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: AERL-PCL FACILITY
) ELEMENT MODIFICATIONS IN MICOM PROGRAM
JH SINGLE PULSE  REP PULSE
ﬁ FLUIDIC VALVING YES NO

GAS MIXER NO NO
LE LASER CAVITY ‘ NO NO
. ACOUSTIC SUPPRESSOR NO NO
& FLOW CHANNEL STRUCTURE YES NO
’ JET PUMP YES NO
| GAS SCRUBBER NO NO
& E-BEAM FOIL AND SUPPORT NO YES
i CATHODE YES NO
3 PULSE FORMING NETWORK N.A. YES
lﬁ MODULATOR N.A. YES

FACILITIES NO NO
1{ OPTICS TRAIN STRUCTURE YES NO

x QUTPUT WINDOW NO NO

la DIAGNOSTICS AND CONTROLS YES YES
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SPECIAL PERFORANCE DIAGNOSTICS Vie

° F2 (NF3) D1SSOCIATION LEVEL

.,-}.. ) - T e \'v\\egrt‘c“
o LASER SPECTRA N e Rewdoed
R e esoiver

[ .
i; e TrMe DEPENDENT GAIN.
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Fy (NF3) DISSOCIATION LEVEL

OBJECTIVE:  Rerate E-BeaM INITIATION CHARACTERISTICS AND GAS -

COMPOSITION T0 F-ATOM FORMATION.F({F}/{FZ} ~ 5x 103)
L

MOTIVATION: | 02 20.5%
¢ CoupLE LASER CoDE To EXPERIMENTS, |
° Deveropr ScaLING RELATIONS,

APPROACH: Use SineLE LINE (v = 1+0) PULSED'HF-PROBE LASER TO
Measure PropucT CONCENTRATION IN TITRATION REACTION:
F-i-HC’.-r [iE-l-Cl

TASKS: T
0 SeLecT HF ProBe Laser (Lumonics Tea 203), ) o
) SeLect DeTecTorRs (MoLecTRON PyrceLecTRIC P3-01).
o ImpLEMENT HF CLEAN-UP OF Fy SUPPLY. (NaF scadbe)
] IMPLEMENT HE2Z INJECTION SYSTEM.
] IMPLEMENT HF CALIBRATION GAs FLow SysTEMs.
o ImpLEMENT DiaGNosTIC OpTICS,
0 TEST.

TP, PR o ;':-}‘ﬂg.x—:‘wj
A S N DA B
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Fo (NF3) DISSOCIATION MEASUREMENT:
DESIGN CONSIDERATIONS

EEXE

e

. "I',:
AN

R

ABSORPTION LINE

PROBE_LASER

TECTO

¥ 1P4 lime

Use HF 1P8 Line (2,783u) InsTeAp oF 1P4 Line,
ToTAL CAVITY LENGTH CAN BE USED AS ABSORPTION PATH.

1 used A LCun wi\‘.KBSwL\ 90%% o"“(“‘

198 & oo aes ’es’s se.‘s..kve.

Luvonics Tea-203, SineLE LINE OPERATION
I < 50kM/ci?, ©=Q,5us

TesT AND CALIBRATION BeAM INTENSITIES
I «<Ig: Avorp HF BLEACHING

T: BeaM INTENSITY = 0.1kH/cMZ

Tg: SATURATION INTENSITY = 1.7KH/chZ

PyroeLecTrIC (MoLecTron P3-01, = 50ns,
V/T = 3ml/Cki/ere)) |
FiLTERs AND FocussiNG LENSES oN DETECTORS.

INTRA-CAvVITY CALIBRATION
CALIBRATION MEASUREMENT SIMULTANEOUS WITH
DissociATIiON MEASUREMENT
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LASER SPECTRAL MEASUREMENT

OBJECTIVE:

RELATE DF AnD C02 TIME-DEPENDENT AND TIME-INTEGRATED SPECTRA,

———— e

TO CAVITY AND INITIATION CONDITIONS.,

MOTIVATION:

® ADDRESS MODE FORMATION
® TAYLOR SPECTRA TO REMOVE LONG WAVELENGTHS (7.1 sam)
® PROVIDE DATA BASE FOR MODELING AND SCALING

APPROACH:

® GRATING SPECTROMETRY USING EBERT-FASTIE CONFIGURATION
o IR PHOTOGRAPHY FOR TIME~INTEGRATED SPECTRA

® PYROELECTRIC DETECTORS FOR TIME-RESOLVED SPECTRA;

DIGITAL DATA ACQUISITION i
"L‘v‘. Ca‘h,\’.o’l )L‘/ "'U ’00" @ /o/»;es S/uu/‘ln.euus/./ b

TASKS:

IMPLEMENT SPECTROMETER OPTICS i
SELECT AND CALIBRATE GRATINGS

IMPLEMENT IR CAMERA

IMPLEMENT DETECTOR ARRAYS

IMPLEMENT DATA ACQUISITION

TIME-INTEGRATED MEASUREMENT

TIME RESOLVED MEASUREMENT
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SPECTRAL MEASUREMENT;
DESIGN CONSIDERATIONS

F SPE RANGE :
o (69 LINES-QEIWEEN 3,581 AnD 4,788uM. Expect 40 Ho B Jlo
® SwALLEST LINE SEParaTION: 0,003um Chemnels a0idbls’ gtk

GRATING SPECTROMETER

o EBERT-FASTIE CONFIGURATION

¢ Maximum RevoLving Power: 0,00026uM

o LiNE SEPARATION CAPABILITY: '
- as/sa= 1,3cm/0,01um

o TOLERANCE To INCIDENT BeAM JITTER:

e =< + 2,54 RAD
¢ Ny FLusi 7o Avoip AssorpTion BY (05,

TIME-INTEGRATED MFASUREMENT: IR PHOTOGRAPHY
o PrinCIPLE: HEATING oF Fium By Laser LINES CHANGES
FiLM SENSITIVITY.
o LINEAR Response For J < 500 mJ/cM? (SILvER HALIDE

EMuLsION) .
o QUANTITATIVE MEASUREMENT FOR ALL Lasine LINES.

.;z TIME-RESOLVED MEASUREMENT: PYROELECTRIC DETECTORS

s o 10 StroneesT LINES (3,8uM << 4,2um) MEASURED BY
g;ﬁ MoLecTron P1-61 PyroeLecTRIC DETECTORS.

? L o WORKING INTENSITY RANGE 0.04KkH/MMZ < T < UKNAm2
o o DicitaL DaTA AcaursiTion

:

|

P R L S R R SN ~ v, LT N :J
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TIME DEPENDENT GALN
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OBJECTIVE:

MEASURE LASER GAIN AT SELECTED WAVELENGTHS

MOTIVATION:

PROVIDE DATA BASE FOR.SYSTEM DESIGN,

MODELING AND SCALING

APPROACH:

® FABRICATE PROBE DF LASER WITH U uSEC
PULSE TO MEASURE TIME-RESOLVED GAIN

® LINE SELECTION BY 300 £/MM ‘GRATING

TASKS:
( ® FABRICATE FLASHLAMP lNITlAT;;~BE\\\
PROBE LASER 7 _

® IMPLEMENT OPTICS AND DETECTOR ARRAY

® GAIN MEASUREMENT
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300£ /mm GRATING

90%
4%
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o |
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ats
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SCHEMATIC FOR TIME RESOLVED GAIN MEASUREMENT
BEAM
SPLITTER

-
-

DF PROBE LASER

K9546
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TIME DEPENDENT GAIN: DESIGN CONSIDERATIONS

7 qﬁﬁ

5

|

r 2
.
P

e EEECSN

3,003,
Pl

ot |

e

LI

0
N

A P AL O Y CE Ty LY

DF PROBE LASER

FLASHLAMP INITIATED

@.
AW Ty VAL LR

® LASER PULSE:
= 4§ us (FWHM)
1 = 200 W/en? per LINE . -
® GAIN MEASUREMENT: * 157 UNCERTAINTY WITH 100 cM
LONG OPTICAL CAVITY OF PROBE LASER

[

EXPERIMENTAL CONDITIONS

@ TEST BEAM INTENSITY:

I; «< I
IT ¢ TEST BEAMIINTENSITY (10 W/cmz)
Is + SATURATION INTENSITY (600 Kw/cmz)

® LENGTH OF E-BEAM APERTURE: .
REDUCED TO 25 CM TO AVOID AMPLIFIED SPONTANEOUS

-

emIssion (ASE)
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; |
3 SPECIAL PERFORMANCE DIAGNOSTICS: |
é STATUS |
5 F5" (NF3) DISSOCIATION MEASUREMENT 3
5 o  DIAGNOSTIC SYSTEM READY FOR SHAKEDOWN AND TESTING. ]
o f
- SPECTRAL MEASUREMENT
¥ o ASSEMBLY IN PROGRESS

o TIME INTEG ASUREMENT :
oSPECTROMETER READY FOR TESTING 3/2E/84,

o TIME RESOLVED MEASUREMENT:

- - PYROELECTRIC DETECTORS DELIVERED(3/12/84)

¥ ~ INSTALL 1 DATA CHANNEL 3/19-3/26/8l4 ~+—

- IMPLEMENT DETECTOR ARRAY AND DATA ACQUISITION
A © SYSTEM 3/26-U/27/84.

- - READY FOR TESTING 4/30/84, <3— -

" - TIME_DEPENDENT GAIN MEASUREMENT

o  TEST OPTICS COMPLETED

3

¥ o  PROBE LASER READY FOR SHAKEDOWN AND TESTING.
. o TESTING 5/7/84 (TENTATIVE).

L2 - LA - - L 4 -« .
\J" *‘.' ‘ \ ""'\-\". ~"ave" \U(l'.'."..-’.\ - - -
P, 0 A VLI CFS I TS \\\‘.
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$12AM
E‘o__._D—— :
Data 6000
ke ha 620 : Universal
M
[o o D_.._. Waveform Analyzer
]
X
. (s ch) 8
Y S0 Mh: ] l cik(s) s
Q_‘ﬁ Acquisition Y s
o ICh3
e o D
| Dats 6000 !
iCha €20 Universa! N
o.____D__. ] Waveform Analyzer . e
S - A r
¥t t
clk{s) »
c
s T
A o-.-D._ 1 e
i), Ché 8 ea. ‘-—-‘{
E;} (ch) O——D—  TREF [ sysem Do
32 Mega/Sample ™ ' ! 32 MS /Sec ! 35005 A n.op:v DISC
Acquisition ' . Transient | Signal c
" Chli‘ .D Recorder : Analyzer A
b 1 M
.- A
cky <
v ] |
-"‘.\P r ' l n
-(‘. Future , Timing i Camac :
Acquisition and Cont. }_A
Future b} r
Acquisition Channels ‘ Control* b o3sm M
Interface » . s
- ' i c
1 ! .
' __ CAMAC Crate
Laser Trigger Signat [
i Laser Aux. Signat O
NOTES-
*t SWEIZAM NIM 6-Channel Photomultiphier Amplifier (2 ea) will be contained «n CAMAC Crate
~ using NIM to CAMAC adaptors.
" o
\.:; °2 Yhe Timing and Contro! Modu'es Include
Lecroy 222 Duat Gate/Delay Cenerator
Lecroy 620D - 8 Channe! Discriminator
Lecroy 028F - Quad Linear Fan In/Fan-Out
! L2875 Lecroy 6BEAL - Leve! Adapter
-
~ -)
~ 3 s, s : (] >
" Figure 2.8.5 Data Acquisition System Schematic
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