF TO LOW LEVELS OF

ILLUMINATIO N .

D
• SEE : D-ST AR

DARK CURRENT
THE CURRENT THAT FLOWS IN A PHOTODETECTOR WHEN THERE IS NO RADIANT

ENERGY OR LIGHT F LUX INCIDENT UPON ITS SENSITIVE SURFACE , I.E.. TOT A L
DARKNESS . NOTE: DARK CURRENT GENERALLY INCREASES WITH INCREASED
TEM PERATURE FOR MOST PHOTODETECTORS.

DATA BUS -

IN AN OPTICAL COMMUNICATION SYSTEM . AN OPTIC A L W A VEGUIDE USED AS A
COMMON TRUNK LINE TO WHICH A NUMBER OF TERMINALS CAN BE INTERCONNECTED USING
OPTICAL COUPLERS.

DATA BUS COUPLER
I N AN OPTICAL COMMUNICATION SYSTEM , A COMPONENT THAT INTERCONNECTS A

NUMBER OF OPTICAL WAVEGUIDES AND PROVIDES AN INHERENTLY BIDiRECTIONAL
SYSTEM BY MIXING AND SPLITTING ALL SIGNALS WITHIN THE COMPONENT .

DAT A LINK
SEE: OPTIC AL DATA LINK.

DECOLLIMATIO N
IN A LIG HT-WAVE GUIDE . SUCH AS AN OPTICAL FIBER OR INTEGRATED OPTICAL

CIRCUIT , THE SPRE A DING OR DI V ERGENCE OF LIGHT DUE TO INTER NAL AND END EFFECTS .
SUCH AS CUR VATURE . IRREGUL ARITIES OF sURrAcES . ERRATIC VARIATIONS IN
RE FRACTIVE INDICES, OCCLUSIONS. AND OTHER BLEMISHES THAT MAY CAUSE DISPERSION .
ABSORPT iON . SCATTERING . DEFLECTION . DIFFRACTION , REFLECTION , REFRACTION . OR
OTHER EFFECTS.

DEFECT ABSORPTION
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SEE : ATOMIC DEFECT ABSORPTION .

DEGRA DA TIO N
SEE : CATASTROPHIC DEGRADATION : GRADUAL DEGRADATION.

DELAY DISTORTION
SEE : W AVEGUIDE DELAY DISTOR T ION .

DELAY SPREAD
SEE: MULTIP,1ODE GROUP-DELAY SPREAD.

DENSI TY
SEE : OPTICAL ENERGY DENSITY ; OPTICAL POWER DENSITY; PACKING DENSITY;

SPECTRA L DENSITY.
SEE : DIFFUSE DENSITY; INTERNAL OPTICAL DENSITY: LUMINOUS DENSITY:

- 

• OPTIC A L DENSITY :  UNIFORM DENSITY.

DEPOSI T ION PRCCESS
SEE : MODIFIED CHEMICA L VA POR DEPOSITION PROCESS.
SEE : PLASMA - ACTIVATED CHEMICAL VAPOR DEPOSITION PROCESS (PACVD).

DETECT! V ITY
THE RECIPROC AL OF NOISE EQUIVALENT POWER (NEP), I.E., D • 1/NEP .

WHERE NEP IS USUALLY MEASURED IN WATTS.

DETECTOR
A DEVICE RESPONSIVE TO THE PRESENCE OF A STIMULUS. SEE: EXTERNAL

PHOTOEFFECT DETECTOR; INTERNAL PHOTOEFFECT DETECTOR ; OPTICAL DETECTOR ;
PHOTODETE CTOR ; PHOTON DE TECTOR.

DETECTOR COUPLIN G
SEE : FIBER-DETECTOR COUPLING .

DETECTOR NC ISE-L IM ITED OPERATION
IN OPTICAL COMMUNICATION SYSTEM OPERATIONS . THE SITUATION THAT

OCCURS WHEN THE AMPLITUDE OF PULSES. RA THER THA N THEIR WIDT H , LIMIT THE
DISTANCE BETWEEN REPEATERS . NOTE: IN THIS REGIME OF OPERATION . THE LOSSES
ARE SUFFICIENT TO ATTENUATE THE AMPLITUDE OF THE PULSE SO MUCH . IN RELATION TO
THE DETECTOR NOISE LEVEL, TO PREVE NT AN INTELLIGENT DECISION BA SED ON THE
PRESE NCE OR ABSENCE OF A PULSE IN THE INTELLIGENT SIGNAL. • SEE ALSO:
DISPERSIO N-LIMITED OPERATION .

DEV IATION ANGLE
THE ANGULAR CHANGE IN DIRECTiON OF A LIGHT RAY AFTER CROSSING THE

INTE R F ACE BET WEE N TWO DIFFERE NT MEDIA.
THE A NGLE THROUGH WHICH A RAY OF LIGHT IS BENT BY REFLECTION OR

REFRACTIO N .
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DEVICE
SEE: OPTOELECTRONIC DEVICE; PHOTOCONDUCTIVE DEVICE.

DEV ITRI F ICATIO N
THE CHANGING OF GLASS FROM THE VITREOUS (GLASSY) STATE TO A CRYSTALLINE

ST A TE . THUS G!~EATLY CHANGING MOST OF ITS OPTICAL PROPERTIES. USUALLY FOR THE
WORSE FOR OPTICAL PURPOSES , SUCH AS REDUCED LIGHT TRANSMISSION IN OPTICAL
FIBERS AND iNTEGRATED OPTICAL CIRCUITS ,

DIAMETER
SEE: BEAM DIA METER.
SEE: FIBER CORE DIA METER: FIBER DIAMETER.

DICHROIC
PERTAINING TO THE QUALITY OF DICHROISM .

DIC HROIC FILTE R
AN OPTICAL F LTER CAPABLE OF TRANSMITTING ALL FREQUENCIES ABOVE A

CERTA iN CUT-OFF FREQUENCY AND REFLECTING ALL LOWER FREQUENCIES, THUS BEING
EIT HER A HIGH-PASS OR A LOW-PASS FILTER,

DICHR~~I SM
IN ANIS TROPIC MATERIALS. SUCH AS SOME CRYSTALS. THE SELECTIVE

AB SORPT ION OF LIGHT RAY S V IBRA TING IN ONE PARTICULAR PLANE RELATIVE TO THE
CR YSTALLINE AXES. BUT NOT THOSE VIBRATING IN A PLANE AT RIGHT ANGLES THERETO.
NOTE: AS APPLIED TO ISOTROPIC MATERIALS. THIS TERM REFERS TO THE SELECTIVE
REFLECTION AND TR ANSMISSION OF LIGHT AS A FUNCTION OF WAVELENGTH REGARDLESS
OF 11$ PLA NE CF VIBRATION . THE COLOR OF SUCH MATERIALS. AS SEEN BY TRANS-
MITTED LIGHT . V A RIES WITH THE THIC KNESS OF MATERIAL EXAMINED. SYNONYMS :
LIGHT , VARIES WITH THE THICKNESS OF MATER IAL EXAMINED . SYNONYMS:
DICHROMATISM ; POLYCNROMATISM .

DICHROMATISM
SEE: OICHROISM ,

DIELECT RIC FILM
SEE : MULTIL AY ER DIELECTRIC FILM.

DIELEC TRIC OPTICAL . WAVEGUIDE
SEE: SLAB-DIELECTRIC OPTICAL WAVEGUIDE .

DIFFERENTIAL QUANTUM EFFICIENCY
THE SLOPE OF AN OUTPUT VERSUS INPUT CURVE OF A DEVICE. SUCH AS A

PHOTON DETECTOR IN WHICH CHANGES IN INPUT ENERGY OR POWER CAUSES CHANGES IN
OUTPUT ENERGY OR POWER . PLOTTED WITH INPUT AS THE ABSCISSA AND OUTPUT AS
THE ORDINAT E,  THE DIFFERENTIAL QUANTUM EFFICIENCY AT ANY OPERATING POINT
BEI NG A SMALL CHANGE IN OUTPUT DIVIDED BY THE CORRESPONDING SMALL CHANGE IN
INPUT THA T CAUSED THE OUTPUT CHANGE .
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DIFFR ACTION
THE PROCESS BY ME ANS OF WHICH THE PROPAGAT ION OF RADIANT W A V ES OR

LIGHT WAVES APE MODIFIED AS THE WAVE INTERACTS WITH AN OBJECT OR OBSTACLES.
NOTE : SOME OF THE RAYS ARE DEVIATE D FROM THEIR PA TH BY DIFFR ACTION AT THE

• OBJECTS WHEREAS OTHER RAYS REMAIN UNDEVIATED BY DIFFRACTION AT THE OBJECTS.
- • AS THE OBJECTS BECOME SMALL IN COWPARISON WITH THE WAVELENGTH . THE CONCEPTS

OF REFLECTIO N AND REFRACTION BECOME USELESS AND DIFFR’ACTION PLAYS THE
DOMINANT ROLE IN DETERMINING THE REDISTRIBUTION OF THE RAYS FOLLOWING
INC IDENCE UPON THE OBIJECTS. DIFFRACTION RESULTS IN A DEVIATION OF LIGHT
FROM THE PATHS ANO FOC I PRESCRIBED BY THE RECTILIN EAR PROPAGATION PRE-
SCRIBED BY GEOMETRICAL OPTiCS. THUS. EVEN WITH A VERY SMALL. DISTANT SOURCE,
SOME LIGHT . IN THE FORM OF BRIGHT AND DARK BANDS , IS FOUND WITHIN A
GEOME TRICAL SH4D3~ BECAUSE OF THE DIFFRACTION OF THE LIGHT AT THE EDGE OF
THE OBJECT FOR~~LNG THE SHADOW . GRATINGS WITH SPACINGS OF THE ORDER OF THE
WA V ELENGT H O F T HE INCIDE NT LIGHT , CAU SE DIFFRACTION . SUCH GRATINGS CAN BE
RULED GRIDS . SPACED SPOTS, OR CRYSTAL LATTICE STRUCTURES.

DIF FRACTION GRAT ING
AN ARRA Y OF FINE . PARALLEL, EQUALLY SPACED REFLECTING OR TRANSMITTING

LINES THAT ML~FUALL Y ENHANCE THE EFFECTS OF DIFFRACTION AT THE EDGES OF EACH
SO AS TO CONCENTR A TE THE DIF FRACTED LIGHT VERY CLOSE TO A FE W DI RECTIO NS
CHARACTER ISTIC OF THE SPACING OF THE LINES AND THE WAVELENGTH OF THE
DIFFRACTED LIGHT . NOTE: IF I 15 THE ANGLE OF INCiDENCE . D THE ANGLE OF
DIFFR ACTION . S ThE CENTER-TO-CENTE R DISTANCE BETWEEN SUCCESSIVE RULINGS . N
THE ORDER OF THE SPECTRUM . THE WAVELENGTH IS I. ~ (S/N ) (SIN I + SIN 0).
IF THERE IS A LARGE NUMBER OF NARROW. CLOSE. EQUALLY SPACED RULINGS UPON A
TRANSPARENT OR REFLECTING SUBSTRATE. THE GRATING WILL BE CAPABLE OF DIS-
PERSI NG INC I DENT LIGHT INTO ITS FREQUENCY COMPONENT SPECTRUM .

DIFFR ACTION GRATING SPECTRAL ORDER
THE INTEGERS THAT DISTINGUISH THE DIFFERENT DIRECTIONS OF EACH MEMBER

OF A FAM ’I LY OF LIGHT RAYS EMERGING FROM A DIFFRACTION GRATING . FOR EXAMPLE
WHEN A BEAM OF PARALLEL RAYS OF MONOCHNOMATIC LIGHT PASS THROUGH A DIFFRACTION
GRATING . TIlE EMERGENT RAYS THAT HAVE REMA INED UNDEVIATED BELONG TO THE ZERO
SPECTRAL ORDER . eli? THE LIGHT FLUX iN THE FAMILY OF DEVIATED RAYS THAT EMERGE
AFTE R DIFFRACTION AT THE CRAT1NG EXHIBiT PRONOUNCED MAXIMA ALONG WELL DEFINED
AND ENUMERABLE DIRECTIONS. 0’. EACH SIDE OF THE UNDEVIATED BEAMS . NOTE: THE -•
INTEGERS THAT ARE ASSIGNED TO DISTINGUISH THESE DIRECTIONS MARK THE SPECTRAL
ORDERS. SE E ALSO ; GRATING CHROMATIC RESOLV I~~3 POW ER.

DIFFUSE DENSITY
THE LOGARITHM TO THE BASE 10 OF THE RECIPROCAL OF DIFFUSE TRANSMITTANCE.

DIFFUSE REFLECTA NCE
1 . THE RATIO OF LIGHT FLUX REFLECTED DIFFUSELY IN ALL DIRECTIONS TO THE

TOTAL FLUX AT INCiDENCE. SPECULAR REFLECTION EXCLUDED. 2. THE REF LECT ANCE OF
A SAMPLE RELATIVE TO A PERFECTLY DIFFUSING, AND PERFECTLY RE FLECTING ST ANDARO
WIT H 45-DEGREE INCIDENCE ANGLE AND OBSERVAT ION ALONG THE PERPENDICULAR TO THE
SURFACE. SYNONYM : TOTAL DIFFUSE REFLECTANCE.

DIFFUSE TRA NSMITTANCE
1. THE TRANSMITTANCE MEASURED WiTH DIFFUSELY INCIDENT FLUX . 2. THE
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RATIO OF THE FLUX DIFFUSELY TRANSMITTED IN ALL DIRECTIONS TO THE TOTAL
INCIDENT FLUX.

DIFF USED OPTICAL WAVEGUIDE
AN OPTICAL-WAVELENGTH ELECTROMAGNETIC WAVEGUIDE CONSISTING OF A SUB-

T R A T E .  SUCH AS A N OPTICAL-QUALITY SINGL.E CRYSTAL OF ZINC SELENIDE ( ZNSE )
OR CADMIUM SULPHIDE (CDS). INTO THE OUTER LAYERS OF WHICH A DIFFUSANT , SUCH
AS CADMIUM TO REPLACE THE SELENIUM IN ZNSE, OR SELENIUM TO REPLACE THE
SULP HUR , HAS BEEN DIFFUSED TO A DEPTH OF A FEW ‘MICRONS. THUS PRODUCING A
LOWER INDEX OF REFRACTION ON THE OUTSIDE . ~HUS PRODUCING A WAVEGU IDE WITH A
GRA DED INDEX OF REFRACTIO N .

SEE: STRIP-LOADED DIFFUSED OPTICAL WAVEGUIDE.

DIFFUSION
THE SCATTERING OF LIGHT BY REFLECTION OR TRANSMISSION . NOTE: DIFFUSE

• REFLECTION RESULTS WHEN LIGHT STRIKES AN IRREGULAR SURFACE SUCH AS A FROSTED
WI NDOW OR THE SURFACE OF A FROSTED OR COATED LIGHT BULB. WHEN LIGHT IS
DIFFUSED . NO DEFINITE IMAGE IS FORMED.

DIODE
SEE: INJECTION LASER DIODE : LASER DIODE: SUPERLUMINESCENT DIODE

(SLD): LIGHT EMITTING DIODE; PIN DIODE .
SEE : DOUBLE HETERO~iUNCTION DIODE ; FiVE-LAYER FOUR-HETERO,JUNCTION

DIODE; FOUR-HETE ROJUNCTION DIODE ; LARGE OPTICAL-CAVITY DIODE ; MONORAIL
DOUBLE-HETEROJUNCTION DIODE ; RESTRICTED EDGE-EMITTING DIODE .

DIODE COUPLER
SEE: AVALA NCHE PHOTODIOCE COUPLER: LASER DIODE COUPLER; LIGHT-EMITT-

ING DIODE COUPLER: POSITIVE-INTR INSIC NEGATIVE PHOTODIODE COUPLER .

DIODE LASER
SEE SEMICONDUCTOR LASER.

DI OPT
SEE: DIOPTER.

DIOPTER
A UNIT OF REFRACTIVE POWER OF A LE NS OR PRISM , EQUAL TO THE

RECIPROC AL OF THE FOCAL LENGTH IN METERS. A BBREV IAT ED AS DIOPH .

DIRECT COUPLI NG
IN OPTIC A L W A VEGUIDES . SUCH AS OPTICAL FIBERS AND INTEGRATED OPTICAL

CIRCUITS. THE TRANSFER OF ELECTROMAGNETIC ENERGY FROM SOURCE TO GUIDE . OR
FROM GUIDE TO GUIDE . BY BUTTI NG THE SOURCE DIRECTLY UP AGAINST THE SINK .
FOR EXAMPLE BUTTI NG A LED UP AGAINST A FIBER OR FIBER BUNDLE. NOTE: THE
INPUT COUPLING COEFFICIE NT BY DIRECT COUPLING IS PROPORTIONAL TO THE
SQUARE OF THE NUMERICAL APERTURE . VALUES RANGI NG FROM 0.14 TO 0.50 . SEE
ALSO : LENS COUPLING.

31

-

. 

• . • •
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _

--~~~~~~~~~~~~~
-

~~

DIRECTIO NAL COUPLER
• SEE: OPTIC AL DIRECTIONAL COUPLER ,

DISC
SEE; OPTIC AL VIDEO DISC .

.OISPERS ION
1 . THE PROCESS BY WHICH RAYS OF LIGHT OF DIFFERENT WAVELENGTH ARE

DEVIATED ANGULARLY BY DIFFERENT AMOUNTS AS . FOR EXAMPLE. WITH PRISMS AND
DIF FRACTIO N GRA TI NGS.

2. PHENOMENA THAT CAUSE THE INDEX OF REFRACTION AND OTHER OPTICAL
PROPERTIES OF A MEDiUM TO VAR Y WITH WAVELENGTH . NOTE: DISPERSION ALSO
REFERS TO THE FREQUENCY DEPENDENCE OF ANY OF SEVERAL PARAMETERS. FOR
EXAMPLE. IN THE PROCESS BY WHICH AN ELECTROMAGNETIC SIGNAL IS DISTORTED
BECAUSE THE VARIOUS FREQUENCY COMPONENTS OF THAT SIGNAL HAVE DIFFERENT
PROPAGATION CHARACTERISTICS AND PATHS. THUS , THE COMPONENTS OF A COMPLEX
RADI AT ION A RE DIS PERSED OR SE PA RA TED ON THE BASIS OF SOME CHAR ACTERISTIC.
A PRISM DISPERSE S THE CO’,’PONENTS OF WHITE LIGHT BY DEVIATING EACH WAVELENGTH
A DIFFERE NT AMOUNT . SEE : CHROMATIC DISPERSIO N; MATERI A L DISPERSIO N;
OPTIC AL MULTIMODE DISPERSION ; PULSE DISPERSION ; WAVEGUIDE DISPERSION .

SEE: FIBER DISPERS1ON~ MATERIAL DISPERSION ,

DISPERSION ATTENUAT iON
SEE : OPTICAL DiSPERSION ATTENUATION .

DISPERSION EQUATION
AN EQUATION THA T iNDiCATES THE DEPENDENCE OF THE REFRACTIVE INDEX OF

A MEDIUM ON THE WAVELENGTH OF THE LIGHT CONDUCTED OR TRANSMITTED BY THE
MEDIUM. NOTE: THE ADJUSTMENT OF THE INDEX FOP WAVELENGTH PERMITS MORE
ACC URATE CALCULATION OF ANGLES OR PATHS THAT ARE DEPENDENT UPON THE INDEX.
OFTEN IT IS NECESSARY TO OBTAIN A VALUE OF THE RATE OF CHANGE OF THE
REFR A CTIVE INDEX W IT H RESPECT TO THE W AV ELENGT H . THE DISPERSION EQUATION
ATTRIBUTED TO HAPTMANN IS N z N(O) + C / ( L - L ( O ) ) .
THAT ATTRIBUTED TO CAUCHY IS N • A + B/(L SQUARE) + C/L (FOURTH) A MONE COM-
PLICATED ONE DERIVED BY SELLYEZER 15 N SQUARE ~ 1 + SUM (ITO TO N) OF (A (I)L
SQUARE) / ((L SQUARE ) - IL ( I )  SQUARE ))  AN EXTENSION OF THE SELLMEIER EQUATION
THAT 1S USEFUL FCR COVERING MORE THAN ONE ABSORPTION REGION IS
SUM (lzO, TO N) OF A II) L SQU/(L SQU - L ( I)  SOU)
FINA LLY . THE HELMHOLTZ EXPRESSION . WHICH INCLUDES AN ADDITIONAL TERM
B(I)/(L SQU-L (i) SQU) IS USEFUL WITHIN ABSORPTION REGIONS AS WELL. USUALLY ,
SOME OF THE TERMS OF THE SUMMATION. ARE REPLACED BY A CONSTANT . IN PRACTICE,
ONE OF THE A BOVE EXPRESSIONS IS OFTEN USED. AND THEN A MORE ACCURATE FIT IS
FOUND BY AN APPROPRIATE CURVE-FITTING TECHNIQUE SUCH AS THE METHOO OF LEAST
SQUA RES. -

DISPERSI ON-LIMITED OPERATION
IN OPTIC A L COIM~UN IC ATION SYSTEM OPER A TIONS . THE SITUATION THAT OCCURS

WHEN THE DISPERSION OF THE PULSE. RATHER THAN ITS AMPLITUDE . LIMITS THE
DIST AN CE BET WEEN REPEATE RS. NOTE : IN THIS REGI ME OF OPER A TION . WAVEGUIDE
AND MATERI AL DISPERSION ARE SUFFICIENT TO PRECLUDE AN INTELLIGENT DECISION
BASED ON THE PRESENCE OR ABSENCE OF A PULSE IN THE INTELLIGENCE SIGNAL.
SEE ALSO : DETECTOR NOISE-LI MITED OPERATION .
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DISPERSI VE LENS
SEE: DIVERGING LENS.

DISPLACEMENT LOSS
SEE : LATERAL DISPLACEMENT LOSS.

DISSEC TOR
SEE ; IMAGE DISSECTOR .

DISTORTION
SEE: OPTIC A L DIS TORT ION .
SEE : RADIAL DISTOR1ION~ WAVEGUIDE DELAY DISTORTION .

DISTRIB UTIO N
SEE : POISSON DISTRIBUTION.

DIVERGENCE
THE BENDING CF ELECTROMAGNETIC WAVES , SUCH AS LIGHT RAYS. AWAY FROM

EACH OTHER . AS Bf A CONCAVE OR MINUS LENS . A CONVEX MIRROR . OR A PARABOLIC
DISH-LiKE ANTENNA . NOTE: IN A BINOCULAR INSTRUMENT . DIVERGENCE IS THE
HORIZONTAL ANGULAR DISPARITY BETWEEN THE iMAGES OF A COMMON OBJECT , AS
SEE N THROUGH THE LEFT AND RIGHT SYSTEMS. DIVERGENCE IS POSITIVE WHEN THE
EIGHT IMAGE IS TO THE RiGHT OF THE LEFT IMAGE . SEE; BEAM DIVERGENCE.

Di VERGENT LENS
SEE : DI V ERG ING LENS.

DI VERGENT MENISCLIS LENS
A LENS WITH ONE CONVEX SURFACE AND ONE CONCAVE SURFACE . THE LA TTER

HAVING THE GREATER CURVATURE OR POWER . THE LENS THUS BEHAVING GENERALLY LIKE A
CONCAVO-CONCAVE LENS . I.E. BEI NG A NEGATIVE MENISCUS. SYNONYM: DIVERGING
W.ENTSCUS LENS: NEGATIVE MENISCUS .

DIVERGI NG BE AM
A BEAM OF LIGHT THAT IS NOT COLLIMATED. FOR EXAMPLE . ONE WHOSE

WAVEFRONT IS SPHERICAL. NOTE: A H1GH DEGREE OF COLLIMATIoN , I.E.. MINIMAL
DI VERGENCE IS REQUIRED TO COUPLE ENERGY INTO AN OPTICAL FIBER WAVEGUIDE.
LASER’ PRODUCE BEAMS WITH A HIGH DEGREE OF COLLIMATION AND UNIFORM PHASE,
AS THOUGH THE MONOCHROMATIC . LIGHT WAS EMANATING FROM A DISTANT SOURCE.

DIVERGING LENS
A LENS THAT CAUSES PARALLEL LIGHT RAYS TO SPREAD OUT . NOTE: ONE SURFACE

OF A DIVERG I NG LENS MAY BE CONCAVELY SPHERICAL AND THE OTHER PLANE (PLANO-
CONCAVE). BOTH MAY BE CONCAVE (DOUBLE CONCAVE) OR ONE SURFACE MAY BE
CONCAVE AND THE OTHER CONVEX (CONCAVE-CONVEX. DIVERGENT-MENISCUS ). THE
DIVERGING LENS IS ALWAY S THICKER AT THE EDGE THAN AT THE CENTER. SYNONYM:
CONCAVE LENS; DISPERSIVE LENS ; DIVERGENT LENS ; NEGATIVE LENS.

THE DIVERGI NG LENS IS CONSIDERED TO HAVE A NEGATIVE FOCAL LENGTH,
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MEASURED FROM THE FOCAL POINT TOWARD THE OBJECT. SYNONYM : MINUS LENS.

DIVERGI NG MEN ISCUS LENS
SEE : DI V ERGENT MEN ISCUS LENS.

DIVISICN MULTIPLEX
SEE : WAVELENGTH DIVISION MULTIPLEX.

DIVISIO N MULTI PLEXING
SEE: COLOR-DIVISION MULTIPL EXING.
SEE : OPTICAL SPACE-DIVISION MULTIPLEXING .

DOPANT
A MATERI A L M IXED. FUSED. AMALGAMATED. CRYSTALLIZED OR OTHERWISE

ADDEC TO ANGTHCR INTRINSIC ) MATERIAL IN ORDER TO ACHIEVE DESIRED CHARACTER-
ISTICS OF THE RESULTING MATER IAL . FOR EXAM PLE. THE GERMANIUM TETRACHLORIDE
OR TITAN IUM TETRACHLOR IDE USED TO INCREASE THE REFRACTIVE INDEX OF GLASS FOR
USE AS AN OPTICAL FIBER CORE MATERIAL . OR THE GALLIUM OR ARSENIC ADDED TO
SILICON OR GERMANIUM TO PRODUCE A DOPED SEMICONDUCTOR FOR ACHIEVING DONOR
OR A CCEPTOR . POSI TIVE OR NEGATIVE MATERIAL FOR DIODE AND TRANSISTOR ACTION .

DOPED-SILICA CL ADDED FIBER
AN OP T IC A L F IBE R CONSISTI NG OF A DOPED SILIC A CO RE WITH DOPED SILIC A

CL ADDING. USUALLY PRODUCED BY THE CHEMICAL VAPOR DEPOSITION (CVD) PROCESS.
NOTE: THIS FIBER HAS A VERY LOW LOSS AND MODERATE DISPERSION . IT IS A STEP
INDEXED FIBER.

DOPED-SILICA GRADED FIBER
AN OPTI CA L F IBE R CONSISTING OF A SIL i CA FIBER IN WHICH THE DOPI NG V A RIES

SO AS TO PRODUCE A DECREASING REFRACTIVE INDEX FROM THE CENTER TOWARD THE
OUT SIDE , THUS ELIMINATING THE NECESSITY OF CLADDING . NOTE: THE REFRA CTIVE
INDEX PRO F ILE IS GRA DED AN D T A ILORED TO REDUCE MULTI MODE DIS PERSIO N , SI NCE
THE NON-AXIAL RAYS OF LIGHT . THOUGH TR A VELING FURTHER . TR AV EL FAS TER IN THE
OUTER MEDIUM WHERE THE REFRACTIVE INDEX IS LOWER. THUS THE AXIAL RAYS ARRIVE
AT THE END OF THE FIBER THE SAME TIME AS THE NON-AXIAL OR PARAXIAL RAYS.

DOUBLE-CR UCIBLE PROCESS (DC )
A PROCESS OF PRODUCING OPTICAL FIBERS IN WHICH TWO CONCENTRIC CRU-

CIBLES ARE USED. ONE ~OR THE CORE GLASS AND ONE FOR THE CLADDING GLASS . THE
CLADDED FIBER BEING DRAWN OUT THE BOTTOM . AND DIFFUSION OF THE MATERIALS IN
THE GLASSES TO EACH OF THE GLASSES PRODUCES A GRADED INDEX (GI) FIBER.
SYNONYM: COMPOUN’D-GLASS PROCESS ; ION-EXCHANGE PROCESS.

DOUBLE HETERO .JUNCT ON
IN A LASER DIODE . TWO ‘)ETEROJUNCTIONS IN CLOSE PROXIMITY , RESULTI NG IN

FULL CARRIER AND RADIATION CONFINEMENT AND IMPROVED CONTROL OF RECOMBINATIONS .

DOUBLE HETEROJUNCTION DIODE
A LASER DIODE THAT HAS TWO DIFFERENT HETEROJUNCTIONS , THE DIFFERE NCE
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BEI NG PRIMARILY IN THE STEPPED CHANGES IN REFRACT IVE INDICES OF THE MATERIAL
IN THE VICINITY OF THE P-N JUNCTION . NOTE: THE DOUBLE HETEROJUNCTION
LASE R DIODE IS WIDELY USED FOR PULSE-CODE (CM ) OPERATION . SEE; MONORAIL
DOUBLE-HETERO .JUNCTION DIODE.

DOUBLE-IMAGE
PERTAI NING TO THE DOUBLING OF AN IMAGE CAUSED BY OPTICAL IMPERFECT IONS

IN THE OPTICAL SYSTEM .

DOUBLE T
IN OPTICS . A COMPOUND LENS CONSISTING OF TWO ELEMENTS. NOTE: IF

THERE IS AN A IR SPACE BETWEEN THE ELEMENTS IT IS CALLED AN AIR-SPACED DOUBLET.
IF THE INNER SURFACES ARE CEMENTED TOGETHER . IT IS CALLED A CEMENTED DOUBLET.

DOUBLY-REFRAC TIPIG CRYSTAL
A TRANSPARENT CRYSTALLINE SUBSTANCE THAT IS ANISOTROPIC WITH RESPECT

TO THE VELOCITY OF LIGHT TRAVELLING WITHIN IT IN TWO DIFFERENT DIRECTIONS .
I .E.  WIT H RESPEC T TO ITS REFR A CTIVE INDEX IN TWO DI FFE RENT DIRECTIONS.

DRIVE CIRCUIT
IN OPTICAL FIBER TRANSMISSION SYSTEMS, THE ELECTRICAL CIRCUIT THAT

DRIVES THE LIGHT-EMITTING SOURCE. MODUL ATING IT iN ACCORDANCE WITH AN INTELLI-
GENCE-BE ARING SIGNAL.

0- STAR
DETECTIVIT Y OF A PHOTODETECTOR MULTIPLIED BY THE SQUARE ROOT OF THE

DETECTOR AREA AND THE SQUARE ROOT OF THE DETECTOR BANDWIDTH. NOTE: THE
CONCEPT OF D-STAR IS USEFUL BECAUSE THE NOISE EQUIVALENT POWER (NEP) OF
MAN Y DETECTORS IS PROPORTIONA L TO THE SQUARE ROOT OF THE PRODUCT OF DETECTOR
AREA AND BANDWIDTH , THUS. D-STAR NORMALIZES THE DETECTIVITY TO THESE
PARA METERS. THE UNIT OF 0-STAR IS (METERS) (SQ . ROOT HZ)/WATT ,

DYNAMIC SCAN NING
IN OPTIC AL FIBER TRANSMISSION SYSTEMS . A TECHNIQUE IN WHICH A FIBER

BUNDLE IS VIB RATED ABOUT A FIXED POINT WITH REFERENCE TO THE IMPRESSED IMAGE
IN ORDER TO SUPPRESS THE FIBER PATTERN , I.E. RENDER THE FIBER PATTERN LESS
VISIBLE AT THE OUTPUT END.

E

EDGE - EMITTING DIODE
SEE: RESTRICTED EDGE-EMITTING DIODE.
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EDGE-E MITTING LED
A LIGHT EMITTING DIODE WITH A SPECTRAL OUTPUT THAT EMANATES FROM

- BET WEEN T HE HETE ROGENEOUS LA YERS . I.E. FROM AN EDGE , HAVING A HIGHER OUTPUT
INT ENSITY AN D GRE A TER COUPLING EFFICIENC Y TO AN OPTIC AL FIBER OR INT EGRATED
OPTIC AL CIRCUIT THAN THE SURFACE-EMITTING LED. BUT NOT AS GREAT AS THE
INJEC TION LASER. NOTE: SURFACE-EM ITTING AND EDGE-EMITTING LEDS PROVIDE
SEVER AL M ILLIWATTS OF POWER IN THE 0.8 - 1.2 MICRON SPECTRAL RANGE AT DRIVE
CURRENTS OF 100-200 MILLIAMPERES ; DIODE LASERS AT THESE CURRENTS PROVIDE TENS
OF MILL IWATTS. SEE ALSO: SURFACE-EMITTING . LED.

EDGE- RESPONSE
THE ABILIT Y OF AN OPTICAL FIBER BUNDLE TO FORM . MAINTAIN . AND RESOLVE

AN IMAGE OF A SHARPLY-OUTLINED IMAGE , I.E. A KNIFE-EDGE .

EDGE TEST
SEE: FOUCAULT KNIFE-EDGE TEST.

EFFECT
SEE: ACOUSTOOPTIC EFFECT. ELECTROOPTIC EFFECT ; MAGNETOOPTIC EFFECT;

PHOTOCONDUCTIVE EFFECT: PHOTOELECTRIC EFFECT; PHOTOELECTROMAGNETIC EFFECT:
PHOTCEMISSIVE EFFECT : PHOTOVOLTAIC EFFECT ; STARK EFFECT: ZEEMAN EFFECT.

EFFICIENCY
SEE: COUPLI NG EFFICIENCY: DIFFERENTIAL QUANTUM EFFICIENCY ; LUMINOUS

EFFICIE NCY: LUMINOUS RADIATION EFFICIENCY ; OPTICAL POWER EFFICIENCY;
RESPONSE QUANTUM EFFICIENCY.

EFL
SE E: EQUIVALENT FOCAL LENGTH.

• ELECTRIC VECTOR
A REPRESENTATION OF THE ELECTRIC FIELD ASSOCIATED WITH AN ELECTRO-

MAGNETIC WAVE. AND HENCE WITH A LIGHT WAVE. THAT SPECIFIES THE DIRECTION AND
AMPLITUDE OF THIS ELECTRIC FIELD .

ELECTROLUMINESCENCE
THE PHENOMENON IN WHICH THERE IS A DIRECT CONVERSION FROM ELECTRICA L

ENERGY TO LIGHT ENERGY .

ELECTR OMAGNETIC SPECTRUM
THE ENTIRE RANGE OF WAVELENGTHS. EXTENDING FROM THE SHORTEST TO THE

LONGEST OR CONVE RSELY , THAT CA N BE GENERA TED PHY SICALLY . NOTE: THIS RA NGE
OF ELECTRO MAGNETIC WAVELENGTHS EXTENDS ALMOST FROM ZERO TO INFINITY AND
INC LUDES THE VISIBLE PORTION OF THE SPECTRUM KNOWN AS LIGHT . SEE ALSO :
VISUAL SPECTRUM ,

ELECTRO MAGNETIC THEORY
THE THEORY OF PROPAG ATIO N OF ENERGY BY COMBINED ELECTRIC AND MAGNETIC
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FIELDS . NOTE: MUCH OF THE THEORY IS EMBODIED IN MAXWELL ’S EQUATIONS.

ELECTRONIC CHARGE
THE QUAN TIT Y OF CHA RGE REPRESENTED OR POSSESSED BY ONE ELECTRO N ,

EQUAL TO 1.6 X 10(-19) COULOMB.

ELECTRO N IC DEV ICE
SEE: OPTOELECTRONIC DEVICE

ELECTRON OPTICS
THE AREA OF SCIENCE DEVOTED TO THE DIRECTING AND GUIDING OF ELECTRON

BEAMS USING ELECTRIC FIELDS IN THE SAME MANNER AS LENSES ARE USED ON LIGHT
BEAMS : FOR EXAMPLE . IN IMAGE-CONVERTER TUBES AND ELECTRON MICROSCOPES.
PERTAINING TO DEVICES WHOSE OPERATION RELIES ON MODIFICATION OF A MATERIAL’S
REFRACTIVE I NDEX BY ELECTRIC FIELDS . NOTE : IN A KERR CELL . THE INDEX
CHANC.E IS PROPORT IONAL TO THE SQUARE OF THE ELECTRIC FIELD. AND THE MATERIAL
IS USUALLY A LIQUID. IN A POCKEL CELL. THE MATERIAL IS A CRySTAL WHOSE
INDEX CHANGE IS LINEAR WITH THE ELECTRIC FIELD.

ELECTROOPTIC COEFFICIENT
A MEASURE OF THE EXTENT TO WHICH THE INDEX OF REFRACTION CHANGES WITH

AP PLYED HIGH ELECTRIC FIELD . SUCH AS SEVERAL PARTS PER TEN THOUSAND FOR
APPLIED FIELDS OF THE ORDER OF 20 VOLTS PER CENTiMETER. NOTE: SiNCE THE
PHASE SHIFT OF A LIGHT WAVE IS A FUNCTION OF THE INDEX OF REFRACTION OF
THE ~EDIUM IN WHICH IT IS PRC~ AGA TI NG . THE CHANGE IN INDEX CAN BE USED TO
PHASE-MODULATE THE LIGHT WAVE BY SHIFT ING ITS PHASE AT A PARTICULAR POINT
ALONG THE GUIDE. BY CHANGING THE PROPAGATION TIME TO THE POINT . SEE ALSO :
ELECTROOPTIC PHASE MODULATION

ELECTROOPTIC EFFECT
THE CHANGE IN THE INDEX OF REFRACTION OF A MATERIAL WHEN SUBJECTED TO

AN ELECTRIC FIELD. NOTE: THE EFFECT CAN BE USED TO MODULATE A LIGHT BEAM
IN A MATERIAL SINCE MANY PROPERTIES . SUCH AS LIGHT CONDUCTING VELOCITIE S.
REFLECTION AND TRANSMISSION COEFFICIENTS AT INTERFACES. ACCEPTANCE ANGLES.
CRITICAL ANGLES . AND TRANSMISSION MODES, ARE DEPENDENT UPON THE REFRACTIVE
INDi CES OF THE MEDIA IN WH ICH THE LIGHT TRA VELS.

ELECTRCOPTIC PHASE MODULAT1ON -
MODU LATION OF THE DI-IASE CF A LIGHTWAVE. SUCH AS BY CHANGING THE INDEX

OF REFRACTION AND THUS THE VELOCITY OF PROPAGAT ION AND HENCE THE PHASE AT A
POI NT IN THE MEDIUM IN WHICH THE WAVE IS PROPAGATING. IN ACCORD AN CE W IT H AN
APPLIED FIELD SERVING AS THE MODULATING SIGNAL. SEE ALSO : ELECTROOPTIC
COEFFICIE NT.

ELEMENT
SEE : RECEI VIN G E LEMENT ; TRANSMI TTI NG ELEME NT .

EMERGE NCE
PERTAINING TO THE TRIGONOMETRIC RELATION EETWEEN AN EMERGENT RAY AND

THE SURFACE OF A MEDIUM . SEE : GR A ZING EMERGENCE ; NORMAL EMERGENCE.
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• EMERGENT RAY
A RA Y OF LIGHT LEAVI NG . I.E.. EMERGING FROM A MEDIUM AS CONTRASTED TO

AN ENTERING OR INCIDENT RAY .

-t EMI
SEE: ELECTROMAGNETIC INTERFERENCE.

EMISSION
SEE: SPONT AN EOUS EM ISSION: STIMULATED EMISSION .

EMISSION-BEAM - ANGLE-BETWEEN-HALF-POWER-POINTS
THE ANGLE CENTERED ON THE OPTICAL AXIS OF A LIGHT-EMITTER WITHIN WHICH

THE RADIANT POWER DENSITY IS EQUAL TO OR GREATER THAN HALF THE MAXIMUM POWER
DENSITY (ON THE OPTICAL AXIS ).

EMISSION LAW
SEE : COSI NE EMISSION LAW

EMISSION OF RADIATION
SEE: MICROWAVE AMPLICATION BY STIMULATED EMISSION OF RADIATION

EMI SSIV I TY
THE RATIO OF THE RADIA NT EMITTANCE OR RADIATED FLUX OF A SOURCE TO THE

RADIANT EMITTANCE OR RADIATED FLUX OF A BLACKBOD Y AT THE SANE TEMPERATURE.
NOTE: EMISSIVITY IS USUALLY A FUNCTION OF WAVELENGTH .

- 

EMITTA NCE
SEE: LUMINOUS EMITTANCE ; RADIANT EMITTANCE.
SEE: SPECTRAL EMITTANCE.

ENITT ~R
SEE: OPTICAL EMITTER

EMITTI NG DIODE
SEE: LIGHT EMITTING DIODE.
SEE: RESTRICTED EDGE-EMITTING DIODE.

EMITTI NG DIODE COUPLER
SEE: LIGHT-EMITTING DIODE COUPLER.

EMITTI NG LED
SEE: EDGE -EMITTING LED: SURFACE-EMITTING LED.

END-FINISH
SEE: OPTiCA L END-FINISH
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END-FIRE COUPLING
OPTICAL FIBER AND INTEGRATED OPTICAL-CIRCUIT (IOC ) COUPLING BETWEEN

TWO WAVEGUI CES IN WHICH THE TWO WAVE GUIDES TO BE COUPLED ARE BUTTED UP
AGAINST EACH OTHER , A MORE S’RAIGHTFORWARD. SIMPLER. AND MORE EFFICIENT

— COUPLING METHOD THAN EVANESCENT FIELD COUPLING . NOTE: MODE PATTERN MATCHING
IS RE QUIRED AND ACCOMPLISHED BY MAIN TAINING A UNITY CROSS-SECTIONAL AREA
ASPECT RATIO. AXIA L AL iGNMENT. AND MINIMAL LATERAL AXIAL DISPLACEMENT. SEE
ALSO: EVANESCENT FIELD COUPLING .

EN DO S C 0 P E
AN OPTiCAL INSTRUMENT USED TO OBTAIN IMAGES OF , OR VIEW. INTERNAL PARTS

OF A SYSTE M . SUCH AS INTERNAL CAVITIES AND ORGANS OF THE BODY. NOTE: ENDOS-
COFES OFTEN USE OPTICAL FIBER BUNDLES AS TRANSMISSION CABLES,

ENERGY
SEE: RADIA N T ENERGY

ENERGY DENSITY
SEE : OPTICAL ENERG Y DENSITY

ENERGY LEVEL
THE DISCRETE AMOUNT (QUANTA) OF KINETIC AND POTENTIAL ENERGY POSSESSED

BY AN ORBITING ELECTRON . NOTE: ENERGY (QUANTA) IS ABSORBED OR RADIATED
DEPENDING ON WHETHER AN ELECTRON MOVES FROM A LOWER TO A HIGHER OR A HIGHER
TO A LOWER ENERGY LEVEL.

ENTR ANCE PUPIL
1 . IN AN OPTICAL SYSTEM . THE IMAGE OF THE LIMITI NG A PERTURE STOP

FORMED IN THE OBJECT SPACE BY ALL OPTICAL ELEMENTS OF THE SYSTEM PRECEDING THE
LIMI 1ING APERTURE STOP. 2. THE APERTURE OF THE OBJECTIVE WHEN THERE ARE NO
OTHER LIMITING STOPS FOLLOWING IT IN AN OPTICAL SYSTEM .

EQUATIONS
SEE; DISPE RSION EQUATIONS

EQUI VALENT FOCAL LENGTH (EFL)
1 . THE DISTANCE FROM A PRINCIPAL POINT TO ITS CORRESPONDING PRINCIPAL

FOCAL POINT.  2. THE FOCA L LENGTH’ OF THE EQUIVALENT THIN LENS. NOTE: THE
SIZE OF THE IMAGE OF AN OBJECT IS DIRECTLY PROPORTIONAL TO THE EQUIVALENT
FOCAL LENGTH OF THE LEr’~S FORMING IT .

EQUIV ALENT POWER
SEE: NOISE EOUIVALENT POWER

ERECT IMAGE
IN AN OPTICAL SYSTEM . A N IMAGE , EITHER REAL OR VIRTUAL . THAT HAS THE

SAME SPATIAL ORIENTATION AS THE OBJECT . NOTE: THE IMAGE OBTAINED AT THE
RETI NA WITH THE ASSISTANCE OF AN OPTICAL SYSTEM IS SAID TO BE ERECT WHEN THE

• - - --
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ORIENTATION OF THE IMAGE IS THE SAME AS WITH THE UNAIDED EYE.

ERROR RA TE
SEE: BIT ERROR RATE (BER ).

EVANESCENT-FIELD COUPLING
OPTIC A L F IBER , OR I NTEGRATED OPTICAL-CIR CUIT (IOC ) COUPLING BETWEEN

TWO WAVEGUZ OES ZN WHICH THE TWO WAVEGLIIDES TO BE COUPLED ARE HELD PARALLEL
TO EA CH OTHER IN THE COU PLI NG REGIO N . THE EVANESCENT WAVES ON THE OUTSIDE OF
THE WAVEGU IDE ENTERING THE COUPLED WAVEGU IDE BRINGING SOME OF THE LIGHT
ENERGY WITH IT INTO THE COUPLED WAVEGUIDE. NOTE: CLOSE-TO-CORE PROXIMITY OR
FUSION IS REQUIRED. SEE ALSO : TANGENTIAL COUPLING.

EXC HANGE PROCESS
SEE : DOUBLE-CRUCIBLE PROCESS.

EXCITED ATMOSP HERE LASE R
• SEE : LONGITUDINALLY-EXC ITED ATMOSPHERE LASER ; TRANSVERSE-EXCITED

ATMOSP HERE LASER.

EXCITED STA TE
ANY ORBITAL KINETIC AND POTENTIAL ENERGY STATE THAT AN ELECTRON CAN

HAVE ABOVE THE GROUND STATE. SEE ALSO : GROUND STATE. NOTE ; AN ELECTRON
-EMITS A QUANTUM OF ENERGY WHEN IT MOVES FROM AN EXICTED STATE TO THE GROUND
STAT E.

EXIT AN CE
SEE : RADIA N T EX ITA NCE

EXIT ANGLE
WHEN A LIGHT RAY EMERGES FROM A SURFACE . THE ANGLE BET WEEN THE RAY

AND A NORMAL TO THE SURFACE AT THE POINT OF EMERGENCE. NOTE: FOR AN
OPTIC A L FIBE R . THE ANGLE BETWEEN THE OUTPUT RAY . AND THE A X IS OF THE FIBER
OR FIBER BUNDLE .

EXI T PUPIL
IN AN OPTICAL SYSTEM . THE IMAGE OF THE LIMITING APERTURE STOP FORMED

BY A LL LENSES FO L LOW ING TH IS STOP . NOTE: IN PHOTOGRAPHIC OBJECTIVES, THIS
IMAGE IS VIRTUAL AND IS USUALLY NOT FAR FROM THE IRIS DIAPHRAGM : IN
TELESCOPES. THE IMAGE IS RE AL AN D C AN BE SEEN AS A SMALL BR IGHT , CIRCUL A R DISC
BY LOOKING AT THE EYEPIECE OF THE INSTRUMENT DIRECTED TOWARD AN ILLUMINATED
AREA OR LIGHT SOURCE; IN TELESCOPES. ITS DIAMETER IS EQUAL TO THE DIAMETER OF
THE ENTRANCE PUPIL DiVIDED BY MAGNIFICATION OF THE INSTRUMENT; IN GALILEAN

— 
TELESCOPES, THE EXIT PUPIL IS A VIRTUAL IMAGE BETWEEN THE OBJECTIVE AND EYE-
PIECE AND ACTS AS AN OUT-OF-FOCUS FIELD STOP .

EXTERNAL OPTICAL MODULATIO N
MODULATION OF A LIGHT WAVE IN A MEDIUM BY APPLICATION OF FIELDS ,

FORCES, WAVES. OR OTHER ENERG Y FORMS UPON A MEDiUM CONDUCTING A LIGHT BEAM

L -- .: •:~ - 



IN SUCH A MANNER THA T A CHA RACTE R IST IC OF EITHER THE MEDIUM , OR THE BEAM .
OR BOTH A RE MODU LATED IN SOME FAS H ION . NOTE : EXTER NAL OPTICAL MODULATION
CAN MAKE USE OF SUCH EFFECTS AS THE ELECTROOPTIC. ACOUSTOOPTIC . MAGNETO-
OPTIC, OR ABSORPTIVE EFFECT .

EXTERNA L PHOIOEFFECT
• THE EMISS ION OF PHOTON-EXCITED ELECTRONS FROM THE SURFACE OF A

MATERIAL AFTER OVERCOM ING THE ENERGY 6ARR 1ER AT THE SURFACE CF A PHOTO-
EMISSIVE MATERIAL.

EXTERNAL PHOTOEFFECT DETECTOR
A PHOTODETECTOR IN WHICH THE ENERGY OF EACH PHOTON INCIDENT ON THE

-
• DETECTOR SURFACE IS SUFFICIENT TO LIBERATE ONE OR MORE ELECTRONS. I.E..

PLANCK S CONSTANT TIMES THE FREQUENCY . WHICH IS THE ENERGY OF THE PHOTON .
IS SUFFiCIENT TO OVERCOME THE WORK FUNCTiON OF THE MATERIAL. AND THE
LIBER ATED ELECTRONS MOVE IN UNDER THE INFLUENCE OF AN APPLIED ELECTRIC
F1E LO . NOTE: PHOTQ-EP.1P,jlSIVE DEVICES MAKE USE OF THE EXTERNAL PHOTOEFFECT .
SEE A LSO: INTERNAL PHOTOEFFECT DETECTOR .

EX TINCTI ON COEFFICIE NT
THE SUM OF THE ABSORPTION COEFFICIENT AND THE SCATTERING COEFFICIENT.

SEE ALSO : BOUGER’S LAW .

EXTR AMURAL ABSORPTION
THE A BSORPTION OF L IGHT . TR AN SMITTED RADIALLY THROUGH THE CLADDING OF

AN OPTICAL FIBER . BY MEANS OF A DARK OR OPAQUE COATING PLACED OVER THE
CLADDI NG.

NOTE : EXTRAMURAL ABSORPTION MAY BE ACCOMPLISHED BY ANY LIGHT-ABSORBING
MATERIAL . SUCH AS SECONDARY COATINGS. INTERSTITIAL FIBERS, OR OTHER UACKETS.

EXTR AMURAL CLADDING
A LAYER OF DARK OR OPAQUE ABSORBING COATING PLACED OVER THE CLADDING

OF AN OPTICAL FIBER 10 INCREASE INTERNAL REFLECTION , PROTECT THE SMOOTH
REFLEC TING WALL CF THE CLADDING . AND ABSORB SCATTERED OR ESCAPED STRAY
LIGHT THAT MIGHT PENETRATE THE CLADDING.

EXTRAORDINARY RAY
A LIGHT RAY THAT HAS A NONISOTRC.PIC VELOCITY IN A DOUBLY REFRACTING

CRYSTAL. NOTE : AN EX TRAORDINAR Y RA Y DOES NOT NECESS ARILY OBEY SNELL’S
LAW UPON REFRACTION AT THE CRYSTAL SURFACE.

EXTRINSIC INTERNAL PHOTOEFFECT
AN INTER NAL PHOTOEFFECT INVOLVING THE DOPANTS OR OTHER IMPURITIES

IN A BASIC (INTRINSIC) MATERIAL. SEE ALSO; INTRINSIC INTERNAL PHOTOEFFECT .
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FABR Y-PEROT INTERFEROMETER
A HIGH-RESOLUTION MULTIPLE-BEAM INTERFEROMETER CONSISTING OF TWO

OPTICALLY FLAT AND PARALLEL GLASS OR QUARTZ PLATES HELD A SHORT FIXED
DIST ANCE APART. THE ADJACENT SURFACES OF THE PLATES OR INTERFEROMETER FLATS
BEING MADE AL MOST TOTALLY REFLECTI NG BY A THIN SILVER FILM OR MULT .ILAYER
DIELECTRIC COATI NG,

FACEPLATE
SEE : FIBER FACEPLATE.

FACTOR
SEE: PHOTOCONDUCTIVE GAIN FACTOR ; PULSE DUTY-FACTOR.

FARADA Y EFFECT
SEE: MAGNETOOPTIC EFFECT .

FAR INFRARED
PERTAI NING TO ELECTROMAGNETIC WAVELENGTHS FROM 30 TO 1000 MICRONS .

FEP-CLAD SILICA FIBER
SEE: LOW-LOSS FEP-CLAD SILICA FIBER .

FENMAT PRINCIPLE
A RAY OF LIGHT FROM ONE POINT TO ANOTHER . INCLUDING REFLECTIONS AND

REFR LCTIO NS THAT MA Y OCCUR , FO LLOWS THE PATH THAT REQUIRES THE LEAST TINE .
NOTE : THE OPTICAL PATH LENGTH IS AN EXTREME PATH IN THE TERMINOLOGY OF THE
CALCULUS OF VAR IATIONS. SYNONYM : LEAST-TIME PRINCIPLE.

Fri
SEE: FRONT FOCAL LENGTH .

FIBER
SEE : GRADED-INDEX FIBER: MULTIMODE FIBER: OPTICAL FIBER; SINGLE

FIBER ; SINGLE-MODE FIBER; STEP-INDEX FIBER; UNIFORM-INDEX-PROFILE FIBER ,
SEE : DOPED-SILIC A CLADDED FIBER; DOPED-SILICA GRADED FIBER: HIGH- LOSS

FIBER : LIQUID CORE FIBER: LOW - LOSS FEP-CLAD SILICA FIBER; LOW - LOSS FIBER;
MEDIUM-LOSS FIBER ; OPTICAL TAPER . PLASTIC-CLAD SILICA FIBER.

FIBER ABSOPPTION -

IN AN OPTICAL FIBER, THE LIGHTWAVE POWER ATTENUATION DUE TO ABSORPTION
- • IN THE FIBER CORE MATERIAL. A LOSS USUALLY EVALUATED BY MEASURING THE POWER

EMERGING AT THE END OF SUCCESSIVELY-SHORTENED KNOWN LENGTHS OF THE FIBER.
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FIBER BUFFER
THE MATERIAL SURROUNDING AND I~~ EDIATELY ADJACENT TO AN OPTICAL FIBER

THAT PROVIDES MECHANICAL ISOLATION AND PROTECTION. NOTE: BUFFERS ARE
GENERALLY SOFTER MATERIALS THAN JACKETS.

FIBER BUNDLE
SEE: OPTICAL FIBER BUNDLE.

FIBER CABLE
SEE : MULTIPLE-FIBER CABLE; MULTI-CHANNEL SINGLE-FIBER CABLE : SINGLE-

CHANNEL SINGLE-FIBER CABLE.

FIBER CABLE ASSEMBLY
SEE: MULTIPLE-FIBER CABLE ASSEMBLY

FIBER CLADDI NG
A LIGHT-CONDUCTING MATERIAL THAT SURROUNDS THE CORE OF AN OPTICAL

FIBER AND THAT HAS A LOWER REFRACTIVE INDEX THAN THE CORE MATERIAL.

FIBER COATI NG
SEE: OPTICAL FIBER COATING .

FIBER CORE
THE CENTRAL LIGHT-CONDUCTING PORTION OF AN OPTICAL FIBER. NOTE : THE

CORE HAS A HIGHER REFRACTIVE INDEX THAN THE CLADDING THAT SURROUNDS IT.

FIBER CORE DIA METER
IN AN OPTICAL DIBER. THE DIAMETER OF THE HIGHER REFRACTIVE INDEX

MEDIUM THAT IS THE PRIMARY TRANSMISSION MEDIUM FOR THE FIBER.

FIBER ~OUPLING
SEE: SOURCE-FIBER COUPLING .

FIBER CROSSTALK
IN AN OPTICAL FIBER. EXCHANGE OF LIGHTWAVE ENERGY BETWEEN A CORE AND THE

CLADDING. THE CLADDING AND THE AMBIENT SURROUNDING, OR BETWEEN DIFFERENTLY-
INDEXED LAYERS . NOTE: FIBER CROSSTALK IS USUALLY UNDESIRABLE . SINCE
DIFFERENCES IN PATH LENGTH AND PROPAGATION TIME CAN RESULT IN DISPERSION,
REDUC ING TRA NSMISSION DISTANCES. THUS . ATTENUATION IS DELIBERATELY INTRO-
DUCED INTO THE CLADDING BY MAKING IT LOSSY .

FIBER-DETECTOR COUPLING
IN FIBER OPTIC TRANSMISSION SYSTEMS. THE TRANSFER OF OPTICAL SIGNAL

POW ER FROM AN OPTICAL FIBER TO A DETECTOR FOR CONVERSION TO AN ELECTRICAL
SIGNAL. NOTE: MANY OPTICAL FIBER DETECTORS HAVE AN OPTICAL FIBER PIGTAIL FOR
CONNECTION BY MEANS OF A SPLICE OR A CONNECTOR TO A TRANSMISSION FIBER.

~ 

- • • •~~ -



-— . -— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

‘ - 

~~~~~

‘ -

~~~~~~

FIBER DIAMETER
TH E DTMAETE R OF AN OPT IC A L FIBER . NORMALLY INCLUSIVE OF THE CORE. THE

CL ADDING IF STEP- INDEXED. AN D ANY ADHERE NT COATI NG NOT NORMALLY REMOVED WHEN
- MAKING A CONNECTION . SUCH AS BY A BUTTED OR TANGENTIAL CONNECTION .

FIBER DiSPERSION
• THE LE NGTHENING OF THE WIDTH OF AN ELECTROMAGNETIC-EN ERGY PULSE AS IT

TRAVELS ALONG A FIB ER , CAUSED BY MA TERI A L DISPERSIO N . DUE TO THE FRE QUENCY
DEPENDENCE OF THE REFRACTIVE I NDEX . MODAL DISPERSION . CAUSED BY DIFFERENT
CROUP VELOCITIE S OF THE DIFFLPE NT MODES . AND WAVEGU IDE DISPERSION DUE TO
FREQUENCY DEPENDENCE OF HE PROPAGA T ION CONST AN T OF THAT MODE.

FItIER FAC EPLA T E
A COHERENT ARRAY OF FUSED OPTICAL FIBERS USED AS A COVER FOR A LIGHT

SOURCE. SUCH AS A LED OR A VACUUM OR GAS TUBE . USUALLY CUT FROM A BOULE.
SEE A LSO : LOULE . 

-

FIBER JACK ET 
-

SEE : CPTI CA L FIBER JACKET.

FIBE R .JUNCTION
SEE: OPTIC AL FiBER JUNCTION.

F IBE R LIGHT-GUIDE
SE E: O PTICA L FIBER.

FIBER L OSS
SEE: SOURCE-T O-FIBER LOSS-

FIBE R-OPT IC CABLE
OPTICAL FIBERS INCORPORATED INTO AN ASSEMBLY OF MATERIALS THAT PRO-

VIDES TENSILE STFENGTH, EXTERNAL PROTECTION . AND HANDLING PROPERTIES COM-
PARABLE 10 THOSE CF EQU I VALE NT-DIAM ETER COAXIAL CABLES. NOTE: FIBER-OPTIC
CABLES (LIGHT GUIDES) ARE A D:RECT REPLACEMENT FOR CONVENTIONAL COAXIAL
CABLES ANt) WIRE PAIRS . THE GLASS-BAS I D TRAN S -’ISSION FACILITIES OCCUPY FAR
LESS PHYSICAL VOLUME FOR AN COUIVALENT TRAMSVISSION CAPACITY. WHICH IS A
MAJOR ADVANTAGE IN CROWDED UNDERGROUND DUCTS. iN ADDITION iT MAY BE THAT
THEY CAN BE MANUFACTURED FOR FAR LESS e.ND THAT INSTALLATION AND MAINTENANCE
COSTS CAN BE LESS. THESE ADVANTAG ES. WITH THE REDUCED USE OF CRITICAL
METALS. SUCH AS COPPER . IS A STRONG IMPETUS FOR RAPID DEVELOPMENT OF LIGHTW AVE
COMMUN ICATION SYSTEMS . -

FIBER-O PTIC COMMUNICATIONS (FCC )
COMMUN I CATION SYSTEMS AND COMPONENTS IN WHICH OPTICAL FIBERS ARE USED

TO CA RRY S iGNA LS FROM POINT TO POINT.

FIBE R-OPTIC CONNECTOR
SEE: FIXED FiBER-OPTIC CONNECTOR ; FREE FIBER-OP1IC CONNECTOR .
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FIBER-OPTIC MULTIPORT COUPLER
AN OPTICAL UNIT . SUCH AS A SCATTERING OR DIFFUSION SOLID CHAMBER” OF

OPTICAL MATERI A L, THAT HAS ATLEAST ONE INPUT AND TWO OUTPUTS. OR ATLEAST
TWO INPUTS AND O~.E OUTP UT . THAT CAN BE USED TO COUPLE VAR IOUS SOURCES TO
VARIO US RECEIVER S . NOTE: THE PORTS ARE USUALLY OPTICAL FiBERS. IF THERE
IS ONLY ONE INPUT AND ONE OUTPUT PORT . IT IS SIMPLY A CONNECTOR.

FIBER-O PTIC PROBE
A FLEX IBLE PROBE MADE UP OF A BUNDLE OF FINE GLASS FIBERS OPTICALLY

ALIGN ED TO TRANSMIT AN IMAGE .

FIBER-CPT IC ROD COUPLER
A GRADED-INDEX CYLINDRICALLY-SHAPED SECT ION OF OPTICAL FIBER OR ROD

WITH A LENGTH COPI~ESPONDING TO THE PITCH OF THE UNDULATIONS CF LIGHTWAVES
CAUSED BY THE GR.~CED REF RACTIVE INDEX . THE LIGHT BEAM BEING INJECTED VIA
FIBERS AT AN OFF-AXIS END-POINT ON THE RADIUS . WITH THE UNDULATIONS OF THE
RESULTING WAVE VARYING PERIODICALLY FROM ONE POINT TO ANOTHER ALONG THE ROD
AND WITH HALF-REF LECTION LAYERS AT THE 1/4 - PITCH POINT OF THE UNDULATIONS
PROVIDING FOR CCUPLING BETWEEN INPUT AND OUTPUT FIBERS.

FIBER-OPTIC ROD MULTIPLEXER-FILTER
A GRACED-INOEX CYLINDRIC ALLY-SHAPED SECTION OF OPTICAL FIBER OR ROD WITH

A LENGTH ccr~~EspoNDING TO ThE PITCH OF THE UNDULATIONS OF LIGHIWAVES CAUSED
BY THE GRADED REF RACTIVE INDEX. THE LIGHT BEAM BEING INJECTED VIA FIBERS AT
AN OFF-AXIS END-POINT ON THE RADIUS , WITH THE UNDULATIONS OF THE RESULTING
WAVE VARYI NG PERIOD iCALLY FROM ONE POINT TO ANOTHER ALONG THE ROD AND WITH
INTERFERENCE LAYERS AT THE 1/4 - PITCH POINT OF THE UNDULATIONS. PROVIDING
FOR MULTIPLEXING OR FILTERING .

FIBE R OPTICS (FO)
THE TECHNOLCOY OF GUIDANCE OF OPTICAL POWER . INCLUDING RAYS AND WAVE

GUIDE MODES CF ELECTROMAGNETIC WAVES ALONG CONDUCTORS OF ELECTROMAGNETIC
WAVES IN THE VI~~I3LE AND NEAR-VISIBLE REGION OF THE FREQUENCY SPECTRUM .
SPECIFICALLY WHEN THE OPTICAL ENERGY IS GUIDED TO ANOTHER LOCATION THROUGH
THIN TRANSPARENT STRANDS. NOTE: TECHNIQUES INCLUDE CONVEYING LIGHT OR
IMAGES THROUGH A °AR 1ICULAR CONFIGURATION OF GLASS OR PLASTIC FIBERS .
INCOHERENT O °TICAL FIBERS WILL TRANSMIT LIGHT . A S A PIPE W ILL TR AN SM IT WA TER .
BUT NOT AN IMAGE . COHERENT OPTICAL FIBERS CAN TRANSMIT AN IMAGE THROUGH
PERFECTLY ALIGNE G . SMALL (10-12 MICRONS ) CLAD OPTICAL FIBERS. SPECIALTY FIBER
OPTICS COMBINE COHERENT AN D INCOHERE NT ASPECTS.

SEE: ULTRA V IOLET FIBER OPTICS.

FIBER-O PTIC SCRAMBLER
SIMILAR TO A FIBERSCOPE EXCEPT THAT THE MIDDLE SECTION OF LOOSE FIBER

IS DELIBERATEL Y DISORIENTED AS MUCH AS POSSIBLE . THEN POTTED AND SAWED .
EACH HALF IS THEN CAPABLE OF CODING A PICTURE THAT CAN BE DECODED BY
THE OT HER HALF . -

FIBER-OPTI C SPLICE
A NON-SEPARABLE JUNCTION JOINING ONE OPTICAL CONDUCTOR TO ANOTHER.
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FleE R-OPTIC TERMINUS
A DEVICE.  USED TO TE RMINATE AN OPTICAL CONDUCTOR , THAT PROVID ES A MEANS

TO LOCAT E AND CONTAIN AN OPTICAL CONDUCTOR WITHIN A CONNECTOR.

FIBER OPTIC TRANSMISSION SYSTEM (FOTSI
A TRANSMISSION SYSTEM UTILIZING SMALL DIAMETER TRANSPARENT FIBERS

THROUGH WHICH LIGHT IS TRANSMITTED. NOTE : INFORMA TION IS TR ANSFERRED BY
MODULATING THE TR.~NSMITTED LIGHT . THESE MODUL A TED SIGNALS A RE DETECTED BY
LIGHT-SE NSITIVE DEViCES , I .E . . PHOTODETECTORS . SEE: LASER FIBER-OPTIC
TRANSMISSION SYSTEM.

F IB ER-CP TI C ~AVEC - U IOE
A RELATIVEL y LONG THIN STRAND OF TRANSPARENT SUBSTANCE. USUALLY GLASS.

CAPABLE OF CONDUCTING AN ELECTROMAGNETIC WAVE OF OPTICAL WAVFLENGTH
(V IS IBLE OR NEAR-ViSIBLE REGION OF THE FREQUENCY SPECTRUM ) WiTH SOME ABILITY
TO CONFINE LONGIT UDINALLY DIRECT ED. OR NEAR-LONGITU DINALLY-DIRECTED. LIGHT
WAVE S. TO ITS INTERIOR BY MEANS OF INTERNAL REFLECTION . NOTE: THE FiBER-
OPTI C WA V EGU IDE ~V 4Y BE HOMOGENEOUS OR RADIALLY I NHOMOGENEOUS WITH STEP OR
GRADED CHANGES IN ITS ,INDEX OF REFR ACTIO N . THE INDICES BEING LOWER AT THE
OUTE R REGIO NS. THE CORE THUS BEING OF INCREASED INDEX OF REFRACTION .

FIBE R PREFOR M
SEE: OPTIC A L FIBER PREFORM .

FIBER SCATTERING
IN AN OPTIC A L FIBER. THE COUPLING . OR LEA KING . OF LIGHTWAVE POWER OUT

OF THE CORE OF THE FIBER BY RAYLEIGH SCATTERING OR GUIDE IMPERFECTIONS SUCH
A S DIELECTRIC STR A IN , COMPOSITIONAL OR PHYSICAL DISCONTINUTIES IN THE CORE
OR CL A DDING. IRREGULARITIES A ND EXTRANEOUS INCLUSIONS IN THE CORE-CLADD ING
INTERFACE. CURVATURE OF THE OPTICAL AXIS, OR TAPERING . NOTE: SCATTERING
LOSSES ARE MEASU RED IN ALL DIRECTIONS AS AN INTEGRATED EFFECT AND EXPRESSED
IN 08/KM .

FIBEPSCOPE
A DEVICE CO~ slSTING OF AN ENTRY POINT. AT WHICH A BUNDLE OF OPTICAL

FIBERS CAN ENTER. AND A FACEPLATE SURFACE . ON WH ICH THE ENTERING FIBERS CAN
UNIFORMLY TERMINATE, IN ORDER TO DISPLAY THE OPTICAL iMAGE RECEIVED THROUGH
THE FIBERS. NOTE: THE BUNDLE OF FIBERS TRANSMIT A FULL COLOR IMAGE THAT
REMAINS UNDISTURBED WHEN THE BUNDLE IS BENT. BY MOUNTING AN OBJECTIVE LENS
ON ONE END OF THE BUNDLE. AND AN EYEPIECE AT THE OTHER, THE ASSEMBLY BE-
COMES A FLEXIBLE FIBERSCOPE THAT CAN BE USED TO VIEW OBJECTS THAT OTHERWISE
WOULD BE INACCESSIBLE FOR DIRECT VIE WING.

FIBER TRANSFER FUNC TION
SEE: OPTICAL FIBER TRANSFER FUNCTION.

FIBER TRAP
SEE : OPTICAL FIBER TRAP.
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FIELD
SEE : VIEW FIELD.

FIE LD COUPLING
SEE: EVANESCENT-FIELD COUPLING.

FIELD CURVATURE
IN OPTICS . AN AB ERRATION OF ACTIONS THAT CAUSES A PLANE IMAGE , I.E. A

FLAT iMAGE. TO BE FOCUSSED ONTO A CURVED SURFACE INSTEAD OF A FLAT PLANE.

FIELD LENS
iN AN OPTICAL SYST EM OR INSTRUMENT . A POSITIVE LENS USED TO COLLECT

THE CHIEF RAYS . I.E. FIELD RAYS . OF IMAGE FORMING BUNDLES SO THAT THE ENTIRE
BUNDLES . OR SUFFIC IENT PORTIONS OF THEM . WILL PASS THROUGH THE EXIT  PUP IL OF
THE INSTRUMENT . NOTE: A FiELD LENS IS USUALLY LOCATED AT OR NEAR THE FOCAL
POI NT OF THE OBJECTIVE LENS . THE FIELD LENS INCREASES THE SIZE OF THE FIELD
THAT CAN BE VIEWED WITH ANY GIVEN EYELE NS DIAMETER .

FIELD RAYS
IN THE OBJECT SPACE OF A SYMMETRICAL OPTICAL SYSTEM , A RAY THAT INTER-

SECTS THE OPTICAL AXIS AT THE CENTER OF THE ENTRANCE PUPIL OF THE OPTICAL
SYSTEM. NOTE: IN THE IMAGE SPACE. THE SAME RAY EMERGES FROM THE EXIT PUPIL.
IN A THICK LENS . A FIELD RAY IS A PRINCIPAL RAY .

F I LM
SEE : MULTILAYER DIELECTRIC FILM; PHOTOCONDUCTIVE FILM.

FILM OPTICAL MODULATOR
SEE: THIN-FI LM OPTICAL MODULATOR.

FIL M OPTICAL MULTIPLEXERS
SEE: THIN-FIL M OPTICAL MULTIPLEXERS.

FILM OPTICAL SWITCH
SEE: THIN-FILM OPTICAL SW ITCH .

FILM OPTICAL WAVEGUIDE
SEE: rHIN-FILM OPTICAL WAVEGU IDE .

FI LTER
IN AN OPTICAL SYSTEM . A DEVICE W IT H THE DESIRED CHARACTERISTICS OF -

SELECTIVE TRANSMITTANCE AND OPTICAL HOMOGENEITY . USED TO MODIFY THE SPECTRAL
COMPOSITION OF RADIANT LIGHT FLUX . NOTE: A FILTER IS USUALLY OF SPECIAL GLASS.
GELATIN , OR PLASTIC OPT ICAL PARTS WITH PLANE PARALLEL SURFACES THAT ARE PLACED
IN THE PAT H OF LIGHT THROUGH THE OPTIC A L SYSTE M OF AN INSTRUMENT TO
SELECTIVEL Y ABSO RB CERTAI N WAVELENGTHS OF LIGHT , REDUCE GLARE. OR REDUCE LIGHT
INTE NSITY. COLORED. ULTRAVIOLET . NEUTRAL DENSITY . AND POLARIZING FILTERS ARE
IN COMMON USE. FILTERS MAY BE SEPARATE ELEMENTS OR INTEGRAL DEVICES MOUNTED
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• SO THAT THEY CAN BE PLACED IN OR OUT OF POSITION IN A SYSTEM AS DESIRED. SEE:
FIBE R-OPTIC ROD MULTIPLEXER-FILTER.

SEE: DICHR OIC FILTER ; OPTICAL FILTER.

FILTER-COUPLER-SWITCH-MODULATOR
SEE: INTEGRATED-OPTICAL CIRCUIT FILTER-COUPLER-S WITCH-MODULATOR .

FINISH
SEE : OPTICAL END-FINISH.

FIN ISHED LENS
A LENS HAVING BOTH SURFACES GROUND AND POLiSHED TO SPECIFIC DIOPTRIC

POWER OR FOCUS .

FIVE-L AYER FOUR-HETEROJUNCTION DIODE
A FOUR-HETEPOqJUNCTION LASER DIODE , CONSISTING OF TWO PAIRS OF

HETEROJUNCT IONS. THAT HAS FIVE LAYERS OF STEP-INDEXED MATERIAL, I.E. FIVE
LAYERS OF MATERIAL WITH A SUDDEN TRANSITION OF REFRACTIVE INDEX AT THE
iNTERFACE BETWEEN LAYERS. SO AS TO CONFINE THE EMITTED LIGHT TO A NARROW
BEAM FOR OPTIMUM COUPLING TO A N OPTICAL FIBER . FIBE R BUNDLE . OR INTEGRATED
OPTICAL CIRCUIr. NOTE: USUALLY ONLY THREE DIFFERENT REFRACTIVE INDICES ARE
INVOLVED. SINCE THERE MAY BE A PAIR OF IDENTICALLY-INDEXED OUTSIDE LAYERS.
A PAIR OF IDENTICALLY-INDEXED INSIDE LAYERS ON OPPOSITE SIDES OF A CENTER
LAYER . EACH PAIR AND CENTER LAYER BEING OF DIFFERENT REFRACTIVE INDEX . WITH
DECREASED RE FRACTIVE INDICES TOWARD THE OUTSIDE. RESULTING IN A LAYERED
CROSS-SECTION WITH STEP-INDICES OF N(1) : N (2) : N(3) : N (2) No ). WITH N(1)
LESS THAN Nf3). THUS. ALMOST ALL OF THE GENERATED AND EMITTED LIGHT IS
CONFINED TO THE CENTER LAYER BY INTERNAL REFLECTION.

FI XED FIBER-OPTIC CONNECTOR
A CONNECTOR THAT PERMITS CONNECTION OF OPTICAL FIBER COMPONENTS THAT

ARE TO BE ASSOCIATED ON A PERMANENT BASIS. NOTE: FIXED FIBER-OPTIC CON-
NECTCRS CA N BE USED TO CONNECT SOURCE TO OPTICAL CONDUCTOR . OPTICA L CON-
DUCTOR TO OPTIC AL CONDUCTOR . OR OPTICAL CONDUCTOR TO DETECTOR . THEY ARE
USUALLY PART OF THE DEVICES BEING CONNECTED.

FIXED FOCUS —

PERTA INING TO INSTRUMENTS THAT ARE NOT PROVIDED WITH A MEANS OF
FOCUSSING - —

FIXED OPTICAL ATTE NUATOR
A DEVICE THA T ATTENUATES THE INTENSITY OF LIGHT WAVES . WHEN INSERTED

INTO AN OPTICAL W AVEGUIDE LINK. A FIXED OR GIVEN NUMBER OF DB , FOR EXAMPLE .
A STA NDARD FIXED SINGLE ATTENUATION OF 3, € .  10 , 20, OR 40 08 FOR EACH
ATTE NUATOR . 

-

FLIP CH IP
IN FIBER OPTIC CIRCUITS AND INTEGRATED OPTICAL CIRCUITS (b C) AN

OPTICAL SWITCH DESIGNED TO CONTROL LIGHT CONDUCTION PATHS INTO AND OUT OF A
JUNCTION . SEE ALSO : OPTICAL SWITCH .

4$



- 

~~~~~~~~~~~~~~ T - ~~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

-

~
‘

FLUX
A CONTRACTION FOR RADIANT FLUX OR LUMINOUS FLUX .
SEE : LUMINOUS FLUX; RADIANT FLUX .

FO
SEE: FIBER OPTICS.

FOC
SEE : FIBER-OPTIC COMMUNICATIONS.

FOCAL LENGTH
THE DISTANCE FROM A LENS . OR SOME POINT THEREI N . OR FROM A MI RROR . TO

THE IMAGE OF A Sr~ALL. INFINITELY DISTANT SOURCE OF LIGHT . NOTE: THIS
IMAGE POINT IS REFERRED TO AS THE FOCAL POINT .

SEE : BACK FOCAL LENGTH: EQUIVALENT FOCAL LENGTH ; FRONT FOCAL LENGTH.

FOCAL PL ANE
IN AN OPTICAL SYSTEM . A PLANE THROUGH THE FOCAL POINT PERPENDICULAR

TO THE PRI~.CIPAL AXi S OF THE SYSTEM , SUCH AS A LENS OR MIRROR . FOR EXA MPLE ,
THE FILM PLANE IN A CAMERA FOCUSSED AT INFINITY.

FOCA L POINT
1 . IN AN OPTICAL SYSTEM . THE PO INT A T WHICH A BUNDLE OF RA YS FORM A

SHARP IMAGE OF AN OBJECT. 2. THE POINT AT WHICH AN OBJECT IN AN OPTICAL
SYSTEM MUST BE PLACED FOR A SHARP IMAGE TO BE OBTAINED. SYNONYM : PRINCIPAL
FOCUS -

FOCUS
IN AN OPTICAL SYSTEM . TO ADJUST THE SYSTEM . SUCH AS THE EYEPIECE OR

OBJECTIVE OF A MICROSCOPE. TELESCOPE. OR CAMERA . SO THAT THE IMAGE IS CLEARLY
SEEN BY THE OBSER VER OR SO THA T A SHARP . DISTINCT IMAGE IS REGISTERED. SEE:
FIXE D FOCUS: FOCAL POI NT.

FOCUS POINT
SEE: PRINCI PAL FOCUS POINT .

FOOT-CA NDLE
A UNIT OF I L LUMINANCE EOUAL~ TO ONE LUMEN INCIDENT PER SQUARE FOOT.

NOTE: IT IS THE ILLUMI NANCE OF A SURFACE PLACED ONE FOOT FROM A LIGHT
SOURCE HAVING A LUMINOUS INTENSITY OF ONE CANDLE OR CANDELA.

FO TS
SEE : FIBE R OPTICS TR AN SM ISSION SYSTEM.

FOUCAULT KNIFE-EDGE TEST
A MET HOD OF DETER M INING THE ERRORS IN AN IMAGE OF A POINT SOURCE BY

PART IALLY OCCLUDING THE LIGHT FROM AN IMAGE BY MEANS OF A KNIFE EDGE . THE
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SAME TEST MAY BE USED TO MEASURE THE ERRORS IN REFRACTING OR REFLECTING
SURFACES.

FOUR-HETERO JUNCTION DIODE
A LASER DIODE WITH TWO DC UBLE HETEROJUNCTIONS , I. E. TWO PAIRS OF

HETEROJUNCTIONS TO PROVIDE IMPROVED CONTROL OF DIRECTION OF RADIATION AND
RADIATIVE RECOMBINAT ION , SYNONYM : SYMMETRICAL DOUBLE-HETEROJUNCTION DIODE.
SEE: FIVE-L AYER FOUR HETEROJUNCTION DIODE .

FR ACTION
SEE: PACKI NG FRACTIO N .

FRACTION LOSS
SEE : PACKING FRACTION LOSS .

P R E E  FIBER-OPTIC CONNECTOR
A CONNECTOR THAT PERMITS CONNECTION OF OPTICAL FIBER COMPONENTS THAT

ALSO PERMITS EASY DISCONN ECTION.  NOTE: FREE FIBER-OPTIC CONNECTORS CAN BE
USED T O C~I.NECT SOURCE TO OPTICAL CONDUCTOR. OPTICAL CONDUCTOR TO OPTICAL
CONDUCTOR . OR OPT IC.AL CONDUCTOR TO DET ECTOR. THEY MAY BE CA~~ E MOUNTED.
BUT AR E INDEPENDENT OF COMPONENTS.

FREQUENCY
SEE: CUT-OFF FREQUENCY ; TRANSITION FREQUENCY .

FREQU ENCY DIVISION MULTIPLEX
SEE: WAVELENGTH DIVISION MULTIPLEX .

FRESNEL REFLECT ANCE LOSS 
- 

- .

SEE : FRESNEL REFLECTION LOSS. 
. 

-

FRES NE L REF LEC T ION LOSS -
THE POWER LOSS INCURRED AT AN INTERFACE SURFACE WHEN AN

ELECTROMAGNETIC WAVE IS INCIDENT UPON IT AND ~A RT OF THE INCIDE NT POWER IS
REFLEC TED. NOTE: THE REFLECTION LOSS DEPENIJ. ) ON MANY FACTORS. INCLUDING
THE INDICES OF REFRACTION OF THE INCIDENT AND REFRACTING MEDIA . THE
WA VE LENGT H . THE ANGLE OF INCIDENCE. AND THE INCIDENT LIGHT PCLAR IZ AT ION
REL ATIVE TO THE INTERFACE. NOTE: REFLECTION LOSSES THAT ARE
INCURRED AT THE INPUT AND OUTPUT OF AN OPTICAL FIBER ARE DUE TO THE
DIFFERE NCE IN REFRACTIVE INDEX BETWEEN THE FIBER AND THE MEDIUM FROM WHICH
THE Li GHT ENTERS AND TO WH ICH IT LEAVES. SYNONYM: FRES NEL REFLECTANCE
LOSS. SEE A LSO: REFLECTION COEFFICIENT; TRANSMISSION COEFFICIENT.

FRINGE
IN OPTICS.  A LIGHT OR DARK BAND CAUSED BY INTERFERENCE OF TWO OR MORE

ELECTROM AGNETIC WAVES .  USUALLY LIGHT WAVES , SO THAT AREAS (BANDS) OF RE-
INFORCEMENT AND CANCELLATION OCCUR. SEE: NEWTON’S FRINGES.

U.
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FRONT-EMITTING LED
SEE: SURFACE-EMITTING LED,

FRONT FOCAL LENGTH (FFL)
IN AN OPTICAL SYSTEM . THE DISTANCE MEASURED FROM THE PRINCIPAL FOCUS

LOCATED IN THE FRONT SPACE . TO THE FIRST PRINCIPAL POINT .

FRONT-SURFACE MIRRCR
AN O P T I C A L  MIRROR ON WHICH THE REFLECTING SURFAC E IS APPLIED TO THE

FRONT SURFACE OF THE MIRROR INSTEAD OF THE BACK . I.E. TO THE SURFACE OF
FIRST INCIDENCE. NOTE: THE R EFLECTED LIGHT DOES NOT PASS THROUGH ANY
SUBSTRAT E. SEE A LSO : BACK SURFACE MIRROR .

FUNCT ION
SEE : MODULATION TRANSFER FUNCTION .
OPTIC AL FIBER TRANSFER FUNCTION.

FURCATION COUDLING
THE MIX ING OF SIGNALS FROM SE V ERA L SEPARAT E OPTICAL FIBERS BY PASSING

THEM THROUGH A COMMON SINGLE FIBER ROD THUS OBTAINING A SIGNAL CONTAINING
A LL THE COMPONENT S OF THE SE V ER A L SIGN A LS. NOT E : THE MIXI NG OF SEVERAL
COLORS CAN TAKE PLACE IN THIS MANNER.

FUSION SPLICI NG
IN OPTICAL  TRANSMISSION SYSTEMS USING SOLI D MEDIA. THE JOINING TOGETHER

OF TW O MEDIA BY BUTTING THE MEDIA TOGETHER. FORMING AN INTERA CE BETWEEN THEM .
AND THEN R EMOVING THE COMMON SURFACES SO THAT THERE BE NO INTERFACE BETWEEN
THEM WH EN A LIGH T WAV E IS PROPAGATED FRC~ ONE MEDIUM TO THE OTHER , THUS NO
REF LECTION OR REFRACTION AT THE FORMER INTERFACE CAN OCCUR.

G

GAIN-B ANDWIDTH PRODUCT
THE PRODUCT OF THE GAIN OF AN ACTIVE DEVICE AND A SPECIFIED BANDWIDTH ,

NOTE: FOR AN AVALANCHE PHOTODIODE . THE GAIN-BANDW IDTH PRODUCT IS THE GAIN
TIMES THE FREQUENCY OF MEASUREMENT WHEN THE DEVICE IS BIASED FOR MAXIMUM
OBT A INA BLE GAI N .

GAI N FACTOR
PHOTOCONDUCTI V E GAIN FACTOR

GAP LOSS
51
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IN A FIBER-OPTIC SYSTEM , A POWER LOSS. EXPRESSED IN DECIBELS 0DB). DUE
TO TH E LONG ITUDINAL DEVIATION FROM OPTIMUM SPACING FROM THE LIGHT SOURCE TO

• TH E FJB ER JUNCTION FROM FIBER TO FIBER JUNCTION , OR FROM FIBER TO DETECTOR
JUNCTION.

GARNET SOURCE
SEE : YAG/LED SOURCE.

GAS LASER
A LAS ER IN WHICH THE ACTIVE MEDIUM IS A GAS. NOTE: TYPES OF LASERS

INCLUDE THE ATOMIC LASER. SUCH AS THE HELIUM-NEON LASER; THE IONIC LASER.
SUCH AS THE ARGON . KRYPTON , AND XENON LASERS : THE METAL-VAPOR LASER . SUCH
AS THE HELIUM-CADMIUM AND HELIUM-SELENiUM LASERS; AND THE MOLECULAR LASER ,
SUCH AS THE CARBON-DI OX i DE . HYDROGEN-CYANIDE AND WATER-VAPOR LASERS. SEE:
MIXED-G AS LASER.

GAUSSIA N-SHAPED PULSE
A PULSE THAT HAS THE SHAPE OF A GAUSSIAN OR NORMAL DISTRIBUTION

CUR VE. NOTE: IN THE TIME DOMAIN , THE SHAPE IS R (T) • B EXP ( A T ( 2 ) )
WHERE A AND B ARE CONSTANTS IN TIME . A SIM I L A R  EXPRESSION WOULD HOLD IN
TH E FREQUENCY DOMAIN WITH T REPLACED BY F . THE (2) INDICATES THE T IS
SQUARED.

GEOMETRIC iMAGE
PERTAI N ING TO THE LOCA T ION AND SHAPE OF THE IMAGE OF A PARTICLE , AS

PREDI CTED BY GEOMETRIC OPTICS ALONE. NOTE: THE GEOMETRIC IMAGE IS TO BE
DISTINGUISHED FROM THE DIFFRACTION IMAGE . DETERMINED FROM CONSIDERATIONS OF
BOTH PHYSIC AL AND GEOMETRICAL OPTICS. WITH COMPLETELY CORRECTED OBJECTIVES.
THE GEOMETRICAL IMAGE OF TW O POINTS IS AGAIN TWO POINTS. BUT THE ACTUAL IMAGE
OR THE DIFFR ACTIO N IMAGE MA Y OR MAY NOT SUGGEST THE PRESENCE OF AN OBJECT
COMPRISED OF TWO POINTS OR TWO SMA LL PARTICLES.

GEOMETRIC OPTICS
THE OPTICS OF LIGHT RAYS .  THAT FOLLOW MAT HEMATICALLY DEFINED PATHS IN

PASSI NG THROUGH OPTICAL ELEMENTS SUCH A S LENSES AN D PRISMS AND OPTICA L
MEDIA THAT REFR A C T , REFLECT . OR TR ANSMIT ELECTROMAGNETIC RADIATION .

THE BRANCH OF SCIENCE THAT TREATS LiGHT PROPRAGATION IN TERMS OF RAYS.
CONSID ER ED AS S T R A I G H T  OR CURV ED LIN ES i N  HOMOGENEOUS AND NON-HOMOGENEOUS
MEDIA -

GHOST IMAGE
A SPURIOUS SINGLE OR MULTIPL E IMAGE OF OBJECTS SEEN IN OPTICAL

INSTRUMENTS . CAUSED BY REFLECTIONS FROM OPTICAL SURFACES . NOTE: BY COATING
OPTICAL SURFACES WITH LOW REFLECTION FILMS. THE GHOST IMAGES ARE GREATLY
REDUCED.

GLASS
SEE : MAGNIFIER.

GLASS LASER
62
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A SOL I D - S T A T E  LASER WHOSE ACTIVE LASER MEDIUM IS GLASS.

G-LINE
• SE E: GOUBAU LINE .

GOUBAU LINE
A SINGLE-WIRE OPEN WAVE GUIDE. NOTE: THE GOUBAU LINE IS CAPABLE OF

GUID iNG AN AXIAL CYLINDRICAL SURFACE WAVE . SYNONYM: G-LINE.

GRADED FIBER
SE E: DOPED-SILiCA GRADED FIBER.

GRADED-INDEX FIBER
AN OPT ICAL  FI BER WITH A VARIABLE REFRACTIVE INDEX THAT IS A FUNCTION

OF THE RADIAL  DISTANCE FROM THE FIBER A XIS. THE REFRACTIVE INDEX GETTING
PROGRESS IVELY LOWER A W A Y  FROM THE A X I S .  NOTE: THIS CHARACTERISTIC CAUSES
THE LIGHT P A Y S  TO BE CONTINUA LLY REFOCUSSED BY REFRACTION INTO THE CORE.
NOTE: AS A RESULT . THERE IS A DESIGNED CONTINUOUS CHANGE IN REFRACTIVE
INDEX BETWEEN THE CORE AND CLADDING ALONG A FIBER DIAMETER.  SEE ALSO:
UNIFORM INDEX PROFILE.

GR ADED-INDEX PROFILE
THE CONDITION OF HAVING THE REFRACTIVE INDEX OF A MATERIAL. SUCH AS

AN OPTiCAL FIBER. VARY CONTINUOUSLY FROM ONE VALUE AT THE CORE TO ANOTHER
AT THE OUTER SURFACE .

GRADUA L DEGRADATION
IN A L iGHT- EM ITTING DIODE ( LED) .  A REDUCTION IN THE EXTER NA LL Y MEAS URED

QUANTUM EFFICIENCY . NOTE: IN A LAS ER DIODE . THE THRESHOLD CURRENT DENSITY
F INCREASES AND THE RESULTING INCREMENTAL QUANTUM EFFICiENCY DECREASES. RE-

SULTI NG IN REDUCED POWER OUTPUT FOR GIVEN CURRENT DENSITY WITHOUT EVIDENCE OF
FACET DAM AGE . HOWEVER . THE POwER OUTPUT LEVEL CAN USUALLY BE RESTORED BY AN
INCREASE IN THE CURRENT DENSITY. SEE ALSO: CATASTROPHIC DEGRADATION .

GRATiNG
SEE : DIFFRACT iON GRATI NG.

GRATING CHROMATIC RESOLVING POWER
THE RESOL V ING POW ER TH AT DETE RM INES THE MI NIMUM W AVELENGTH DIFFERE NCE

FOR ANY SPECTRAL. ORDER TI-tAT CAN BE DISTINGUISHED AS SEPARATE. NOTE: THE
CHROMATIC RESOLVING POWER FOR DIFFRACTION GRATINGS IS USUALLY STATED FOR CASES
IN WHICH PARALLEL RAYS OF LIGHT ARE INCIDENT UPON THE GRATING AND IS NUMER-
ICALLY EQUAL TO THE NUMBER OF LINES OR RULED SPACINGS PER UNIT DISTANCE IN THE
GRAT ING. SEE M LSO : DIFFR ACTION GRA T ING SPECT RAL ORDER.

GRATI NG SPECTRAL ORDER
SEE: DIF FRACTION GRATING SPECTRAL ORDER .
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GRAZ ING EMERGCNCE
IN OPTICS . A CONDITION IN WHICH AN EMERGENT RAY MAKES AN ANGLE OF 90-

DEGREES TO THE NORMAL OF THE EMERGENT SURFACE OF A MEDIUM. SEE A LSO:
EMERCENCE; NORMAL EMERGENCE.

GRAZING INCIDE NCE
PERTAINING TO L IGHT RAYS INCIDENT AT 90-DEGREES TO THE NORMAL TO THE

INCI DENT SURFACE. SEE ALSO : NORMAL INCIDENCE.

GROUND STATE
THE LOWEST ORBITAL KINETIC AND POTENTIAL ENERGY STATE THAT AN ELECTRON

OF A GIVEN ELEMEP,T CAN HAVE. SEE ALSO : EXCITED STATE: NOTE: AN ELECTRON
ABSORBS A QUANTUM OF ENERGY WHEN IT MOVES FROM THE GROUND STATE TO AN
EXCITED STATE.

GROUP- DELAY SPREAD
SEE: MULTI MODE GROUP-DELAY SPREAD.

GUIDE
SEE: LIGH T GUIDE .
SEE : ULTRA VIOLET LIGHT GUIDE .

GUIDED MODE
SEE ; CLADDING .

H

HA LF-POWER POINTS
SEE: EMISSION-BEAM-ANGLE BETWEEN-HALF-POWER-POI NTS

HARN ESS
SEE : O PTI CAL HARNESS

HAR NESS ASSE MBLY
SEE: OPTICAL HARNESS ASSEMBLY .

H A R N ESS RUN
SEE: CABLE RUN .

HE~ D
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SEE : LASER HEAD.

HEAVY SEEDING
IN AN OP’ ICAL MEDIUM . SUCH AS GLASS.  PERTAININ G TO A CON DITION IN

WHIC H TH E FINE A;- . D COARSE SEEDS ARE VERY NUMI )US. SUCH AS 25 OR MORE TO THE
SC~JAPE INCH .

H ET E P O E P I T A X IA L  O P T I C A L  WAVEGUI D E
AN O P T I C A L - ~.A VE LENG TH ELEC TROMAGNETIC WAVE GUIDE CONS IST ING OF AN

C P T !C L L  O U A L I T Y  C Y S T A L  SUBSTRATE UPON WH ICH ARE DEPOSITED CNE OR MORE
L~.YE ~~S OF SU es TA - ,cEs W I T H  D iFFERENT INDICES OF REFRACTION . SL.CH AS CUB IC
H E T C .O E P IT . IX I A L  FILMS OF ZINC SULPH IDE ( ZNS ) ON GA LIUM ARS ENIDE ( G A A S )
S U E S T R A T E .  AND Z N C  SELEN ICE ZNSE )  ON GALIUM ARSENIDE ( G A A S ) .  W I T H
C L O S E L Y  MA CHED LA T T I C E  STRU CTURES AND INDICES OF REFRACTION LESS THAN THAT
OF T hE S U6ST ~~A T E :  SO THAT THE FILMS THEMSELVES DO NOT ACT AS ORDINARY
W A V E C U I D E S  ~~J T H  T O T A L  INTERNAL REFLECTION . BUT OPTICAL PROPAGATION OF LEAKY
MCD ES DOES CCCU R . W I T H  A T T E N U A T I O N  LOSSES INVERSELY PROPORT IONAL TO THE
SCuA~~E OF THE WAVE LENGTH .

H E T E P UN C T I ON
N A LASER DiODE . A BOU!.DARY SURFACE AT WHICH A SUDDEN TRANSITION OCCURS

I N  Mi~1ERIAL  COM PO SiTION ACROSS THE BOUNDARY , SUCH AS A CHANGE IN THE REFRAC-
T I V E  iNDEX AS W E L L  AS A CHANGE FROM A P O S I T I V E LY - D O P E D  ( P 1  REGION TO A
N E G A T I V E L Y - C O P E D  i N g  REGION . I .E .  A P-N d UNCTIGN . IN A SEMICONDUCTOR . OR A
P . )S I I I V EL Y  DOPED ~EGION i~ITH A RAPID CHANCE IN DOPING LEVEL . I .E .  A HIGH
CONC ENT~~A T I C N  GP .AC I ENT  OF DOPANT . VERSUS D ISTA NCE.  AND USUALLY AT WHICH A
CHANGE IN G EO~ ET R: C CROSS-SECTION OCCURS AND ACROSS WHICH A VOLTAGE OR
VOLTLGE BARRI ER F, ;Ay E X I S T .  NOTE: HETEPOJ UNCTIONS PROVIDE A CONTROLLED
DEGREE AND D I R E C T I O N  OF RADIAT ION CONFINEMENT . THERE USUALLY BEING AN EQUAL
RE I - R LCT IV E  INDEX STEP AT EACH HETERO~JU NCTION . SEE: DOUBLE HET EROJUNCTION ;
SINGLE HETEPO~ UNCTION .

HETER O~’UNCTION D!CDE
SEE: DOUBLE HETERO~JUNCT ION DIODE; FIVE-LAYER FOUR-HETEROJUNCTION

DIODE : FOU R— H ETERO ,J U NCT ION DIODE: MONORAIL DOUBLE-HETEROJ UNCTION DIODE .

HIGH- L C S S  FI~~Ei~
AN O P T I C A L  F~~ .ER HAVING .~ HIGH ENERGY LOSS, DUE TO ALL CAUSES . PER UNIT

LENGTH OF FIB ER , USUA LLY MEASURED IN D3/~~M AT A SPECIFIED WAVELENGTH. NOTE:
-~1IGH- LOSS IS USJA LLY  CONSIDERED TO BE ABOVE 100 DB/HM ATTENUATION IN
AM PLIT UD E OF A PROPA GATING W A V E ,  CAUSED PRIMARI LY  BY SCATTERING DUE TO
METAL IONS AND 8f ABSORPTiON DUE TO WATER IN THE OH RADICAL FORM .

H I G H L Y - R E F L E C T I V E  COATING
A BROAD C L A S S  OF SINGLE OR M U L T I L A Y E R  COATINGS THAT ARE A P P L I E D  TO AN

CPTICAL SURFACE FOR THE ~LIRPOSE OF INCREASING ITS REFLECTANCE OVER A SPECI-
FIED RA~ CE OF W AV ELE N GTHS.  SINGLE FILMS OF ALUMINUM OR SILVER ARE COMMON:
BUT ~i U L T I L A Y E R S  OF AT LEA ST TWO D IELECTRICS ARE UTILIZED WHEN LOW A BSORPT ION
IS I’,P E R A T I V E .  OTHER PARAMETERS . SUCH AS ANGLE OF INCIDENCE . AND INTENSITY
OF R ID IA T I C N  ARE ALSO SIGNIFICANT .
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H0~.iOUUNCT ION
iN A LASER DIODE , A SINGLE JUNCTION . I .E. A SINGLE REGION OF SHIFT IN

DOPING FROM POSITIVE TO NEGATIVE MAJORITY CARRIER REGIONS . OR VICE VERSA . AND
A CHANGE IN REFRACTIVE INDEX. AT ONE BOUNDARY . HENCE ONE ENERGY LEVEL SHIFT .
ONE BA RRIER . AND ONE REFRACTIVE INDEX SHIFT.

HOUR
SEE: LUMEN-HOUR.

HOUS ING
SEE: LASER PROTECTIVE HOUSING .

I

a

ICELAND SPAR
A TRANSPARENT VARIETY OF THE NATURAL UNIAXIAL CRYSTAL CALCITE THAT

DIS PLAYS VERY STRONG DOUBLE REFRACTION . CHEMIC ALLY BEING CALCIUM CARBONATE
CRYSTALLIZED IN THE HEXAGONAL RHOMBOHEDRAL CRYSTALLOGRAPHIC SYSTEM . SYNONYM:
CALSPA R.

IDEAL E,LACKBODY
SEE : BLAC KBODY

I LLUMII’ANCE
LUMINOUS FLUX INCIDENT PER UNIT AREA OF A SURFACE. NOTE: ILLUMINANCE

IS EXPRESSED IN LUMENS PER SQUARE METER. SYNONYM: ILLUMINATION .

I LLUM INAT ION
SEE : ILLUMINANCE.

IMAGE
IN AN OPTICAL SYSTEM . A RE PRESENTA1 ION OF AN OBJECT PRODUCED BY MEANS

OF LIGHT RAYS. NOTE: AN IMAGE-FORMING OPTICAL ELEMENT FORMS AN IMAGE BY
COLLECTING A BUNDLE OF LiGHT RAYS DIVERGING FROM AN OBJECT POINT AND TRANS-
FORMING IT INTO A BUNDLE OF RAYS THAT CONVERGE TOWARD . OR DI V ERGE FROM .
ANOTHER POINT. IF THE RAYS CONVERGE TO A POINT A REAL IMAGE OF THE OBJECT
POINT iS FORMED : IF THE RAYS DIVERGE WITHOUT INTERSECTING EACH OTHER THEY
A PPEAR TO PROCEED FROM A VIRTUAL IMAGE . SEE: DOUBLE IMAGE ; ERECT IMAGE ;
GEOMETRIC IMAGE : GHOST IMAGE: REFLECTION IMAGE ; REVERTED IMAGE : VIRTUAL IMAGE.

IMAGE ASPECT
THE SPATIAL ORIENTATION OF AN IMAGE . SUCH AS NORMAL. CANTED. INVERTED ,
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REVERTED . OR ROT A TED .

IMAGE BRIGHTNESS
IN AN OPTICAL SYSTEM . THE A PPARE NT BR IGHTNESS Of AN IMAGE AS SEEN

THROUGH THE OPTICAL SYSTEM. NOTE: THIS BRIGHTNESS DEPENDS ON THE BRIGHTNESS
OF THE OBJECT . THE TRANSMISSION . MAGNIFICATION . DISTORTION . AND DIAMETER OF
THE EX iT  PUPIL OF TH E INSTRU MENT .

IMAGE DISSEC TOR
IN FIBER OPTIC SYSTEMS . A BUNDLE OF FIBERS . W ITH A TIG HTLY PACKED END ON

WHICH AN IMAGE MAY BE FOCUSSED. IN WHICH THE FIBERS MAY BE SEPARATED INTO
GROUPS. EAC H GROUP TRANSMITTING PART OF THE IMAGE, EACH PART REMAINING
COHERENT -

IMAGE INTE NSI F IER
A DEVICE. SUCH AS AN ELECTROOPTIC TUBE WITH A FIBER-OPTIC FACEPLATE.

CAPABLE OF INCREASING THE LUMINANCE OF A LOW-INTENSITY IMAGE OR SOURCE.

IMAGE INVERT ER -
IN FIBER OPTIC SYSTEMS , AN IMAGE ROTATOR THAT ROTATES THE IMAGE 180

DEGREES.

IMAGE JUMP
THE APPARENT DISPLACEMENT OF AN OBJECT DUE TO A PRISMATIC CONDITION

IN AN OPTIC A L SYSTEM.

IMAGE PLA NE
THE PLA NE IN WH ICH AN IMAGE LiES OR IS FORMED , PERPENDICULAR TO THE AXIS

OF A LENS . A REAL IMAGE FORMED BY A CONVERGING LENS WOULD BE VISIBLE UPON A
SCREEN PLACED IN THIS PLANE.

IMAGE QUALITY
THOSE PROPERTIES OF A LENS OR OPTICAL SYSTEM THAT AFFE CT THE OPTICAL

PERFORMANCE . SUCH AS RESOLVING POWER: ABERRATIONS . IMAGE DEFECTS. AND CONTRAST
RENDITION . NOTE: ABERRATIONS CONTRIBUTE TO POOR IMAGE QUAL ITY .  ERRORS OF
CONSTRUCTION AND DEFECTS IN MATERIALS ADVERSELY AFFECT IMAGE QUALITY.
CHARACTERISTIC EFFECTS OF ABERRATIONS ON IMAGE QUALITY MANE IT POSSIBLE TO
DISTI NGUISH BETWEEN THEIR EFFECTS AND THOSE OF ACCIDENTAL ERRORS OF WORKMAN-
SHIP , SUCH AS NONSPHER ICAL SURFACES . POOR POLIS H . SCRATCHES, PITS . DE-
CENTERiNG . DEFEC TS IN CEMENT ING. AN~ SC A TTERED LIGHT , ALL OF WHICH CONTRIBUTE
TO DETERIORATION OF THE IMAGE . DEFECTS IN GLASS SUCH AS BUBBLES. STONES,
STRIAE. CR YSTALLINE BOD I ES. CLOUDINESS . STRAIN , SEEDS . CHICKEN-WIRE. AND
OPAQUE MINERALS PLAY A PART IN POOR IMAGE QUALITY.

IMAGE ROTATOR
IN A FIBER OPTIC SYSTEM . A COHERENT BUNDLE OF FIBERS . THE OUTPUT END OF

WHICH CAN BE ROTATED WITH RESPECT TO THE INPUT END. THUS TWISTING THE BUNDLE
ALONG ITS LENGTH AND ROTATING THE OUTPUT IMAGE.

~ 
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IMPU R ITY ABSCRPTIO~1
IN LIG H TWAV E TRANSMISSION MEDIA, SUCH AS OPTICAL FIBERS AND INTEGRATED

OPT ICA L CIR CUITS MA DE OF GLASS . S I L I C A . PL ASTIC . AND OTHER M~ TERIALS . THE
ADSORPTION OF LIGHT ENERGY FROM A TRAVELLING OR STANDING WAVE BY FOREIGN

• ELEMENTS IN THE MEDIUM . SUCH AS IRON. COPPE’R , VANA DIUM . CHROP.IUM. HYDROXIDE .
i-ND CHLORIDE IONS. NOTE: IF 1HE FE. CU. V . AND CR CONCENTRA TIONS CAN BE
HELD BELOW 8. 9. 18. AND 28 P~ RTS PER BL.LION RES PECTIVELY . LESS THAN 20
c-D/NI LOMETER LOSSES CAN BE OBTAINED AT BAND CE~.TEP . POWER ABSORPTION OCCURS
PREDOMINANTLY FROM FOREIGN SUBSTANCES, SUCH AS TRANSITION METAL IONS LIKE
IRO N . COBALT . AND CHROMIL’M. SLAB DIELEC TRIC WAVEGUI DES ARE INCLUDED.

IMPUR ITY LEVEL
AN ELECTRON ENERGY LEVEL OF A MA TERIAL OUTSIDE THE NORMAL ENERGY

LEVELS OF THE MATERIAL. CAUSED BY THE P~RESENCE OF IMPURITY ATOMS IN THE
MA T ERIAL. NOTE : SUCH LEVELS ARE CAPABLE OF A1A~ ING AN INSULATOR SEMI-
CONDUCTING . THE IMPURITY ATOM MAY BE A DONOR OR AN ACCEPTOR ; jF A DONOR .
THE IMPURITY INDUCES ELECTRO NIC CONDUCTION THROUGH THE TRANSFER OF AN
ELEC IRON TO TrIE CCNDUCTION BAND . IF AN ACCEPTOR. THE IMPURITY CAN INDUCE
HOLE CONDUCT ION T HROUGH THE A CCEPT AN CE OF AN ELECTRO N FROM THE V A LENCE
BAND.

INCANDESCENCE
THE EMISSION OF LIGHT BY THERMAL EXCITATION THAT BRINGS ABOUT ENERGY

LEVEL TRANSITIONS THAT PRODUCE QUANTITIES OF PHOTONS SUFFICIENT TO RENDER
THE SOURCE OF RADIATION VISIBLE.

INCIDE NCE
THE ACT OF FALLING UPON OR AFFECTING . AS A RAY OF LIGHT UPON A SURFACE.

NOTE: THE RAY IS IN THE DIRECTION OF PROPAGATION AND PERPENDICULAR TO THE
WAVEFRONT , WHICH CONTAINS THE ELECTRIC A ND MAGNETIC VECTORS OF A TRANSVERSE
ELECTROMAGNETIC WAVE. SEE: GRAZING INCIDENCE: NORMAL INCIDENCE.

INCIDENCE ANGLE
IN OPTICS . THE ANGLE BETWEEN THE NORMAL TO A REFLECTING OR REFRACTING

SURFA CE AND THE INCIDENT R A Y .

INCIDENT RAY
A RAY OF LIGHT THAT FALLS  UPON . OR STRIKES. THE SURFACE OF ANY OBJECT

SUCH AS A LENS . MIRROR , PRIS M . THIS PRINTED PAGE. THE THINGS WE SEE .
OR THE HUMAN EYE. NOTE: IT IS SAID TO BE INCIDENT TO THE SURFACE .

INCLUSION
A TER M USED TO DENOTE THE PRESENCE, WITHIN A MEDIUM . SUCH AS GLASS.

OF EXTRANEOUS OR FOREIGN MATERIAL  SUCH AS BUBBLES . SEEDS . AND S T R I A E .

INDEX
SEE: ABSOLUTE REFR ACTIVE INDEX.

INDEX FIBER
SEE: GRADED-INDEX FIBER ; STEP-INDEX FIBER .
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INDEX-MATCHING MATERIALS
LIGHT-CONDUCTING MATERIALS USED IN INTIMATE CONTACT TO REDUCE OPTICAL

POWER LOSSES BY USING MATERIALS WITH REFRACTIVE iNDICES AT INTERFACES THAT
WIL L REDUCE REFLECTION . INCRE ASE TRANSMISSION , AVOID SCATTERING AND REDUCE
D SPERSION~

INDEX-OF-REFRACTION
SEE: REFRACTIVE INDEX .

INDEX PRCFILE
SEE : GRADED-INDEX PROFILE; PARABOLIC-INDEX PROFILE ; STEP-INDEX

PROFILE ; UN I FORM INDEX PROFILE.

INDIVIDUAL NORMA L MA GNI F ICATIO N
THE APP ARENT MAGNIFiCATION PRODUCED BY A MAGNIFIER , SUCH AS A LENS OR A

- 
• MIRROR. WHEN A PERSON HAS MYOPIA OR HYPEROPIA (HYPERMETROPIA ). NOTE: THE

INDIVZDJAL NORMAL MAGNIFICATION MAY BE DIFFERENT FROM THE ABSOLUTE MAGNIFIC-
ATION .

INDUCED OPTICAL CONDUCTOR LOSS
SEE: CONNECTOR-INDUCED OPTICAL CONDUCTOR LOSS.

INFRA RED
SEE: FA R INFRARED; MIDDLE INFRARED: NEAR INFRARED,

INFRARED BAND
THE BAND OF ELECTROMAGNETIC WAVELENGTHS BETWEEN THE EXTREME OF THE

VISIBLE PART OF THE SPECTRUM . ABOUT 0.75 MICRONS AND THE SHORTEST MICRO-
WAVES. ABOUT 1000 MICRONS. NOTE: THE IR REGION IS SOMETIMES SUBDIVIDED INTO
NEAR INFRARED . 0.75-3 MICRONS ; MIDDLE INFRARED. 33O MICRONS; AND FOR
INFRARED . 30 - 1 000 MICRONS .

INJECTION - LASER
SEE: SEMICONDUCTOR LASER.

INJECTION LA SER DIODE
A DIODE OPER ATING AS A LASER PRODUC ING A MONOCHROMATIC LIGHT

MODUL ATED BY INJECTION OF CARRIERS ACROSS A P-N JUNCTION OF A SEMICONDUCTOR
WIT H NARROWER SPATIAL AND WAVELENGTH EMISSION CHARACTERISTICS FOR LONGER-
RANGE HIGHER-DATA-RATE SYSTEMS THAN THE LEDS THAT ARE MORE APPLICABL E TO
LARGER DIAMETER AND LARGER NUMERICAL APERTURE FIBERS FOR LOWER INFORMATION
BANDW IDT HS.

INSERTION LOSS
IN LIG HTWAVE TRANSMISSION SYSTEMS . THE POWER LOST AT THE ENTRANCE TO A

WAVECUIDE , SUCH AS AN OPTICAL FIBER OR AN INTEGRATED OPTICAL CIRCUIT . DUE TO
ANY A ND ALL CAUSES SUCH AS FRESNEL REFLECTION . PACKI NG FRACTION . LIMITED
NUMERICAL APERTURE , AXIAL  MIS A LIGNMENT . LATERAL DISPLACEMENT , INITIAL
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SCAT TERING . OR R E F LECT IO N .
SEE : CONNECTOR INSERTIO N LOSS.

INSIDE VAPOR-PHASE OXIDATION PROCESS (IVPO )
A CVPO PROCESS , FOR PRODUCTION OF OPTICAL FIBERS. IN WHICH DOPANTS.

SUCH AS SILICON TETRACHLOR IDE , ARE BUR NED WITH DRY OXYGEN AND A FUEL GAS
10 FORM AN OXIDE (SOOT ) STREAM WHICH IS DEPOSITED ON THE INSIDE OF A
ROTATING GLASS TUBE . THEN SI NTE RED TO PRODUCE A DOPED LAYE R OF HIGHER
REFRACTIVE I NDEX GLASS ON THE INSIDE. THE TUBE THEN BEING DRAWN INTO A
SOLID FIBER. SEE ALSO: OUTSIDE VAPOR PHASE OXIDATION PROCESS; CHEMICAL
VA POR PHASE OXIDATION PROCESS ; MODIFIED INSIDE VAPOR-PHASE OXIDATION
PROCESS.

INTEGRATED OPTICAL CIRCUIT (IOC }
A CIRCUIT , OR GROUP OF INTERCONNECTED CIRCUITS . CONSISTING OF

MINIATURE SOLID STATE OPTICAL COMPONENTS. SUCH AS LIGHT-EMITTI NG DIODES.
OPTICAL FILTERS . PHOTO DETECTORS (AC TIV E A ND PASSIVE ) AND THIN FILM
OPTICAL WAVEGU IDES ON SEMICONDUCTOR OR DIELECTRIC SUBSTRATES. SYNONYM :
OPTICAL INTEGRATED CIRCUIT.

INTEGRATED-OPTICAL CIRCUIT FILTER-COUPLER-SWITCH-MODULATOR
TWO OR MORE OPTICAL WAVEGUIDES FABRICATED ON A MINUTE PIECE OF MATERIAL .

SUCH AS LITHIUM NIOBATE , WHOSE LIGHT-PROPAGATING CHARACTERISTICS AND ENERGY
INTERACTIO N CAN BE VARIED. SUCH AS BY APPLYING A VOLTAGE ACROSS A COMMON
SECTION OF THE WAVEGUIDES. SO AS TO PERFORM THE FOUR MAJOR FUNCTIONS FOUND
IN A RADIO RECEIVER . NAMELY FILTERING. COUPLING . SWITCHING , AND MODULATING.
NOTE: SPEC i AL ELECTRODES CONTROL THE PERFORM AN CE OF THE VA RIOUS FUNCTIONS .

INTEGRATED OPTICS
THE INTERCONNECTION OF MINIATURE OPTICAL COMPONENTS VIA OPTICAL WAVE-

GUIDES ON TRA NSPARENT DIELECTRIC SUBSTRATES, USING OPTICAL SOURCES.
MODUL ATORS. DETECTORS . FILTERS. COUPLERS . AND OTHER ELEMENTS INCORPORATED
INTO CIRCUITS ANALAGOUS TO INTEGRATED ELECTRONIC CIRCUITS FOR THE
EXECUTION OF VARIOUS COMMUNICATION . SWITCHING . AND LOGIC FUNCTIONS.

INTENSIFIER
SEE: IMAGE INTENSIFIER.

INTENSITY
SEE: PEAK RADIANT INTENSITY: LUMINOUS INTENSITY; RADIANT INTENSITY.
SEE: MEAN SPHERICAL INTENSITY.

INTE NSITY MODULATIO N
SEE : ANALOG-INTENSITY MODULATION .

INTER FERENCE
IN LIGHT WAVE TRANSM ISSION. THE SYSTEMATIC  REINFORCEMENT AND

ATTE NUATION OF TWO OR MORE LIGHT WAVES WHEN THEY ARE SUPERIMPOSED. NOTE:
INTERFERENCE IS AN ADDITIVE PROCESS. (THE TERM IS APPLIED A LSO TO TP.~CONVERSE PROCESS IN WHICH A GIVEN WAVE 1$ SPLIT INTO TWO OR MORE WAVES

SO 
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BY . FOR EXAM PLE.  REFLECT ION AND R E F R A C T I O N  AT B E A M - S P L I T T E R S . )  THE
SUPEkPOSITION MUST OCCUR ON A SYSTEMATIC BASIS BETWEEN TWO OR MORE WAVES
IN ORDER THAT THE ELECTRIC AND MAGNETIC FIELDS OF THE WAVES CAN BE
A DD iTIVE AND PRCOUCE NOT ICEAELE EFFECTS SUCH AS INTERFERENCE PATTERNS,
FOR EXAMPLE THE PLANES OF POLARIZATIONS SHOULD NEARLY OR ACTUALLY
CCI NC IDE OR THE WAVELENGTHS SHOULD NEARLY OR ACTUALLY BE THE SAME .
SEE ALSO : F A B R Y - P E R O T  INTERFEROMETER .

INTERFER OM ETE R
AN INSTRUMENT EMPLOYING THE INTERFERENCE OF LIGHT WAVES FOR PUR-

POSES OF MEASUREMENT . SUCH AS THE ACCURACY OF OPTICAL SURFACES BY MEANS
OF NEWTON’S RINGS . THE MEASUREMENT OF OPTICAL PATHS . AND LINEA R AND
ANGULAR DISPLACEMENTS.  SEE: FABRY-PEROT INTERFEROMETER; TWYMAN-GREEN
ZN TERFEROMETER.

- 
- I NT E R N A L  ABSORPT A NCE

THE RATIO OF LIGHT FLUX ABSORBED BETWEEN THE ENTRANCE AND
EMERGENT SUR FA CES OF A MEDIUM . TO THE FLUX THAT HAS PENETRATED THE
ENTRANCE SURFACE. NOTE: THE EFFECTS OF INTERREFLECTIONS BETWEEN THE
T~VO SURFACES ARE NOT INC LUDED. INTERNAL ABSORPTANCE 1$ NUMERICALLY
EQUAL TO UN I TY MINUS THE INTERNAL TRANSMITTANCE.

INTERNAL O P T I C A L  DENSIT Y
THE LOGARIT HM TQ THE BASE TEN OF THE RECIPROCAL OF THE INTERNAL

TRANSMITTANCE. SYNONYM : TRANSMISSION FACTOR .

INTER NAL PHOTOEFFECT
THE CHANGES IN CHARACTERISTICS OF A MATERIAL THAT OCCUR . SUCH AS

CONDUCTI V IT Y . EM ISSIVITY. OR ELECTRIC POTENTIAL DEVELOPED. WHEN INCIDENT
PHOTCNS ARE ABSO RBED BY T HE M A TERIAL AN D EXCI TE THE ELECTRONS IN THE
VARIOUS ENERGY BANDS , FOR EXAMPLE ELECTRONS MAY MOVE FROM A VALENCE BAND
TO A CONDUCTION BAND FOR BOTH INTRINSIC MATERIAL AND IMPURITIES: OR
TO OR FROM THE VALEN CE BANDS OF THE INTRINSIC MATERIAL AND IMPURITIES;
I.E. DOPANTS AND OTHER IMPURITIES; THUS BOTH INTRINSIC AND EXTRINSIC
PHOTOEFFECTS MAY BE INVOLVED IN THE INTERNAL PHOTOEFFECT . SEE:
EXTRI NSIC INTERNAL PHÔTOEFFECT ; INTRINSIC INTERNAL PHOTOEFFECT .

INTERNAL PHOTOEFFECI DETECTOR
A PHOTODETECTOR IN WHICH iNCIDENT PHOTONS RAISE ELECTRONS FROM A

LOW ER TO A HIGHER ENERGY STA TE , RESULTI NG IN AN ALTERED STATE OF THE
ELECT RONS . HOLES. OR ELECTRON-HOLE PAIRS GENERATED BY THE TRANSITION .
WHICH IS THEN DETECTED. NOTE : MOST, SEMICONDUCTORS MAKE USE OF THE
INTERNAL PHOTOEFFECT FOR SIGNAL DETECTION AT THE END OF AN OPTICAL FIBER.
SEE ALSO : EXTER NA L PHOT OEFFECT DETECTOR

INTER NAL REFLECTIO N
SEE : TOTAL INT ERNAL REFLECTION .

INTERNA L REFLECTIO N ANGLE
SEE: CRITICAL ANGLE.

Si
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INTERNAL TRA NSMITTANC E
THE RA T IC OF THE FLUX TRANSMITTED TO THE SECOND SURFACE OF A MEDIUM

TO THE CC-RRFSPONCING FLUX THAT HAS JUST PASSED THROUGH THE FIRST SURFACE.
I.E. THE TRAN~M 1TTA N CE FROM THE FIRST SURFACE TO THE SECOND SURFACE. NOTE:
INTERNAL TRANSMiTTANCE DOES NOT INCLUDE THE EFFECTS DUE TO INTERREFLECTION

•1 BE1~.EEN THE TWO SURFACES.

INTRINS iC  A B S O R P T I O N
IN L I G HT W A V E  T RAN SM SSIC H MEDIA.  SUCH AS OPTICAL FIBERS AND INTEGRATED

OPTICAL CIRCUITS ‘.‘ADE OF GLASS. SILICA . PLASTIC . AND OTHER MATERIALS , THE
ABSORPTION OF LIGHT ENERGY FROM A TRAVELLING OR STANDING WAVE BY THE MEDIUM
I 1 S E L F . CAUS ING A T T E N U A T I O N  AS A FUNCTION OF DISTANCE. MATERIAL PROPERTIES .
MODE . FREQUENCY . AND OTHER FACTORS.  NOTE: INTRINSIC ABSORPTION IS PRIMARILY
DUE TO CHARGE TRANSFER BANDS IN THE ULTRAVIOLET REGION AND VIBRATION OR
WULTIPHONON BANDS IN THE NEAR INFRARED. PARTICULARLY IF THEY EXTEND INTO THE
REGION OF WAVELENG THS USED IN FIBER COMMUNICATIONS . NAMELY 700-1100
NANOMETERS.

INTRiNSIC INTER NAL PHOTOE FFECT
AN INTERNAL PHOTOEFFECT I NVOLVING THE BASIC MATERIAL RATHER THAN

ANY DOPANTS OR OT HER IMPURITIES. SEE ALSO : EX TRINSIC INTER NA L
PHO TOE F FEC T

INTRZ NSIC-NECA TIVE PHOTODIODE COUPLER
SEE: POSITI VE-INTRINSIC-NEGATIVE PHOTODIODE COUPLER.

I NV ER S I ON
SEE : POPULATION INVERSION.

INV ERT ER
SEE: I MAGE INVERTER .

ICC
SEE: INTEGRATED OPTICAL CIRCUIT.

ION-EXCHANGE PROCESS
SEE : DOUBLE-CRUCIBLE PROCESS (DC).

ION L A SER
A GA S L ASE R INVOL V ING I0~,IIZATION OF CERTAIN GASES. SUCH AS ARGON ,

KYPTCN, AND XENON .

IRRADIANCE
THE POWER PER UNIT AREA Or INCIDENT LIGHT UPON A SURFACE. NOTE:

THE RADIANT FLUX INCIDENT UPON A UNIT AREA OF SURFACE. IT CAN BE
MEASURED AS WATTS PER SQUARE METER. AS FOR ANY FORM OF ELECTROMAGNETIC
WAVES. OR AS LUMENS PER SQUARE METER WHEN VISIBLE LIGHT IS INCIDENT UPON
A SURF ACE. THE OLD UNIT WAS FOOT-CANDLES . SYNONYM: RADIANT FLUX

82
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• DENSITY. SEE: SPECTRAL IRRADIANCE.

• IRRADIATIO N
THE PRODUCT OF IRRADIANCE AND TIME , THEREFORE RADIANT ENERGY

RECEIVED PER UNIT AREA.

ISOTROPIC MATERIAL
- - A SUBSTANCE THAT EXHIBITS THE SAME PROPERtY WHEN TESTED ALONG AN

AXIS IN AN Y DIRECTION , FOR EXAMPLE. A DIELECTRIC MATERIAL WITH THE SAME
PERMITTIVITY OR A GLASS WITH THE SAME INDEX OF REFRACTION IN ALL
DIRECTIONS.

IVPO
SEE: INSIDE VAPOR-PHASE OXIDATION PROCESS.

i.1

JACKET
SEE: BUNDLE JACKET; CABLE JACKET : OPTICAL FIBER JACKET .

JUMP
SEE: IMAGE JUMP .

IJUNCT ION
SEE: DOUBLE HET (RO~JUNCTION ; HETEROJUNCTION ; SINGLE HETEROJUNCTION .
OPTICAL FIBER JUNCTION .

JUNCTION DIODE
SEE; DOUBLE HETERO.JUNCTION DIODE : FIVE-LAYER FOUR HETEROJUNCTION

DIODE ; FOUR-HETERO~JUNCTION DIODE ; MONORAIL DOUBLE-HETEROJUNCTION DIODE.

K
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SEE: BOLTZ~ ANN ’S CONSTANT .

KERR CELL
A SUBSTANCE. USUALLY A L!QUID . WHOSE REFRACTIVE INDEX CHANGE IS PRO-

PORTIONAL TO THE SQUARE OF THE APPLIED ELECTRIC FIELD. THE SUBSTANCE BEING
CONFIGURED SO A S TO BE PART OF ANOT HER SYSTEM , -SUCH AS AN OPTICAL PATH . THE
CELL THUS PROVIDING A MEANS OF MODULATING THE LIGHT IN THE OPTICAL PATH.

KNIFE-EDGE TEST
SEE: FOUCAULT KNIFE-EDGE TEST .

• L

LAMBE RT
A UNIT OF LUMINANCE. EQUAL TO 10 (4 POWER)/PI CANDLES PER SQUARE METER.

NOTE: THE SI UNIT OF LUMINANCE IS THE LUMEN PER SQUARE METER . WHEREIN 4 TIMES
P1 LUMENS OF LIGH T FLUX EMANATE FROM ONE CANDELA.

LAMBERT IA N
PERTAI NING TO A RADIANCE DISTRIBUTION THAT IS UN IFORM IN ALL DIRECTIONS.

SEE : UNIFORM LAMBERTIAN.

L.AMBERT IAN SOURCE 
-

AN EMITTER THAT RADIATES ELECTROMAGNETIC WAVES ACCORDING TO THE COSINE
EMISSION LAW.

— LAMBERT ’S EMISSION LAW
SEE: COSI NE EMISSION LAW.

LAMBERT ’S LAW
IN THE TR AN SM ISSION OF ELECTROM AGNET IC RADIATIO N THROUGH A SCATT ER iNG

OR ABSORPTIVE MEDIUM . THE INTER NA L TRANS M ITTANCE OF A GIVE N THICKNESS D(2 ) IS
RELATED TO THE KNOWN TRANSMITTANCE. 1(1), OF A KNOWN THICKNESS . 0(1), BY THE
REL ATIONSHIP: T (2j E T ( 1 )  RAISED TO THE D(2)/D(1) POWER . SEE ALSO: BEER’S
LAW:  BOUGER’S LAW .

LA RGE OPTICAL-C AVITY DIODE (LOC )
A LASER DIODE IN WHICH THE P-N JUNCTION IS PLACED BETWEEN TWO HETERO-

,JUNCTIOHS. THUS PROVIDING FOR A W IDE OPTICAL CAVITY FOR LASING ACTION . THE
WIDER CAVITY HAVING A HIGHER REFRACTIVE INDEX THAN THE MAT ERIAL ON EITHER
SIDE OF THE CAVITY RESULTING IN AN OUTPUT BEAM THAT IS WIDER WITH INCREASED
POWER. -
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LA SER
SEE : GAS LASER: GLASS LASER; LIQUID LASER; MIXED-GAS LASER: MOLECULAR

LA SER:  MULT IL INE  LASER: Q- SW ITCHED R E P E T I T I V E L Y - P U L S E D  LASER;  MULTIMODE LASER;
SEMICONDUCTOR LASER; SOLID-STATE LASER ; TRANSVERSE-EXCITED ATMOSPHERE LASER;
TUNAB LE LASE R.  —

LASER BASIC MODE
THE PRiMARY OR LOWEST ORDER FUNDAMENTAL TRANSVERSE PROPAGATION MODE FOR

THE E M I T T E D  LIGHT WAVE OF A LA SER . THE EMITTED ENERGY NORMALLY HAVING GAUSSIAN
( B E L L - S H A P E D )  DISTRIBUT iON IN SPACE AND ALL THE ENERGY IS IN A SINGLE BEAM ,
WITH NO SIDE LOBES.

LASER DIODE (LD )
A ~JUNC1ION DIODE . CONSISTING OF POSIT IVE  AND NEGATIVE CA RRI ER REGIONS

WITH A P-N TRANSITION REGION (JUNCTION). THAT EMITS ELECTROMAGNETIC RADIATION
(OUAN TA OF ENERGY ) AT OPTI CAL  FREQUENCIES WHEN INJECTED ELECTR ONS UNDER
FORWARD BIAS RECOVBINE WITH HOLES IN THE VICINITY OF THE JUNCTION . NOTE: IN
C E R T A I N  M A T E R I A L S .  SUCH AS GALLIUM ARSENIDE . THERE IS A HIGH PROBABIL ITY OF
RADI~~T 1VE RECOMSINA TION PRODUCING EMiTTED LIGHT , RATHER THAN HEAT . AT A
FREQUENCY SUITABLE FOR OPT ICAL  WAVEGU I DES.  SOME LIGHT IS REFLECTED BY THE
POLISHED ENDS AND IS TRAPPED TO STIMULATE MORE EMISSION . WHICH FURTHER
EXCITES, OVERCOMING LOSSES . TO PRODUCE LASER ACTION . SEE: INJECTION LASER
DIODE -

LASE R DIODE CO UPLE R
A COUPLING DEVICE THAT ENABLES THE COUPLING OF LIGHT ENERGY FROM A

LASER DiODE (ID ) SOURCE TO AN OPTICAL FIBER OR CABLE AT THE TRANSMITTING
cHD OF AN OPTICAL FIBER DATA LINK . NOTE: THE COUPLER MAY BE AN OPTICAL
FIBER P I G T A I L  EPOXIED TO THE LD. SYNONYM : LO COUPLER.

LASER FIBER O P T I C  TRANSMISSION SYSTEM
A SYSTEM CONSISTING OF ONE OR MORE LASER TRANSMITTERS AND ASSOCIATED

FIBER OPTIC CABLES.  NOTE:  DURING NORMAL OPERATION . THE LASER RADIATION IS
LIM ITED TO THE C A B L E .  THUS . LASER SYSTE MS THAT EMPLOY FIBER OPTIC
TRAN S MISSON SHALL HAVE CABLE SERVICE CONNECTION THAT REQUIRES A TOOL TO
DISCONNECT IF SUCH CABLE CONNECTIONS FORM PART OF THE PROTECTIVE HOUSING.
CONSIDERA TION SHOULD ALSO BE GIVEN TO INCORPOPATING MECHANICAL BEAM
ATTE N UATORS AT CONNECTORS. SAFETY ASPECTS PE...ULIAR TO FIBER OPTICS ARE AN
IMPORTANT CONSIDERATION .

LASER HEAD
A MODULE CONTAINING THE ACTIVE LASER MEDIUM . RESONANT CAVITY, AND OTHER

COMPONENTS WITHIN ONE ENCLOSURE. NOT NECESSARILY INCLUDING A POWER SUPPLY.

LASE R L INEWI O TH
IN THE OPERATION OF A LASER . THE FREQUENCY RANGE OVER WHICH MOST OF THE

LASER BEAM’S ENERGY IS DISTRIBUTED.

LA SER MEDIUM
SEE: ACTIVE LASER MEDIUM.
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LASER PROTECTIVE HCUSING
A PROTECTIVE HOUSING FOR A LASER TO PREVENT HUMAN EXPOSURE TO LASER

RADIATION IN EXCE~IS OF AN ALLOWABLE ESTABLISHED. OR STATUTORY EMISSION LIMIT
FOR THE APPROPRIATE CLASS . NOTE: PARTS OF THE HOUSING THAT CAN BE REMOVED
OR DISPLAYED AND NOT INTERLOCKED MAY BE SECURED IN SUCH A WAY THAT REMOVAL OR
DISPLACEMENT OF THE PARTS REQUIRES THE USE OF SPECIAL TOOLS.

LASER PULSE LENGTH
THE TIME DURATION OF THE BURST OF ELECTROMAGNETIC ENERGY EMITTED BY

A PULSED LASER. NOTE: IT IS USUALLY MEASURED AT THE HALF-POWER
POINTS. I.E.. ON A PLOT OF PULSE POWER DEVELOPED
VERSUS TIM E . THE TIME INTERVAL BETWEEN THE POINTS THAT ARE AT 0,5 OF THE PEAK
OF THE POWER CURVE. SYNONYM: LASER PULSE WIDTH.

LASER PULSE WIDTH
SEE : LASER PULSE LENGTH.

LASE R SERVICE CONN EC T ION
AN ACCESS POINT iN A LASER-TO-FIBER-OPTIC TRANSMISSION SYSTEM THAT IS

DE S IGNED FOR SER V ICE AND THA T . FOR SAFETY , SHOULD REQUIRE A TOOL TO 015-
CONNECT .

LASING
THE PHENOMENON THAT OCCURS WHEN RESONANT FREQ UENCY-CONTROLLED ENERGY

IS COUPLED TO A SPECIALLY PREPARED MATERIAL. SUCH AS A UNIFORMLY-DOPED SEMI-
CONDUCTOR C R Y S T A L  THAT HAS FREE-MOVING OR HIGHLY MOBILE LOOSELY-COUPLED
ELECTRONS AND. AS A RESULT OF RESONANCE AND THE IMPARTING OF ENERGY BY
COLLISION OR CLOSE APPROACH . RAISES ELECTRONS TO HIGHLY EXCITED ENERGY
STATES. WHICH WHEN THEY WOVE TO LOWER ST A TES . CAUSES QUANTA OF HIGH-EMERGY
ELECT ROMAGNETIC RADIATION TO BE RELEASED AS COHERENT LIGHT WAVES. NOTE: THIS
ACTION TAKES PLACE IN A LA SER.

LASING MEDIUM
SEE : ACTIVE LASER MEDIUM .

LATE RAL DiSPL A CEMEN T LOSS
iN AN IN-LINE (BUTT) SPLICE OF AN OPTICAL FIBER, THE LOSS OF SIGNAL

POWER CAUSED BY A SIDE-WISE DISPLACEMENT OF THE OPTICAL AXES OF THE TWO FIBER
ENDS THAT A RE JOI NED.

LA TER A L MAGNIFICATIO N
THE RATIO OF THE LINEAR SIZE OF AN IMAGE TO THAT OF THE OBJECT , AS WHEN

AN ENLARGING LENS IS USED.

LAUNCH ANGLE
IN AN O P T I C A L  FIBER OR FIBER BUNDLE, THE ANGLE BETWEEN THE INPUT

RADI A T iON VECTOR , I.E., THE INPUT LIGHT CHIEF RAY , A ND THE AXI S OF THE FIBER
OR FIBER BUNDLE. NOTE: IF THE ENDS OF THE FIBERS ARE PERPENDICULAR TO THE
AXIS OF THE FIBERS, THE LAUNCH ANGLE IS EQUAL TO THE ANGLE OF INCIDENCE WHEN
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THE RAY IS EXTERNAL AND THE ANGLE OF REFRACTION WHEN INITIALLY INSIDE THE

- 

. FIBER.

LAW
SEE : BEER’S LAW ; BOUGER’S LAW; BREWSTER’S LAW ; COSINE-EMISSION LAW ;

LAMBERT’S LAW: PLANCK ’S LAW; REFLECTION LAW; RICHARDSON’S LAW ; SNELL’S LAW .

LD
SEE : LASER DIODE .

LD COUPLER
SEE: LASER DIODE COUPLER.

- - LEAKAGE LOSS
• SEE: LIGHT-LE AKAGE LOSS .

LEA LASER
— SEE: LONGITUDINALLY-EXCITED ATMOSPHERE LASER.

LEAST-TIME PRINCIPLE
SEE : FE RMA T PRINCI PLE.

LED
SEE: EDGE-EMITTING LED.
SEE : LIGHT-EMITTING DIODE.

LED COUPLER
SEE : LIGHT-EMITTING DIODE COUPLER .

LENGTH
SEE: BACK FOCAL LENGTH: EQUIVALENT FOCAL LENGTH ; FRONT FOCAL LENGTH.
SEE: FOCAL LENGTH: LASER PULSE LENGTH: OPTICAL PATH LENGTH : PULSE

LENGTH.

LENS
•AN OPTICAL COMPONENT MADE OF ONE OR MORE PIECES OF A MATERIAL TRANSPARENT

TO THY RADIATION PASSING THROUGH . HAVING CURVED SURFACES, THAT IS CAPABLE OF
FORMING AN IMAG~E. EI THER REAL OR VIRTUAL. OF THE OBJECT SOURCE OF THE
RADIATION . AT LEAST ONE OF THE CURVED SURFACES BEING CONVEX OR CONCAVE.
NORMALLY SPHERICAL BUT SUNETIMES ASPHER IC. SEE: COLLECTIVE LENS; COMPOUND
LENS: CONVERGING LENS ; DIVERGING LENS.

A TR ANSPARENT OPTICAL ELEMENT, USUALLY MADE FROM OPTICAL GLASS . HAVING
TWO OPPOSITE POLISHED MAJOR SURFACES OF WHICH AT LEAST ONE IS CONVEX OR
CONCAVE IN SHAPE AND USUALLY SPHERICAL , NOTE: THE POLISHED MAJOR SURFACES
A RE SHAPED SO THAT THEY SERVE TO CHANGE THE AMOUNT OF CONVERGENCE OR
DIV E~ GF.NCE OF THE TRANSMITTED RAYS. SEE: ACHROMATIC LENS; APLANAT IC LENS :
BITOPIC LENS; CARTESIAN .EP4S; CONCENTRIC LENS; CONDENSING : CORRECTED LENS:
CYLI NDRICAL LENS; D1VERGI~P4T MENISCUS LENS; FIELD LENDS : FINISHED LENS ; PLANO 

- - - - .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r 
- -

~~ 

- 

~ r ~T~~~~--- --r~~ =~- 
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~

- - LENS: PLANOCONCA V E LENS: PLA NOCONVEX LENS ; TAPERED LENS ; TELEPHOTO LENS ; THIC K
LENS; THIN LENS ; ZOOM LENS .

LENS COUPLING
IN OPTiCAL WAVEGUIDES . SUCH AS OPTICAL FIBERS AND INTEGRATED OPTICAL

CIRCUITS. THE TRANSFER OF ELECTROMAGNETIC ENERGY FROM SOURCE TO GUIDE . OR
-‘ FROM GUIDE TO GUIDE . BY MEANS OF A LENS PLACED BETWEEN THE SOURCE AND SINK .

NOTE: COUPLING LOSS CAN BE REDUCED TO PACKING FRACTION LOSS, AXIAL MISALIGN-
MENT LOSS AND AXIAL DISPLACEMENT LOSS WHEN A LENS IS USED. SEE ALSO : DIRECT
CCUPL ING .

LENS MEASURE
A MECHANICAL DEVICE FOR MEASURING SURFACE CURVATURE IN TERMS OF DIOPTRIC

POWER.

LENS SPEED
THA T PROPERT Y OF A LENS THA T AFFECTS THE ILLUMI NANCE OF THE IMAGE IT

PRODUCES. NOTE: LENS SPEED MAY BE SPECIFIED IN TERMS OF THE APERTURE RATIO.
NUMERICAL A PERT URE , T-STOP . OR F-NUMBER.

LENS SYSTEM
TWO OR MORE LENSES ARRANGED TO WORK IN CONJUNCTION WITH ONE ANOTHER.

LENS WATCH
A DIA L DEPTH GAGE GRADUATED IN DIOPTERS ,

LEVEL
SEE: ENERGY LEVEL; IMPURITY LEVEL.

LEVER
SEE : OPTICAL LEVER.

LIGHT
1 - ELECTROMAGNETIC WAVES OF RADIANT ENERGY OF WAVELENGTHS FROM ABOUT

0.3 MICRONS 10 30 MICRONS; THUS INCLUDiNG TI~. VISIBLE WAVELENGTHS FROM 0.38
MICRO NS TO 0.78 MICRONS AND THOSE WAVELENGTHS . SUCH AS ULTRAVIOLET AND
INFRARED . THAT CAN BE HANDLED BY THE OPTICAL TECHNIQUES USED FOR THE VISIBLE
REGIO N . RA DI AN T ELECTRO MA GNETIC ENERGY W ITHIN THE LIMITS OF HUMAN V ISIBILIT Y
AND THEREFORE WITH WAVELENGTHS TO WHICH THE HUMAN RETINA IS RESPONSIVE.
APPROXI MATELY 0.38 MiCRONS TO 0.78 MICRONS. SEE: COHERENT LIGHT: COLLIMATED
LIGHT: MONOCHROMATIC LIGHT : POLARIZED LIGHT ; SPACE-COHERENT LIGHT: TIME-
COHERE NT LIGHT ; ULTRAVIOLET LIGHT ; VELOCITY OF LIGHT : WHITE LIGHT . SEE ALSO :
LIGHT WAVE COMMUNICATIONS: WAVELENGTH.

LIGHT A BSORPTIO N
THE CONV ERSIO N OF LIGHT INTO OT HER FORMS OF ENERGY UPON TR AV ERSI NG A

MEDIUM, THUS WEAKENING THE TRANSMITTED LIGHT BEAM. ENERGY REFLECTANCE N,
TRANSMITTA NCE T, ABSORPTION A . AND SCATTERING S. OBEY THE LAW OF THE
CONSERVATION OF ENERGY . R+T+A+S • 1.
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LIGHT AD APTATI ON
THE AB i L IT Y OF THE HUMAN EYE TO ADJUST ITSELF TO A CHANGE IN THE

INTENSITY OF LIGHT.

LIGHT ANALYZER
FOR iNCIDENT LIGHT , A POLARIZING ELEMENT THAT CAN BE ROTATED ABOUT ITS

AXIS TO CONTROL THE AMOUNT OF TRANSMiSSION OF INCIDENT PLANE POLARIZED LIGHT ,
OR TO DETERMINE THE PLANE OF POLARIZATION OF THE iNCIDENT LIGHT .

LIGHT ANTENNA
A SYSTEM OF REFLECTING AND REFRACTING OPTICAL COMPONENTS ARRANGED TO

GU IDE OR DIRECT A BE AM OF LIGHT ,

LIGHT CONDUIT
SEE : NON-COHERENT BUNDLE.

LIGH1 - EM ITTING DIODE (LED)
- A DIODE THAT OPERATES SIMILAR TO A LASER DIODE . WITH THE SAME OUTPUT

POWER LEVEL. THE SAME OUTPUT LIMITING MODULAT ION RATE. AND THE SAME
OP~~RA T I0NAL  CURRENT D ENS i T I E S .  I. E. . THOUSANDS OF AMPE RES PER SQUARE
CE~~1I METER WHICH CAUSES CATASTROPHIC AND GRACEFUL DEGRADATION . BUT WITI-.
GR EA TER SIMPLICIT Y . TOLE RANCE . AND RUGGEDNESS; AND ABOUT TEN TIMES THE
SPECT RAL WIDTH OF ITS RADI A TION .

LI GHT-EMITTING DIODE COUPLER
A COUPLING DEVICE THAT ENABLES THE COUPLING OF LIGHT ENERGY FROM A

LIGHT-EMITTI NG DIODE (LED) SOURCE TO AN OPTICAL FIBER OR CABLE AT THE
TRANSMITTING END OF AN OPTICAL FIBER DATA LINK . NOTE: THE COUPLER MAY BE
AN OPTICAL FIBER PIGTAIL EPOX IED TO THE LED. SYNONYM : LED COUPLER.

LIGHT GUIDE -

AN ASSCMBLY OF OPTICAL FiBERS AND OTHER OPTICAL ELEMENTS MOUNTED AND
FINISHED IN A COMPONENT THAT IS USED TO TRANSMIT LIGHT .

SEE : ULTRAVIOLET LIGHT GUIDE .

LIGHT-LEAKAGE LOSS
LIGHT ENERCY LOSS IN A LIGHT TRANSMISSION SYSTEM . SUCH AS IN A LIGHT

CONDUIT. OPTICAL CIBER CABLE. CONNECTOR , OR OPTICAL INTEGRATED CIRCUIT. DUE
TO ANY MEANS OF ESCAPE. SUCH AS IMPERFECTiONS AT CORE-CLADDING BOUNDARIES .
BREA KS IN JACKETS. AND LESS-THAN-CRITICAL-RADIUS BENDING .

LIGHT PENCIL
IN OPTICS . A NARROW BUNDLE OF LIGHT RAYS. DIVERGING FROM A POINT SOURCE

OR CO NV ERGING TO WARD AN IMAGE POINT .

LIGHT OUANT IT Y
THE PRODUCT OF LUM iNOUS FLUX AND TIME .
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LIGHT RAY
A LINE. PERPENDICULAR TO THE WAVE FRONT OF LIGN~T WAVES. INDICATING

THEi R DIRECTION OF TRAVEL AND REPRESENTING THE LIGHT WAVE ITSELF.

LIGHIWAVE COMMUNICATIONS
THAT ASPECT OF COMMUNICATIONS AND TFLECOMrIUNICATIONS DEVOTED TO THE

DEVELOPMENT AND USE OF EQUIPMENT THAT USES ELECTROMAGNETIC WAVES IN OR NEAR
THE VISIB LE REGION OF THE SPECTRUM FOR COMMUNICATION PURPOSES. NOTE: LIGHT
WAVE COMMUN iCATION EQUIP’.~ENT INCLUDES SOURCES, MODULATORS . TRANS M ISSIO N MEDIA .
DETEC TORS. CONVE RT ERS . I NTEGRATED OPTIC CIRCUITS. AND RELATED DEViCES . USED
FOR GENERATING AND PROCESSING LIGHT WAVES. THE TERM OPTICAL COMMUNICATIONS
IS OR IENTED TOWARD THE NOTION OF OPTICAL EQU IPMENT WHEREAS THE TERM LIGHTWAVE
COMMUN ICA T IC NS IS ORIE NTED TO WARD THE SIGNAL BEI NG PROCESSED. SYNONYM:
OPTIC AL COMMUNICATIONS. SEE ALSO: LIGHT .

LIMIT
SEE : ACCO MMODATIO N LIMIT.

LIMITED OPER AT ION
SEE: DE TECTOR-NOISE-LIMITED OPERATION ; DISPERSION-LIMITED OPERATION ;

QUANTUM-LIMITED OPERAT ION; THERMAL-NOISE-LIMITED OPERATION .

LIMITI NG RESOLUTION ANGLE
THE A NGLE SUBTENDED BY TWO POINTS OR LINES THAT ARE JUST FAR ENOUGH

APART TO PERMIT THEM TO BE DISTINGU ISHED AS SEPARATE. NOTE: THE ABILITY OF
AN OPTICAL DEVICE TO RESOLVE TWO POINTS OR LINES IS CALLED RESOLVING POWER AND
QUANTITATIVELY IS INVERSELY PROPORTIONAL TO THE LIMITING ANGLE OF RESOLUTION.

LINE
SEE: GO’JBAU LINE.

LINK
SEE : OPTICAL DATA LINK .

LIQUID-CORE FIDER
AN OPTICA L FIBER CONSISTING OF OPTIC4L GLASS . QUARTZ OR SILICA TUBING

FILLED WITH A HIGHER REFRACTIVE INDEX LIOUID . SUCH AS TETRACHLOROE THYLENE
THAT HAS ATTENUAT!ON TROUGHS LESS THAN 8 DB/KM AT 1.090. 1.205. AND 1 ,280
MIC RONS.

LI QUID LASER
A LASER WHOSE ACTIVE MEDIUM IS IN LiQUID FORM , SUCH AS ORGA NIC DYE AND

INORG ANIC SOLUTIONS. NOTE: DYE LASERS ARE COMMERCIALLY AVAILABLE; THEY ARE
OFTEN CALLED ORGANIC DYE OR TUNABLE DYE LASERS.

LOADED DIFFUSED OPTICAL WAVEGUI DE
SEE: STRIP-LO ADED DIFFUSED OPTICAL WAVEGU IDE .

70
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LOC
SEE: LARGE OPTICAL-CAVITY DIODE .

LONGITUDINALLY-EXCITED ATMOSPHERE LASER (LEA)
A GAS LASER IN WHICH THE ELECTRIC FIELD EXCiTATION OF THE ACTIVE MEDIUM

IS LONGITUDINAL TO (IN THE DIRECTION OF) THE FLOW OF THE ACTIVE MEDIUM . NOTE:
THIS TYPE OF LASER OPERATES IN A GAS PRBSSURE RANGE LOWER THAN THAT REQUIRED
FOR TRANSVERSE-EXCITATION .

LOOSE- TUBE SPLICER
A GLASS TUBE WITH A SQUARE HOLE USED TO SPLICE TWO OPTICAL FIBERS : THE

CURVED FIBERS ARE MADE TO SEEK THE SAME CORNER OF THE SQUARE HOLE. THUS
HOLDING THEM IN ALIGNMENT UNTIL THE INDEX-MATCHING EPOXY . ALREA DY IN THE TUBE .
CURES. THUS FORMI NG AN ALIGNED, LOW-LOSS BUTTED JOINT. SEE ALSO : PRECISION-
SLEE VE SPLICER ; TANGENTIAL COUPLING.

LOSS
SEE: ABSORPTION LOSS ; ANGULAR MISALIGNMENT LOSS ; CONNECTOR INDUCED

OPTIC AL CONDUCTOR LOSS; CONNECTOR INSERTION LOSS: COUPLING LOSS: FRESNEL
REFLECTIO N LOSS ; GAP LOSS; LATERAL DISPLACEMENT LOSS; LIGHT-LEAKAGE LOSS:
MISALIGNMENT LOSS; MISMATCH-OF-CORE-RAD ii LOSS: MODAL LOSS; PACKING FRACTION
LOSS: REFRACTIVE-INDEX-PROFILE MISMATCH LOSS; SCATTERING LOSS: SOURCE-TO-
FIBER LOSS.

SEE: MICROBENDING LOSS; SOURCE-COUPLER LOSS.

LOSSY MEDIUM
A WAVE PROPAGATION MEDIUM IN WHICH A SIGNIFICANT AMOUNT OF THE ENERGY

OF THE WAVE IS ABSORBED PER UNIT DISTANCE TRAVELLED BY THE WAVE . FOR EXAMPLE .
IN AN OPTICAL FIBER CLADDING . LOSS? MATERIAL IS USED TO ATTENUATE BY
ABSORPTION THE ENERGY THAT HAS LEAKED OUTSIDE THE FIBER CORE.

LOUPE
SEE: MAGNIFIER.

LOW - LOSS FEP-CL AD SILICA FIBER
AN OPTICAL FIBER CONSISTING OF A PURE FLjED SILICA CORE AND A PERFLUOR-

ONATED ETHYLENE-PROPYLENE (FEP) (A COMMERCIAL POLYMER) CLADDING . NOTE:
FEP-CLAD SILICA FIBERS HAVE REFRACTIVE INDICES OF 1.458 AND 1.338 FOR THE
CORE AND CLADDI NG RESPECTIVELY , AND A TR AN SMISSION LOSS OF 2 TO 3 DB/KM AT
THE PRESENT TIME. WITH AN ULTRAVIOLET CAPABILITY AT 0.545 MICRONS OF 360
CB/ KM.

LOW-LOSS FIBER
AN OPTIC A L FIBER HAVI NG A LOW ENERGY LOSS. DUE TO ALL CAUSES. PER UNIT

LENGTH OF FIBER . USUALLY MEASURED IN DB/KM AT A SPECIFIED WAVELENGTH. NOTE:
LOW-LOSS IS USUALLY CONSIDERED TO BE BELOW 20 D8/KM. ATTENUATION IN
AMPLITUDE OF A PROPAGATING WAVE IS CAUSED PRIMARILY BY SCATTERING DUE TO
METAL IONS AND BY ABSORPTION DUE TO WATER IN THE Oil RADICAL FORM.

7’
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LUMEN
THE SI UNIT OF L IGHT FLUX CORRESPONDING TO 1/ (4 P1) OF THE TOTA L LIGHT

FLU X EMITTED BY A SOURCE HAVING AN INTENSITY OF I CANDELA . THUS BEING EQUAL
TO THE FLUX ISSUING FROM ONE-SIXTIETH OF A SQUARE CENTIMETER OF OPENING OF THE
STAN DARD SOURC E. AND INCLUDED IN A SOLID ANGLE OF ONE STERADIAN .

LUMEN-HOUR
THE UNIT QUANTITY OF LIGHT EQUAL TO ONE LUMEN OF LUMINOUS FLUX FLOWING

FOR ONE HOUR .

LUMEN - SECOND
THE UNIT QUANT ITY OF LIGHT EQUAL TO ONE LUMEN OF LUMINOUS FLUX FLOWING

FOR ONE SECOND .

LUMERG -

THE CENTIMETER-GR AM-SECOND UNIT OF LUMINOUS ENERGY . EQUAL TO 10(-7)
LUMEN-SECOND .

LUMINANCE
THE RATIO OF THE LUMINOUS INTENSITY EMITTED BY A LIGHT SOURCE IN A GIVEN

DI RECTION BY AN INFINITESIMAL AREA OF THE SOURCE. TO THE PROJECTION OF THAT
AREA OF THE SOURCE UPON THE PLANE PERPENDICULAR TO THE GIVEN DIRECTION . NOTE:
LUMINANCE IS USUALLY STATED AS LUMINOUS INTENSITY PER UNIT AREA: I.E..
LUMINOUS FLUX EMITTED PER UNIT SOLID ANGLE PROJECTED PER UNIT PROJECTED
A RE A . THE AREA BEING THE AR EA UPON WHICH THE FLUX IS INCIDENT . OR IS
CONSIDERED INCIDE NT , AND THE AREA BEING PERPENDICULAR TO THE DIRECTION IN
WHiCH THE LiGHT WAVE IS PROPAGATING.

LUMINANCE TE MPER A TURE
THE TEMPERATURE OF AN IDEAL BLACKBODY THAI WOULD HAVE THE SAME LUMINANCE

AS THE SOURCE FOR WHICH THE LUMINANCE TEMPERATURE IS DESIRED FOR SOME NARROW
SPECTRAL REGION .

LUM INAN CE THRES HOLD
SEE : 

- 
A BSOL UTE LUM INANCE THRESHOLD.

LUM INESCE NCE
THE PROCESS WHEREBY MATTER EMITS ELECTROMAGNETIC RADIATION WHICH, FOR

CERTAIN WAVELENGTHS , OR RESTRICTED REGIO NS OF THE SPECTRUM , IS IN EXCESS OF
THAT ATTRIBUTABLE TO THE THERMAL STATE OF THE MATERIAL AID THE EMISSIVITY OF
I TS SURFACE. NOTE: THE RADIATION IS CHARACTERISTIC OF THE PARTICULAR LUMI-
NESCENT MATERIAL, AND OCCURS WITHOUT OUTSIDE STIMULATION. SEE ALSO:
PHOSPHORESCE NCE -

LUMINESCEN T DIODE
SEE : SUPERLUMINESCE NT DIODE .

LUMINOSITY
THE RATIO OF LUMINOUS FLUX TO THE RADIANT FLUX IN A SAMPLE OF RADIANT
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LIGHT FLUX: FOR EXAMPLE . LUMENS PER WATT OF RADIANT ENERGY . SYNONYM :
- • LUMINOUS EFF IC IENCY.

LUMINOSITY C U RV E
THE CURVE OBTAINED BY PLOTTING LUMINOUS RELATIVE EFFICIENCY AGAINST THE

WAVELEN GTH OF A LIGHTWAVE. SEE: ABSOLUTE LUMINOSITY CURVE ,

LUMINOUS DENSITY
THE LUMINOUS ENERGY PER UNIT VOLUME OF AN ELECTROMAGNETIC (LIGHT ) WAVE.

LUMINOUS EFFICIENCY
• THE RATIO OF THE LUMINOUS FLUX EMITTED TO THE POWER CONSUMED BY A SOURCE

OF LIGHT ; FOR EXAMPLE. LUMENS PER WATT APPLIED AT THE SOURCE.

LUMINOUS EMITTANCE
THE T O T A L  LUM !NOUS FLUX EMITTED BY A UNIT AREA OF AN EXTENDED SURFACE .

IN CONTRAST TO A POINT OR LINE SOURCE.

LUMINOUS FLUX
THE QUANTITY THAT SF’ECIFIES THE CAPACITY OF THE RADIANT FLUX FROM A

LIGHT SOURCE TO PRODUCE TW E ATTRI BUTE OF VISUA L SENSATION KNOWN AS BRIGHTNESS.
NOTE: LUMINOUS F LUX IS RADIANT FLUX EVALUATED WITH RESPECT TO ITS LUMINOUS
EFFICIENCY OF RADIATION . UNLESS OTHERWISE STATED. LUMINOUS FLUX PERTAINS TO
THE STANDARD PHOTOPTIC OBSERV ER.

LUMINOUS INTENSITY
THE RAT IO OF THE LUMINOUS FLUX EMITTED BY A LiGHT SOURC E, OR AN ELEMENT

OF THE SOURCE. IN AN INFiNITESI MA LLY SMALL CONE ABOUT THE GIVEN DIRECTION . TO
THE SOL ID AN GLE OF THAT CONE. USUALLY STATED AS LUMINOUS FLUX EMITTED PER
L’NIT SOLID ANGLE.

LUMINOU S RADIA TION EFFICIENCY
SEE : LUMINOSITY .

LUMINOUS TRANSE~ITT ANCE
THE RATIO OF THE LUMINOUS FLUX TRANSMITTED BY AN OBJECT TO THE INCIDENT

LUMINOUS FLUX.

LUX
A UNIT OF LLUM INANCE . EQUAL TO A LUMEN INCIDENT PER SQUARE METER OF

SURF AC E (NORMA L TO THE DIRECTION OF PPOPAG ATION).

_ _ _ _ _ _ _ _ _ _  J- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,~• - - -~ - •



• Mt.UNEICOPTIC EFFECT
THE ROTA T ION OF THE PLANE OF POLARIZATION OF PLANE-POLARIZED LIGHT

WAVES iN A MED IU~
; BROUGHT ASOUT WHEN SUSUECTING THE MEDIUM TO A MAGNET IC FIELD

(FARADAY ROTATIO N P , NOTE: THE EFFECT CAN BE USED TO MODULATE A LIGHT BEAM
IN A MATERIAL SI~.CE MANY P~ cPERTIES, SUCH AS CONDUCTING VELOCITIES. REFLECTION
AND TRAN SUISSION •:OEF F ICI E ’ .Ts AT INTERFACES . ACCEPTANCE ANGLES . CRITIC AL
AN~,LES . ANU IRANSVI$SION MODES. ARE DEPENDENT UPON THE DIRECTION OF PROPA-
GAT ICN AT INTERFAC ES IN THE MEDIA IN WHICH THE LIGHT TRAVELS. THE AMOUNT OF
ROIAT ION IS GIvEN BY A = VHL . WHERE V 15 A CCNSTANT . H IS THE MAGNETIC FIELD
STRENGTH . AND L IS THE DISTA~’.CE. THE MACNETIC FIELD IS IN THE DIRECTION OF
PROPAGATION OF THE LIGHT WAVE. SYNONYM : FARADAY EFFECT .

MACN I FICA TION
ThE RA TIO OF THE SIZE CF ANY LI NEA R DIMENSION OF THE IMAGE TO THAT OF

t HE CBJECT iN SOME OPTICAL SYSTEM.
SEE : ABSOLUTE MAGNIFICATION ; ANGULAR MAGNIFICAT1ON ; INDIVIDUAL NORMAL

MAGNIFICATiON; MA GNiFYING POKER.

MAGNIFIER
AN OP 1ICAL SYSTEM . SUCH AS A LENS OR LENS SYSTEM . CAP A BLE OF FORMING

A MAGNIFIED VIRTUAL IMAGE OF AN OBJECT PLACED NEAR ITS FRONT FOCAL POINT .
SYNONYMS : LOUPE; SIMPLE MICROSCOPE; MAGN IFYING GLASS. NOTE: MAGNIFICATIONS
3F MAGNIFIERS RANGE FROM APPROXIMATELY ~X TO 20X.

MAGNIFYING GLASS
SEE: MA GNIFIER.

MACNIP? ING PCWER
THE MEASURE OF THE ABILITY OF AN OPTICAL DEVICE TO MAKE AN OBJECT APPEAR

LARGER THAN IT APPEARS TO THE UNAIDED EYE . FOR EXAMPLE. IF AN OPTICAL ELEMENT
OR SYSTEM HAS A MAGNIFICATION OF 2-POWER (2X) THE OBJECT WILL APPEAR TWICE AS
WIDE AND HiGh . NOTE: THE MA GN I FICATION OF AN OPTICAL INSTRUMENT IS EQUAL
TO THE DIAMETER OF THE ENTRANCE PUPIL DIVIDED BY THE DIAMETER OF THE EXIT
PUPIL. FOR A TELESCOPIC SYSTEM . THE MAG :-JIFICAT;ON IS ALSO EQUAL TO THE FOCAL
LENGTH OF THE EYEPIECE.  ANOT~ ;ER EXP R ESSION r .P THE MAGNIFICATION OF AN
INSTRUI. ENT 15 THE TANGENT OF AN ANGLE IN 1HE APPAR ENT FIELD DIVIDED BY THE
TANGENT OF THE CORRESPONDING ANGLE iN THE TRUE FIELD . SYNONYM : MAGNIFICATION .

MAJOR
IN OPT I CS . A BLANK TO’ WH I CH A PIECE OF GLASS OF A DIFFERENT INDEX OF

REFR CTION WILL BE FUSED TO MAKE A NULTIFOCAL LENS .

MANGIN MIRROR
A NEGA TIVE MENISCUS LENS WHOSE SECOND. OR CONVEX . SURFACE IS SILVERED .

NOT E : SPHERICAL ABERRATION CAN BE CORRECTED FOR ANY GIVEN POSITION OF THE
IMAGE BY CAREFULLY CHOOSING THE RADII .
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MASER
SEE : MICROWAVE AMPLIFICATION BY STIMULATED EMISSiON OF RADIATION ; SEE:

OPTICAL MASER.

MATCHING MATERIALS
SEE; I NDEX-MATCHING MATERIALS.

MATERIAL
SEE : ISOTRO P IC MATE R IAL.

MATERIAL ABSORPTION
SEE : BULK MATERIA L  A BSOR PTION .

M A T E R I A L  DISPFRSICN
IN OPTIC AL .  T RANSMISSI O N MEDIA USED iN O P T I C A L  WAVEGU I D ES ;  SUCH AS

THE VARIATION IN THE REFRA CTIVE INDEX OF A MEDIUM AS A FUNCTION OF WAVELENGTH.
• OPT ICAL  F I D E R S .  SLAB D I E L EC T R i C  WA VE GUIDE S.  AND INTEGRATED OPTICAL CIRCUITS ,

NOTE; MATERIAL DISPERSiON CCNTRIBUTES TO GROUP-DELAY DISTORTION , A LONG WITH
WAV EGUI DE - DELAY D1STO RIION AND MULTIMO DE GROUP-DELAY SPREA D .

THE PA R T  OF THE T O T A L  DIS PERSION OF AN ELECTROMAGNETIC PULSE IN A
W A V E C U I D E  CAUS ED DY THE CHANGES IN PROPERTIES OF THE MATERIAL  WITH WHICH THE
WAVEGU IDE SLOH AS AN OPTICAL FIBER IS MADE. DUE TO CHANGES IN FREOUENCY.
NOTE: AS WAVELENGTH !NC~ EA SES. AND FREc,UENCY DECREASES . MATE RIAL DISPERSION
DEC RE A SES. AT HICH FREQUENCIES . THE RAPIQ INTERACTIONS OF THE ELECTROMAGNETIC
FiELD WITH THE W~ VEGUIDE MATERIAL (OPTICAL FIBERI RENDERS THE REFRACTIVE
INDEX EVEN MORE DEPENDENT UPON FREQUENCY.

MATERIA L SCATTERING
SEE: BULK MATERIAL SCATTERING .

MATERIALS
I NDEX-MATCHI NG MATERIALS.

MAXIMUM ACCEPTANCE ANGLE
THE MAXIMUM ANGLE BETWEEN THE LONGITUDINA L AXIS OF AN OPTICAL

T RAN SM ISSIO N MEDIUM . SUCH AS AN O P T Z C4 L  FiBER OR A DEPOSITED OPTICAL FILM . AND
THE NORMAL TO THE W A V E  FRONT . I .E . .  THE D IRECTION OF THE ENTERING LIGHT RAY .
IN ORDER THAT THESE BE TOTAL INTERNAL REFLECTION OF THE PORTION OF INDIDENT
LIGHT , THAT IS TRANSMIT TEO THROUGH THE FIBER INTERFACE. I.E.. THE ANGLE
BET W ELN THE TRA NS M ITTED RAY A ND THE NORMA L TO THE INSIDE SURFACE OF THE
CL ADDING . IS GREATER THAN THE CRITICAL ANGLE . NOTE: THE MAXIMUM
ACCEPTANCE ANGLE IS GIVEN BY THE SQUARE ROOT OF THE DIFFERENCE OF THE SQUARES
THE INDICE S OF R E F RACTIO N OF THE FIBE R CORE GL A SS AND THE CL ADDING . THE
SQUARE ROOT OF TI-lB DIFFERENCE OF THE SQUARES IS CALLED THE NUMERICAL
ACCE PTA NCE I N.A .).

MCVD
SEE : MODIFIED CHEMICAL-VA POR DEPOSITION PROCESS.
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MEAN SP HERIC A L IN TE NSITY
THE AVERA GE VALUE OF INTENSITY OF AN ELECTROMAGNETiC SOURCE OF RADIATION ,

SUCH AS A LIGHT SOURCE. WITH RESPECT TO ALL DIRECTIONS.

MEASURE
SEE : LENS MEASURE.

MEDIUM
IN OPTICS. ANY SUBSTANCE OR SPACE THROUGH WHICH LIGHT CAN TRAVEL.

SEE : LOSSY MEDIUM , 
p

MEDIU M-LOSS FIBER
AN OPTICAL FIBER HAVING A MEDIUM-LEVEL ENERGY LOSS . DUE TO ALL C:-L5ES.

PER UNIT LENGTH OF FIBER . USUALLY MEASURED IN DB/KM AT A SPECIFIED WAVE-
LENGTH. NOTE: MEDIUM-LOSS IS USUALLY CONSIDERED TO BE BETWEEN 20 AND 100
CB/KW . ATTENUATION IN AMPLITUDE OF A PROPAGATING WAVE IS CAUSED PRIMARILY
BY SC A TTERI NG DUE TO METAL IONS AN D BY ABSORPTI ON DUE TO WATER IN THE OH
RA DICAL FORM .

MEN ISCUS
A LENS HAVING A CONVEX AND A CONCAVE SURFACE. SYNONYM : CONCAVO-

CONVEX LENS. SEE; DIVERGENT MENISCUS LENS.

MERIDIAN PLANE
ANY PLANE THAT CONTAINS THE OPTICAL AXIS OF AN OPTICAL SYSTEM . SUCH AS

A PLANE THAT CONTAINS THE OPTICAL AXIS OF A ROUND OPTICAL FIBER.

MERIDIONAL RAY
IN AN OPTICAL F IBER . A LIGHT RAY THAT PASS ES THROUGH THE AXIS  OF THE

It FIBER WHILE BEING INTERNALLY REFLECTED AND THAT IS CONFINED TO A SINGLE PLANE .
CALLED THE MERIDIAN PLANE. SEE ALSO : SKEW RAY.

I - METER
SEE : PHOTOCONDUCTIVE METER; PHOTOVOLTAIC METER .

MICROBENDING LOSS
IN AN OPT ICAL FIBER . THE LOSS OR ATTENUATION IN SIGNAL POWER CAUSED BY

SMALL BENDS. KINKS . OR ABRUPT DISCONTINUITIES IN DIRECTION OF THE FIBERS.
USUALLY CAUSED BY FIBER CABLING OR BY WRAPPING FIBERS ON DRUMS . NOTE:
MICROBENDING LOSSES USUALLY RESULT FROM A COUPLING OF GUIDED MODES AMONG
THEMSELVES AND AMONG THE RADI A TION MODES.

MICRON
A UNIT OF LENGTH IN THE METRIC SYSTEM EQUAL TO 0.001 MILLIMETER OR

0.000001 METER, I.E. ONE MILLIONTH OF A METER.

MICROSCOPE
SEE : MAGNIFIER.
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MICROWAVE AMPLIFICATiON BY STIMULATED EMISSION OF RADIATION ( MA SER ,
A LOW-NOISE RADIO-FREQUENCY AMPLI FIER WHOSE EM ISSION ENERGY IS STORED

IN A MOLECULAR OR ATOMIC SYSTEM BY A MICROWAVE POWER SUPPLY STIMULATED BY THE
INPUT SIGNAL.

MIDDLE INF RAR ED
PERT A INING TO ELECT ROMA GN ETIC W AVELENGTHS FROM 3 TO 30 MICRO NS.

MI LLI M IC RON
A UNIT OF LENGTH IN THE METRIC SYSTEM EQUAL TO 0.001 MICRON . OR 10

ANGST ROMS .

MINUS LENS
SEE : DI VERGI NG LENS.

MIRROR
A FLAT SURFACE OPTICALLY GROUND AND POLISHED ON A REFLECT ING MATER IAL ,

OR A TRANS PARENT ~ATERIAL THAT IS COATED TO MAKE IT REFLECTING . USED FOR
REFLECTING LIGHT. NOTE: A BEAM SPLITTING MIRROR HAS A LIGHTLY DEPOSITED
METALLIC COATING THAT TRANSMITS A PORTION OF THE INCIDENT LIGHT AND REFLECTS
THE REMAINDER.

A SMOOTH HIGHLY POLISHED PLANE OR CURVED SURFACE FOR REFLECTING LIGHT .
NOTE: USUALLY A THIN COATING OF SILVER OR ALUM INUM ON GLASS CONSITUTES THE
ACTUAL REFLECTING SURFACE. WHEN THIS SURFACE IS APPLIED TO THE FRONT FACE
OF THE GLASS. THE MIRROR IS A FRONT-SURFACE MIRROR . SEE : BACK-SURFACE
MIRROR ; FRONT-SURFACE MIRROR: MANGIN MIRROR ; OFF-AXIS PARABOLOIDA L MIRROR;
PARAEOLO IDA L MIRROR ; TR IPLE MIRROR .

MISALIGNMENT LOSS
SEE: ANGULAR MISALIGNMENT LOSS.

MISMATCH LOSS
SEE : REFRACTIVE-INDEX-PROFILE MISMATCH LOSS.

MISMATCH-OF - CORE-RADI I  LOSS
A LOSS OF SIGNAL POWER INTRODUCED BY AN OPTICAL FIBER SPLICE IN WHICH

THE RADII OF THE CORES OF THE TWO FIBERS THAT AR E JOINED ARE NOT EQUAL. NOT E :
THE LOSS IS USUAL LY EXPRESSED IN DECIBELS (DB).

MIVPO
SEE : MODIFIED INSIDE-VAPOR PHASE-OX IDATION PROCESS.

MIXED-G AS LASER
AN ION LASER THAT USES A MIXTURE OF GASES, SUCH AS ARGON AND KRYPTON .

AS THE ACTI V E MEDIUM .

MODAL LOSS
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IN AN OP EN WAV EGUID E . SUCH AS AN c.PT1CAL FIBER . A LOSS OF ENERGY ON TH E
PA I~T OF AN E LECT RC MAG NE T !C WAVE DUE TO OBST A CLES OUTSIDE THE WAVEGUIDE . ABRUPT
CHANGES IN DIRECTION OF THE WAVE GUIDE . OR OTHER ANOMALIES . THAT CAUSE CHA~’GESIN T’-4E PROPAGATION MODE OF THE WAVE IN THE WAVEGUIDE. SEE ALSO: PROPAGATION
MODE.

MODE
SEE: CLADDING-GUIDED MODE.
SEE : LASER EASIC MODE : PROPAGATION MODE .
SEE : DEGENERATE WAVEGU IDE MODE.

MOcE FIBER
SEE : SINGLE-MODE FIBER.

MODES
SEE: COUPLED MODES.

MODE S 1RIPPER
SEE : CLADDING MODE STRIPPER.

MODE VOLUME
THE NUMBER OF PROPAGATION MODES THAT A WAVEGU ID E . SUCH AS AN OPT ICAL

FIBER OR A META L RECTANGULAR PIPE . WI LL ALLOW . I.E.. SUPPORT. SEE ALSO :
PROPA GATION MODE.

MO D IF IED CHE TI I CAL VA POR DEPOS IT ICN PROCESS ( MCVD )
A MODIF iED INSIDE VAPOR PHASE OXIDAT ION PROC ESS FOR PRODUCTION OF

O P T I C A L  FIBERS IN WHIC H THE BURNER T R A V E L S  ALONG THE GL ASS TUBE AND THE SOOT
PARTICLES ARE CREATED INSIDE THE TUBING RATHER THAN IN THE BURNER FLAME AS IN
THE OVPO P1~OCESS . NOTE: THE CHEMICAL REACTANTS. SUCH AS SILICON
TETP~~CHLORIDE , OXYGEN . AND DOPANTS. AR E CAUSED TO FLOW THROUGH THE ROTATING
TU BE OF GLASS At A PRESSU RE CF AB OUT ONE AT MOSPHERE . THE HIGH TEMPERATURE
CAUSING THE FORMATION OF OXID ES ( SOOT ) AND A GLASSY DEPOSIT ON THE INSIDE TUBE
SURFACE . A ND THE TUBE THEN BEING DRAWN iNTO A SOLID FIBER. SYNONYM: MODIFIED
INSIC. E VAPOR PHASE OXIDATION PROCESS. SEE ALSO : CHEMICAL VAPOR PHASE
OX I DATION PROCESS.

r.IODIFIED INSIDE VAPOR PHASE OXIDA TiON PROCESS (MIVPO )
SEE: MODIFIED CHEM ICAL VA POR DEPOSITION PROCESS.

MODULATION
SEE: ANALOG- INTENSITY  MODULATION : PULSE-POSIT ION MODULATION ,
SEE : A BSORTIVE MODULATION; ELECTROOPT IC PHASE MODULATION ; EXTERNAL

OPTIC AL MODU LAT ION : POLA R IZATIO N MODULATION

MODULATION Tp:,NSFER FUNCTION
IN OPT iCS . TrIE FUNCTION . USUALLY A GRAPH . DESCRIBING THE MODULATION OF

THE IMAGE OP A SINUSOIDAL OBJ ECT AS THE FREQUE1~CY INCREASES. SYUONYM : SINE
WAVE RESPONSE. CONTRAST TRANSFER FUNCTION .
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MODULA T OR
SEE : INTEG~ ATED-OPT!CAL CIRCUIT FILTER-COUP LER-SWITCH -r~’ODUL ATOR;

T H I N - F I L M  O P T I C A L  MODULATOR.

MOLEC ’JLAR LASER
A TYPE OF GA S LASER WHOSE A C T I V E  MEDIUM IS A MOLECULAR SUBSTANCE (COM-

POUND), FOR EXAMPLE . A CARBON DIOXIDE . HYDROGEN CYANIDE. OR WATER VAPOR LASER.

MOLECULAR STUFFING PROCESS (MB)
A PROCESS OF MAj(ING GRADED REFRACTIVE INDEX OPTICAL FIBERS USING FIVE

BROAD S T E P S .  N A M E LY . GLASS MELTING. PHA SE SEPA RATI ON , LEACHI NG . DOPANT INTRO-
DUCTION . A ND CONSOL IDATION .

MONOCHROMATIC
PERTAIN ING TO A COMPO SITION OF ONE COLOR . NOTE: PURELY MONOCHROMATIC

LIGHT HAS A L L  ITS ENERGY CONFINED TO ONE FREQUENCY . I . E . .  ONE WAVELENGTH.

MONOCHR’~MaTIC LIGHT
ELECTR OMAGNETIC RADIATION , IN THE VISIBLE OR NEAR VISIBLE (LIGHT )

PORTION OF THE SPECTRUM , THAT HAS ONLY ONE FREQUENCY OR WAVELENGTH.

MONOCHPOMAT C R A D I A T i O N
ELECT PO~1AGNETIC RADIATION THAT HAS ONE FREQUENCY OR WAVELENGTH. SEE

ALSO: POL’~CHROMA1I C RAD1AflON.

MONOCHROMATOR
AN INSTRUMENT FOR ISOLATING NARROW PORTIONS OF THE SPECTRUM BY MEANS

OF DiSPERSION OF LIGHT INTO ITS COMPONENT COLORS.

MONORIA L DOUBLE-HETEROJUNC~ IO N DIODE
A LASER DIODE WiTH A DOUBLE-HETEROJUNCTION AND A SHIFT AND RETURN-TO-

LE VEL OF THE REFRACTIVE INDEX PROFILE THAT HAS THE SPATIAL-PLOT APPEARANCE
OF A SQUARE WAVE, I.E. A SUDDEN INCREASE FOLLOWED BY A SUDDEN DECREASE WITH
RESPECT TO DISTANCE ACROSS THE JUNCTION .

MOUNTING CEMENT
AN ADHESIVE USED TO HOLD OPTICAL ELEMENTS IN THEIR MOUNTS . IT MAY BE

EITHER A THERMOPLASTIC. THERMOSETTING . OR CHEMICAL-HARDENING MATERIAL.

MS
SEE: MOLECULAR STUFFING PROCESS.

*~
- ‘ I -  .~~~ N( L  ‘1LNC~~€ CAB,.E

IN G~~T 1 (aL SI~ SYSTEMS . TWO OR MORE SINGLE-BUNDLE CABLES ALL IN ONE
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MULTI-CHANNEL CABLE
1N OPTICAL FIBER SYSTEMS . TWO OR MORE CA BLES COMBINED IN A SING LE

JACKET. HARNESS , STRENGTH-MEMBER , COVER , OR OTHER UNITIZING ELEMENT.

MULTI-C HANNEL SINGLE FIBER CABLE
• IN OPTICAL FIBER SYSTEMS , TWO OR MORE SINGLE-FIBER CABLES ALL IN ONE

OUTSIDE JACKET .

MULTI FOC A L
IN OPTICS . PERTAINING TO A SYSTEM OR COMPONENT , SUCH AS A LENS OR LENS

SYSTEM. THAT HAS. OR IS CHA RACTERIZED BY . TWO OR MORE FOCI.

MULTJLINE LASER
A MULTIMODE GAS LASER.

MULT IMODE DISPERSION
SEE; OPTIC AL MULTIMODE DISPERSION .

MULT IMODE FIBER
AN OPTICAL FIBER WAVEGUIDE THAT WILL ALLOW MOR E THAN ONE MODE TO

PROPAGATE. NOTE: OPTICAL FIBERS HAVE A MUCH LARGER CORE (25-75 MICRONS) THAN
SINGLE-MODE FIBERS (2-8 MICRONS) AND THUS PERMIT NONAXIAL RAYS OR MODES TO
PROPAGATE THROUGH THE CORE COMPARED WITH ONLY ONE MODE THROUGH A SINGLE-MODE
FIBE R .

MULTIMCDE GROUP-DELAY SPREAD
IN AN OPTICAL WAVEGUIDE. SUCH AS AN OPTICAL FIBER . SLAB DIELECTRIC

WAVEGUIDE . OR INTEGRATED OPTICAL CIRCUIT . THE VARIAT ION IN GROUP DELAY . DUE
TO DIFFERENCES IN GROUP VELOCITY . AMONG THE SUPPORTED PROPAGATING MODES AT A
SI NGLE FRECUENCY . NOTE: MULTIMODE GROUP-DELAY SPREAD CONTRIBUTES TO GROUP-
DELAY DISTORTION . ALONG WITH MATERIAL DiSPERSION AND WAVEGUIDE-DELAY DISTOR-
TION . THE SPREAD IN ARRIVA L TIME OF THE EDGES OF A LIGHT PULSE AT THE END OF
AN OPTICAL WAVEGUIDE . SUCH A S AN OPT ICA L FIBER OR BUNDLE. IS CAUSED BY THE
DiFFERENT TiME DELAYS, OR PRCPAGATION TIMES. OF THE VARIOUS WAVEGU IDE MODES.
THE MODES CAN BE VISUALIZED AS DIFFERENT OPTICAL PATHS OF DIFFERENT
LENGTHS. FOR EXAMPLE, PHOTONS OR WAVES PROPAGATING ALONG THE FiBER AXIS
REACH THE END OF THE FIBER BEFORE PHOTONS OR - - A yES THAT PROPAGATE ALONG SEW-
HELICAL OFF-AXIS PATHS. CAUSING OPTICAL PULSE SPREADING (INCREASE IN WIDTH)
AND RESULTING INTERSYMBOL INTERFERENCE BEYOND THE BiT-RATE-LENGTH CAPACITY
OF THE FIBER. REDUCTION OF SPREADING CAN BE ACCOMPLISHED BY HAVING THE
LONGER PATHS BE IN A LOWER-REFRACTIVE-INDEX MEDIUM SO THAT THE WAVE CAN
TRAVEL FASTER IN THE LONGER PATHS .

MULTIMODE LA SER
A LASER THA T EMITS RADIATION AT TWO OR MORE ~ AVELENGTHS. IN GAS LASERS. -

THESE ARE ALSO CALLED MULTILINE LASERS . ~~~~~

MULTIMCiDE W AVEGUI DE —
A WAVEGUIDE CAPABLE OF SuPPORIING MORE THAN ONE ELECTROMAGNETIC WAVE

PROPA GATIO N MODE . -

so
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MULTIP LE-BUNDLE CABLE
A NUMBER OF JACKETED OPTICAL FIBER BUNDLES PLACED TOGETHER IN A COMMON .

USUALLY CYLINDRICAL. ENVELOPE.

MULTI PLE-B NDLE CABLE ASSEMBLY
A MULTI PLE BUNDLE OPTICAL FIBER CABLE TERM INATED AND READY FOR INSTALLA-

T ION .

MULTIPLE-FIBER CABLE
— TWO OR MORE JACKETED FIBERS PLACED TOGETHER IN A COMMON ENVELOPE .

MULTIPLE-FIBER CABLE ASSEMBLY
A MULTIPLE FIBER CABLE TERMINATED AND READY FOR INSTALLATION .

MULTI PLE X
SEE: W AV ELE NGTH DIVISION MULTIPLEX.

MU LTIPL EXER-F l LTER
SEE : FIBE R-OPTIC ROD MULTIPLEXER-FILTER .

MUL T IPLE XER
SEE: THI N-FILM OPTICAL MULTIPLEXER.

MULTIPLEXING
SEE : COLOR -DiVISiON MULT iPLEX iN G .
SE E: OPTICAL SPACE-DIVISION MULT iPLEXING .

MULT I PORT COUPLER
SEE : FIBER-OPTIC MULTIPORT COUPLER.

MULTI-REFRACTING CRYSTAL
A TRANSPARENT CRYSTALLINE SUBSTANCE THAT IS ANISOTROPIC WITH RESPECT

W IT H RESPEC T TO IT S RE FRACTIV E INDEX IN DIFFERE N T DIRECTIO NS.
TO THE VELOCITY OF LIGHT TRAVELLING WITHIN IT IN DIFFERENT DIRECTIONS , j.E.

N

NA
SEE: NUMERICAL APERTURE.

H 
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NEAR INFRARED
PERT AINING TO ELECTROMAGNETIC WAVELENGTHS FROM 0.75 TO 3 MICRONS.

r NEGAT IVE LENS
SEE : DIVE RGING LE NS.

NEGATIVE MENISCUS
SEE: D1VEPG~NT MENISCUS LENS.

NEGA T IVE PHOTODIODE COUPLER
SEE: POSITI VE- INTR 1NS IC-NEGAT IVE PHOTODIOOE COUPLER .

NEP
SEE : NOISE EQUIVALENT POWER.

NEWTON ’S FRINGES
SEE: NEWTON’S RINGS .

NEWTON ’S RINGS
THE SEPIES CF RINGS . SANDS. OR FINGES FORMED WHEN TWO CLEAN POLISHED

SURFACES APE PLACED IN CONTACT WITH A THIN AIR FILM BETWEEN THEM AND RE-
FLE CT ED . USUALLY CHROMATIC. BEAMS OF LIGHT FROM THE TWO ADJACENT SURFACES
INTER FERE W i T H  EACH OTHER . CALi $ii4G AL 1CR NA TC CANCELLATION AND REINFORCEMENT OF
h OME AS THE DISTA NC E BE’~1EEN THE SURFACES ARE MULTIPLES OR SUBMULT IPLES OF
THE WAV ELENGTH. NOT E : BY COUNTING THESE BANDS FROM THE POINT OF ACTUAL
CON TA C T THE DEPARTURE OF ONE SURFACE FROM THE OTHER IS DETERMINED. THE RE-
GULA RI TY OF THE FRiNGES MAPS OUT THE REGULARIT Y OF THE DISTANCE BETWEEN THE
TWO SURFACES. THIS IS THE USUAL METHOD OF DETERMINING THE FIT OF A SURFACE
UNDER TEST TO A STANDARD SURFACE OF A TEST GLASS. SYNONYM: NEWTON’S FRINGES .

NOISE
SEE: BLACK NOIS E; BLUE NOISE; SHUT NOISE .

NOISE-EQUIVALENT POWER (NEP)
IN OPTICS. THE RMS VALUE OF OPTICAL POWER REQUIRED TO PRODUCE UNITY

RMS SIGNAL-TO-NOISE RATI O . NOTE: NEP IS A COMMON PARAMETER IN SPECIFYING
DETECTOR PERFORMANCE. NEP IS USEFUL FOR COMPARISON ONLY iF MODULATiON
FREQU ENCY . BANDWIDTH . DETEC T C R .  AREA AND T EMPERATURE ARE SPECIFIED . TYPICALLY
THE REFERENCE BANDWIDTH IS 1 HZ AND THE MODULATION FREQUENCY IS A FEW

HUNDRED HERTZ. NEP IS INDICATED IN WATTS.

NOISE-LIMIT ED OPERAT 1ON
SEE : DETECTOR NOISE-LIMITED OPERATION ; THERMAL NOISE-LIMITED

OPERATION .

NON-COHERENT BUNDLE
A GROUP OF O P T I C A L  FIBERS RANDOMLY POSITIONED BUT ESSENTIALLY PARALLEL TO
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EACH OTH ER IN A BUNDLE THAT IS USED SIMPLY AS A MEANS OF GUIDING BEAMS OF
LiGHT . WITH NO PARTICU LA R SPATIAL RELATI ONSHIP AMONG THE FIBERS AT THE
BEGiNNING OR AT THE END . OR BET W EEN THE ENDS. 5~NONyM : LIGHT CONDUIT.

NONRAD ATIVE RECOMB INATION
IN AN ELECTROLUMINESCENT DIODE IN WHICH ELECTRONS AND HOLES ARE INIJECTED

INTO THE P-TYPE AND N-TYPE REGIONS BY APPLICAT ION OF A FORWARD BIAS . THE
RECO~’BI NA T ION OF iNJECT ED MINO RITY CARRIERS WITH THE MAJORITY CARRIER S IN SUCH
A MANNER THAT THE ENERGY RELEI.SED UPON RECO MBINATIO N RESULTS IN HEAT , WH ICH
IS DISSIPATED PRIMAR ILY BY CONDUCTION AND SOME THERMA L RADIATION . NOTE:
ENERGY RELEASED BY NONRADIATIVE RECOMBINATION :N LEDS DOES NOT CONTRIBUTE TO
LIGHT ENERGY FOR OPTICAL USE SUCH AS ENERGIZING OPTICAL FIBERS OR DRIVING
INTEGRATED OPTICAL CIRCUITS. SEE ALSO : RADIATIVE RECOMBINATION .

NON-REFLECTIVE COUPLER
AN OPTICA L FIBER COUPLING DEVICE THAT ENABLES SIGNALS IN ONE OR MORE

FIBE R S TO BE TRANSMITTE D TO ONE OR MORE OTHER FIBERS BY ENTERING THE INPUT
SIGNAL FiBERS INTO AN OPTICAL FIBER VOLUME WITHOUT AN INTERNAL REFLECTING
SURFACE $0 THAT THE DIFFUSED SIGNALS PASS DIRECTLY TO THE OUTP UT FIBERS ON
THE C-PPOSITE SIDE OF THE FIBER VOLUME FOR CONDUCTION AWAY IN ONE OR MORE OF
THE OUTPUT FIBERS. NOTE: THE OPTICAL FIBER VOLUME IS A SHAPED PIECE OF
THE OPTICAL FIBER MATER IAL TO ACHIEVE TRANSMISSION OF TWO OR MORE INPUTS TO
TWO OR MORE OUTPUTS. SEE ALSO : REFLECTIVE STAR-COUPLER : TEE COUPLER.

NORMAL EMERGENCE
IN OPTICS . A CONDITION IN WHICH A RAY EMERGES ALONG THE NORMAL TO THE

EMERGENT SURFACE OF A MEDIUM . SEE ALSO : EMERGENCE : GRAZING EMERGENCE.

NORMA L INCIDENCE
PERTAINING TO LIGHT RAYS INCIDENT AT 90-DEGREES TO THE INCIDENT

SURFACE.

NORMAL MAGN i FICATION
SEE : INDIVIDUAL NORMAL MAGNIFICATION .

NUMBER
SEE: T-NUMBER.

NUr.~ERICAL APERTURE (NA )
A MEASURE OF THE LIGHT-ACCEPTING PROPERTY OF AN OPTICAL FIBER. E.G. -

GLASS , GIVEN BY HA SQUARE ROOT OF THE DIFFERENCE OF THE SQUARES OF THE
INDICES OF REFRACTION OF THE CORE N(1 ), AND THE CLADDING . N (2). NOTE: IF
N( 1) IS 1. 414 (GLASS) AND N (2) 15 1 .0 (AIR), THE NUMERICAL APERTURE IS 1.0.
AND ALL INC I DENT PAYS WILL BE TRAPPED. NOTE: THE NUMERICAL APERTURE IS A
MEA SURE OF THE CHARA CT ERI STIC OF A N OPT IC  CONDUC TOR IN TER MS OF ITS
ACCE PTANCE OF IMPING ING LIGHT . THE DEGREE OF OPENNESS . LIGHT GATHERING
A B I L I T Y . ANGULAR ACCEPTANCE . AND ACCEPTANCE CONE ARE ALL TERMS OESCRIBING
THIS C H A R A C T E R I S T I C .  IT MA Y BE NECE SS A RY TO SPECIFY T HA T THE INDICE S OF
RE FRACTION ARE FOR STEP INDEX FIBERS AND FOR GRADED INDEX FiBERS N (1) IS THE
MAXIMUM INCEX IN THE CORE AND N(2) IS THE MINIMUM INDEX IN THE CLADDING . AS
A N’JMBER. THE NA EXPRESSES THE LIGHT-GATHERING POWER OF A FIBER. .IT IS

$3
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MATHEMATICALLY EQUAL TO THE SINE OF THE ACCEPTANCE ANGLE. AS A FURTHER
NOTE: A METHOD OF MEASURING THE NA IS TO EXCITE THE FIBER IN THE
VISI BLE REGION AND DISPLAY THE LIGHT EMERGING FROM THE END PERPENDICULARLY ON
A SCREEN ABOUT TEN TO THIRTY CENTIME TERS AWAY. THE MEASURED DIAMETER OF THE
PROJECTED CiRCLE OF LIGHT DIVIDEO BY TWICE THE DISTANCE FROM THE FIBER END
TO THE SCREEN IS THE NUMERICAL APERTURE. THE NUMERICAL APERTURE IS ALSO
EQUAL TO THE SINE OF THE HALF-ANGLE OF THE WIDEST BUNDLE OF RAYS CAPABLE OF
ENTERING A LENS. MULTIPLIED BY THE INDEX OF REFRACTION OF THE MEDIUM CONTAIN-
ING THAT BUNDLE OF RAYS . I.E. THE INCIDENT MEDIUM .

NU VALUE
SEE: ABBE CONSTA NT.

0

OBJECT
IN AN OPTICAL SYSTEM . THE FIGURE VIEWED THROUGH OR IMAGED BY AN OPTICAL

SYSTEM. NOTE- : IT MAY CONSIST OF NATURAL OR ARTICIAL STRUCTURES OR TARGETS,
OR MAY BE THE REAL OR VIRTUAL IMAGE OF AN OBJECT FORMED BY ANOTHER OPTICAL
SYSTEM. IN THE OPTICAL FIELD, AN OBJECT SHOULD BE THOUGHT OF AS AN AGGREGAT-
ION C-F POINTS. SEE : SINEWAVE OBJECT.

OBJECTIVE
I N AN OPTICAL SYSTEM SUCH AS MICROSCOPES AND TELESCOPES. THE OPTIC A L

COMPCNENT THAT RECEIVES LIGHT FROM THE OBJECT AND FORMS THE FIRST OR PRIMARY
IMAGE . NOTE: IN CAMERAS. THE IMAGE FORMED BY THE OBJECTIVE IS THE FINAL
IMAGE . IN TELESCOPES AND MICROSCOPES. WHEN USED VISUALLY , THE IMAGE FORMED
BY THE OBJECTIVE IS MAGNIFIED BY USE OF AN EYEPIECE.

OBJECT PLA NE
IN AN OPTICA L SYSTEM . THE PLANE THAT CONTAINS THE OBJECT POINTS LYING

WITHIN THE FIELD OF VIEW.

OCCL UDER
IN OPTICS . A DEVICE THAT COMPLETELY OR PARTIALLY LIMITS THE AMOUNT

OF LI GHT REAC H ING THE EYE.

OFF- AXIS PARABOLOIDAL MIRROR
A PARA BOLO IDA L MIRROR THA T CONSISTS OF ONLY A PORTION OF A PAR A BOLOIDAL

SURFACE THROUGH WHICH THE AXIS DOES NOT PASS .

OPAQUE
1. IMPERVIOUS TO LIGHT . I.E.. HAS ZERO LUMINOUS TRANSMITTANCE. 2. A
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SUB STANCE THAT IS IMPERVIOUS TO LIGHT APP LIED TO TRANSPARENT OR TRANSLUCENT
SUBSTANCES. 3. TO MAKE iMPERVIOUS TO LIGHT .

OPEN WA VE GUIDE
A WAVEGU IDE IN WHICH ELECTROMAGNETIC WAVES ARE GUIDED BY A GRADIENT IN

THE REFRACTIVE INDEX SUCH THAT THE WAVES ARE CONFINED TO THE GUIDE BY REFRAC-
TI ON WITHIN. OR REFLECTION FROM . THE OUTER SURFACE OF THE GUIDE. THUS THE
ELECTRO MAGNETIC WAVES PROPAGATE. WITHOUT RADIAT ION , ALONG THE INTERFACE
BETWEEN DIFFEREN T MEDIA; FOR EXAMPL E , AN OPTICAL FIBER. SEE ALSO : CLOSED
WAV EGU IDE .

OPERATION
SEE: DE TECTOR NOISE-LIMITED OPERATION ; DISPERSION-LIMITED OPERATION;

QUANTUM-LIMITED OPERATION ; THERMAL-NOISE-LIMITED OPERATION .

OPTiC
SEE : ACOUS TO-OPTIC; ELECTRO-OPTIC.

OPTiCAL A D A P T I V E  TECHN IQUE
SEE: COHERENT OPTICAL ADAPTIVE TECHNIQUE.

OPTICAL ATTE NUAT OR
IN AN OPTICAL FIBER DATA LINK OR INTEGRATED OPTIC A L CI RCUIT . A DE V ICE

USED TO REDUCE THE INTENSITY . I.E. ATTENUATE THE LIGHTWAVE S WHEN INSERTED
INTO AN OPTICAL WAVEGUIDE. NOTE: THREE BASIC FORMS OF OPTICAL ATTENUATORS
HAVE BEEN DEVELOPED. NAMELY A FIXED OPTICAL ATTENUATOR. A STEPWISE VARIABLE
OPTICAL ATTENUATOR . AND A CONTINUOUS VARIABLE OPTICAL ATTENUATOR. ONE FORM
OF ATTENUATOR USES A FILTER CONSISTING OF A METAL FILM EVAPORATED ONTO A
SHEET OF GLASS TO OBTAIN THE ATTENUATION . THE FILTER MIGHT BE TILTED TO
AVOID REFLECTION BACK INTO THE INPUT OPTICAL FIBER OR CABLE. -

SEE : CONTINUOUS VARIABLE OPTICAL ATTENUATOR; FIXED OPTICAL ATTENUATOR ;
STEPWISE VARIA B LE OPTICAL ATTENUATOR.

OP T ICA L AXIS
1 . THE LINE FORMED BY THE COI NCIDING PRINC IPA L A XES OF A SER i ES OF

OPTICAL ELEMENTS COMPRISING AN OPTICAL SYSTEM. 2. iT IS THE LINE PASSING
THROUGH THE CENTERS OF CURVATURES OF THE OPTICAL SURFACES. 3. THE OPTICAL
CENT ERLINE.

OPTiCAL CABLE
SEE : CENTRAL STRENGTH-ME MBER OPTI CAL CABLE ; PERIPHERA L STRENGTH-MEMBER

OPTICAL CABLE.

OPTICAL-CAVITY DIODE
SEE : LARGE OPTICA L-CAVIT Y DIDODE .

OPTICAL CEMENT
A PERMANENT AND TRANSPARENT ADHESIVE CAPABLE OF WITHSTANDING EXTREMES

OF TEMPERATURE. NOTE: CANADA BALSAM IS A CLASSIC OPTICAL CEMENT ALTHOUGH IT
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I~ bEiNG REPLACED BY MODERN SYNTHETIC ADHESIVES. SUCH AS METHACRYLATES.
CAP R INATES. AND EPOXIES.

OPTICAL CIRCUIT
SEE : INTEGRATED OPTICAL CIRCUIT.

OP TICAL CIRCUIT FILTER-COUPLER-S W ITCH MODULATOR
SEE: INTEG~ ATED ’OPTICAL CIRCUIT FILTER-COUPLER-SWITCH MODULATOR .

OPTiCAL CONDUCTOR
MATERIALS Th .~T OFFER A LOW OPTICAL ATTENUATI ON TO TRANSMISSION OF L-IGHT

ENERGY. NOTE: CQ .\DUCTOPS MAY BE ARRANGED AS SINGLE FIBERS . BUNDLES. SINGLE
CHAN~ EL SiNGLE-BG~.DLE CABLES . MULTI-CHAN N EL SINGLE-FIBE R CABLES. SINGLE-
CHAN NEL SINGLE-FIBER CABLES. MULTI-CHANNEL BUNDLE CABLES , AND MULTI-CHANNEL
CABLES.

OPTICAL CONDUCTOR LOSS
SEE : CONNECTOR-INDUCED OPTICAL-CONDUCTOR LOSS .

OPTICAL CONTACT
A CONOI~~ION IN WHICH TWO SUFFICIENTLY CLEAN AND CLOSE FITTING SURFACES

ADHERE TOGETHER WITHOUT REFLECTION AT THE INTERFACE. NOTE: THE OPTICALLY
CONTACTED SURFACE IS PRACTICALLY AS STRONG AS THE BODY OF THE GLASS.

OPTICAL DATA LINK
A SYSTEM CONSISTING OF A TRANSMITTER . I.E. A LIGHT SOURCE: A FIBER-

OPTIC CABLE: AND A RECEIVER . I.E. A PHOTODETECTOR . ALL CONNECTED TOGETHER
IN SUCH A 7~’ANNER THAT LIGHT WAVES FROM THE SOURCE CAN BE RECEIVED AT THE
RECEIVER . NOTE: LIGHT FROM THE TRANSMITTER IS USUALLY MODULATED BY AN
INTELLIGENCE-BEARING SIGNAL.

OPTIC A L DENSI TY
THE LCGARITMM TO THE BASE 10 OF THE RECIPROCAL OF TRAN sMIT rANCE . SEE:

INTERNAL OPTICAL DENSITY.

OP T IC A L DETEC TOR
A DEVICE THAT CONVERTS ORTICAL POWER OR ENERGY TO OTHER FORMS OF POWER

OR EN ERG Y . SUCH AS LIGHT WAVE POWER TC ELECTR ICAL POWER . OR THAT CONTROLS
OTHER FORMS OF ENERGY OR POWER IN ACCORDANCE WITH OPTICAL ENERGY INCIDENT
UPON ITS SENSITIVE SURFACE.

OPTIC AL DIRECTIONAL COUPLER
A DEVICE USED IN OPTICAL FIBER COMMUNICATION SYSTEMS . SUCH AS CATV

AND DATA-LINKS FOR OPTICAL F.BER MEASUREMENTS . TO COMBINE OR SPLIT OPTICAL
• SIGN ALS AT DESIRED RATIOS BY INSERTION INTO A TRANSMISSION LINE . FOR EXAMPLE.

A THREE-PORT OR FOUR-PORT UNIT WITH PRECISE CONNECTORS AT EACH PORT TO
ENABLE INPUTS TO BE COUPLED TOGETHER AND TRANSMITTED VIA MULTIPLE OUTPUTS.
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OP TICAL DISPERSION ATTENUATION
THE AT T EN UAT ION . OF A SIGNAL IN AN OPTICAL WAVEGUIDE . CAUSED BY THE

FACT THAT EACH FREQUENCY COMPQNENT OF A LAUNCHED PULSE IS AT TENUATED SUCH THAT
HIGHER FPEQUENCIES ARE ATTENUATED MORE THAN THE LOWER FREOUENCIES, GI VING RISE
TO ATTENTU A TION DISTORTION . NOTE: THE DISPERSION ATTENUATION FACTOR iS GIVEN
AS EXP NEG AF SQUARED. WHERE A IS A MATER iAL CONSTANT . INCLUDING SUBSTANCE AND
GEOMETRY . AND F IS A FREQUENCY COMPONENT OF THE SIGNAL BEING ATTENUATED.

OPTIC AL DISTOR T ION
AN ABE RRATION OF SPHERICAL SURFACE OPTICAL SYSTEMS DUE TO THE VAR IATION

IN MAGNI FICATION WITH DISTANCE FROM THE OPTICAL AXIS.

OPTICAL END- FIN ISH
THE SURFACE CONDITION AT THE FACE OF AN OPTICAL CONDUCTING MEDIUM .

OPTICAL EMITTER
A SOURCE OF OPT iCAL POWER . THAT IS. A SOURCE OF ELECTROMAGNETIC RADiATION

• IN THE VISIBLE AND NEAR-ViSIBLE REGION OF THE FREQUENCY SPECTRUM .

OPTICAL ENERGY DENSITY
THE ENERGY IN A LIGHT BEAM PASSING THROUGH A UNIT AREA NORMA L TO THE

DIRECTION OF PROPAGATION OR THE DIRECTION OF MAXIMUM POWER GRADIENT . EXPRESSED
IN JCULES PER SQUARE METER.

OPTICAL FIBER
A SINGLE DISCRETE OPTICAL TRANSMISSION ELEMENT USUALLY CONSISTING OF A

FiBER CORE AND A FIBER CLADDING. NOTE: AS A LiGHT-GUIDANCE SYSTEM IDI-E LECTRIC
W~ vEGUIDE 1 THAT IS USUA 1.LY CYLINDRICAL IN SHAPE . IT CONSISTS EITHER OF A
CYLI NDER OF TPj~NS~-ARENT DIELECTRIC Mt. T ERI AL OF GIVEN REFRACTIVE INDEX WHOSE
WALL S ARE iN CONTACT WITH A SECOND DIELECTRIC MATERIAL OF A LOWER REFRACTIVE
IN DEX; OR OF A CYLINDER WHOSE CORE HAS A REFRACTIVE INDEX THAT GETS PROGRESS-
iV E L~ LOWER AWAY FROM THE CENTER . THE LENGTH OF A FIBER IS USUALLY MUCH
GREA TER THAN ITS DIAMETER . THE FIBER REL IES UPON INTERNAL REFLECTION TO
TRAN SMIT LIGHT ALONG ITS AXIAL LENGTH. LIGHT ENTERS ONE END OF THE FIBER AND
EMERGES FRO~’ THE OPDOSITE END WITH LOSSES DEPENDENT UPON LENGTH . ABSORPTION ,
SCATTERING . ANC OTHER FAC TORS. A BUNDLE OF FIBERS HAS THE A B ILITY TO TRANSMIT
A PICTURE FROM O’.E OF ITS SURFACES TO ANOTHER , AROUND CURVES. AND INTO OTHER-
WISE INACCESSIBLE PLACES W11r4 AN EXTREMELY LOW LOSS OF DEFINIT ION AND LiGHT .
BY THE PROCESS OF TOTAL INTERNAL RE FLECTION . EACH FIBER TRANSMITS ONLY ONE
ELE’~jENT CF THE COMPOSITE EMERGENT iMAGE. AS THE DEFINITION IN THE OUTPUT
IMAGE DEPE~ DS ON THE SMALLNESS OF EACH ELEMENT COMPOSING IT, IT IS DESIRABLE
TO VEE P THE CPOSS-SECT1ON OF THE iN DIViDUA L FIBERS AS SMALL AS POSSIBLE. IF
THE SPACING OF THE FIBERS INCREASES TOWARDS THE OUTPUT END OF THE BUNDLE. THE
IMAGE IS MAGNIFIED; IF SPACING IS REDUCED THE IMAGE IS REDUCED IN SIZE. BY
CROSSiNG THE FIBERS SYSTEMATICALLY QR RANDOMLY THE IMAGE IS SCRAMBLED . AND CAN
BE RECO VERED BY RETRANSMITTI NG THE SCRAMBLED IMAGE BACKWARDS THROUGH THE SAME
OR EQUIVALEN T FIBER BUNDLE.

OPTICAL FIBER BUNDLE
MAN Y OPTICAL FIBERS IN A SINGLE PROTECTIVE SHEATH OR JACKET. NOTE:

THE JACKET IS USUALLY POLYVINYL CHLORIDE (PVC). THE P~UMBER OF FIBERS M IGHT
RANGE FROM A FEW TO SEVERAL HUNDRED: DEPENDING ON THE APPLICATION AND THE
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CHARACTERISTICS OF THE FIBERS.

OPTICAL FIBER COATING
A PROTECTIVE MATERIAL BONDED TO AN OPTICAL FIBER , OVE R THE CL ADDI NG IF

ANY . TO PRESERVE FiBER STRENGTH AND INHIBIT CABLING LOSSES. BY PROVIDING
PROTECTION AGAINST MECHANICAL DAMAGE. PROTECTIO N AGAI NST MOISTURE AN D
DEBILITATING ENVIRONMENTS . COMPATIB 1LIIY WiTH FIBER AND CABLE MANUFACTURE.
AND COMPATIBILITY WITH THE JACKET ING PROCESS . NOTE: COATINGS INCLUDE
FLUO~ POLYMERS. TEFLON . KYNAR . POLYURETHA!.~E .  AND MANY OTHERS. APPLICATION
METHODS INCLUDE DIPCOAT ING (FOR THOSE IN SOLUTION). EXTRUSION , SPR AY
COATING. AND ELECTROSTATIC COATING .

OPTIC AL FIBER JACKET
THE MATERIAL THAT COVERS THE BUFFERED OR UNBUFFERED OPTICAL FIBER .

OPTICAL FIBER JUNCTION
AN INTERFACE FORMED BY JOINING THE ENDS OF TWO OPTICAL FIBERS IN A CO-

AXIAL (IN-LINE ) BUTT JOINT FOR DIRECT FIBER-TO-FIBER TRANSMISSION .

OPTICAL FIBER PREFOPM
OPTICAL F IBER MATERIAL. SUCH AS SILICA , OPTIC A L GLASS , OR PLASTIC.
IN A PARTICULA R SHAPE. SUCH AS A ROD OR HOLLOW TUBE . FROM WH ICH A N OPTICAL
FIBER IS MADE USUALLY BY DRAWING OR ROLLING . FOR EXA MP LE A SOLID GLASS ROD
MADE WITH A HIGHER REFRAC TIVE-INDEX THAN THE TUBE INTO WHICH IT IS SLIPPED .
TO BE HEATED AND DRAWN OR ROLLED INTO A CLADDED OPTICAL fIBER; OR FOUR LOWER-
REFRA CTIVE-INDEX RODS SURROUNDING A HIGHER-REFRACTIVE-INDEX ROD
HEATED AND DRAWN INTO A CLADDED FIBER. NOTE: THE DRAWING PROCESS RESULTS
IN FIBER MANY TIMES LONGER THAN THE PREFORMS ,

OP T ICAL FIBER TR AN SFER FUNCTIO N
THE TRANSFORMATION THAT AN OPTICAL FIBER BRINGS ABOUT ON AN ELECTRO-

MAG NETIC WAVE THAT ENTERS IT . SUCH THAT IF THE INPUT SIGNAL COMPOSITION IS
KNOWN . AND THE TRANSFER FUNCTION IS KNOWN FOR THE FIBER , THE OUTPUT SIGNAL
CAN EE CETERMINED ; FOR EXAMPLE. FTF r EXP NEG AF SQUARE. WHERE FTF IS THE
FIBER TR ANSFER FUNCTION , A IS A CONSTANT FOR THE FIBER. AND F IS A
FREQUENCY COMPONENT OF THE SIGNAL . I.E.. OF THE WAVE.

OPTICAL-FIBER TRA P
A HAIR-FINE OPTICAL FIBER THAT IS NEARLY INVISIBLE THAT BREAKS EASILY

WHEN STRAINED THAT CAN BE PLACED ON FENCES OR IN FIELDS. THAT CAN SIGNAL THE
LOCA TION OF A BREAK AND THUS CANNOT BE CUT WITHOUT DETECTION , AND THUS CAN BE
USED TO WARN OF TRESPASSERS . SYNONYM : SECURITY OPTICAL FIBER.

OP T ICAL FILTER
A COMPONENT OR GROUP OF COMPONENTS PLACED IN AN OPTICAL SYSTEM TO

REDUCE OR ELI MINATE CERTAIN SELECTED WAVE-LENGTHS OF TRANSMITTED LIGHT
WHILE LEAVING OTHERS RELAT IVELY UNCHANGED . OR TO MODIFY THE INTENSITY OR
POLA R IZATION OF T HE LIG HT . SEE ALSO : POLARIZER.

OPTICAL FREQUENCY DIVISION MULTIPLEX
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• SEE: WAVELENGTH DIVISiON MULTI PLEX (WDM)

OPTICAL HARNESS
A NUMBER OF MULTIPLE FIBER CABLES OR JACKETED BUNDLES PLACED

TOGETHER IN AN A RRAY THAT CONTAINS BRANCHES. NOTE: A HARNESS IS USUALLY
INSTALLED WI THIN OTHER EQUIPMENT AND MECHANICALLY SECURED TO THAT
EQuIPMENT -

OPTICAL HARNESS ASSEMBLY
• AN OPTICAL HARNESS THAT IS TERMINATED AND READY FOR INSTALLATION .

OPTICAL INTEGRATE D CIRCUIT
SEE: INTEGRATED OPTICAL CIRCUIT.

OPFICAL LE~dE R
THE MEANS OF AMPLIFYING SMALL ANGULAR MOVEMENTS BY REFLECTING A BEAM OF

LIG1IT FROM A MIRROR OR PRISM.

OPTICAL MASER
A SOURCE OF NEARLY r,~ONOCROMATIC AND COHERENT RADIATION PRODUCED BY THE

SYNCHRONOUS AND COOPERATIVE EMISSION OF OPTICALLY PUMPED IONS INTRODUCED
INTO A CRYSTAL HOST LATTICE . GAS . OR LIQUID ATOMS EXCITED IN A DISCHARGE
TUBE . THE RADIA T ION BEING A SHARPLY DEFINED FREQUENCY THAT PROPAGATES IN AN
INTENSE HIGHLY DIRECTIONAL BEAM .

OPTICAL MODULATION
SEE: EXTERNAL OPTICAL MODULATION .

• OPTICAL MODULATOR
SEE : THIN-FILM OPTICAL MODULATOR .

OPTICAL MULTIMODE DISPERSION
A DISPERSION . I.E.. FREQUENCY DISTORTION . OF PULSES IN AN OPTICAL

WA~ EGUIDE CAUSED BY MODE MIXING WHEN TWO OR - RE TRANSMISSION MODES ARE
SUPPORTED BY THE SAME FIBER. NOTE: OPTICAL MOLTIMODE DISPERSION IS
GRE ATLY REDUCED IN GRADED-INDEX FIBERS. AND SOMEWHAT REDUCED BY USING A
MONOC HROMA T I C  LIGHT SOURCE , SUCH AS A LASER.

OPTICAL MULTIPLEX ERS -
SEE : THIN-F iLM OPTICAL MULTIPLEXERS.

OPTICA L PA RA METRIC OSCILLATOR
A TUNABLE DEVICE. USUALLY A CRYSTAL. THAT VARIES THE WAVELENGTH OF A

LIGHT BEAM FRO M A SOLID STATE LASER.

OPTICAL PA TH LENGT H
IN A MEDIUM OF CONSTANT REFRACTIVE INDEX . N. THE PRODUCT OF THE CEO-
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METRICAL DISTANCE AND THE REFRACTIVE INDEX. IF N IS A FUNCTION OF POSITION
ALONG THE GEOMETRICAL PATH . THE OPTICAL PATH LENGTH IS THE iNTEGRAL OF NDS .
WHERE DS IS AN ELEMENT OF LENGTH ALONG THE PATH .

OPTICAL POWER DENSITY
THE ENERGY PER UNIT TIME TRANSMITTED BY A LIGHT BEAM THROUGH A UNIT

AREA NORMAL TO THE DIRECTION OF PROPAGATION OR THE DIRECTION OF MAXIMUM
POWER GRADIENT . EXPRESSED IN WATTS PER S4~UARE METER OR iJOULES PER SECOND-
(SOUARE-METER)

OPTICAL POWER EFFICIENCY
THE RATIO OF EMITTED ELECTROMAGNETIC POWER OF AN OPTICAL SOURCE TO THE

E LECTRICAL iNPUT POWER TO THE SOURCE.

OP T IC A L PROTECTIVE  CO A TI NG
FILMS THAT ARE APPLIED TO A COATED OR UNCOATED OPTICAL SURFACE

PRIMARILY FOR PROTECTING THE SURFACE FROM MECHANICAL ABRASION . CHEMICAL
CCP.RCSION , OR BOTH. NOTE: AN IMPORTANT CLASS OF PROTECTIVE COATINGS
CONSISTS OF EVA PORA TED THIN FILMS OF TITANIUM DIOXIDE. SILIC ON MONOX IDE OR
MAGNESIUM FLUORIDE. A THIN LAYER OF SILICON MONOXIDE MAY BE ADDED TO
PROTECT AN A LUMINIZED SURFACE TO PREVENT CORROSION .

OPTIC A L RECEI V ER
A DETECTOR , CAPABLE OF DEMODULATING A LIGHT WAVE . THAT CAN BE COUPLED

TO A TRANSM I SSION MEDIUM SUCH AS AN OPTICAL FIBER.

OPT ICA L REPE AT ER
AN OPTICAL/OPTICAL. OPTICAL/ELECTRICAL, OR ELECTRICAL/OPTICAL SIGNAL

AMP LIFIC A TIO N AN D PROCESSI NG DEVICE.

OPTICAL ROT A TIO N
THE ANGUL A R DISPLACEMENT OF THE PLANE OF POLARIZATION OF LIGHT

PASSING THROUGH A MEDIUM . 2. THE AZIMUTHAL DISPLACEMENT OF THE FIELD OF
VIEW ACHIEV ED THROUGH THE USE OF A ROTATING PRISM .

OPTICAL SPACE-DIVISION MULTIPLEXING (OSOM )
THE USE OF INDEPENDENT FIBERS CONTAINED IN A BUNDLE TO PROVIDE OPTICAL

PATHS FOR INDEPENDENT CHANNELS. NOTE: USUALLY THE FIBERS ARE COLLECTED
INTO A SINGLE CABLE. WI~ H SHEATHING AND STRENGTH MEMBERS .

OPTIC AL SURFACE
IN AN OPTICAL SYSTEM . A REFLECTING OR REFRACTING SURFACE OF AN OPTICAL

ELE MENT , OR ANY OTHER IDENTIFIED GEOMETP IC SURFACE IN THE SYSTEM. NOTE:
NORMALLY , OPTICAL SURFACES OCCUR AT SURFACES OF DISCONTINUITY (ABRUPT CHANGES)
OF FR ACT IVE INDICES . ABSORPTIVE QUALITIES. TRA NSM ISS IVITY , VITRIFICATIO N.
OR OTHER OPTIC A L DUALITY OR CHAR ACTERISTIC.

OPTIC A L SWITC H
A SWITC HING CIRCUIT THAT ENABLES SIGNALS IN OPTICAL FIBERS AND INTEGRATED
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OPTICAL CIRCUITS (IOC TO BE SELECTRELY SWITCHED FROM ONE CIRCUIT OR PATH

~O A~ OTHER OR TO PERFORM LOGIC OPERATIONS WITH THESE SIGNALS. BY USING
ELEC~ ROOPTIC-EFFE CTS . MAGN ETJOPTIC-EFFECTS . OR OTHER EFFECTS OR METHODS THAT
OFEOATE ON TRANSM ISSION MODES. SUCH AS TRANSVER SE-ELECTRIC VERSUS TRANSVERSE
MAGNETIC MODES , TYP E AN D DIREC T ION OF PO LARIZ A T ION . OR OTHER CHARACTERISTICS
OF ELECTROMAGNETIC WAVES. SEEL THIN-FILM OPTICAL SWiTCH. SEE ALSO: FLiP-
CHIP.

OPTICAL TAPER
AN OPTICAL FIBER WITH A DIAMETEP THAT IS A LINEAR FUNCTION OF ITS

LENGTH. THUS HAVING A CONICAL SHAPE . EIT HER INCREASiNG OR DECREASING IN
DIAMETER IN THE DIRECTION OF PROPAGATION OF A LIGHT WAVE IN A LONGITUDINAL
DiRECTION . NOTE : THE TAPER CAN BE USED TO INCREASE OR DECREASE THE SIZE

- - , OF AN IMAGE WHEN THE TAPERS ARE BUNDLED. SYNONYM: CONICAL FIBER,

• OPTICAL TRAN SIMPEO~ NCE
IN AN OP TICAL TRANSMISSION SYSTEM . THE RATIO OF THE OUTPUT VOLTAGE AT

THE DETECTOR END TO THE INPUT CURRENT AT THE SOURCE END.

OPTICAL TRANSMITTER
A SOURCE OF LIGHT CAPABLE OF BEING MODULATED AND COUPLED TO A TRANSMISS-

ION MEDIUM SUCH AS AN OPTICAL FIBER OR AN INTEGRATED OPTICAL CIRCUIT .

OPTiCAL VIDEO DISC (OvD)
A DISC ON THE SURFACE OF WHICH DIGITAL DATA IS RECORDED AT HIGH PACKING

DENS ITIES IN CONCENTRIC CIRCLES OR IN A SPIRAL USING A LASER BEAM TO RECORD
SPOTS. THAT A RE READ BY MEANS OF A REFLECTED LASER BEAM OF LOWER INTENSITY
THAN THE RECORD ING INTENSITY. NOTE: LIP TO 1O-TO-T HE- IITH-POW ER BITS ARE
BEI NG RECORDED ON A SINGLE DISC . THUS BEI NG SUITABLE FOR AN HOUR OF TV
PROGRAMMING PLAYBACK .

OPTICAL WAVEGUIDE
SEE: DIFFUSED OPTICAL WAVEGUIDE ; FIBER-OPTIC WAVEGUIDE;

HETE ROEP IT A X I A L  OPTICAL NA~ EGUIDE.
SEE : SLAB-DIELECTRIC OPTICAL WAVEGU IDE : STRIP-LOADED DIFFUSED OPTICAL

WAVEGU IDE; THIN-FILM OPTICAL WAVEGU I DE .

OPTIC BUNDLE
SEE : FIBER-OPTIC BUNDLE.

OPT IC C A BLE
SEE: FIBER-OPTIC CABLE.

OPTIC CCMMUNICATIONS
SEE : FIBER-OPTIC COMMUNICATIONS.

OPTIC CONNECTOR
SEE : FIXED FIBER-OPTIC CONNECTOR; FREE FIBER-OPTIC CONNECTOR.
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OPTIC-ELECTRONIC DEVICE

SEE : OPT OELEC TRONIC DE V ICE.

OPTIC MULTIPORT COUPLER
SEE: FiBER-OPTIC MULTI PORT COUPLER.

OP T IC PROBE
SEE: FIBER-OPTIC PROBE.

OP T IC ROD COUPLE R
SEE : FIBER-OPTIC ROD COUPLER.

OPTIC ROD MULTIPLEXER-FILTER
SEE : FIBER-OPTIC ROD MULTIPLEXER-FILTER.

- • OP T ICS
THAT BRANCH OF PHYSICAL SCIENCE CONCERNED WITH THE NATURE AND

PROPERTIES CF ELECTROMAG NET IC RADIATION AND WITH THE PHENOMENA OF VISION .
SEE: COATED OPT ICS: ELECTRON OPTICS: FIBER OPTICS ; GEOMETRIC OPTICS;
PHYSICAL OPTICS; INTEGRATED OPTICS.

SEE : A CTIV E OPTI CS: CR Y ST A L OPT ICS: GEOMETRIC OPTICS:
ULTRAVIOLET FIBER OPTICS.

OPTIC SC RAM BLER
SEE : FIBER-O PTIC SCRAMBLER .

OPT IC SPL ICE
SEE: FIBER-OPTIC SPLICE.

OPTIC TERMINUS
SEE : FIBE R OPTIC TERMI NUS.

OPTIC TRANSMISSION SYSTEM
• SEE : FIBER-OPTIC TRANSMISSION SYSTEM; LASER FIBER OPTIC TRANSMISSION

SYSTEM -

OPTIC WAVEGUIDE
SEE : FIBER-OPTIC WAVEGU IDE .

OP TOE LECTR ON IC DEV ICE
I . A DEVICE RESPONSIVE TO ELECTROMAGNETIC RADIATION IN THE VISIBLE.

INFRARED . OR ULTRAVIOLET SPECTRAL REGIONS OF THE FREQUENCY SPECTRUM: EMITS
OR MODIFIES NONCONERENT OR COHERENT ELECTROMAG NETIC RADIATION IN THESE SAME
REGIONS: OR UTILIZE S SUCH ELECTROMAGN ETIC RADIATION FOR ITS INTERNAL
OPE RAT ION . NOTE : THE WA VELE NGTHS HANDLED BY THESE DEV ICES RANGE FROM
AP PROXIMATELY 0.3 TO 30 MICRONS. 2. ELECTRONIC DEVICES ASSOCIATED WITH
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LIGHT. SERVING AS SOURCES , CONDUCTORS. OR DETECTORS . SEE A LSO: LIGHT
S’V NONYM : OPTIC-ELECT RONiC DEVICE .

ORDE R
SEE : DIFFRACTION GRATI?~G SPECTRAL ORDER .

ORDI NAR Y RAY
THE RAY THAT HAS AN ISOTROPIC VELOCiTY IN A DOUBLY REFRACTING CRYSTAL,

OBE YING SNELL’S LAW UPON REFRACTION AT THE CRYSTAL SURFACE.

OSCI L LA TOR
SEE: O PT IC A L PA RAMETRIC OSCI LLA TOR .

05DM
SEE : OPTiCAL SPACE-DIVISION MULTIPLEXING .

OUTSIDE VAPOR PHASE OXIDATION PROCESS (OVPO )
A CVPO I~ROC E~ S. FOR THE PRODUCTION OF OPTICAL FIBER . IN WHICH THE SOOT

STREAM. AND HEATIN G FLAME . 15 DEPOSITED ON THE OUTSIDE SURFACE OF THE
ROTATING GLASS ROD. SEE ALSO: INSIDE VAPOR PHASE OXIDATION PROCESS ;
CHEMICAL VAPOR PHASE OXIDATION PROCESS .

OVO
SEE: OPTICAL VIDEO DISC .

OVPO
SEE: OUTSIDE VAPOR-P HASE OXIDATION PROCESS.

OXID AT ION PROCESS
SEE : AXI A L VAPOR-PHASE OXIDATION PROCESS: CHEMICAL VAPOR-PHASE

OXID ATION PROCESS: INSIDE VAPOR-PHASE OXIDATION PROCESS ; MODIFIED INSIDE
VAPOI - PHASE OXIDATION PROCESS ; OUTSIDE VAPOR-PHASE OXIDATION PROCESS .

P

PACKING DENSITY
IN A BUNDLE OF FIBERS , THE END CROSS-SECTIONAL TOTAL CORE AREA PER

UNiT OF CROSS-SECTIONAL AREA OF THE ASSEMBLY OF FIBERS WHOSE CROSS-SECTIONAL
CORE AREAS A RE COUNTED. NOTE : PAC KING DENSIT Y VAR IES WIT H SIZE OF FIBER .
CORE AREAS RELATIVE TO TOTAL FIBER. THE GEOMETRIC OR SPATIAL DISTRIBUTION OF
FIBERS. THE OVERALL SIZE OF FIBERS. TIGHTNESS OF PACKiNG. AND OTHER FACTORS.
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PACKING FRACTION )PF)
THE RATIO OF 1H~ TOTAL ACTIVE CORE CROSS-SECTIONAL AREA OF A FIBER

~ aN~ LE TO THE TOTAL END AREA OF THE BUNDLE. NOTE: IT MAY BE NECESSARY TO
SPECIFY THE CONDITIONS UNOER~ uICH THE PACKING FRACTION IS TO BE MEASURED.
FOR E XA MPLE. THE END AR EA OF A BUNDLE OR CABLE MIGHT BE THE INSIDE AREA OF
A TERI.’INAT ION OR COUPLER. A PACKING FRACTION MIGH T BE GIVEN AS: PF N (A/D)
SQUARE. WHERE N IS THE NUMBER OF FIBERS . A IS THE DIAMETER OF THE CORE IN
EACH FIBER . AND D IS THE DIAM ETER OF THE WHOLE ASSEMBL Y .

PACK ING FRACTION LCSS
THE POWER LOSS. EXPRESSED IN DECIBELS (DB). DUE TO THE PACKING

FR ACTION .

P AC V D
SEE : PLASMA - ACTIVATED CHEMICAL VAPOR DEPOSITION PROCESS.

PANCRATIC LENS
SEE: ZOOM LENS .

PARA BOLIC INDE X PRO FILE
IN AN OP T ICAL FIBER. THE CONDITION OF HAVING THE REFRACTIVE INDEX VARY

RA DIALLY AS A PARA BOLIC FUNCTION OF THE P~DIUS . NAMELY IN SUCH A MANNER THAT
THE REFRACTIVE I~~~EX AT ANY RADIUS. R . IS GIVEN BY: NIR) s N(1) ( 1 - A  R
SQUARE). WHERE P 15 THE )ADIA L DISTANCE FROM THE FIBER AXIS. A IS A
CONSTANT . AND NM IS THE REFRACTIVE INDEX AT R • 0. I.E. AT THE CENTER .
A DELTA /ID SQUARE) . WHERE DELTA 1 -(N (2)/N(l))
AND E IS THE VALUE OF P FOR WHICH THE INDEX
BECQ~ ES UNIFORM . THIS FORMULA IS ALSO WRITTEN
AS N(1) (1 -DELTA ) (RIB) SQUARED). WHERE B is A CONSTANT.

PA~ABO LOIDAL MIRROR
A CONCAVE MIRROR THAT HAS THE FORM OF A PARABOLOID OF REVOLUTION .

NOTE: THE PARABOLO1DAL ?~IRROR MAY CONSIST OF ONLY A PORTiON OF A PAPA-
BOLOIDAL SLRFLCE THROUGH WHICH THE AXIS DOES NOT PASS. IT IS KNOWN AS AN
OFF-AXIS FARAB OLO I DAL MIRROR. ALL AXIAL PARALLEL LIGHT RAYS ARE FOCUSSED AT
THE FOCAL POINT OF THE PARABOLOID WITHOUT SPHERICAL ABERRATION . AND CONVERSELY
ALL LIGHT RAYS E~ 6NATING FROM AN AXIAL SOURCE AT THE FOCAL POINT ARE REFLECTED
AS A BUNDLE OF PA RALLEL RAYS WITHOUT SPHERICAL ABERRATION . PARABOLOID A L
MIRRORS ARE FREE FROM CHROMATIC ABERRATION . SEE: OFF-AXIS PARABOLOIDAL
MI RROR.

PARALLEL LIGHT
SEE: COLLIMATED LIGHT .

PARAMETR iC OSCILLATOR
SEE : OPTICAL PARAMETRIC OSCILLATOR .

PARA XIAL RAY
A RAY OF A GROUP OF RAYS THAT APPROACHES THE CHIEF RAY OF THAT BUNDLE
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£5 ITS LIMI TING POSITION . NOTE: IT IS A RAY IN THE SENSE OF GAUSSIAN QR
F1~~ST ORDER OPTICS . IT IS NEARLY PARALLEL WITH THE OPTICAL AXIS. FOR
PURPOSES OF COMPUTATION . THE ANGLE BETWEEN PARAXIA L RAYS AND THE OPTICAL
AX IS IS SMA LL ENOUGH FOR THE SINE OF THE ANGLE .10 BE REPLACED BY THE ANGLE
IN RADIANS WITHOUT INTRODUCING SIGNIFICANT ERRORS.

PATH LENGTH
SEE: OPT ICAL PATH LENGTH.

PATTERN
SEE: ACCEPT ANCE PATTERN ; RADIATION PATTERN .

PCS
SEE: PLASTIC-CLAD SILICA FIBER.

PD
SEE : PHOTODETECTOR .

PEAK
SEE : ABSOR PT ION PEAK.

PEAY. RADIANT INTENSITY
THE MAXIMUM VALUE OF RADIANT INTENSITY OF A LIGHIWAVE.

PEAK WAVELENGTH
THE WAVELENGTH AT WHICH THE RADIANT INTENSITY OF A LIGHTWAVE IS A

MAXIMUM.

PENCIL
SEE : LIGHT PENCIL.

PENTA PRISM
PRISM HAVING THE UNIQUE PROPERTY OF BEn’. ABLE TO DIVERT A BEAM OF

L IGHT NINE Ir DEGR EES IN THE PRINCIPAL PLAN E EVEN IF THE BEAM DOES NOT STRIKE
THE END FA CES EX A CTL Y NORMA LLY.

PERI PHERAL STRENGTH-MEMBER OPTICAL CABLE
A CABLE CONTAINING OPTICAL FIBERS THAT ARE ON THE INSIDE OF A GROUP OF

OUTER HIGH TENSILE-STRENGTH MATERIAL SUCH AS STANDARD OR SOLID CONTRA-HELICAL
OR LONG ITUDINAL STEEL NYLON . OR OTHER MATERIAL . WITH A CRUSH-RESISTANT

~JA CK ETI NG (SHEA TH ING ) ON THE OUTSIDE OF THE CABLE. SEE ALSO: CENTRAL
STRENGTH-MEMBER OPTICAL CABLE.

PF
SEE: PACKI NG FRACTION .
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PHASE MODULATIO N
SEE : E LECTRCOPTIC PHASE MODULATION .

PHASE OXIDA T ION PROCESS
SEE : CHEMICAL VAPOR-PHASE OX IDATION PROCESS: INSIDE VAPOR-PHAS E

OXIDATION PROCESS: MODIFIED INSIDE VAPOR-PHASE OXIDATION PROCESS.

PHASE TERM
IN THE PROPAGATION OF AN ELECTROMAGNETIC WAVE IN A WAVEGUIDE . SUCH AS

AN OPTICAL FIBER OR METAL PIPE. THE TER M . H, IN THE EXPRESSION FOR THE
EXPONENT IAL VAR IA TIO N CHARACTERISTIC OF GUIDED WAVES. EXP(-PZ ) • EXP
(-1 HZ - AZ ). THAT REPRESENTS THE PHASE CHANGE PER UNIT OF PROPAGATION DISTANCE
OF TNE WAVE. CAUSING PULSE DISTORTION . NOTE: THE PHASE TERM . H. IS
DE PENDENT UPON THE PERMITT IVITY AND PERMEABILITY OF THE MAT ERIAL FILLING
THE GUIDE . THE FREQUENC Y . AND THE MODAL CHARACTERISTICS OF THE PROPAGATING
WAVE. SEE ALSO : ATTENUATION TERM ; PROPAGATION CONSTANT .

PHOSPHORESCENCE
LUMINESCENCE OF A MATERIAL THAT OCCURS DURING . AND FOR SOME TIME AFTER .

THE MATERIAL HAS BEEN STiMULATED BY RADIATION ENERGY . SEE ALSO: LUMINE-
SCE NCE .

PHOTOCONDUCT ION
AN INCREASE IN THE ELECTRICAL CONDUCTION CAPABILITY RESULTING FROM THE

ABSORPTIO N OF ELECTROMAGNETIC RADIAT ION BY THE MATERIAL.

PHOTOCCNOUCTI V E CELL
A DEVICE FOR DETECTING OR MEASURING ELECTROMAGNETIC RADIATION INTENSITY

BY VARIATION OF THE CONDUCTIVITY OF A SUBSTANCE CAUSED BY ABSORPTION OF THE
RADIATION . SYNONYM: PHOTORESISTIVE CELL . PHOTORESISTOR .

PHOTOCONDUCTI V E DEV ICE
A DEVICE THAT MAKES USE OF PHOTOCONDUCTIVITY . SUCH AS A PHOTOCONDUCTIVE

CELL.

PHOTOCONDUCTI V E EF FECT
THE PHENOMENON IN WHICH SOME NON-METALLIC MATERIALS EXHIBIT A MARKED

INCREASE zr. ELECTRICAL CONDUCTIVITY UPON ABSORPTION OF PHOTON ENERGY .
PHOTOCONCUCTIVE ~.‘ATERIAL S INCLUDE GASES lIONIZATION ) AS WELL AS TO CRYSTALS .
THEY APE USED IN CONJUNCTION W ITH SEMICONDUCTOR MATERIALS THAT ARE ORbINARILY
POOP CONDUCTORS BUT BECOME DISTINCTLY COWDUCTING WHEN SUBJECTED TO PHOTON
ABS (.’RPTION . THE PHOTONS EXCITE ELECTRONS iNTO THE CONDUCTION BAND WHERE
THEY MOVE FREELY . RESULTI NG IN GOOD ELEC TRICAL. CONDUCTIVITY . THE CONDUCT-
1V ITY INCREASE IS DUE TO THE ADDITIONAL FREE CARRIERS GENERATED WHEN PHOTON
ENERGIES ARE ABSORBED IN ENERGY TRANSITIONS. THE RATE A T WHICH FREE CAR R IERS
ARE CE NERA TED AND THE LENGTH OF TIME THEY PERSIST IN CONDUCTING STATES (THEIR
LI FETIME ) DETERMINES THE AMOUNT OF CONDUCTIVITY CHANGE.

PHOTOCONDUCTI V E FI LM
A FILM OF MATERIAL WHOSE ELECTRICAL CURRENT-CARRYING ABILITY IS

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ENHANCED WHEN ILLUM INATED BY ELECTROMAGNETIC RADIATION . PART ICULARL Y IN THE
VISIBLE REGION QF THE FREQUENCY SPECTRUM .

PHOTOCONDUCTIVE GAIN FACTOR
THE RATIO OF THE NUI?6ER OF ELECTRONS PER SECOND F LOWING THROUGH A

CIR CUiT CONTAIN iNG A CUBE OF SEMICONDUCTING MATERIAL. WHOSE SIDES ARE OF UNIT
LENGTH . TO THE NLI BER OF PhOTONS PER SECOND OF INCIDENT ELECTROMAGNETIC
RADIATION AeSORBED IN THIS VOLUME .

PHOTOCONOUCTIVE METER
AN EXPOSURE VETER IN WHICH A BATTERY SUPPLIES POWER THRCUGH A PHOTO-

CONDUCTIVE CELL TO AN ELECTRICAL CURRENT MEASURING DEVICE . SUCH AS A MILLIAM-
~ETEF .. TO MEASURE THE INTENSITY OF RADIATION . SUCH AS LIGHT INTENSITY .
INCICENT UPON ITS A CTIVE SURFACE .

PHOTOCONDUCT1VE PHOTODETECTOR
A PHOTODETECTOR THAT MANES USE OF THE PHENOMENON OF PHOTOCONOUCTIVITY

IN iTS OPERAT ION . THUS iT DETECTS THE PRESENCE OF ELECTROMAGNET IC RADIATiON
P.~RTICU LARLY IN THE VISIBLE REGION OF THE FREQUENCY SPECTRUM . BY CHANGING
I TS E LECTRIC A L R ESIST AN CE IN A CCORDAN CE W I TH THE INTENSIT Y OF THE INCIDENT
RADi A TION , THUS CCNTROLLING THE CURRENT FLOW FROM AN APPLIE D BIAS VOLTAGE
FCWLP SOURCE. NOTE: USUALLY A SOURCE OF VOLTAGE IS NEEDED TO DRiVE A
CURRENT THAT WILL VARY ACCORDING TO THE VA RIAT ION IN CONDUCTIVITY RESULTING
FRQ~ THE VARIATION IN INCIDENT ELECTROMAGNETIC RADIAT ION .

PHOTOCONDUCTI V ITY
THE INC REASE IN ELECTRICAL CONDUCTiVITY DISPLAYED BY MANY MATERIALS.

PARTICULARLY NON-M ETALLIC SOLIDS . WHEN THEY ABSORB ELECTROMAGNETIC RADIATION.

P HO I OC C,N DUC T OP
A MATERIAL. USUA LLY A NONMETA LLIC SOLID . WHOSE CONDUCTIVITY INCREASES

WHEN IT IS EXPOSED TO ELECTROMAGNETIC RADIATION .

PHOTODETECTOR IPO )
A DEV ICE CAPA BLE OF EX TR A CTING THE INFORMA TION FROM AN OPTICAL CARRIER

I .E. A THERMAL DETECTOR OR A PHOTON DETECTOR . THE LATTER BEING USED FOR
COMMUN iCATIONS MORE THAN THE FORMER. SEE: PHOTOCONDUCTIVE PHOTODETECTOR;
PHOTCELECTROMAGNET IC PHOTODETECTOR ; PHOTOEMISSIVE PHOTODETECTOR; PHOTO-
VOLTA IC PHOTODETECTOR .

PHOTODETECTOR PESPONSIVITY
THE RATIO OF THE RMS VALUE OF THE OUTPUT CURRENT OR VOLTAGE OF A

PHOTODETECTOR TO THE RMS VALUE OF THE iNCIDENT OPTICAL POWER INPUT. NOTE:
IN MOST CASES. DETECTORS ARE LINEAR IN THE SENSE THAT THE RESPONS ZVITY IS
INDEPENDENT OF THE INTENSITY OF THE INCIDENT RADIATION . THUS . THE DETECTOR
RESPONSE IN AMPS OR VOLTS IS PROPORTiOr~A L TO INCIDENT OPTICA L POWER . WATTS.
DI FFERENTIAL RESPC .NSIVITY APPL IES TO SMA _ L VARIA TIONS IN OPTICAL. POWER.
OPTICAL DETECTORS ARE SQUARE LAW DETECTORS THA T RESPOND TO OPTICAL INTENSITY .
I .E.. THE SQUARE QF THE ELECTROMAGNETIC FIELD ASSOCIATED WITH THE OPTICAL
RADIATION . THEY ARE LINEAR IN THE SENSE THAT TIlE RESPONSE IN VOLTS OR AMPS
VARIE S LINEARLY W ITH OPTICAL POWER INPUT.

97

—~~~~~
_

~
_
~o ~~~~~

- 
- - - - 

-- -

.



PHOTOD I OCE
• SEE : AVALANCHE PHOTODIODE.

• PHOTOD IODE COU PLER
SEE: AVALANCHE PHO1ODIODE COUPLER; POSITIVE•JNTRINS IC-NEGAT I VE

PHOTODIODE COUPLER.

PHOTOE F FECT
SEE: E XTERNAL PHOTCEFFECT; INTERNAL PHOTOEFFECT; EXTRINSIC INTERNAL

FI4OTOEFFECT; INTRINSIC INTERNAL PHOTOEFFECT.

PHOTOE F FECT DE TEC TOR
SEE : EXTER NAL PHOTOEFFECT DETECTOR : INTERNAL PHOTOEFFECT DETECTOR .

PHOTOELECTRIC EFFECT
1 . THE CHANGES IN MA T ER IA L . ELECTRICAL CHARACTERISTICS DUE TO PHOTON

ABSORPTION . 2. THE EMISSION OF ELECTPO’~S AS THE RESULT OF THE ABSORPTION
OF PHOTONS IN A MAT ERIAL NOTE: THE PHOTONS CAN BE OF ANY ENERGY AND THE
ELECTRONS CAN BE RELEASED INTU A VACUUM OR INTO A SECOND MATERIAL. THE

F MATERIAL  ITSELF ~A Y BE SOLID. LIQUID OR GAS. THUS. PHOTOCO NDUCTI V E .
PHOTOELECTRCMAGNETIC . PHOTOEMISSIVE AND PI4OTOVOLTAIC EFFECTS ARE ALL
PHOTC’EL ECTPIC E F F E C T S .

pHOTGE LECT ROr, AG r lETtc EFFECT
THE PRODUCTION OF A POTENTIAL. DIFFERENCE BY VIRTUE OF THE INTERACTION

OF A MAGNE T IC FIELD WITH A PHOTOCONDUCTIVE MATERIAL SUBJECTED TO INCIDENT
RADIATION . NOTE: THE INCIDENT RADIATION CREA TES HOLE-ELECTRON PAIRS THAT
DIFFUSE INTO THE MATERIAL. THE MAGNETIC FIELD CAUSES THE PAIR COMPONENTS
10 S E P A R A T E . RESULTING IN A POTENTIAL DIFFEREN CE ACROSS THE I.’ATER IAL . IN
MOST APPLI CATIONS. THE LIGHT IS MADE TO FA LL ON A FLAT SURFACE OF AN INTER-
METALLIC SEMICON D’~CT OR LOCATED IN A M A G N E T I C  FIELD THAT IS PARALLEL TO THE
SURF A CE . EXCESS HO LE-ELECTRON PAIRS A RE CREATED. AND THESE CARRIERS DIFFUSE
IN THE DIRECTION OF THE LIGHT BUT ARE DEFLECTED BY THE MAGNETIC FIELD TO
GIVE A CURRENT FLOW THRO UCH THE SEMICONDU CTOR THAT IS AT RIGHT ANGLES TO
BOTH THE L.IC.HT RA YS AND THE MAGNETIC FIELD. THIS IS DUE TO TRANSVERSE FORCES
AC TING ON ELECTRONS AND HOLES DIFFUSING INTO ~hE SEMI-CONDUCTOR FROM THE
SURFACE. SYNONYM : PHOTOMAGNETOELECTR IC EFFE..T.

PHOTOE L ECTRO MA GNETIC PHOTODET ECTOR
A PHOTODETECTOR THAT MAKES USE OF THE PHOTOELECTROMAGNETIC EFFECT .

NAMELY USES AN APPLIED MAGNETIC FIELD .

PHC’TOEW ISSIVE CELL.
A DEVICE THAT DETECTS OR MEASURES RADIANT ENERGY BY MEASUREMENT OF THE

RES ULTING EMISSION OF ELECTRONS FROM SURFACE THAT HAS OR DISPLAYS A PHOTO-
EMISSIVE EF FECT.

PHOTOEMISSIVE EFFECT
THE EJECTION OF ELECTRONS FROM A MATERIAL. USUALLY INTO A VACUUM . AS

_ _ _  _ _ _  
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A RESULT OF PHOTON ABSORPTION .

• PHOTOEP.ISSIVE PHOTODETECTOR
• A PHOTODETECTOR THAT MAKES USE OF THE PHOTOEMISSIVE EFFECT . NOTE:

USUALLY AN APPLIE D ELECTRIC FIELD IS NECESSARY TO ATTRACT OR COLLECT THE
EMITTED ELECTRONS.

PHOTOEMISSIVE TUBE PHOTOMETER
A PHOTOMETER THAT USES A TUBE MADE o? A PHOTOEMISSIVE MATERIAL.

NOTE: IT IS HIGHLY ACCURATE. BUT REQUIRES ELECTRONIC AMPLIFICATION . AND IS
USED MAINLY IN LABORATORIES.

PHOTOEM ISS IV IT Y
THE PROPERTY OF A SUBSTANCE THAT CAUSES IT TO EMIT ELECTRONS WHEN

ELECTROM AGNETIC RADIATI ON IN THE VISIBLE REGION OF THE FREQUENCY SPECTRUM IS
INCIDENT UPCN IT. NOTE: NORMALLY AN ELECTRIC FIELD IS APPLIED TO COLLECT

• THE EMITTED ELECTRONS .

PHOTOMAGNETOELECTRIC EFFECT
SEE : PHOTOELECTROMAGNETIC EFFECT .

PHOTOMETER
SEE; PHOTOEMISSIVE TUBE PHOTOMETER.

PHOTOMETRY
THE SC I ENCE DEVOTED TO THE MEASUREMENT OF THE EFFECTS OF ELECTRO-

MAGNETIC RADIATION ON THE EYE. NOTE: PHOTOMETRY IS AN OUTGROWTH OF
PSYCHOPHYSICAL ASPECTS . AND INVOLVES THE DETERMINATION OF VISUAL EFFECTIVENESS
BY CONSIDERING RADIATED POWER AND THE SENSITIVITY OF THE EYE TO THE FREQUENCY
IN QUESTION .

• PHOTOMULTIPLIE R
AN ELEC TRON TUBE THAT MU LTIPLIES THE EFFECT OF INCIDE NT ELECTROM AGNETIC

RADIATION BY ACCELERATING EMITTED ELECTRONS AND USING THEM TO IMPINGE UPON
OTHER SUR FA CES . KNOCKING OUT ADDITIONAL ELECTRONS. UNTIL A LARGE ELECTRIC - •

CURRENT IS PRODUCED FOP LOW INCIDENT RADIATION LEVELS. NOTE: THE ELECTRON
TUBE CONTAI NS A PHOTOCATHODE . ONE OR MORE DYNODES. AND AN OUTPUT ELECTRODE .
ELECTRONS EMITTED FROM THE CATHODE ARE AMPLIFIED BY SECONDARY EMISSION FROM
THE DYNODES. THE ORIGINAL ELECTRON EMISSION IS THUS CASCADED BY THE SECOND-
ARY ELECTRODES .

PHOTON
A QUANTUM OF ELECTROMAGNETIC ENERGY . NOTE: THE ENERGY OF A PHOTON

IS HF . WHERE H IS PLANCK’S CONSTANT AND F IS THE FREQUENCY OF THE RADIATION .
SEE A LSO: PLANCK’S LAW.

PHOTON DETECTOR
A DEVICE THAT RESPONDS TO INCIDENT PHOTONS. I.E. A DEVICE CAPABLE OF

SIGNALING. WiTH SOME REASONABLE PROBABILITY OF BEING CORRECT . THE ABSORPTION

9.
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OF A PHOTON IQUANTUM OF LIGHT ENERGY). NOTE: THE PHOTON DETECTOR EXHIBITS
A CL4AN(iE IN PROPERTY WHEN IT ABSORBS A PHOTON . I.E. IT IS PHOTOEMISSIVE.
PHOTOCONDUCTI VE . PHOTOVOLTAIC. OR PHOTOELECTROM AGNE TI C.

PHOTORESISTI V E CEL L
SEE: PHOTOCOP4DUCTIVE CELL.

PHOTORE SI STOP
SEE: PHOTOCONDUCTI VE CELL.

PHOTOTRONIC PHOTOCE LL
SEE : FHOTO VOLTAIC PHOTOCELL.

PHOTOVOLTA IC
• PERTAINING TO THE CAPABILITY OF GENERATING A VOLTAGE AS A RESULT OF

EXPOSURE TO VISIB LE OR OTHER RADIATION .

PHOTOVOLTA IC CELL
A DEVICE THAT DETECTS OR MEASURES RADIANT ENERGY BY THE PRODUCTION OF A

• SOURCE OF VOLTAGE PROPORTIONAL TO THE INCIDENT RADIATION INTENSITY. NOTE:
ii IS POSSIBLE TO OPERATE A PHOTOVOLTAIC CELL WITHOUT AN ADDITIONAL SOURCE OF
VOLT AGE. SINCE IT DEVELOPS A VOLTAGE. THE CELL DETECTS OR MEASURES ELECTRO-
MAGNETIC RA DIAT ION BY GENERATING A POTENT IAL AT A JUNCTION (BARRIER LAYER)
BETWEEN TWO TYPES OF MATERIAL. UPON ABSORPTION OF RADiANT ENERGY . SYNONYMS :
BARRIER-LAYER CELL; BARRIER-LAYER PHOTOCELL; BOUNDARY-LAYER PHOTOCELL;
PHOTPONIC PHOTOCELL.

PHOTOVO LT A IC E FFEC T
• THE PRODUCTION OF AN ELECTROMAGNETIC FORCE (VOLTAGE ) ACROSS A SEMI-

CONDUCTOR P-N JUI.CIIQN DUE TO THE ABSORPTION OF PHOTON ENERGY. NOTE: THE
• POTENTIAL IS CAUSED BY THE DIFFUSION OF HOLE-ELECTRON PAIRS ACROSS THE

JUNCTION POTENTIAL BARRIER WH ICH THE INCIDENT PHOTONS CAUSE TO SHIFT OR
INCREASE . LE AD ING TO DIRECT CONVERSION OF A PANT OF THE ABSORBED
ENERGY INTO USABLE ELECTRIC FORCE (VOLTAGE). USUALLY THE PHOTOVOLTAIC EFFECT

• INVOLVES THE PRODUCTiON OF A VOLTAGE IN A NONHOMOGENEOUS SEMICONDUCTOR . SUCH
AS SILICO N . OR AT A JUNCTION BETWEEN TWO TYPES OF MATERIAL.

PHOTOVOLT A IC M ETER
AN EXPOSURE CELL. IN WHICH A PHOTOVOLTAIC CELL PRODUCES A CURRENT

• PROPORTIO NA L TO THE LIGHT INTE NSIT Y . OR AREA EXPOSED. FALLING ON THE CELL.
• AND THIS CURRENT IS MEASURED BY A SENSITIVE CURRENT-MEASURING DEVICE . SUCH AS

A MICROAMMETER.

PHOTO VOLT A IC PHOTODE TECTOR
A PHOTCDETECTOR THAT MAKES USE OF THE PHOTOVOLTAIC EFFECT . NOTE :

USUALLY A SOURCE OF VOLTAGE IS NOT NEEDED FOR THE PHOTOVOLTAIC PHOTODETECTOR .
SINCE IT IS ITS OWN SOURCE OF VOLTAGE.

PHYSI CAL OPTICS
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THE BRANCH OF OPTICS THAT CONSIDERS LIGHT AS A FORM OF WAVE MOTION . IN
KHICH ENERGY IS PROPAGATED BY WAVE FRONTS . I.E. A FORM OF ELECTROMAGNETIC

• RADIATION OR WAVES .
THE BRANCH OF SCIENCE THAT TREATS LIGHT AS A WAVE PHENOMENON WHEREIN

LIGHI PROPAGAT ION IS STUDIED BY MEANS OF WAVE FRONTS RATHER THAN RAYS AS IN
GEOMETR IC OPTICS.

PICK-OFF COUPLiNG
SEE : TANGENTIAL COUPLING .

PIN DIODE
A JUNCTION DIODE DOPED IN THE FORWARD DIRECTION POSITIVE . INT RINSIC.

AND N EGATIVE. IN THAT ORDER. NOTE: PIN DIODES ARE USED AS PHOTODETECTORS
IN FIBER AND INTEGRATED OPTICAL CIRCUITS.

PLANCK’S CONSTANT
• A PHYSICAL CONSTANT EQUAL TO 6.626 X 10 EXP (-34) JOULE-SECONDS.

SEE ALSO : PLAIICK’S LAW.

PLANCK S LAW
THE QUANTUM OF ENERGY ASSOCIATED WITH AN ELECTROMAGNETiC FIELD OF

FREQUENCY F IS E HF WHERE H IS PLANCK S CONSTANT (Hr6.626X1O(-34 ) JOULE
SECI AND E IS THE PHOTON ENERGY. NOTE: THE PRODUCT OF ENERGY TIMES THE
TIME IS SOMETIMES REFERRED TO AS THE ACTION . HENCE . H IS SOMETI MES REFERRED
TO AS ThE ELEMENTARY QUANTUM OF ACTION . PLANCPc’S LAW IS THE FUNDAMENTAL.
LAW OF QUANTUM THEORY AND HAS DIRECT APPLICATION IN OPTICAL COMMUNICATIONS
(LIGHTWAVE COMMUN I CATIONS). IT DESCRIBES THE ESSENTIAL. CONCEPT OF THE
QUANTA OF ELECTROMAGNETIC ENERGY .

PLANE
• SEE : FOCAL PLANE; IMAGE PLANE; OBJECT PLANE.

SEE : MERIDIAN PLANE.

PLANOCONCAVE LENS
A LENS WiTH ONE SURFACE PLANE. THE OTHER CONCAVE.

PLANO LENS
A LENS HAVING NO CURVED SURFACE. OR WHOSE TWO CURVED SURFACES NEUTRALIZE

EA .H OTHER . SO THAT IT POSSESSES NO NET PE FRACTI NG POWER.

PLASMA-ACTIVAT ED CHEMICAL VAPOR DEPOSITION PROCESS (PACVD )
A CHEM ICAL VAPOR DEPOSITION (CVD) PROCESS FOR MAKING GRADED-INDEX (GI )

OPT IC A L FIBE RS BY DEPOSITI NG A SERIES OF THIN LAY ERS OF MATE R IALS OF DIFFERE NT
REFRACTIVE INDICES ON THE INNER WALL OF A GLASS TUBE AS CHEMICAL VAPORS FLOW
THROUGH THE TUBE. USING A MICROWAVE CAVITY TO STIMULATE THE FORMATION OF
OXIDES BY MEANS OF A NON-ISOTHE RMAL PLASMA GENERATED BY THE MICROWAVE
RESONANT CAVITY.

PLASTIC-CLAD SILICA FIBER (PCS)
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AN OPTICAL FIBER CONSISTING OF A PURE SILICA GLASS CORE WITH PLASTiC
CLADDING . THUS . BEI NG A STEPPED REFRACTI VE-INDEX FIBER. NOTE : LOSS AND
DIS~ ERSION ARE GENERALLY HIGHER IN A PLASTIC-CLAD SILICA FIBER THAN IN OTHER
TYPES OF FIBERS.

POCKEL CELL
A MATERIAL , USUALLY A CRYSTAL WHOSE REFRACTIVE INDEX CHANGE IS LINEARLY

PROPORTIONAL TO AN APP LiED ELECTRIC FIELD. THE MATER IAL BE ING CONFIGURED SO
AS TO BE PA RT OF ANOTHER SYS TEM . SUCH AS AN OPTICAL PATH . THE CELL THUS
PROVIDING A MEANS OF MODULATING THE LIGHT IN THE OPTICAL PATH.

POI NT
SEE : FOCAL POINT ; PRINCIPAL FOCUS POINT .

POINTS
SEE : EMISSION-BEAM- ANGLE-BETWEEN -HALF-POWER-POINTS.

POLAR ISCOPE
A COMBINATION OF A POLARIZER AND AN ANALYZER USED TO DETECT BIREFRING-

ENCE IN MAT E RIA LS PLACED BE T~ EEN THEM OR TO DETECT ROTATION IN THE PLANE OF
POLARIZATION CAUSED BY MATERIALS PLACED BETWEEN THEM .

POLARIZAtION MODULATION
THE MODULATION OF AN ELECTROMAGNETIC WAVE IN SUCH A MANNER THAT THE

POLAR IZATION OF THE CARRIER WAVE; SUCH AS THE DIRECTION OF POLARIZATION OF
THE ELECTRIC AN D MAGN ET IC FIELDS . OR THEIR RELATIVE PHASING . TO PRODUCE
CHAi~IC.ES IN POLARIZA TION ANGLE IN LINEAR . CiRCULAR . OR ELLIPTICAL POLARIZATIO N:
IS V ARiED ACCORDING TO A CHARACTER ISTIC OF AN INTELLIGENCE-SEARING INPUT
SIGN AL. SUCH AS A PULSE-OR-NO-PULSE DIGITAL SIGNAL. NOTE: IN OPTICAL
FIBERS OR OTHER WAVE GUIDES. POLARIZ ATIO N SHIFTS THAT ARE MADE
IN ACCOR DANCE WITH AN INPUT SIGNAL VARIATION APE A PRACTICAL MEANS OF
MODULATION .

POLARIZED LIGHT
• A LIGHT BEAM WHOSE ELECTRIC VECTOR VIBRATES IN A DIRECTION THAT DOES

NOT CHANGE . UNLESs THE PROPAGATION DIRECTION CHANGES . I.E. IT IS I N A SINGLE
PLANE COKTA1N LNG THE LINE OF PROPAGATION . NOTE: IF THE TIME-VARYING ELECTRIC
VECTOR CAN BE BROKEN INTO TWO PERPENDICULAR COMPONENTS THAT HAVE EOUAL

• AMPLITUDES AND THAT DIFFER II. PHASE BY 1,4 WAVELENGTH . THE LIGHT IS SA ID TO
• SE CIRCUL A RlY POLARIZED. CIRCULAR POLARIZATION IS OBTAINED WHENEVER THE

PHASE DIFF~ RENCES BETWEEN THE TWO PERPENDICULAR COMPONENTS IS ANY ODD .
IN TEGRAL NUMBER OF QUARTER WAVELENGTHS . IF THE ELECTRIC VECTOR IS RESOLVABLE
INTO TWO PERPENDICULAR COMPONENTS OF UNLIKE AMPLITUDES AND DIFFERiNG IN
PHASE BY VALUES OTHER THAN 1 . 1/4. 1/2 . 3/4. 1. ETC.. WAVELENGTHS. THE LIGHT
BEA~A 1$ SAiD TO BE ELLIPTICA LLY POLARiZED.

POLARIZER
A N OPTICAL DEVICE CAPABLE OF TRANSFORMING UNPOLARIZED . I.E. DIFFUSED

OR SC A TTERED LIGHT . INTO POLARIZED LIGHI . OR ALTERI NG THE POLARIZATION OF
• 

• POLARIZED LIGHT . SEE ALSO : FILTER .
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POLYCHRCMATIC RADI A TIO N
ELECTRO MAGNET IC RADI ATI ON CONSI STI NG OF TWO OR MORE FREQUENC i ES OR

• WAVELENGTHS . SEE A LSO : MONOCHROMATL C RADIATION.

POLYCHROMA TISM
• SEE : DICHROISM .

POPULATION INVERS ION
1 . A REDISTRIBUTION OF ENERGY LEVELS IN A POPULATION OF ELEMENTS SUCH

• THAT INSTEAD OF HAVING MORE ATOM S WITH LOWER-ENERGY -LEVEL ELECTRONS THERE
ARE FEWER ATOMS WITH HIGHER-ENERGY-LEVEL ELECTRONS . I .E. AN INCREASE IN THE
TOTAL NUMBER OF ELECTRONS IN THE HIGHER EXCITED. STATES OCCURS AT THE EXPENSE
OF THE ENERGY IN THE ELECTRONS IN THE GROUND OR LO~:ER STATE AND AT THE

• EXPENSE OF THE RESONANT ENERGY SOURCE . I.E. THE PUMP . THIS IS NOT AN
• EQUILIBRIUM CONDITION . THE GENERATION OF POPULATION INVERSION IS CAUSED BY

PUMPING.
2. A CONO1TION IN A STIMULATED MATERIAL. SUCH AS A SEMICONDUCTOR .

IN WHICH THE UPPER ENERGY LEVEL. OF TWO POSSIBLE ELECTRONIC ENERGY LEVELS. IN
A GIVEN ATOM . DISTRIBU T i ON OF A TOMS . MOLECULE . OR DISTRIBUTION OF MOLECULES .
HAS A HIGHER PROBABILITY . USUALLY ONLY SLIGHTLY HIGHER BUT NEVER THE LESS
HIGHER . OF BEING OCCUPIED BY AN ELECTRON . NOTE: WHEN POPULATION INVERSION
OCCURS. THE PROBABILITY OF DOWNWARD ENERCY TRANSITION GIVING RISE TO
RADIATION . IS GREATER THAN THE PROBABIL ITY OF UPWARD ENERGY TRANSITIONS .
GIVING RISE TO PHOTON ABSORPTION . RE SULTING IN A NET RADIATION LEVEL. THUS
OBTAINING STIMULA TED EMISSION . I.E. LA SE R ACTIO N .

POSITIVE-INTRI NSIC-NEGAT IVE PHOTODIODE COUPLER
A COUPLING DEVICE THAT ENABLES THE COUPLING OF LIGHT ENERGY FROM AN

OPTICA L FIBER OR CABLE ONTO THE PHOTO SENSITIVE SURFACE OF ~ POSITIVE-
INTRINSIC-N EGAT IVE (PIN) DIODE OF A PHOTON DETECTOR (PHOTODETECTOR ) AT THE
RECEIVING END OF AN OPTICAL FIBER DATA LINK . NOTE: THE COUPLER MAY ONLY
BE A FIBER PIGTAIL E°OXIED TO THE PHOTO DIODE.

POSITIVE LENS
SEE : CONVERGING LENS .

POSITION MODU LA T ION
SEE : PULSE-POSITION MODU LATION.

POWER
IN OP TICS . A MEASURE 01- THE ABILITY OF AN OPTICAL ELEMENT . SUCH AS A

MIRROR OR LENS TO BEND OR REFRACT LIGHT , USUALLY MEASURED IN DIOPTE~ S. NOTE :
IN A TELESCO PE. IT IS THE NUMBER OF T IMES THE INSTR UMENT MA GN IFIES THE OBJECT
VIEWED. FOR EXAMPLE . IF WITH A SIX-POWER I NSTRUMENT . AN OBJECT 600 METERS AWAY
IS ENLARGED SIX TIMES, IT APPEARS AS IT WOULD TO THE NAKED EYE IF IT WERE AT A
DISTA NCE OF ONLY 100 METERS . SEE : BUNDLE RESOLVING POWER; GRATING CHROMATIC
RESO LVING POWER; MAGNIFYING POWER; PRISM CHROMATIC RESOLVING POWER.

SEE : AVERAGE POWER; CHROMATIC RESOLVING POWER; NOISE EQUIVALENT
POWER; PEAK POWER; RADIANT POWER; RESOLVING POWER: THEORETICAL RESOLVING
POWER.
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POWER DENSIT Y
SEE : OPTIC A L POWER DENSIT Y .

POWER EFFICIENCY
SEE : OPTICAL POWER EFFICIENCY.

POWER POINTS
SEE; EMISSION-BEAM-ANGLE BETWEEN HALF-POWER-POINTS.

POWE R RATIO
SEE : RADIANT POWER RATIO.

PRECISI ON-SLEEVE SPLICER
A ROUND TUBE . WITH A RCUND HOLE THAT HAS A DIAMETER EQUAL TO THE OUTER

DIAMETER OF TWO OPTICAL FIBERS TO BE SPLICED. CONTAINING A MATCHED-INDEX
EPOXY. INTO WHICH THE TWO FIBER S MAY BE INSERTED FROM OPPOSITE ENDS. NOTE;
THE ENDS OF THE SLEEVE MAY BE CRI MPED TO HOLD THE FIBERS TIG HTL Y WH ILE THE
EPOXY CURES. SEE ALSO: LOOSE-TUBE SPLICER; TANGENTIAL COUPLING .

PREFORM
SEE : OPTIC A L FIBER PREFORM .

PRENTICE’S RULE
A MEANS OF DETERMINING PRISM POWER AT ANY POINT ON A LENS . NOTE: PRISM

POWER EQUALS DIOPTRIC POWER MULTIPLIED BY THE DISTANCE IN CENTIMETERS FROM
THE OPTICAL. CENTER .

PRIMARY SPECTRUM
THE MAIN . FIRST . OR THE CHARACTERISTIC CHROMATIC ABERRATION OF A SIMPLE

NONACHROMATIZED LENS OR PRISM . SEE ALSO: SECONDARY SPECTRUM.

PRI NCI PA L FOCUS
SEE : FOCAL POINT; PRINCIPAL FOCUS POINT

PRINCIPAL FOCUS POINT
THE POINT TO WHICH INCIDENT PARALLEL RAYS OF LIGHT CONVERGE . OR FROM

WHICH THEY DIVERGE WHEN THEY HAVE BEEN ACTED UPON BY A LENS OR MIRROR. A
LENS HAS A SINGLE POINT OF PRINCIPAL FOCUS ON EACH SIDE OF THE LENS. A MIRROR
HAS BUT ONE PRINCIPAL FOCUS. A LENS OR MIRROR HAS AN INFINITE NUMBER OF
IMAGE POINTS. REAL OR VIRTUAL . ONE FOR EACH POSITION OF THE OBJECT .
SYNONYM: PRINCIP A L FOCUS.

PRINCIPAL RAY
IN THE OBJECT SPACE OF AN OPTICAL SYSTEM , THE RAY DIRECTED AT THE FIRST

PRI NCI PAL POI NT , AND HENCE IN THE IMAGE SPACE . THE RAY. PROJECTED BACKWARD .
INTE RSECTI NG THE AXIS AT THE SECOND PRINCIPAL POINT .
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PR INC IF L.E
SEE; FERM AT PRINCIPLE.

PRISM
A TRANSPARE NT BODY WITH AT LEAST TWO POLISHED PLANE FACES INCLINED WITH

RESPECT TO EACH OTHER. FROM WHICH LIGHT IS REFLECTED OR THROUGH WH ICH LIGHT
IS REFRACTED. NOTE: WHEN LIGHT IS REFRACTED BY A PRISM WHOSE REFRACTIVE
INDEX EXCEEDS THAT OF THE SURROUNDING MEDiUM . IT IS DEVIATE D OR BENT TOWARD
THE THICKER PART OF THE PRISM . SEE : PENTA PRISM .

PRIS M C HROMATI C RESOLVING POWER
WHEN PAF’.A LLEL RAYS OF LIGHT ARE INCIDENT ON A PRISM . THE PR ISM IS

ORIL~’1ED AT THE ANGLE OF MINIMUM DEVIATION AT WAVELENGTH L. AND THE ENTIRE
HE IGHT OF THE PRISM IS UTIL iZED. THE RESOLVING POWER R. DEDUCED ON THE BASIS

• OF RAYLEIGH’S CRITERION . R = L/DELTA L B DN/DL. WHERE N IS THE INDEX OF
• REFRA CTION OF THE PRISM FOR THE WAVELENGTH L AND B IS THE MAXIMUM THICKNESS

OF PRISM TRAVERSED BY THE LIGHT RAYS. NOTE: THE QUANTITIES DN/DL AND B ARE
OFTEN CALLED THE DISPERSION AND BASE-LENGTH OF THE PRISM . RESPECTIVELY.

PRISMOGR A PH
A GRAP H IC DEV ICE FOR DETERMINING PRISM POWER.

PROBE
SEE : FIBER-OPTIC PROBE.

PROCE SS
SEE: AX IAL VAPOR-PHASE OXIDATION PROCESS: DOUBLE-CRUCIBLE PROCESS ;

MODIFIED INSiDE-VAPOR PHASE OXIDATION PROCESS ; INSIDE VAPOR-PHASE OXIDATION
PROCESS; CHEMICAL VAPOR-PHASE OXIDATION PROCESS; MODIFIED CHEMICAL-VAPOR
DEPOSITION PROCESS; MOLECULAR STUFFING PROCESS; OUTSIDE VAPOR-PHASE OXIDATION
PROCESS; PLASMA-ACTIVATED CHEMICAL VAPOR-DEPOSITION PROCESS .

PRODUCT
SEE : BIT-RAIE- LENGTH PRODUCT.
SEE; GAI N-BANDWIDTH PRODUCT .

0

PROFILE
SEE : GRADED-IN DEX PROFILE; PARABOLIC REFRACTIVE-INDEX PROFILE;

S’EP-INOEX PROFILE; UNIFORM-INDEX ‘PROFILE.

PROF ILE FIBER
SEE : UNIFORM-INDEX-PROFILE FIBER .

PROFILE M ISMA TC H LOSS
SEE; REFR ACTIVE- INDEX PROFILE MISMATCH LOSS.

PROP AGA TIO N CO NSTA N T
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IN THE PROPACAT I ON OF AN ELECtROMAGNEIIC WAVE IN A WAVE(UIDE . SUCH AS
AN OPTICAL FiBER OR A METAL PIPE . THE FACTOR IN tHE EXPRES$ICN FOR THE
LXPO ’ENT IAL VARiAT ION CHARACTERISTIC OF GUIDED WAVES. VIZ EX P(-PZIaEXP (-IHZ-

• AZ ). THE TERM . P IH + A . THAT INCLUDES BOTH THE PHASE TERM . H . AND THE
ATTENUATION TERM . A . GOVERNING THE PROPAGATION CHARACTERISTICS OF THE WAVE
IN THE GUIDE . DISPERSION OCCURS BECAUSE THE PROPAGATION CON !TANT IS A
FUNCTION OF FREQUENCY AND THE MATERIALS OF CONSTRUCTION OF THE GU I DE . SEE
ALSO: ATTENUATION TERM : PHASE TERM.

PROPAGPTION ?VICDE
AN ALLOWABLE ELECTROMAGNETIC FIELD CONDITION THAT CAN EXIST IN A

W A V E  GUIDE . INCLUDING TRANSVERSE ELECTRIC OR MAGNETIC R E L A T I V E  TO THE
DiRECTION CF PROPAGATION IN THE GUIDE . EACH MODE HAViNG A FACTOR IEIGENVALUE)
THAT DEFINES THE PROPAGATIO N ONSTANT . NOT THE ATTENUATION FACTOR . FOR THE
DISC RETE MODE. NOTE: THE FIELLe CAN BE DESCRIBED IN TERMS OF THESE MODES .
OISCC’NT IN IJITIES AND BENDS LEADING TO MODE CONVERSION BUT NOT TO RAD IATION .
IN A CLOSED WAVEGUIDE . STANDING WAVES ESTABLISHED IN THE TRANSVERSE DIRECTION
DE FINE THE MODES THAT PROPAGATE IN THE WAVEGUIDE . IN AN OPEN WAVEGUIDE . AN

• EVANESCENT FIELD IS ESTABLISHED IN THE TRANSVERSE PLANE AND THE MODE IS
• GUIDED BY THE GRADIENT OF THE INDEX OF REFRACTION . SEE ALSO ; MODAL LOSS;

MODE VOLUME .

PROTECTI VE COA TI NG
SEE : OPTICAL PROTECTIVE COATING.

PROTECTIVE HOUSING
SEE : LASER PROTECTIVE HOUSING.

PULSE
SEE : GAUSSIAN-SHAPED PULSE .

PULSE DISPERSIO N
• A SEPARATIO N OR SPREADING OF INPUT OPTICAL SIGNALS ALONG THE LENGTH

OF A TRANSM !SSION LINE. SUCH AS AN OPTICAL FIBER. NOTE: THIS LIMITS THE
USEFUL TPANSMISSION BANDWIDTH OF THE F~ 5ER. IT’S EXPRESSED IN TIME AND
DISTANCE AS NANOSECONDS PER KiLOMETER . THREE BASIC MECHANISMS FOR DISPERSION
APE T HE MA TERIAL E FF EC T . THE WAVEQUIDE EFFECT . A ND THE MULTIMODE EFFECT .
SPECi FIC CAUSES INCLUDE SURFACE ROUGHNESS . PR~~ ENCE OF SCATTERING CENTERS.
BENDS IN THE GUIDING STRUCTURE . DEFORMATION OF THE GU IDE AND INHOMOGENEITIES
OF THE GUIDING MEDIUM . SYNONYM: PULSE SPREADING.

PULSED LASER
SEE: Q-S WITCHED REPETITIVELY-PULSED LASER.

PULSE DUTY FACTO R
THE RATIO OF AVERAGE PULSE DURATION TO AVERAGE PULSE SPACING. THEREFORE

A DIMENSIONLESS QUANTITY. NOTE: THE SPACING IS TIME BETWEEN PULSES.

PULSE I ENGTH
SEE: LASER PULSE LENGTH.
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• PULSE-POSITION MODULATION
IN AN OPTIC A L TRA NSM ISSION SYSTEM . MODULATION THAT CAUSES THE ARRIVAL

TIME OF PULSES AT A DETECTOR TO VARY ACCORDING TO A SIGNAL IMPRESSED ON A
PULSED SOURCE. THE DETEC TOR OUTPUT BEING A FUNCT ION OF THE AR RI V A L  T IME W ITH
RESPECT TO A FIXED REFERENCE.

PULSE SPREADING
• SEE : PULSE DISPERSION .

PULSE WIDTH
SEE: LASER PULSE LENGTH .

PUPIL
SEE: ARTIFICIAL PUPIL ; ENTRANCE PUPIL; EXIT PUPIL.

0

SWITCH
A DEVICE THAT PROHIBITS PULSED LASER EMISSION UNTIL ENERGY INCREASES TO

A CERTAIN LZVEL IN THE ACTIVE MEDIUM. PULSE POWER BEING INCREASED BY SHORT-
ENING PULSE DURATION WHILE KEEPING THE PULSE ENERGY CONSTANT. NOTE: THE
DEVICE PROVIDES SHORTER AND MORE INTENSE PULSES AT A HIGHER REPETITION RATE
THAN COULD BE ACH IEVED BY PULSING THE ACTIVE MEDIUM.

0-SWITCHED REPETITIVELY-PULSED LASER
A SOLID -STAT E LASER WHOSE CONTINUOUS EMISSION IS CONVERTED INTO

PULSE S BY A 0-SWITCH .

QUALI TY
SEE; IMAGE QUALITY.

QUANTIT Y
SEE: LIGHT QUANTITY.

QUANTUM EFFICIENCY
SEE: DIFFERENTIAL QUA NTUM EFFICIENCY; RESPONSE QUANTUM EFFICIENCY .

QUANTUM-LIMITED OPERATION
IN THE OPERATION OF a PHOTODETECTOR. THE INABILITY OF THE DETECTOR TO

MEASURE INCIDENT RADIATION LEVELS BELOW A THRESHOLD LEVEL BECAUSE OF FLUCTU-
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AT IOF .S IN THE OUTPUT CURRENT THAT ARE NOT DUE TO INCIDENT RADIATION . I.E.
NOT DUE TO iNCIDENT PHOTONS .

QUANTUM NOISE
SEE : SHOT NOISE.

R

RADI A L DIS TO RTIO N
AN ABERRATION OF LENS SYSTEMS CHARACTERIZED BY THE IMAGING OF AN EXTRA-

AXIAL STRAIGHT LINE AS A CURVED LINE WITHOUT NECESSARILY AFFECTIN G THE
DEFINITION . NOTE: UNSYMMETRICAL . OR OTHERWISE IRREGULAR DISTORTIONS OF THE
IMAGE CAN ALSO BE CAUSED BY IMPERFECT LOCATION OF OPTICAL CEP~TERS. OR
IR REGULARITY OF OPTICAL SURFACES.

RADI AN CE
THE RADIANT INTENSITY OF ELECTROMAGNETIC RADIATION PER UNIT PROJECTED

AREA OF A SOURCE OR OTHER AREA . I.E. IT IS THE RADIANT POWER OF ELECTROMAGNE-
TIC RADIATION PER UNIT SOLID ANGLE AND PER UNIT SURFACE AREA NORMAL TO THE
DIRECTIO N CONSIDERED. NOTE: THE SURFACE MAY BE THAT OF A SOURCE DETECTOR .
OR IT MA’~ BE ANY OTHER REAL OR VIRTUAL SURFACE INTERSECTING ThE FLUX . THE
UNIT OF MEASURE IS WATT$/STERADJAN- 5QUARE METER. THE CONCEPT IS
USUALLY APPLICABLE TO THE VISIBLE OR NEAR VISIBLE REGION OF THE ELECTRO-
MAGNETIC FREQUENCY SPECTRUM . SYNONYM: EMITTANCE . SEE: SPECTRAL RADIANCE.

RADIANCE CONSER VA TIO N
• THE PRINCIPAL THAT STATES THAT PASSIVE OPTICAL PARAPHERNA LIA CANNOT

INCRE A SE THE RAOIM4C~ OF A SOuRCE . NAMELY . THE RADIANCE OF AN IMAGE CANNOT
EXCEED THAT OF THE OBJECT WHEN ENERGY 15 NOT ADDED TO THE SYSTEM. SYNONYM:
BRIGHTNESS CONSERVATION .

RADIANT EMIT TANCE
THE LIG HT FLu X RADIATED PER UNIT AREA OF A SOURCE.

• RADI ANT ENERGY
THE ENERG Y OF ELECTROMAGNETIC WAVES. NOTE: THE NORMAL UNIT OF MEASURE

• IS THE ~OULE. THERE IS NO ASSOCIATED TRANSFER OF MATTER PER SE UNDER THIS
CONCEPT .

RADIANT EX ITA NCE
THE RADIANT POWER EMITTED INTO A FULL SPHERE (4 P1 STERADIANS) BY A

UNIT AREA OF SOURCE .
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RADIANT FLUX
THE TIr:E RATE OF F LOW OF RADIANT ENERGY . NOTE: THE UNITS ARE WATTS.

• OR JOULES/SECOND.
2. TH E RADIANT ENERGY CROSSING OR STRIKING A SURFACE PER UNIT TIME .

USUALLY MEASURED IN WATT S.

RADIA NT INTENSITY
THE RADIANT POWER PER UNIT SOLID ANGLE IN THE DIRECTION CONSIDERED.

I.E. THE TIME RATE OF TRANSFER OF RADIANT ENERGY PER UNIT SOLID ANGLE . OR
THE FLUX RADIATEC PER UNIT SOLID ANGLE ABOUT A SPECIFIED DIRECTION. NOTE:
THE UNIT OF MEASURE IS WATTS/STERADIAN OR JOULES/ (STERADIAN-SECOND). SEE:
PEAK RADIANT INTENSITY.

RADIANT POWER
THE TI M E RAT E OF FLOW OF ELECTR OMA GNETIC ENERGY . NOTE : THE UNIT IS

WATTS OR JOULES/SECOND.

V RADIANT TRANSMITTANCE
THE RATIO OF THE RADIANT FLUX TRANSMITTED BY AN OBJECT TO THE INCIDENT

RADIAN T FLUX.

RADI A T IO N
THE ELECTROMAGNETIC WAVES OR PHOTONS EMITTED FROM A SOURCE. SEE:

M ZCROWAVE-AMP LI FICA1IO N-By-5TIMULATED EMIS5ION-OF-RADIATION ; MONOCHROMATIC
RADIATION ; POLYCHROMATIC RADIATION.

SEE: THERMA L RADIATION .

RADIATION EFFICIENCY
• SEE: LUMINOUS RADIATION EFFICIENCY.

RADIATION PATTERN
FOR AN OPTICAL FIBER OR FIBER BUNDLE . THE CURVE OF THE OUTPUT RADIATION

INTENSITY PLOTTED AS A FUNCTION OF THE ANGLE BETWEEN THE OPTICAL AXIS OF THE
FIBER OR BUNDLE AND A NORMAL TO THE SURFACE ON WHICH THE RADIATION INTENSITY
IS BEING MEASURED. I.E. THE OUTPUT RADIATION VERSUS DIRECTION OF MEASUREMENT
REL AT IVE TO THE OPTIC A L AX IS.

RADI ATION TEMPERATURE
SEE : TOTAL RADIATION TEMPERATURE.

RADI A TIVE RECO MBINA TIO N
iN AN ELECTROLUMINESCENT DIODE IN WH I CH ELECTRONS AND HOLES ARE INJECTED

INTO THE P-TYPE AND N-TYPE REGIONS BY AP DLICATION OF A FORWARD BIAS . THE
RECOPfBI NA TION OF INJECTED MINORITY CARRIERS WITH THE MAJORITY CARRIER S IN
SUCH A MANNER THAT THE ENERGY RELEASED UPON RECOMB INATION RESULTS IN THE
EMISSION OF PHOTONS OF ENERGY HF. WHICH IS APPROXIMATELY EOUAL TO THE BAND-
GAP ENERGY . NOTE: RADIATIVE RECOMBINAT ION PRODUCES THE LIGHT IN A LED.
WHICH CAN BE MODULATED FOR SIGNALING PURPOSES USING OPTICAL FIBERS FOR
TR ANSMISSION OR INTEGRATED OPTICAL CIRCUITS FOR SWITCHING . SEE ALSO:
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NONRADIAT IVE RECOMBINATION .

RADII LOSS
SEE: MISMATCH-OF-CORE-RADII LOSS

RADIOMETER
AN INSTRUMENT DESIGNED TO MEASURE RADIANT INTENSITY .

- I RADI OM ETRY
THE SCIE NCE DEVOTED TO THE MEASUREMENT OF RADIATED ELECTROMAGNETIC

POWE P . NOTE: IN LIGHT WAVE COMMUNICATIONS AND THE USE OF OPTICAL FIBERS.
PRI MA RY CONCER N IS DEVOTED TO RADIOMETR Y RATHER THAN PHOTOMETRY .

RADI US
SEE: CRITICAL RADIUS.

V RA TE
SEE : BIT ERROR RATE (BER).

RATIO
SEE: A PERTURE RATIO.
SEE; RADI ANT POWER RATIO: SIGNAL-TO-NOISE RATIO.

RAY
SEE: CHIEF RAY ; EMERGENT RAY; EXTRAORDINARY RAY; INCIDENT RAY; LIGHT

RAY; MERIDIONAL RAY; ORDINARY RAY ; PARA XIAL RAY: REFLECTED RAY; SKEW RAY.
SEE: FIELD RAY : PRI NCIP A L RA Y .

I

RAYLE IG H SCATTERING
SCATTERING OF A LIGHTWAVE PROPAGATING IN A MATERIAL MEDIUM SUCH AS AN

OPT 1CA L FIBER . DUE TO THE ATOMIC OR MOLECULAR STRUCTURE OF THE MATERIAL AND
VARIATIONS iN THE STRUCTURE AS A FUNCTION OF DISTANCE , THE SCATTERI NG LOSSES
VARYING AS THE RECIPROCAL OF THE FOURTH POWER OF THE WAVELENGTH . THE SCATTER-
ING CENTERS BEINC SMALL COMPARED TO THE ~AVELCNGTH. NOTE: RAYLEIGH SCATTER-
INC SETS A THEORETICAL LOWER LIMIT TO THE ATI ..NIJAT ION OF A PROPAGATING
LIGHTWAVE AS A FUNCTION OF ,AVELENGTH . RANGING FROM 10 DB/KM AT 0.50 MICRONS
TO 1 DB/KM AT 0.95 MICRONS. MATERIAL SCATTERING IS CAUSED PRIMARILY BY
RA YLEIG H SC A TTERI NG.

RECEI VER 
-.

SEE : OPTICAL RECEIVER.

RECEIVING ELEMEN T
THE ACCEPTI NG TERMINUS OF A JUNCTION OF OPTICAL ELEMENTS.

RECOMBINATION
SEE : NON - RADIATIVE RECOMBINATION ; RADIATIVE RECOMBINATION .
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REED
• SEE REST RICTED EDGE-EMITTING DIODE .

RE FLECT ANGE
THE RATIO OF THE REFLECTED FLUX TO THE INC i DENT FLUX . NOTE: THIS TERM

IS APPLIED TO RADIANT AND TO LUM INOUS FLUX. UNLESS QUALIFIED. REFLECTANCE
APP LIES TO SPECULAR . OR REGULAR . REFLECTION . SEE: DIFFUSE REFLECTANCE.

RE FL ECT A NCE LOSS
SEE.; FRESNEL REFLECTION LOSS .

REFLEC TED RAY
THE RAY OF ELECTROMAGNETIC RADIATION . USUALLY LIGHT . LEAVING A

REFLECTING SURFACE . REPRESE NTING ITS PATH AFTER REFLECTION .

REFLEC T ION
WHEN ELECTR OMA GNETIC WA V ES. MORE A PPROPRI A TELY LIGHT RA YS . STRI KE A

• SMOOTH . POLISHED SURFACE. THEIR RETURN OP BENDING BACK INTO THE MEDIUM FROM
WHENCE THEY CAME . NOTE: SPECULAR OR REGULAR REFLECTION FROM A POLISHED
SURFACE. SUCH AS A MIRROR . WILL RETURN A MAJOR PORTION OF THE LIGHT IN A
DEFI NITE DIRECTICN LYING IN THE PLANE OF THE INCIDENT RAY AND THE NORMAL.
AFTER SPECULAR REFLECTION . LIG HT CAN BE MADE TO FORM A SHARP IMAGE OF THE
ORIGINAL SOURCE. DIFFUSE RELECTION OCCURS WHEN THE SURFACE IS ROUGH
AND THE REFLECTED LIGHT IS SCATTERED FROM EACH POINT IN THE SURFACE.
THESE DIFFUSE RAYS CANNOT BE MADE TO FORM AN IMAGE OF THE ORIGINAL SOURCE.
BUT CNLY OF THE DIFFUSELY REFLECTING SURFACE ITESELF. SEE: TOTAL INTERNAL
REFLECTION . SEE ALSO; SNELL S LAW.

• REFLE CTION ANGLE
WHEN A RAY OF ELECTROMAGNETIC RADIATION STRIKES A SURFACE . A ND IS

REFLECTED IN WHOLE OR IN PART BY THE SURFACE . THE ANGLE BETW EEN THE NORMAL
TOTAL REFLECTING SURFACE AND THE REFLECTED RAY. SEE: CRITICAL ANGLE.

RE FLECTiON COEFFICIENT
TI4Z RATIO OF THE REFLECTED FIELD STRENGTH TO THE INCIDENT FIELD

STRENGTH W kEN AN ELECTROMAGNETIC WAVE IS INCIDENT UPON AN INTERFACE SURFACE
BETWEEN DIELECTRIC MEDIA OF DIFFERENT INDICES OF REFRACTION . NOTE.
IF . AT OBLIQUE INCIDENCE. THE ELECTRIC FIELD COMPONENT OF THE INC IDENT WAVE
IS PARALLEL TO THE INTERFACE. THE REFLEC T ION COEFFICIE NT IS GI VEN BY :

• R (N (2)COSA - N(l)COS B)/ (N (2)COSA + N (1)COS B) WHERE N(1) AND N(2) ARE
THE INDICES OF REFRACTION OF THE INCIDENT AND TRANSMITTED MEDIUM . RESPECTIVE-
LY . AND A AND B APE THE ANGLES OF INCIDENCE AND REFRACTION (WITH RESPECT TO
NORMAL), RESPECTIVELY. IF . A T OBLIQUE INCIDENCE. THE MAGNETIC FIELD
COMPCNENT OF THE INCIDENT WAVE IS PARALLEL TO THE INTERFACE. THE REFLECTION
COE FFICIENT IS GIVEN BY: P = (N (1)COSA - N(2)CO$ B)/(N(1)COS A + N(2)COS B).
THESE EQUATIONS ARE KNOWN AS THE FRESNEL EQUATIONS FOR THESE CASES. SEE ALSO:
FRESNEL REFLECTION LOSS ; TRANSMISSION COEFFICIENT .

REF LECTION IMA GE
AN IMAGE FORMED BY A REFLECTING SURFACE. NOTE: AN UNWANTED REFLECTION
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• IMAGE IS A GHOST IMAGE.

REFLECTIO N LA W
WHEN A RAY OF ELECT ROMA GNETIC RADI A TION STRIKES A SURF ACE AND IS

• RE FLECTED IN WHOLE OR IN PART BY THE SURFACE . THE ANGLE OF REFLECTION IS
EQUAL TO THE ANGLE OF INCIDENCE . THE INCIDENT RAY , REFLECTED RAY. AND NORMAL
A LL BEING IN THE SAME PLANE.

REFLECTION LOSS
SEE: FRES NEL REFLECTIO N LOSS.

• REFLEC T IVE COATI NG
SEE : HIGHLY-REFLECTIVE COATING.

REF LECTIVE STAR-COUPLER
AN OPT ICA L F IBER COUPLING DEVICE TH A T ENABLES SIGNA LS IN ONE OR

MORE F IBE RS TO BE TR AN SM ITT ED TO ONE OR MORE OT HER FIBE RS BY ENTERI NG THE
SIGNA LS INTO ONE SIDE OF AN OPTICAL CYLINDER , FIBER. OR OTHER PIECE OF
MATERIAL . WITH A REFLECTING BACK SURFACE SO AS TO REFLECT THE DIFFUSED SIGNALS
BACK TO THE OUTPUT PORTS ON THE SAME SIDE OF THE MATERIAL, FOR CONDUCTION
AWAY IN ONE OR MORE FIBERS. SEE ALSO: TEE COUPLER; NON-REFLECTIVE STAR-
COUPLER.

REFLEC T I V I tY
THE REFLECT ANCE OF AN OPAQUE MATERIAL. THAT IS. OF A LAYER OF MATERIAL

OF SUFFICIENT THICKNESS SO THAT FURTHER INCREASES IN THICKNESS DO NOT ALTER
THE REFLECTA NCE. SEE: SPECTRAL REFLECTIVITY .

REFLECTOR
SEE : TRIPLE M IRROR.

REFR ACT ION
THE BENDING OF OBLIOUE (NON - NORMAL) INCIDENT ELECTROMAGNETIC WAVES OR

RAYS AS THEY PASS FROM A MEDIUM OF ONE INDEX OF REFRACTION INTO A MEDIUM OF
A DIFFERENT INDEX OF REFRACTI ON . COUPLED WITH THE CHANGING OF THE VELOCITY OF
PROPAGATiON OF THE ELECTROMAGNET IC WAVES WHEN PASSING FROM ONE MEDIUM TO
ANOTHER WITH DIFFERENT INDICES OF REFRACTION . NOTE: THE WAVES OR RAYS ARE
USUALLY CHANGED IN DIRECTION . I.E . BENT . CROSSING THE MEDIA INTERFACE.
SEE: REFRACTIVE INDEX. SEE ALSO: SNELL’S LAW.

REFRACTIO N ANGLE
WHEN AN ELECTROMAGNETIC WAVE STRIKES A SURFACE AND IS WHOLLY OR

PA RTIALLY TRA NSM ITTED INTO THE NEW MEDIUM . OF WHICH THE STRUCK SURFACE IS THE
BOUNDARY . THE ACUTE ANGLE BETWEEN THE NORMAL TO THE REFRACT ING SURFACE AT THE
POINT OF INCIDENCE. AND THE REFRACTED RAY.

REFRACTION LAW
SEE: SNELL’S LAW.
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REFRACT ING CRYSTAL
SEE : COU6L’~- RE FRAC1ING CRYSTAL; MULTI-R EFRA CT ING CRYSTAL.

- -I REFR A CTiVE INDEX
1. THE RATIO OF THE VELOCITY OF LiGHT IN A VACUUM TO THE VELOCITY OF

LIGHT 1N THE MEDIUM WHOSE INDEX OF REFRACTION IS DESIRED . FOR EXAMPLE . N
2.6 FOR CE R TA IN NiNDS OF GLASS. 2. THE RATIO OF THE SINES OF THE ANGLE OF
INCiDENCE AND THE ANGLE OF REFRACTION WHEN LIGHT PASSES FROM ONE MEDIUM TO
ANOT~ - ER . IsOTE : THE INDEX BETWEEN TWO MEDIA IS THE RELATIVE INDEX . WHILE
THE INDEX Wr~.EN THE FIRST VED IUM IS A VACUUM IS THE ABSOLUTE INDEX OF THE
SECOND MEDIUM . THE INDEX OF REFRACTION EXPRESSED IN TABLES IS THE ABSOLUTE
l?~DEX . THAT IS , ~.ACUUM TO SU6STANCE AT A CERTAIN TEMPERATURE. WITH LIGHT OF
A CERTAIN W4VELEr’ GTH . EXAMPLES; VACUUM 1 .000. AIR . 1 .000292 ; WA TER . 1.333;
ORDINARY CROWN Gt. .SS . 1. 516. SINC E THE INDEX OF A IR IS VER Y CLOSE TO THAT
OF VACUUM . THE TWO ARE OFTEN USED INTERCHANGEABLY. SYNONYM; ABSOLUTE
REFRACTIVE INDEX: INDEX-OF-REFRACTION .

REF RACT IVE-INDEX-PROFILE MISMATCH LOSS
A LOSS OF SIGNAL POWER INTRODUCED BY AN OPTICAL FIBER SPLICE OF TWO

OPTIC A L FIBE RS WHOSE GR A DED INDICES OF REF RACTI ON A RE NOT THE SAME.

REPEATER
SEE: OPTIC .~L REPEATER .

RE PETITIVELY-PULSED LASER
SEE : 0-SWITCHED REPETITIVELY-PULSED LASER.

RESOLU TION ANGLE
SEE: LIMITING RESOLUTION ANGLE.

RESOLVING POWER
A MEASURE OF THE ABILITY OF A LENS OR OPTICAL SYSTEM TO FORM SEPARATE

AND DISTINCT TMAGES OF TXO OBJECTS CLOSE TOGETHER. NOTE: BECAUSE OF
O IFF FACT ION AT THE APERTURE . NO OPTICAL SYSTEM CAN FORM A PERFECT IMAGE OF A
POINT . BUT PRODUCES INSTEA D A SMALL DISK OF L’GHT (AIRY DISK) SURROUNDED BY
ALT ERNAT EL Y DARK AND BRIGHT CONCENTRIC RINGS . WHEN TWO OBJECT POINT~; ARE
AT TEAT CRITICAL SEPARATION FROM WHICH THE FIRST DARK RING OF ONE DIFFRACTION
PATTERN FALLS UPON THE CENTRAL DISK OF THE OTHER . THE POINTS ARE JUST
RESOLVED. I. E. DISTINGUISHED AS SEPARATED . AND THE POINTS A RE SAID TO BE
AT THE LIMIT OF RESOLUTION . SEE: CHROMATIC RESOLVING POWER: THEORETICAL
RESOLVING POWER.

SEE: BUNDLE RESOLVING POWER ; GRATING CHROMATIC RES(~.VI NG POWER;
PRISM CHROMATIC RESOLVING POWER.

RESPONSE
SEE: EDGE-RESPO NSE.

RESPONSE QUANTUM EFFICIENCY
THE RATIO OF THE NUMBER OF COUNTABLE OUTPUT EVENTS TO THE NUMBER
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OF INCIDENT PHOTONS THA T OCCUR WHEN ELECTRCMACNETIC ENERGY iS INCIDENT UPON
A MA TERIAL. OFTEN MEASL’REO AS ELECTRONS EMITTED PER INCIDENT PHOTON. NOTE:
RES~ CNSE QUANTUM EFFICIE NCY IS A MEA SURE OF THE EFFICIENCY OF CONVERSION OR
UTILIZATIO N OF op r IcA L ENERGY . BEING AN INDICATION OF THE NUMBER OF~ EVENTSPROI~UCED FOR EACH iNCIDENT QUANTUM FOR A PHOTODETECTOR, IT IS A MEASURE OF THE
PRCUABI LITY THAT THE PHOTODETECTOR TRIGGE RS A MEASUREABLE EVENT WHEN A PHOTON
IS INCIDENT. QUANTUM EF FI~~ILNY IS AN INTRIN SIC QUALITY OF MATERIALS . A
FUNCTION OF WAVELENGTH . ANGLE O~ INCIDENCE AND POLARIZAT iON OF THE INCIDENT
ELECTROMAGNET IC FIELD. N~RMAL LY . IT S THE NUP.IBE R OF ELECTRONS RELEASED CR
EMITIED. ON THE AV ERAGE. FOR EACH INCIDENT PHOTON . A ND CAN BE DETERMINED
EXPERIMENTALLY. THE CREATION OF AN ELECTRON-HOLE PAIR BY AN INCIDENT PHOTON
IS A COMPLEX PROBABAL ISTIC PHENOMENA THAT DEPENDS ON THE DETAILS OF THE
ENERGY BAND STRUCTURE OF THE MATERIAL.

RESPONS IVITY
SEE: PHOTODETECTOR RESPONSIVITY.

RE STRICTED EDGE-EMITTING DIODE (REED)
AN EDGE-EMITTING LED . I.E. A LIGHT-EMITTING DIODE IN WHICH LIGHT IS

EMiTT ED ONLY OVER A SMALL PORTION OF AN EDGE . NOTE: THE RESTRICTED LIGHT -
EM I TTIN G REGION IMPROVES COUPLING EFFICIENCY WITH OPTICAL FIBERS AND
INTECRATED OPTICAL CIRCUITS.

RET I d E
A SCALE. INDICATOR . OR PATTERN PLACED ZN ONE OF THE FOCAL PLANES OF AN

OPTICAL INSTRUMENT THAT APPEARS TO THE OBSERVER TO BE SUPERIMPOSED UPON THE
FI ELD OF VIEW. NOTE: RETICLES. IN VARIOUS PATTERNS. ARE USED TO DETERMINE
THE CENTER OF THE FIELD OR TO ASSIST IN THE GAGING OF DISTANCE. DETERMINING
LEADS. OR MEASUREMENT . A RECTICLE MAY CONSIST OF FINE WIRES, OR FIBERS .
MOUNTED ON A SUPPORT AT THE ENDS . OR MAY BE ETCHED ON A CLEAR . SCR UPULOUSLY
POLISHED AND CLEANED PLANE PARALLEL PLATE OF GLASS . IN WHICH CASE THE ENTIRE
P IECE OF GLA SS IS THE RETICLE.

RET RODIRECTI V E REF LECTOR
SEE: TRIP LE MIRROR.

REVERTED
IN OPTIC A L SYSTEMS . TURN ED THE OPPOSITE W AY SO THA T RIGHT BECOMES LEFT .

AND VICE VERSA . SUCH AS THE EFFECT PRODUCED BY A MIRROR IN REFLECTiNG AN
IMAGE.

REVERTED IMAGE
IN AN OPTICAL SYSTEM . AN IMAGE. THE RIGHT SIDE OF WHICH APPEARS TO BE

THE LEFT SIDE. AND VICE VERSA.

RICHARDSON ’S LAW
THE BASIC LAW OF THERMIONIC EMISSION . EXPR ESSED BY THE RIC HARDSON

DUSH%AN EQUATION . I.E. THE CURRENT DENSITY (AMPS/SQUARE METER) DUE TO THERMAL
EXCI TA TION iN THE CA THODE MAT ERI A L , IS ~ = AT (SQUARE) EXP (-BQ/KT). WHERE T
IS THE CATHODE TEMPERATURE (ABSOLUTE). K IS THE BOLTZMANN CONSTANT AND A IS
a CONSTANT. THE THEORETICAL VALUE OF A IS I.2X10 AMPS /SQUARE METER BUT
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DEPA RTURES FROM THIS VALUE OCCUR ; 0 iS THE ELECTRONIC CHARGE AND B IS THE WORK
FUNCTiON . ~JoULES/COULOMa . FOR THE CATHODE MATERIAL. NOTICE THAT THIS EXPONEN-
TI AL FUNCTION IS QUiTE STEEP; K=1 .3$X 1D(-23) JOULES/KELVIN.

RINGS
SEE: NEWTO N’S RINGS .

ROD COUPLER
SEE : FIBER-OPTIC ROD COUPLER.

ROD MULTIPLE XER-FILT ER
SEE : FIBE R-OPTIC ROD MU LTIPLEXER-FILTER.

ROT AT ION
SEE : OPTIC A L ROTATION .

ROT ATOR
SEE : IMAGE ROTATOR.

RULE
SEE: PRENTICE’S RULE.

RUN
SEE : CABLE RUN .

S

SCANNI NG
SEE: DYNAMIC SCANNING .

SCAT TERED SEED
A FEW . OCCAS IONAL. EASILY VISIBLE COARSE SEEDS. NOTE : SEVE RAL MAY BE

SPACED 2 OR 3 CENTIMETERS APA RT. BUT ONE HERE AND THERE AT MUCH GREATER
DISTANCE APART IS MORE USUAL.

SCATTERI NG
SEE: BULK MATERIAL SCATTERING; FIBER SCATTERING; RAYLEIGH SCATTERING.

SCATTERING COEFFICIENT
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N THE TRANSMISSION CF ELECTROMAGNETIC WAVES. THE PART OF THE CONSTANT
CO~ FF ’CIENT DUE TO SCATTERING IN THE EXPONENT OF THE EXPRESSION THAT DESCRIBES
BOUGER’S LAW . NOTE: ABSORPTION ALSO CONTRIBUTES TO THE TOTAL COEFFICIENT .
IT IS DEPENDENT UPON THE MATERIALS. SUCH AS IMPURITIES AND INTRINSIC MATERIAL .
IN NHICH THE WAVES ARE PROPAGATING .

SCATTERING LOSS
POWER LOSS BY AN ELECTROMAGNETIC WAVE DUE TO RANDOM REFLECTIONS AND

DEFLEC TIONS OF THE WAVES CAUSED BY THE MATER IAL ELEMENTS IN THE MEDIUM IN
WHICH THE WA V ES ARE PROPAGATING AS WELL AS BY IMPURITIES . IMBEDDED PARTICLES.
AND INCLUSIONS .

SCOPE
SEE : FIBERSCOPE .

SCRAMBLER
SEE : FIBER-OPTIC SCRAMBLER.

SCRATCH
IN OPT1CS . A MARK ING OR TEARING OF THE SURFACE A PPEARING AS THOUGH IT

HAD BEEN DONE BY EITHER A SHARP OR ROUGH INSTRUMENT . NOTE : SCRATC HES OCCUR
ON SHEET GLASS IN ALL DEGREES FROM VA RIOUS ACCIDENTAL CAUSES. BLOCK REEK IS
A CHAI N -L I~.E GCRATCH PRODUCED IN POLISHING. A RUNNER-CUT IS A CURVED SCRATCH
CAUSED BY GRINDING. A SLEEK IS A HARLINE SCRATCH. A CRUSH OR RUB IS A
SURFACE SCRATCH OR SERIES OF SMALL SCRATCHES GENERALLY CAUSED BY MISHANDLING.
SCUFF1NG . OR SCR A PING.

SDM
SEE: S PACE DIVISIO N MULTIPLEX .

SECOND
SEE : LUMEN-SECOND.

SECONDARY SPECTRUM
THE RESIDUAL CHROMATIC ABERRATION , PARTICULARLY THE LONCITUDINAL

CHROMATIC ABERRATION OF AN ACHROMATIC LENS . CTE: UNLIKE THE PRIMARY
SPECTRUM . IT CAUSES THE IMAGE FORMED IN ONE PARTICULAR COLOR TO LIE NEAREST
THE LENS. T HE IMA GES IN A LL OTHER COLORS BEI NG FORMED BEHIND THE FIRST AT
DISTANCES THAT INCREASE SHARPLY TOWARDS BOTH ENDS OF THE USEFUL WAVELENGTH
SPECTRUM. SEE ALSO ; PRIMARY SPECTRUM .

SECURITY OPTICAL FIBER
SEE : OPTICAL-FIBER TRAP.

SEED
A GASEOUS INCLUSION HAVING AN EXTREMELY SMALL DIAMETER IN GLASS OR

OTHER TRANSPARENT MEDIUM. SEE: SCATTERED SEED.
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SEEDI NG
SEE : HEAVY SEEDING.

SELECTIVE ABSO RPTION
THE ACT CR PROCESS BY WH I CH A SUBSTANCE ABSORBS . I.E. TAKES UP . SOAKS

UP ALL THE FREQUENCIES OR COLORS CONTAINED IN A BEAM . OF ELECTROMAGNETIC
RAD IATION . SUCH AC WHITE LIGHT. EXCEPT THOSE THAT IT REFLECTS OR TRANSMITS.
NOTE: SOME SU8ST I~NCES ARE TRANSPARENT TO WAVES OF CERTAIN FREQUENCIES .
ALLOW I NG TI-CM TO CE TRANST.UTTED. WH I LE ABSORBING WAVES OF OTHER FREQUENCIES.
SO1~E REFLECTING SURFACES W ILL ABSORB LIGHT OF CERTAIN FREQUENCIES AND REFLECT
OTHERS. THE COLOR OF A TRANSPARENT OBJECT IS THE COLOR IT TRANSMiTS . AND THE
COLOR OF A~ OPAQUE OBJECT IS THE COLOR IT REFLECTS.

SEE ALSO: SELECTIVE TRANSMISSION .

SELECTIVE TRANSMISSION
- 

- THE ACT OR PROCESS BY WH I CH A SUBSTANCE CONDUCTS OR TRANSMITS ALL THE
COLORS CR FREOUE~.CIES OF A BEAM OF WHITE LIGHT . EXCEPT THOSE THAT IT REFLECTS
OR A~ SORBS. NOTE. sOr,IE SUBSTANCES TRANSMIT ONLY CERTAIN COLORS AND ABSORB
OR REFLECT ALL OTHERS. THE COLOR OF A TRANSPARENT OBJECT IS THE COLOR IT
TRAN SMITS. THE COLOR OF AN OPAQUE OBJECT IS THE COLOR IT REFLECTS. ABSORBED
COLORS ARE NOT SEEN . SEE ALSO: SELECTIVE ABSORPTION ,

SELECT iVE TRANSMITT ANCE
THE PROPERT Y OF VARIATION OF TRANSMITTANCE WITH THE WAVELENGTH OF

LiGHT TRANE.M1TTEO THROUGH A SUBSTANCE.

SEWICOt .DUCTOR LASER
A LASER IN WHICH LASING OCCURS AT THE JUNCTION OF N-TYPE AND P-TYPE

SEMICONDUCTOR MATERIALS. SYNONYM: DIODE LASER: INJECTION LASER .

SERVICE CONNECTION
SEE : LASER SERV ICE CONNECTIO N .

SHAPED PULSE
SEE: GAUSSIAN-SHAPED PULSE .

SHOT NO I SE
1 . IN: A PHOTODETECTOR . THE NOISE CAUSED BY CURRENT FLUCTUATIONS . DUE

TO THE DISCRETE NATUR E OF CHARGE CAR RIERS . AND RANDOM EMISSION OF CHARGED
PARTICLES FROM AN EMITT ER . THE MEAN SQUARE SHOT NOiSE CURRENT IS EQUAL TO
2QIB. WHERE B IS BANDWIDTH .- I IS THE AVERAGE PHOTOCURRENT . AND 0 IS
THE ELECTRONiC CHARG E OF EACH CHARGED PARTIC LE. NOTE: IN
THE PHOTODETECTOR . 1 CONTAINS CONTRI6UTIONS DUE TO THE SIGNAL CURRENT .
BACKGROUND -RADIATION-INDUCED PHOTOCURRENT . AND DARK CURRENT . THIS MEAN
SQUARE SHO T NOISE CURRENT . (AMP SQUARE) IS CONVERTED TO NOISE POWER (WATTS)
IN THE EQUIVALENT RESISTANCE OF THE PHOTODETECTOR AND ITS OUTPUT CIRCUIT.
SHOT NOISE CURRENT WOULD REDUCE TO ZERO IF THE MAGNITUDE OF AN INDIVIDUA L
CHARCE TENDED TO ZERO . THIS FACT REFLEC IS THE UNDERLYING CAUSE OF SHOT —
NOiSE: THE DISCRETE NATURE CF THE CHARGE . IF THERE WERE NO DARK CURRENT AND
BACKGROUND RADIATION ON THE DETECTOR. SO THE ONLY CONTRIBUTION TO AV ERAGE
PHOTOCU~RE NT WAS DUE TO THE OPTICAL SIGNAL . THE RESUL T ING SHOT NOISE CURRENT
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DINSITY WOULD PRODUCE NOISE WHICH IS THE LOWER LIMIT ON DETECTOR NOISE; THIS
LEA DS TO QUANTUM~ NOj 5E -L IMl TED SENSI TIVI TY. THE QUANTUM LIMIT TO OPTICAL
SENSITIVITY IS DUE TO THE GRANULARiTY . OR PARTICLE NATURE . OF LIGHT . THUS .
THE MINIMUM ENERGY INCREMENT OF AN ELECTROMAG NETIC (OPTICAL) WAVE IS HF , I.E.

- 
- ThE ENERGY OF A PHOTON , THE NOISE OF THE PHOTOCURRENT DUE T3 THE OPTICAL

SIGNAL. THUS . QUANTUM NOISE BECCMES HFB IN THE LIMIT . WHEN PHOTOCLIRRENT IS
- 1 DUE ONLY TO THE OPTICAL SIGNAL. WHERE H IS PLANCK’S CONSTANT . F IS THE

FREQUENCY . AND B IS THE BANDWIDTH . SYNONYM: QUANTUM NOISE.

SIGNAL-TO-NOISE RATIO
THE RATIO OF THE SIGNAL POWER TO THE NOISE POWER IN A GIVEN SYSTEM .

SILICA C LA DDED F IBER
SEE : DOPED-SILiCA CLADDED FIBER.

SILIC A F IBER
SEE : LOW-LOSS FEP-CLAD SILICA FIBER; PLASTIC-CLAD SILICA FIBER.

SILICA GRA DED F IBE R
SEE : DOPED-SILICA GRADED FIBER.

SIMPLE MICROSCOPE
SEE: MAGNIFIER.

SINE WAVE OB.iECT
AN OBJECT H4’J1NG A SINUSOIDAL VARIATiON OF LUMINANCE . HAVING THE

ADVANTAGE THAT THE IMAGE WILL HAVE A SINUSOIDAL VARIATION OF ILLUMINANCE AND
THE CNLY EFFECT OF DEGENERATION BY A LENS SYSTEM WILL BE TO DECREASE THE
MODULATION IN THE IMAGE RELATIVE TO THAT IN THE OBJECT.

SINE WAVE RESPONSE
SEE: MODULATION TRANSFER FUNCTION .

SINGLE-BUNDLE CABLE
SEE : SINGLE-CHANNEL SINGLE-BUNDLE CABLE.

SINGLE-CHANNEL SINGLE-BUNDLE CABLE
A BUNDLE OF OPTIC A L F IBE RS WIT H A PROTECTI V E COVERING .

SI NGLE-CHANNEL SINGLE-FIBER CABLE
A SINGLE OPTICAL CONDUCTOR USUALLY WITH A PROTECTIVE COVERING.

SI NGLE FIBER
A DISCRETE CONDUCTOR OF LIGHT WAVES. NOTE: THE DISCRETE FILAMENT OF

OPTICAL MATERIAL. GLASS OR PLA STIC IS USUA LLY MAD~ WIT H A LOWER-INDEX
CLADD ING .
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SINGLE-FIBER CABLE
SEE : MULTI-CHANNE L SINGLE-FIBER CABLE; SINGLE-CHANNEL SINGLE-FIBER

CABLE.

SINGLE-FIBER LIGHT GUIDE
SEE : OPTICAL FIBER.

SINGLE HETERO~JUNCT ION
IN A LASER DIODE. A SINGLE JUNCTION INVOLVING TWO ENERGY LEVEL SHIFTS

AND TWO REFRACTI V E INDEX SHIFTS . USED TO PROVIDE INCREASED CONFINEMENT OF
RADIATION DIRECT ION . IMPROVED CONTROL OF RAD IATIVE RECOMBINATION . AND REDUCED
NONRA DIATIVE ~THERMA L) RECOMBINATION. SYNONYM: CLOSE-CONFINEMENT JUNCTION .

SINGLE MODE F IBER
A FIBER WAVEGUIDE THAT SUPPORTS THE PROPAGATION OF ONLY ONE MODE.

NOTE: THE SINGLE-MODE FIBER IS USUALLY A LOW-LOSS OPTICAL WAVE GUIDE WITH A
VERY SMALL CORE (2-8 MICRONS). IT REQUIRES A LASER SOURCE FOP THE INPUT
SIGNA LS BECAUSE OF THE VERY S~’ALL ENTRANCE APERTURE (ACCEPTANCE CONE>.
THE SMALL CORE RADIUS APPROAC HES THE WAVELENGTH OF THE SOURCE: CONSEQUENTLY .
ONLY A SINGLE MODE IS PROPAGATED.

SKEW RAY
IN AN OPTICAL FIBER. A LIGHT RAY THAT NEVER INTERSECTS THE AXI S OF THE

FIBER WHILE BEING INTERNALLY REFLECTED. NOTE: THE SKEW RAY IS AT AN ANGLE
TO THE FIBER AX IS . IF THE FIBER WAVE GU IDE IS STRAIGHT. A SKEW RAY TRAVERSES
A HELICAL PATH ALONG THE FIBER. NOT CROSSING THE FIBER AXIS. A SKEW RAY IS

• 
- NOT CO NFI NE D TO THE ME R IDIAN PLANE. THE SKE W RA Y IS NOT A MERIDIO NAL RAY.

SEE ALSO : MER IDIONA L RAY.

SKIM
IN OPTICAL ELEMENTS, STREAKS OF DENSE SEEDS WITH ACCOMPANYING SMALL

BUBBLES.

SLAB-DIELECTRIC OPTICAL WAVE GUIDE
- AN OPTICAL WAVEGU IDE CONSISTING OF RECTANGULAR LAYERS OF RIBBONS OF

MATERIALS CF DIFFERING REFRACTIVE INDICES THA~ SUPPORT ONE OR MORE LIGHTWAVE
TRANSMISSION MODES. WITH THE ENERCY OF THE TRA ~.SMITTED WAVES CONFINED
PRIMARILY TO THE LAYER OF HIGHEST REFRAC T IVE INDEX , THE LOW ER INDE XED MEDIA
SERVING A S CL ADDI NG . tJAC KET ING . OR SURROUNDING MEDIUM . NOTE : SLAB-D ELECTRIC
OPTICAL WAVEGU IDES ARE USED IN INTEGRATED OPTICAL CIRCUITS FOR GEOMETRICAL
CONVENIENCE. IN CONTR AST TO OPTICAL FIBERS IN CABLES USED FOR LONG-DISTANCE
TR AN SMISSIO N .

SLD
SEE : SUPERLUMINESCENT DIODE

SLEEK
IN OPTICAL ELEMENTS. A POLISHING SCRATCH WITHOUT VISIBLE CONCHOIDAL

FR ACTURING OF THE EDGES.
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SLEEVE SPLICE R
SEE : PRECISION-S LEEVE SPLICER .

SNE LL ’S LAW
WHEN ELECTROMAGNETIC WAVES. SUCH AS LIGHT PASS FROM A GIVEN MEDIUM

TO A DENSER MEDIUM . ITS PATH IS DEVIATED TOWARD THE NORMAL; WHEN PASSING
INTO A LESS DENSE MEDIUM . ITS PATH IS DEVIATED AWAY FROM THE NORMAL. NOTE:
ShELLS’ LAW . OFTEN CALLED THE LAW OF REFRACTION , DEFINES THiS PHENOMENON BY
DESCRIBING THE RELATION BETWEEN THE ANGLE OF INCIDENCE AND THE ANGLE OF
REFRA CT ION AS FOLLOWS . NAMELY SIN I/SIN P N(R)/N(I). WHERE I IS THE ANGLE
OF INCIDENCE. P IS THE ANGLE OF REFRACTION . N(R) IS THE REFRACTIVE INDEX OF
Till. MEDIUM CONTAINING THE REFRACTED RAY. AND N (I) IS THE REFRACTIV E INDEX
CONTAINING THE INCIDENT RAY. STATED IN ANOTHER WAY . BOTH LAWS . THAT OF
REFLECTION AND OF REFRACTION . ARE ATTRIBUTED TO SNELL. NAMELY . WHEN THE
INCICENT RAY . THE NORMAL TO THE SURFACE AT THE POINT OF INCIDENCE OF THE RAY
ON THE SURFA CE . THE REFLECTED RAY. AND THE REFRACTED RAY .
ALL LIE IN A SINGLE PLANE. THE ANGLE BETWEEN THE INC IDENT RAY AND THE
NORMAL IS EQUAL IN MAGN iTUDE TO THE ANGLE BETWEEN THE REFLECTED RAY AND THE
NORMAL. THE RATIO OF THE SINE OF THE ANGLE BETWEEN THE NORMAL ANO THE
INCIDENT RAy TO THE SINE OF THE ANGLE BETWEEN THE NORMAL AND THE REFRACTED
RAY IS A CONSTANT. SEE ALSO : REFRACTION .

SNR
SEE : SIGNAL-TO-NOiSE RATIO.

SOLID-STATE LASER
A LA SER WHOSE ACTIVE MEDI UM IS A SOLID MATE R IAL SUCH AS GLASS . CRYSTAL,

OR SEMI-CO NDUCTOR MATERIAL. RA THER THAN GAS OR LIQUID.

SOOT PROCESS
SEE : CHEMICAL VAPOR-PHASE OXIDATION PROCESS.

SOURCE
SEE : EMITTER; LAMBERTIAN SOURCE ; STANDARD SOURCE.

• SEE : YAG/LED SOURCE.

SOURCE-COUPLER LOSS
IN AN OPTICAL DATA LiNK . OPTICAL COMMUNICATION SYSTEM . OR OPTICAL FIBER

SYSTEM . THE LOSS. USUALLY EXPRESSED IN DB. BETWEEN THE LIGHT SOURCE AND THE
DEVICE OR MAT ERIAL THAT COUPLES THE LIGHT SOURCE ENERGY FROM THE SOURCE TO
THE FIBER CABLE.

SOURCE-FIBE R COUPLING
IN FI BER OPTIC T RANSM ISSION SYSTEMS. THE TRA NSFER OF OPTICAL SIGNA L

POW E R EMIT TED BY A LIGHT SOURCE INTO AN OPTIC A L FIBER . SUCH COUPL iNG BE ING
DEPENDENT UPON MANY FACTORS , INCLUDING GEOMETRY AND FIBER CHARACTERiSTICS.
NOTE : MANY OPTICAL FIBER SOURCES HAVE AN OPTICAL FIBER PIGTAIL FOR CONNECTION
BY ME ANS OF A SP L ICE OR A CONN ECTOR TO A TRAN SMISSIO N FIBER .

L 
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SOURCE-TO-FIBE R LOSS
iN AN OPTICAL FIBER. SIGNAL POWER LOSS CAUSED BY THE DISTANCE OF

SEPARATION BETWEEN A SIGNA L SOURCE AND THE CONDUCTING FIBER.

SPACE-COHERENT LIGHT
LIGHT THAT HAS THE PROPERTY THAT OVER A GIVEN AREA . USUALLY AN AREA IN

A PLANE PERPENDICULAR TO THE DIRECTION OF PROPAGATION . THE AMPLITUDE . PHASE.
• AND TIME VARIATION ARE PREDICTABLE AND CORRELATED. NOTE: SPATIAL NON-

CCHERENCE REFERS TO A RANDOM AND UNPREDICTABLE STATE OF THE PHASE OVER AN
AREA NORMAL TO THE DIRECTION OF PROPAGATION . SEE ALSO: COHERENT LIGHT :
TIME-COHERENT LIGHT.

SPACE-DIVISION MULTIPLEXING
SEE : OPTICAL SPACE-DIVISION MULTIPLEXING .

SPAR
SEE : ICELAND SPAR.

SPATTER
SMALL CHUNKS OF MATERIA L THAT FLY FROM THE HOT CRUCIBLE ONTO THE GLASS

SURFACE. AND ADHERE THERE. IN EVAPORATIVE COATINGS OF OPTICAL ELEMENTS SUCH
AS LENSES. PRISMS . AND MIRRORS.

SPECTRAL ABSORPTANC E
THE AESOPPTANCE OF ELECTROMAGNETIC RADIATION BY A MATERIAL EVALUATED AT

ONE OR MORE WAVELENGTHS. NOTE: SPECTRAL ABSORPTANCE IS NUMERICALLY THE
SAME FOR RADIANT AND LUMINOUS FLUX.

SPECTRAL BANDWiDTH
THE WAVELENGTH INTERVAL IN WH ICH A RADIATED SPECTRAL QUANTITY IS A

SPECIFIED FRACTION OF ITS MAXIMUM VALUE. NOTE: THE FRACTION IS USUALLY
TAKEN AS 0.50 OF THE MAXIMUM POWER LEVEL . OR 0.707 OF THE MAXIMUM (3 DB)
CURRENT TO VOLTAGE LEVEL. IF THE ELECTROMAGNETIC RADIATION IS LIGHT . IT IS
THE RADIANT INTEUSITY HALF-POWER POINTS THAT ARE USED.

SPECTRAL DENSITY
THE PC-WER DENSITY OF ELECTROMAGNETIC RADIATION CONSISTING OF A

CONTINUOUS SPECTRUM OF FREQUENCIES. EXPRESSED ZN WATTS PER HERTZ. TAKEN
OVER A FINITE BANDWiDTH.

SPECT RAL EMITT ANCE
THE RA DIA N T EMITTANCE PLOTTED AS A FUNCTION OF WA VELENGTH .

SPEC TRAL IRR A O1 ANCE
THE IRRADIANCE PER UNIT WAVELENGTH INTERVALS . NORMALLY MEASURED IN

UNITS OF (WATTS PER SQUARE METER) PER MICROMETER (MICRON s OF WAVELENGTH .

SPECTRAL ORDER
121
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SEE: DIFFR ACTION GRATING SPECTRAL ORDER .

SPECTR A L RA DIA NCE
RADIA NCE PER UNIT W AVELE NGTH INTERVAL . USUALLY MEASURED IN (WATTS PER

STER AO IAN )/ (METER SQUARE) PER MICROMETER (MICRON ) OF WAVELENGTH .

SPECTRAL REFLECTIVITY
THE REFLECTIVIT Y OF A SURFACE EVALUATED AS A FUNCTION OF WAVELENGTH.

SPECTR A L TR AN SM ITT ANCE
TRANSMITTANCE EVALUATED AT ONE OR MORE WAVELENGTHS . BEING NUMERICALLY

THE SAME FOR RADIANT AND LUMINOUS FLUX .

SPECTR OMETER -

A SPECTROSCOPE PROVIDED WITH AN ANGIE SCALE CAPABLE OF MEASURING THE
ANGULAR DEV 1A TIO~. OF RADI ATION OF DIFFERENT WAVELENGTHS. NOTE; IN COMMON
USAGE . THE DISPERSING MEANS MAY BE DISPENSED WITH . AND THE INSTRUMENT USED
FOR MEASURING ANGLES AS ON OR THROUGH A PRiSM .

- 

- 

SPEC TR OSCOPE
AN INSTRUMENT CAPABLE OF DISPERSING RADIATION INTO ITS COMPONENT

WA VELENGTHS AND OBSERVING . OR MEASURING , THE RESULTA NT SPECTRUM .

SPECT RUM
SEE: ELECTROM AGNETIC SPECTRUM ; VISIBLE SPECTRUM; VISUAL SPECTRUM.
SEE: PRIMARY SPECTRUM ; SECONDARY SPECTRUM .

SPEED
SEE : LENS SPEED.

SPHERICAL INTENSITY
SEE: MEAN SPHERICAL INTENSITY.

SPHEROP~-ETER
AN INST RUMENT FOR THE PRECISE MEASUREMENT OF THE RADIUS OF CURVATURE OF

SURF A CES.

SPLICE
SEE: FIBER-OPTiC SPLICE.

SPLICER
SEE; LOOSE-TUBE SPLICER ; PRECISION-SLEEVE SPLICER .

SPLICI NG
SEE: FUSION SPLICING .
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SPONTANEOUS EMISSION
IN A LASE R . THE EM ISSION OF LIGHT THAT DOES NOT BEAR AN AMPLITUDE .

PHASE . OR TIME REL AT IONSHIP W ITH AN APPLIED SIGNA L AND IS THEREFORE A
RANDOM NOISE-LIKE FORM CF RADIATION .

SPREAD
SEE : MULTIMODE GROUP-DELAY SPREAD.

SPREADING
SEE ; PULSE DISPERSION .

STANDARD SOURCE
A REFERENCE OPTICAL POWER SOURCE TO WHICH EMITTING AND DETECTING

DEVICES MA Y BE COMPARED FOR CA LIBRA T ION PURPOSES .

ST AR
SEE : 0-STAR . -

STAR COUPLER
SEE : NON-REFLECTIVE STAR COUPLER: REFLECTIVE STAR-COUPLER .

STARK EFFECT
THE SP LITTI NG OF SPECTR A L LINES OF ELECTROM AGNETIC RADIATIO N BY AN

APPLIED ELECTRIC FIELD.

STATE
• SEE : EXC ITED STATE; GROUND STATE .

STEP-INDEX FIBE R
A FIBER IN WHICH THERE IS AN ABRUPT CHANGE IN REFRACTIVE INDEX BETWEEN

THE CORE AND CLADDING A LONG A FIBER DIAMETER . WITH THE CORE REFRACTIVE INDEX
HIGHER THA N THE CLADDI NG REFRACTIVE INDE X . NOTE: THESE MAY BE MORE THAN ONE
LA YER . EACH LAYER WITH A DIFFERENT REFRACTIVE INDEX THAT IS UNIFORM THROUGH-
OUT THE LAYER . WiTH DECREASING INDICES IN THE OUTSIDE LAYER.

STEP-INDEX PROFILE
THE CONDITION OF HAVING THE REFRACTI VE INDEX OF A MATERIAL. SUCH AS

AN OPTICAL FIBE R . CHANGE ABRUPTLY FROM ONE VALUE TO ANOTHER AT THE CORE-
CLADDING INTERFACE . OR A T OTHER INTERFACES IF SEVERAL LAYERS ARE PRESENT.

STEP W ISE VARI A BLE OPTICAL ATTE NUATOR
A DEVICE THAT ATTENUATES THE INTENSITY OF LIGHTWAVES, WHEN INSERTED

INTO AN OPTICAL WAVEGU IDE LINK IN DISCRETE STEPS EACH OF WHICH IS SELECTABLE
BY SOME MEANS . SUCH AS BY CHANGING SETS OF CELLS . FOR EXAM PLE IF FIXED
ATTE NUATION CELLS OF 0. 3. 7. 17 08 ARE USED THREE Al A TIME . ATTENUATIONS
OF 3. 6. 10 . 13, 20. 23. AND 27 08 ATTENUATIONS ARE ACHIEVABLE.
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STERA DIAN
THE UNIT SOLID ANGULAR MEASURE. BEI NG THE SUBTENDED SURFACE AREA OF A

SPHERE DIVIDED BY THE SQUARE OF THE SPHERE RADIUS. THERE ARE 4 P1 STERADIANS
IN A SPHERE. THE SOLID ANGLE SUBTENDED BY A CONE OF HALF-ANGLE A IS 2 P1
(1-COS A) STER ADIANS .

STIMULATED EMISSION
IN A LASER , THE EMISSION OF LIGHT CAUSED BY A SIGNAL APPLIED TO THE

LASER SUCH THAT THE RESPCNSE IS DIRECTLY PROPORTIONAL TO . AND IN PHASE
COHERENCE WITH . THE ELECTROMAGNETIC FIELD OF THE STIMULATING SIGNAL.
NOTE: THIS COHERENCY BETWEEN APPLIED SIGNAL AND RESPONSE IS THE KEY TO THE
USEFULNESS OF THE LASER . SEE ALSO : SPONTANEOUS EMISSION .

STIMULATED EM I SSION OF RADIATION
SEE : MICROWAVE AMPLIFICA TION BY STIMULATED EMISSION OF RADIATION.

STOP
SEE : A PERTURE STOP.
SEE : T-STOP .

STRENGTH-MEMBER OPTICAL CABLE
SEE : CENTRAL STRENGTH-MEMBER OPTICAL CABLE ; PERIPHERAL STRENGTH-MEMBER

OPTICAL CABLE.

STRIA
A DEFECT IN OPTICAL MATERIALS . SUCH AS GLASS. PLASTIC. OR CRYST A LS ,

CONSISTING OF A MCRE OR LESS SHARPLY DEFINED STREAK OF MATERIAL HAVING A
SLIGHTLY DIFFERENT INDEX OF REFRACTION THAN THE MAIN BODY OF THE MATERIAL.
NOTE: STRIA E USUALLY CAUSE WA VE-LIKE DISTORTIONS IN OBUECTS SEEN THROUGH THE
MATERiAL . EXCLUSIVE OF SIMILAR DISTORTIONS DUE TO VARIATIONS IN THICKNESS OR

• CUR VATURE. STRIAE ARE USUALLY CAUSED BY TEMPERATURE VARIATION , OR POOR
MIXING OF INGREDIENTS . CAUSING THE DENSITY (REFRACTIVE INDEX) TO VARY IN
DIFFERE NT PLACES.

STRI P-LOADED DIFFUSED OPTICAL WAVEGUIDE
A THREE-DIMENSIONAL OPTICAL WAVEGUIDE . CONSTUCTED FROM A TWO-DIMENSIONAL

DI FFUSED OPTICAL WAVEGUIDE UPON THE SURCACE OF WHICH HAS BEEN DEPOSITED A
DIE LECTRIC STRIP OF A LOWER REFRACTIVE INDEX MATERIAL, THUS CONFINI NG THE
ELECTROMAGNETIC FIELDS OF THE PROPAGATING MODE TO THE VICINITY OF THE STRIP
HENCE ACHIEVING A THREE-DIMENSIONAL GUIDE .

STRIPPER -

SEE; CLADDI NG-MODE STRIPPER.

STUFFI NG PROCESS
SEE : MOLECULAR STUFFING PROCESS (MS).

SUPERL UMINESCENT DIODE (SLO )
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A L IGHT-EMITTING DIODE (LED) WITH NARROW SPECTRAL WIDTH AND HIGH-
RADIANCE AND STII~ULATED EMISSION . NOTE: THE SLD SERVES AS A SOURCE FOR

• OPTICAL FIBER TRANSMISSION SYSTEMS.

SURFACE
SEE: OPTIC A L SURFACE.

SUR FACE-EMITTiNG LED
A LIGHT-EMITT ING DIODE WITH A SPECTRAL OUTPUT THAT EMANATES FROM THE

SURFACE CF THE LA YERS. HAVING A LOWER OUTPUT INTENSITY AND LOWER COUPLING
EFFICIENC Y TO AN OPTICAL FIBER OR INTEGRATED OPTICAL CIRCUIT. THAN THE EDGE-
EMI TTIN3 LED AND THE IN~JECT ION LASER. NOTE: SURFACE-AND EDGE-EMITTING LEDS
PROV IDE SE’~ERA L M LL IWAT T S OF POWER IN THE 0.8-1.2 MICRON SPECTRAL RANGE AT
D R IV E CURRENTS OF 100 200 MILLIAMPERES ; DIODE LASERS AT THESE CURRENTS
PROVIDE TENS OF M ILL IWA TT S . SYNONYMS : FRONT-EMITTING LED: BURRUS LED.
SEE ALSO : EDGE-EMITTING LED.

SURFACE MIRROR
SEE : BACK-SURFACE MIRROR; FRONT-SURFACE MIRROR .

SURFACE WAVE
AN ELECTROMA GNETIC WAVE THAT PROPAGATES ALONG AN INTERFACE BETWEEN

TWO DIFFERENT MEDIA WITHOUT RADIATION , SUCH AS IS OBTAINED IN AN OPTICAL
FIBER . I .E. THERE IS NO ENERGY CONVERTED FROM THE SURFACE WAVE FIELD TO
SOM [ OTHER FORM.

SWITCH
SEE : OPTICA L SWITCH ; THIN-FILM OPTICAL SWITCH .
SEE : 0-SWITC H.

SWI TCH-MODULATOR
SEE : INTEGRATED-OPTICAL CIRCUIT FILTER-COUPLER-SWITCH-MODULATOR .

SWITCHED REPETITIVELY-PULSED LASER
SEE : 0-SWITCHED REPETITIVELY-PULSED LASER.

SYMMETR iCAL DOUBLE-HETERO~iUNCTION DIODE
SEE : FOUR-HETEROULJNCTION DIODE.

SYSTE M
SEE : FIBER-OPTIC TRANSMISS’ION SYSTEM; LASER FIBER-OPTIC TRASMISSION

SYSTEM; LASER FIBER-OPTIC TRANSMISSION SYSTEM; LENS SYSTEM .
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TAL BOT
I N THE METER-KILOGRAM-SECOND SYSTEM OF UNITS. A UNIT OF LUM INOUS ENERGY

EQUAL TO TEN MILLION LUMERGS AND ALSO EQUAL TO ONE LUMEN-SECOND.

TAL K
SEE : CROSS TALK.

- 
I TANGENT iAL COUPLING

THE COUPLING OF ONE OPTICAL FIBER TO ANOTHER BY PLACING OR FUSING THE
CORE OF THE FIBER CONTAININ G A SIGNAL IN CLOSE PROXIMITY FOR A SHORT

- I t)ISTANCE TO ANOTHER FIBER CORE. TO ALLO W SOME OF THE SIGNAL TO LEAH OR SPILL
O~ ER TO THE ATTACHED FIBER . BY SUEVERTING THE ORIGINAL SIGNAL-BEARING FIBER
FROM KEE PI1.G A LL ITS LIGHT TO ITSELF . NOTE: THE DEGREE OF COUPLING IS
DETERM INED BY THE CORE-TO-CORE SOACING AND THE FUSED LENGTH . THIS METHOD
CF C~’LPLING ALSO MAKES USE OF THE EVANESCENT WAVES THAT ARE COUPLED TO THE
WAVES IN THE GUIDE BUT ARE TRAVELLING ON THE OUTSIDE OF THE OPTICAL WAVE-
CUIDE. SYNON’!M; PICK-OFF COUPLING . SEE ALSO: EVANESCENT FIELD COUPLING;
LOOSE-TUBE SPLICER .

TA PER
SEE: OPTIC AL TAPER.

TA PERED LENS
A LE NS WHOSE CROSS SECTION SHOWS A GREATER EDGE THICKNESS ON ONE SIDE

THAN ON THE OTHER.

1DM
SEE: TIME DIVISIO N MULTI PLEX.

TEA LASER
SEE: TRANSVERSE-ELECTRIC ATMOSPHERE LASER .

TECHN I CUE
SEE: COHERENT OPTICAL ADAPTIVE TECHNIQUE.

TEE COUPLER
IN A N OPTIC A L FIBER. A REFLEC TIVE SURF ACE PLACED INSIDE THE FIBE R . AT

FORTY-FIVE DEGREES TO THE DIRECTION OF WA VE PROPAGATION . ALLOWING A PART OF
THE SIGN A L PC -~ER TO BE REFLECTED FRO?.’ ONE SIDE OF THE SURFACE OUT OF THE
FIBER AT RIGHT ANGLES IN ON E DIRECTIO N . AND A N INPUT SIGNAL FROM THE OTHER
SiDE OF THE FIBER TO BE REFLECTED FROM THE OTHER SIDE OF THE FORTY-FIVE
DEGREE REF LECTIVE SURFACE SO AS TO PROPAGATE IN THE FIBER. LONGITUDINALLY ,
IN THE SAME DIRECTION AS THE ORIGINAL SIGNAL TO WHICH THE INPUT SIGNAL IS
BEING ADDED AND THE OUTPUT SIGNAL IS BEING TAKEN. NOTE: TWO T-COUPLERS
CAN BE COMBINED IN A SINGLE UNIT FOP INPUT AND OUTPUT OF SIGNALS IN BOTH
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DIRECTIONS OF PROPAGATION . IN ADDITION TO AN OPTICAL COMPONENT USED TO
INTERCONNECT A NUMBER OF TER%~IN4LS THROUGH OPTICAL W4VEGJIOES BY USiNG

- 
- 

PARTIAL REFLECT IONS AT DIELECT RIC INTERFACES OP METALLIC SURFACES . COUPLING
CAN BE ACCOMPLISHED SIMPLY 5Y SPLITTING THE WAVEGUIDE BUNDLE SO THAT
FRACTIONS CAN DIVERGE IN DIFFERENT DIRECTIONS . SEE ALSO: REFLECTIVE STAR-
NON-REFLECTIVE STAR-COUP .ER .

TELEPHOTO LENS
AN OBJECTIVE LENS SYSTEM CONSISTING OF A POSITIVE AND A NEGATIVE COM-

PONENT SEPARATED FROM EACH OTHER . HAVING SUCH POWERS AND SEPARATION THAT THE
BACK FOCAL LENGTH OF THE ENTIRE SYSTEM IS SMALL IN COMPARISON WiTH THE
EQUI VALENT FOCAL LENGTH . NOTE: SUCH LENSES ARE USED FOR PRODUCING LARGE
IMAGES OF DISTANT OBJECTS WITHOUT THE NECESSITY OF A CUMBERSOME LENGTH OF THE
INSTPUMENT.

TEMPERATURE
SEE : COLOR TEMPERATURE.
SEE ; LUMINANCE TEMPERATURE; TOTAL RADIATION TEMPERATURE .

TEMPORALLY-COHERENT LiGHT
SEE: TIME-COHER E NT LIGHT.

TERAHERTZ
1 0 (12) hERTZ. NOTE: LIGHT FREQUENCIES ARE OF THE ORDER OF 10 (15)

HERTZ . FOR A WAVELENGTH OF 300 MILLIMICRONS IN A VACUUM . IN THE REGION OF
ULTRAVIOLET LIGHT .

TERM
SEE : ATTENUATION TERN ; PHASE TERM .

TERMINUS
SEE : FIBER-OPT iC TERMINUS

TEST
SEE : FCUCAIJ LT KNIFE-EDGE TEST

THEORE T ICAL RESOL VING POW ER 
-

•
THE MAXIM UM POSSIBLE RESOLVI NG POWER DETER MINED BY DIFR ACYION . FRE-

QUENTLY MEASURED AS AN ANGULAR RESOLUTION DETERMiNED FROM A sl .22 B/D , WHERE
A IS THE LIMITI NG RESOLUTION IN RADIANS . B IS THE WAVE LENGTH OF LIGHT AT
WHICH THE RESOLUTION IS DETERMINED. AND 0 iS THE DIAMETER OF THE EFFECTIVE
APERTURE -

THEORY
SEE: ELECTROMAGNETiC THEORY .

THERMAL NOISE-LIMITED OPERATION
THE OPERATIO N OF A PHOTODETECTOR WHEREIN THE MINiMUM DETECTABLE
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SIGNAL IS LIMITED BY THE THERMAL NO i SE OF THE DETECTOR. THE LOAD RESISTANCE .
AND THE AMPLIFIER NOISE.

THERMAL RADIATION
THE PROCESS OF ELECTROMAGNETIC EMISS ION IN WHICH THE RADIATED

ENERGY IS EXTRACTED FROM THE THERMA L EXCITATION OF ATOMS OR MOLECULES.

THERMOPLASTIC CEMENT
AN ADHESIVE WHOSE VISCOSITY DECREASES AS THE TEMPERATURE IS RAISED .

NOTE: CANADA BALSAM . RESI N . AND PITCH ARE COMMON THERMOP LASTI C OPTICAL
CE M EN T S.

• THERMOSETTING CEMENT
AN ADHESIVE THAT PERMANENTLY SETS OR HARDENS AT A CERTAIN HIGH

TEMPERATURE. NOTE ; METHACRYLATE IS A COMMON THERMOSETTING OPTICAL CEMENT .

THiCK LENS
A LENS WHOSE AXIAL THICKN ESS IS SO LA RGE THA T THE PRINCIPAL POINTS AND

THE OPTI C AL CENTE R CANNOT BE CONSIDERED A S CONCIDI NG A T A SINGLE POINT ON ITS
OPTICAL AXIS.

THIN-FILM OPTICAL MODULATOR
A DEVICE MA DE OF MUL TIL AY ERED FILMS OF MA TERI A L OF DIFFERENT OPTICAL

CHARACTERISTICS CAPABLE OF MODULAT ING TRANSMITTED LIGHT BY USING ELECTROOPTIC.
ELECTRO ACO US T IC . OR MAGNETOOPT IC EFFECTS TO OBTAIN SIGNAL MODULATION . NOTE:
THIN-FILM OPTICAL MODULATORS ARE USED AS COMPONENT PARTS OF INTEGRATED
OPTICAL CIRCUITS.

THIN- FILM OPTICAL MULTIPLEXER
A MULTIPLEXER CONSISTING OF LAYERED OPTICAL MATERIALS THAT MAKE USE OF

ELEC TROOPTIC. ELECTROACOUSTIC. OR MAGNETOOPTIC EFFECTS TO ACCOMPLISH THE
MULTIPLEXI NG . NOTE: THIN-F ILM OPTICAL MULTIPLEXERS MAY BE COMPONENT PARTS
OF INTEGRATED OPTICAL CIRCUITS.

THIN-FILM OPTICAL SWITCH
A SWITCHING DEVICE FOR PERFORMING LOGIC “ERATIONS USING LIGHT WAVES IN

THIN FILMS. USUALLY SUPPORTING ONLY ONE PROPAGATION MODE . MA KING USE OF
ELE CT ROOPTIC. ELECT ROACOUSTIC.  CR MAGNE TOOPTIC EFFECTS TO PERFOR M SW ITCHING
FUNCTIO NS . SUCH AS ARE PERFORMED BY SEMICONDUCTOR GATES (AND. OR. NEGATIO N).
NOTE: THIN-FILM OPTICAL SWITCHES MAY BE COMPONENT PARTS OF INTEGRATED
OPTICAL CIRCUITS.

THIN-FILM OPTICAL WAVEGU IDE
AN OPTICAL WAVEGUIDE CONSISTING OF THIN LAYERS OF DIFFERING REFRACTIVE

INDICES . THE LOWER INDEXED MATERIAL ON THE OUTSIDE OR AS A SUBSTRATE . FOR
SUPPCRTING USUALLY A SINGLE ELECTROMAGNETIC WAVE PROPAGATION MODE WITH LASER
SOURCES. NO TE: THE THIN-FILM WAVEGUIDE LASERS. MODU LATORS. SWITCHES.
DIRECTIONAL COUP LERS . FILTERS. AND REL ATED COMPONENTS NEED TO BE COUPLED FROM
THEIR INTEGRATED OPTICAL CIRCUITS TO THE OPTICAL WAVEGUIDE TRANSMISSiON MEDIA ,
SUCH AS OPTICAL FIBERS AND SLAB DIELECTRIC WAVEGUIDES.
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THI,~ LE NS
A LENS WHOSE AXIAL THICKNESS IS SUFFICIENTLY SMALL SO THAT THE

PRINC I PAL PCINTS. THE OPTI CAL CENTER. AN D THE VERTICES OF ITS TWO SURFACES
CAN BE CONSIDERED AS COINCIDING AT THE SAME POINT ON ITS OPTICAL AXIS.

THRE SHOLD
SEE : A BSOLUTE LUM INAN CE THRES HOLD.

TIME-COHERENT LIGHT
LIGHT THAT HAS THE PROPER TY THAT AT ANY POINT IN TIME. I.E. ANY

INSTANT . THE AMPLITUDE . PHASE . AND TIME VARIAT ION ARE PREDICTABLE . THE
PR EDICTIO N BEING BASED ON THE. AMPLITUDE . PHASE . AND TIME VARIATION AT A PREy-
lOUIS TIME . SYNONYM: TEMPORALLY-COHERENT LIGHT. SEE ALSO ; COHERENT-LIGHT ;

- 
- SPACE-COHERENT LIGHT .

T - NUMBE R
THE EQUIVALENT F-NUMBER OF A FICTITIOUS LENS THAT HAS A CIRCULAR

OPENING AND 100 PERCENT TRANSM ITTANCE. AND THAT GIVES THE SAME CENTRAL
ILLUI\ 1NATI ON AS Tr,E ACTUAL LENS UNDER CONSIDERATION . MA THEM A TICALLY ,
T-NUt~-BER E. F .L/DIAM-OF-T-STOP . OR T N).JVEER (E.F.L/2) (PI/AT)-TO-THE
1/2-POWER . WHERE E.F.L. IS THE EQUIVAL ENT FOCAL LENGTH , A IS THE AREA OF THE
ENTRANCE PUPIL, T IS THE TRA NSMITT ANCE OF THE LENS SYSTEM . AND P1 s 3. 1416.

TOTAL DIFFUSE REFLECTANCE
SEE : DIFFUSE REFLECTANCE .

TOTAL INTERNAL REFLECTION
THE REFLECTION THAT OCCURS WITHIN A SUBSTANCE BECAUSE THE ANGLE OF

INCIDENCE OF LIGHT STRIKING THE BOUNDARY SURFACE IS IN EXCESS OF THE CRiTICAL
ANGLE . SEE ALSO: CRITICAL ANGLE.

TOTAL INTERNAL REFLECTION ANGLE
SEE : CRITIC AL ANGLE .

TOTAL RADIAT iON TEMPERATURE
THE TE MPER ATUR E A T WH ICH A BLA CKSODY RADI A TES A TOTAL AMOUNT OF

ELECTROMAGNE TIC RADIATION FLUX EQUAL TO THAT RADIATED BY THE BODY WHOSE TOTAL
RADIATION TE MPERATURE IS BEING CONSIDERED.

TR ANSFER FUNCTION
SEE : MODULATION TR ANSFER FUNCTION .
SEE : OPTICAL FIBER TRANSFER FUNCTION .

TRA NSIMPEDANCE
SEE : OPTICAL TRA NSIMPEDANCE.

TRANSITION FREQUENC Y
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THE FREQUENCY A SSOCIATED WITH TWO DISCRETE ENERGY LEVELS IN AN ATOMIC
SYSTEM . NO1E : THE TRA NSI TION FREQUENCY ASSOCIATED W ITH ENERGY LEVELS
E 12i AND E l i ) . E1 2 GREATER THAN E l i ) .  IS F (2. i ) (El2 -E~~1))/H . WHERE
E( 2 ) AND El i )  ARE THE ENLPGY LEVELS . H IS PLANCK’S CONSTANT . AND F(2 , i ) IS
Th E  FREQUENCY ASSOCIAT ED WITH THE TWO LEVELS . IF A TRAN SITIC-N FROM E12)
TO ((1) CCCURS. A PHOTON WITH FREQUENCY F(2. 1 ) IS LIKELY TO ~E EMITTED.

TRAI JSMI SSION
THE PRCCESS OF CONDUCTION OF RADIANT ENERGY THROUGH A MEDIUM . SEE:

SELECTIVE TRANSMISSION .

TRANSMISSION COEFFICIENT
THE RATIO OF ‘THE TRANSM ITTED FIELD STRENGTH TO THE INCIDENT FIELD

STRE \GTH WhEN AN ELECTRO ’.~LGNET IC WAVE IS INC IDENT UPON AN IN 1ER FACE
SL’RF~ CE BETWEEN DIELECTR IC MEDIA OF DIFFER ENT INDICES OF REFRACTION. NOTE:
IF . AT O6LICUE INCIDENC I~ . THE ELECTRIC FIELD CCMPOHENT OF THE INCiDENT
WAV E IS PARALLEL TO THE INTE R FACE . THE TRANSM ISSION COEFFICIENT IS GIVEN BY:
T 2N(2) COS A/IN:2)C OS A + N (1)COS B); WHERE N Il ) AND N(2) ARE THE INDICES
OF RE FRACTI ON OF THE INCIDENT AND TRANSMITTED MEDIUM . R ESPECTIVE LY . AND
A AND B ARE THE ANGLE S OF INC I DENCE AND REFRA CTION (WITH RESPECT TO NORMAL).
RESPECTIVELY. IF . AT OBLIQUC INCICENCE . THE MAGNETIC FIELD COMPONENT OF THE
INCIDENT WA VE IS PARALLEL TO THE INTERFACE. T HE TR AN SM ISSI ON COEFFICIE N T IS
GI VEN BY: T 2~~’2)COS A /IN(l) COS A + h12) COS B) THESE EQUATIONS ARE
KNOWN AS THE FPES~ EL EQUATIONS FOR THESE CASES. SEE ALSO : FRESNEL REFLECTION
LOSS: I~EFLECTION COEFFICIENT .

TRANSMISSION FACTOR
SEE: INTERNAL OPTICAL DENSITY.

TRA NSM ISSION SYSTE~
SEE : FIBER-OPTIC TRANSMISSION SYSTEM; LASER FIBER-OPTIC TRANSMISSION

SYSTEM; LASER FIBER-OPTIC TRANSMISSION SYSTEM .

TR~NSM ISSIV ITY
THE IN TERN A L TRANSMITTANCE PEP UNIT THICKNESS OF A NONDIFFUSING SUB-

STANCE. SUCH AS CLEAR GLASS. PLASTIC. OR CRYSTAL.

TRANSMI TTANCE
THE RA TIO OF THE FLUX TKAT IS TRANSI .IITTED THROUGH AN OBJECT . TO THE

INCIDENT RADIANT OR LUMINOUS FLUX. NOTE : UNLESS QUALIFIED . THE TERM IS
APPLIED TO REGULAR , I.E. SPECU LAR . TRANSMISSION . SEE : COLLIMATED
TRAN~ MITTAt.CE: DIFFUSE TRANSM ITTANCE: INTERNAL TRANSMITTANCE; LUMINOUS
TRANSMiTTANCE; RADIANT TRANSMITTANCE ; SELECTIVE TRANSMITTANCE; SPECTRAL
TR AN SM ITTA NCE.

TRANSMI TTANCY
THE R A TIO OF THE TRA NSM ITT ANCE OF A SOLUTION TO THAT OF AN EQUAL

THICh~NESS OF THE SOLVENT A LONE.

TRANSMI TIER
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SEE : OPTICAL TRANSM ITTER.

TRANSMUTING ELEMENT
THE RAD1 AT INC TERMINUS AT AN OPTICAL JUNCTION.

TRAN SVERSE-EXC ITED ATMOSPHERE LASER (TEA)
A C4PBOI~S-D tO~ IDE CR OTH ER GA S LASER IN WH ICH THE ELECTRIC FIELD

EXC iTATION OF THE ACTIV E MEDIUM IS TRANSVERSE (ACROSS ) TO THE FLOW OF THE
ACTIVE MEDIUM. NOTE: THIS TYPE OF LASER OPERATES IN A GAS PRESSURE RANGE
HIGHER THAN THAT REQUIRED FOR LONGITUDINAL EXCITATION .

TRAP
SEE : CPTICAL FIBER TRAP.

TRIPLE MIRROR
THREE REFLECTING SURFACES. MUTUALLY AT RIGHT ANGLES TO EACH OTHER .

ARRANGED LIKE THE INSIDE CORNER OF A CUBE. NOTE: THE TRIPLE MIRROR MAY BE
CONSTRUCTED CF SOLID GLASS IN WHICH CASE THE TRANSMITTING FACE IS NORMAL TO
THE DIAGONAL OF ThE CUBE. OR IT MAY CONSIST OF THE THREE PLANE MIRRORS
SUPPOPTED IN A PRECISELY CONSTRUCTED METAL FRAMEWORK . THE TRIPLE REFLECTOR
HAS A CONSTANT DEVIATION OF 100 DEGREES -OR ALL ANGLES OF iNCIDENCE. HENCE
A RAY CF LIGHT INCIDENT FROM ANY ANGLE IS REFLECTED BACK PARALLEL TO ITSELF.
SYNONYM: CORNER-CUBE REFLECTOR; CORNER REFLECTOR ; RETRODIRECTIVE REFLECTOR .

TRUE FIELD
LEE: V IE W F IELD.

1-STOP
THE EQU IVALENT , PERFECTLY TRANSMITTING . CIRCULAR OPENING OF DIAMETER D

SUCH THAT P1 (0/2)-SQUARED a TA WHERE A IS THE AREA OF THE ENTRANCE PUPIL
OF THE OBJECTIVE. T IS THE TRANSMITTANCE OF THE LENS SYSTEM . AND P.1 a 3. 1416.

TUBE PHOTOMETER
SEE : PHOTOEMISSIVE TUBE PHOTOMETER.

TUBE SPLICER
SEE : LOOSE-TUBE SPLICER .

TUNABLE LASER
AN ORGANIC DYE OR PARAMETRIC-OSCILLATOR LASER WHOSE EMISSION CAN BE

VARIED CONTINUOUSLY ACROSS A BROAD SPECTRAL RANGE . NOTE: SOMETIMES APPLIED
TO CARBON-D IOXIDE OR OTHER MOLECULAR LASERS WHOSE EMISSION CAN BE TUNED TO
ONE OF SEV ERAL W AV ELE NGT HS (SPECTR A L LINES ).

TWYMAN-GREEN INTERFEROMETE R
A TESTING DEVICE IN WHICH THE OBSERVER SEES A CONTOUR MAP OF THE

EMERCE NT WAVEFRO NT IN TERMS OF THE WAVELENGTH OF THE LIGHT uSED IN THE TASK.
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ULTR A VIOLET FIBER OPTICS
FIBER OPTICS INVOLVING THE USE OF ULTRAVIOLET (UV) LIGHT-CONDUCTING

COMPONE .’ITS DESIGNED TO TRANSMIT ELECTROMAGNETIC WAVES SHORTER IN WAVELENGTH
THAN THE WAVES IN THE VISIBLE REGION OF THE SPECTRUM. NOTE: PRIMARY
APPLICATIONS INCLUDE MEDICAL TECHNOLOGY . MEDICI NE. PHYSICS . MATERIAL S
TESTING . PHOTCCHEMISTRY . GENETICS. AND MANY OTHER FIELDS. OPTICAL FIBERS
WIT H HIGH UV TRANSMITTANCE HAVE BEEN DEVELOPED AND ARE BEING USED.

ULTRAVIOLET LIGHT
RA YS OF ELECTROM AGNETIC RADIAN T ENERGY IMMEDIAT ELY BEYOND THE VIOL ET

END OF THE VISIBLE SPECTRUM AND IN OF THE ORDER OF 390 10 100 MILLIMCRONS
IN WAVELE NGTH.

ULTR AVIOLET LIGHT GUIDE
SPECI AL OPTICAL MATERIALS IN VARIOUS GEOMETRIC SHAPES. SUCH AS TUBES.

CYLINDERS . SHEETS. AND FIBERS THAT HAVE THE SPECIAL CAPABILITY OF TRANS-
MITTING LIGHT IN THE ULTRAVIOLET (UV) REGION OF THE SPECTRUM . I.E. WITH A
WAVELENGTH CF THE ORDER OF 200 TO 300 MILLIMICRQNS WHiCH IS LESS THAN THE
WAVELENGTH OF THE VISIBLE SPECTRUM . USED IN FIBER OPTICS . ABOUT 0.9 TO 1.0
MICRCNS. NOTE: UV LIGHT GUIDES APE PRIMARILY USED IN MEDICINE . BIOCHEMIS.T~RY .
MICROSCOP Y. PHYSIOLOGY . A ND MEDICAL ENGINEERING .

UNIFORM DENSITY LENS
A LA YERED LENS OR BL AN K. ONE LA YER OF WHICH IS CLEAR . A ND THE OTHER OF

ABSORPTIVE-TYPE GLASS . THE CLEAR PORTION BEING SURFACED TO THE DESIRED
CUR VATURE, WH ILE THE THIC KNESS OF THE TI NTED LAY ER REMAIN ING CONST ANT , WHICH
RESULTS IN A LENS WITH THE SAME SHADE. I.E. TRANSMITTANCE , IN THE CENTER AS
IN THE PERIPHERY.

UNIFOR M-INDEX PROFILE
iN MATERI A LS USED FOR OPTICAL TRANS M ISSION . SUCH AS AN OPTICAL FIBER.

A UNIFORM LINE A R LY DEC REASING INDEX OF REFR A CTION FROM THE INSIDE RADIALLY
TOWARD THE OUTSIDE.

UNIFORM-INDEX- PROFILE FIBER
A GRADED INDEX OPTICAL FIBER IN WHICH THE REFRACTIVE INDEX VARIES

LI NEARLY FROM THE CENTER OF THE FIBER RADIALLY TO THE OUTSIDE SURFACE. WITH
A LOWER INDEX AT THE OUTSIDE SURFACE. SEE ALSO: GRADED INDEX FIBER.

UNIFORM LAMBERTI A N
A LAMBERT IA N DISTRIBUTION THAT IS UNIFORM ACROSS A SPECIFIED SURFACE .
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VALENCE BAND
THE BAND OF ATOMIC ENERGY LEVELS CONTAINING THE VALENCE ELECTRONS.

I.E. THOSE ELECTRONS IN THE OUTER SHELL OF AN ATOM . IN AN INSULATING OR
SEMICONDUCTOR MATERIAL. THE VALENCE BAND ENERGY LEVEL IS BELOW THE CONDUCTION
BAND. IN A CONDUCTING MATERIAL , FOR EXAMPLE COPPER . ALUMINUM . SILVER . GOLD.
AND LEAD . THE VA L ENCE BAN D ENERGY LEVE L IS ABO V E THE CONDUCTION BAND. I.E.
‘THE CONDUCTION BAND IS LOWER. THUS ALLOWING THE ELECTRONS TO BE MORE FREE TO
MOVE AS AN ELECTRIC CURRENT.

VAPOR DEPOSITION PRCCESS
SEE: MODIFIED CHEMICAL VAPOR-DEPOSITION PROCESS : PLASMA-ACTIVATED

CHEMICAL-VAPOR DEPOSITION PROCESS .

VA POR-PHASE OXIDATION PROCESS
SEE: AXIAL VAPOR P~1ASE OXIDATION PROCESS; CHEMICAL VAPOR - PHASE

OXIDATION PROCESS : INSIDE VAPOR-PHASE OXIDATION PROCESS; MODIFIED INSIDE
VAPOR-P HASE OXIDATION PROCESS: OUTSIDE VAPOR-PHASE OX IDATION PROCESS.

VARIABLE OPTICAL ATTENUATOR
SEE : CONTINUOUS VARIABLE OPTICAL ATTENUATOR; STEPWISE VARIABLE OPTICAL

ATTE NUATOR.

VECTOR
SEE: ELECT RIC VECTOR .

VEE VALUE
SEE : ABBE CONSTANT.

VELOCITY OF LIGHT
THIS TERM USUALLY REFERS TO THE SPEED OF MONOCHROMATIC LIGHT WAVES.

I.E. TO THE PNASE VELOCITY . NOTE: THE VELOCITY OF LIGHT IN A VACUUM IS 299.
792.5 KILOMETERS PER SECOND. THE PHASE VELOCITY IN A MEDIUM IS C(O)/N WHERE
N IS THE REFRACTIVE INDEX OF THE MEDIUM AND C(O) IS THE VELOCITY OF LIGHT
(IN A VACUUM ) GIVEN ABOVE.

VERTEX
IN AN OPTIC A L SYSTEM . THE POINT OF INTERSECTION OF THE OPTICAL AXIS

WITH ANY OPTICAL SURFACE IN THE SYSTEM .

VIDEO DISC
SEE: OPTICAL VIDEO DISC .
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V IE W F IELD
I N GENE RAL. THE MAXIMUM CONE OR FAN OF RAYS PASSED THROUGH AN APERTURE

AND MEASURED AT A GIVEN VERTEX. NOTE: IN AN INSTRUMENT THE FIELD OF VIEW
IS SYNONYMOUS WITH TRUE FIELD.

VIG NE T T I NG
THE LOSS OF LIGHT THROUGH AN OPTICAL ELEMENT DUE TO THE ENTIRE BUNDLE

OF LIG HT RAYS NOT PASSING THROUGH .

VI RTU AL IMAGE
THE POINT FROM WHICH A BUNDLE OF DIVERGENT LIGHT RAYS APPEAR TO

PROCEED WHEN THE RAYS HAVE A GIVEN DIVERGENCE BUT NO REAL PHYSICAL
POINT OF INTERSECTION . NOTE: THE DISTANCE OF THE VITRUAL IMAGE 15 INVERSELY
PROPORTIONAL TO THE DIVERGENCE OF THE RAYS. SINCE THERE IS NO PHYSICAL
INT ER SECTIO N OF RAY S THERE IS NO REAL IMA GE THAT CAN BE FOCUSED ON A SCREE N .
THE IMAGE CF ANY PEAL OBJECT PRODUCED BY A NEGATIVE LENS OR CONVEX MIRROR
IS ALWAYS VIRTUAL. THE IMAGE PRODUCED BY A POSITIVE LENS OF AN OBJECT
LOCATED WIT HIN ITS FOCAL LENGTH IS ALSO VIRTUAL.

VISIBLE SPECTRUM
THE PORTION OF THE ELECTROMAGNETIC FREQUENCY SPECTRUM TO WHICH THE

RETI NA IS SENSITIVE AND BY WHICH HUMANS sEE. NOTE: IT EXTENDS FROM ABOUT
400 TO ABOUT 750 MILLIMICRONS IN WAVELENGTH.

VISU AL SPECTRUM
THE BAND OF COLOR PRODUCED BY DECOMPOSING WHITE LIGHT INTO ITS COM-

PONENTS BY THE PROCESS OF DISPERSION. NOTE: THE RAINBOW IS AN EXAMPLE OF A
SPECTRUM PRODUCED BY THE DISPERSION OF WHITE LIGHT BY WATER DROPLETS.
SEE A LSO : ELECTRO MAGNETIC SPECTRU M .

VOLUME
SEE : MODE VOLUME .

W

- - WATCH
SEE : LENS WATCH.

WAVEFRONT
A SURFACE NORMAL TO A BUNDLE OF ELECTROMAGNETI C RAYS AS THEY PROCEED

FROM A SOURCE. THE SURFACE OF THE WAVEF RONT PASSING THROUGH THOSE PARTS OF
THE WAVES THAT ARE IN THE SAME PHASE. NOTE: FOR PARALLEL RAYS . THE WAVEFRONT
IS A PLANE ; FOR RAYS DIVERGING FROM OR CONVERG ING TOWARD A POINT. THE WAVE-
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FRONT IS SPHERICAL. THE WAVEFR ONT IS PERPENDICULAR TO THE DiRECTION OF
PROPAGATIO N OF Th~ WAVE. A ND THE ELECTRIC AND MAGNETIC-FIELD VECTORS OF THE
WAV E DEFINE A PLANE THAT IS ‘TANGENT TO THE WAVE FRONT SURFACE AT THE POINT
THAT THE FIELD VECTORS ARE DETERMINED.

WAVEFR ONT CONTROL
THE PERFORMING OF OrERAT IONS IN AN OPTICAL SYSTEM SO AS TO MANIPULATE

THE SHAPE OF THE WAVEFRONT OF AN ELECTROMAGNETIC WAVE . USUALLY IN THE VISIBLE
AND NEAR VISI BLE REGION OF THE FREQUENCY SPECTRUM . AND USUALLY WITH THE
I NTENT OF OBTAINING CLEAR IMAGES OF ILLUM I NATED OBJECTS. I.E. OF OBTAINING A
SPHERICAL WAVE FRONT . NOTE: AMONG THE METHODS OF WAVEFRONT CONTROL ARE
PH~.SE CONJUGATION . APERTURE TAGG ING . WAVEFRONT COMPENSATION . AND IMAGE
SHARPENING.

WA V EGUI DE
ANY STRUCIURE CA PABL E OF CONFINING THE ENERGY OF AN ELECTROMAGNETIC

WAVE TO A SPECIFIC ~F .LATIVELY NARROW CONTROLLABLE PATH CAPABLE OF BEING
VARIED OR ALTERED. SUCH AS A METAL PIPE OF RECTANGULAR CROSSECTION . AN
OPTICAL GLASS FIBE R OF’ ~ IRCLLA R CROSSECTION . OR A COAXIAL CABLE. SEE:
CLOSED WAVE GUIDE : DIFFUSED OPTICAL WAV EGU IDE : FIBER-OPTICAL WAVEGUIDE;
HETE ROEPITA XI AL OPTICAL WAV EGUIDE : MULTIMODE WAVEGU IDE; OPEN WAVEGUIDE.

SEE: SLAB-DIEL ECTRIC OPTICAL WAVEGU IDE : STRIP-LOADED DIFFUSED
OPTICAL WAV EGL JIOE : THIN-FILM OPTICAL WAVEGUIDE.

WA VEGLIDE DE LAY DI STORTIO N
IN AN OPTICAL WAVEGUIDE. SUCH AS AN OPTICAL FIBER. DIELECTRIC SLAB

WAVE C-UIDE. OR AN tNTEG RATED OPTICAL CIRCUIT . THE DISTORTION IN RECEIVED
S~GNAL CAULED BY THE DIFFERENCES p. PROPAGATION TIME FOR EACH WAVELENGTH.
I.E. THE DELAY VERSUS WAVELE NGTH EFFECT FOR EACH PROPAGATING MODE . CAUSING
A SPREADING OF THE TOTAL RECEIVED SIGNAL AT THE DETECTOR. NOTE: WAVEGUIDE
DEL AY DISTORTION CONTRIBUTES TO GROUP-DELAY DISTORTION , A LONG WITH MA TERIAL
DISPERSION AND MULTIMCDE GROUP-DELAY SPREAD.

WA VEGUIDE DISPERSION
THE PA RT OF THE TOTAL DISPERSION ATTRIBUTA BLE TO THE DIMENSIONS OF THE

WAVEGUIDE S1NCE THEY ARE CRITICAL FOR MODES ALLOWED AND NOT ALLOWED TO
PROPAGATE. SUCH THAT WAVEGUIDE DISPERSION INCREASES AS FREQUENCY DECREASES ,
DUE TO THESE DIMENSIONS AND THEIR VARIATION ALONG THE LENGTH OF THE GUiDE.

WAVEG U IDE MODE
SEE: DEGENERATE WAVEGUIDE MODE .

WAVELEN GTH
THE LENGTH CF A WAVE MEASURED FROM ANY POINT ON ONE WAVE TO THE

CORRESPONDING POINT ON THE NEXT WAVE; SUCH AS FROM CREST TO CREST . NOTE:
WAVELENGTH DETERMINES THE NATURE OF THE VARIOUS FORMS OF RADIANT ENERGY THAT
COMPRISE THE ELECTROMAGNETIC SPECTRUM; FOR EXAMPLE , IT DETERMINES THE COLOR
OF LIGHT . SEE: PEAK WAVELENGTH . SEE ALSO ; LIGHT .

WAVELE NGTH DIVISION WULTIPL EX (MOM )
IN OPTICAL CCMMUNICATION SYSTEMS. THE MULTIPLEXING OF LIGHT WAVES IN A
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SINGLE MEDIUM . SUCH AS A BUNDLE OF FIBERS , SUCH THAT EACH OF THE WAVES ARE OF
A DIFFERENT WAVELENG TH AND ARE MODULATED SEPARATELY BEFORE INSERTION INTO
THE MEDIUM. NOTE: USUALLY SEVERAL SOURCES ARE . USED. SUCH AS A LASER . OR A
DISPE RSED WHITE SOURCE. EACH HAVING A DISTiNCT CENTER WAV ELE NG TH. MOM IS
THE SAME AS FREQUENCY DIVISION MULTI PLEXING (FDM) APPLIED TO OTHER THAN
VISIBLE LIGH T FREQUENCIES OF THE ELECTROMAGNETIC SPECTRUM .

WA VE OBJECT
SEE: SINE WAVE OBJECT .

WD M
SEE : WAVELENGTH D1V ISION MULTIPLEX.

WHITE LIGHT
ELECTRO MAGNETIC RADIATION HAVING A SPECTRAL ENERGY DISTRIBUTION THAT

PRODUCES THE SAME COLOR SENSATiON TO THE AVERAG E HUMAN EYE AS AVERAGE NOON
SUNLIGHT .

WIDT H
SEE: LASER PULSE LENGTH

WIRE
SEE: CHICKEN WIRE.

X

Y

YAG/LED SOURCE
A LA SER LIGHT SOURCE USED FOR OPTICAL FIBER TRANS M ISSION CONSISTI NG OF

A NEODYMIUM (ND ) YTTRIUM ALUM i NUM GARNET (YAG ) CRYSTAL LASER USUALLY PUMPED
BY A LIGHT-EMITTING DIODE (LED). NOTE: A YAG/LED SOURCE EMITS A NARROW
SPECTRUM . ABOUT 200 MILLIMICRON WAVELENGTH. HOWEVER THE SOURCE IS INEFFICIENT
AND BULKY .

YTTRIUM ALUMINUM GARNET SOURCE
SEE : YAG/LED SOURCE.
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ZEEMAN EFFECT
THE SPLiTTING OF ELECTROMAGNETIC RADIATION INTO 215 COMPONT FREQUENCIES.

I.E. THE SPLITTING OF SPECTRAL WAVELENGTHS (LINES) BY AN APPLIED MAGNETIC
FIELD.

ZOOM LENS
AN OPTICAL SYSTEM THAT HAS COMPONENTS THAT MOVE IN SUCH A WAY AS TO

CHANCE THE FOCAL LENGTH . WHILE MAINTAINING A FiXED IMAGE POSITION . THUS THE
IMAGE SIZE CAN BE VARIED WHILE LEAVING THE OPTICAL SYSTEM IN A FIXED
POSIT ION . SYNONYM: PANCRATIC LENS .
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