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ABOUW A CW:AIN "HOD 0 RIVCORDIM0 VAPA l'.AR" RADIATION

by

S. M. Rosel
..-. ~

A description is given of a modulation radiometer in the near

infrared region in which glowine phosphorms is used an the recoil-

Ing element.

If onto excited and naturally extineulshine vhos-horuse one directs a

beam of 1onWave (especially, infrared) rays, ais toknown L1j. J In

the case of many kindp of vhosol-orus there wtill be an increase in the britht-

ness of the fluorescence (ontical flare-un). In the caso of some VinAv Of

.phosnorus one notes the nhenomen o optical faftine under the in'luence o.

long-wave rays. The ontical flare-un i. brotht 0bout by the neclaraten

of the emission trAvnsitiom, optical fading Is connected with +i% phennipnon

under the action of lon-.-wave radiation of non-emission transitions of elec-

trons Into the normal state. Optical flare-un or fading iP Puperimpose

on te natural oaosphorescence. There the ontical flare-up can be observed

In the -ure form If the temps rature of the phosphorus is lover than the tem-

perature of the natural ruorescence (",rozen* state).

Both the flare-uo and the fading kinds of' phosporus at the present time

are used as receivers of infrared radiation (phosphorneraphy). Interest

is afforded by the clarification of the possibilities of usine for this jurpoxe

various kinds of phosphorus in connection with a photormultiplir And5 modern

radio-physics apparatus intended for decreasine the effect of fluctuotion

on the sensitivity and recision of the measurements, In such ejulr-nt It

Is feasible to use the moAlfication method CujA. this males it possible with

the correct choice of frequency to eliminate the effeet of slow drift* in the

apparatus, brought about, for examle, by the fluctuation in 'he a"pJificatieu
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of the photoviultiplier. Thus one io conerned with the molu1~tIms rndi-

ometor for rec9rding (or measuring) of Infrared radiation with phoprhorua

acting as th. receiving element.

The princilso of the scheme of the modulittion raftooitotr sta 'nres'ntod

In rig. 1. The Infrared radiation 11. which is to be recor~ed or masturedi,

Is modulated with the aid of an obturator, and then It en-P onto tlhe 'Flare-

uz or fade-out r~hos'-borue *. The glowing of the ynhosnhorus in -this emeee

also turns out to be modulated. Onu reachinz the cathode of the 61-ofe-

multiplier (7W) the visible tcht 12 oroduces on its outvxt thP Y,?ino'm.nnn

of an alternating signal, the amplitude of which is -rn-nerlin to the in-

tensity of the Infrared radiation. The signal from the nutoiit o@4 the -nboto-

multiplier is passed to the in-nut of &.narrow-band filter tuned to tlhe 4 ro-

quency of the modulator. r~e recording or measurint of the in'lrsred rafia-

tion Is done In accordance with an instrument sit the output o# the filter.

Yor making wo. the energy lost by the phosphorus In luiminescence there is

used an ultraviolet auxiliary illumination 1. Y "e ultraviolet radiation,

partially dissipated by the phosphorus, practically does not reach the

photocathode being absorbed by a glass filter, not. shown In the drawing.

It is'advantagpous to select a rather biah frequency of the mo~ulation

in the modulation measurine devic.es (around 20 to 25 cas tnA hiaher) Po V-At

__ __the slow drifts In tba avir~rtus

--- a- to not lower the senittivity

* L'..7. Therefor,- In the Poda-

luition ri.diometer for tx.. In-
rig. 1. ftetch sbovine principle of umodula-

frared radiation It is naces-
tion radiometer with -6hosporus as recoivor

sary to upe low-inertia Ppo-

phorus As was txvlain dof all the available leinde of Phosvnhorus the
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most suitable typo found proved to be SrS.-C* Orn. *his V1)01*eOhu a"Iso

possesses otbhe,'peculiarities which a r fatorahi. for i* s mvr 1ca+1on in the

modulation radiometer. In the case of a die 4 inc+1y p3Moppeed 10),.nIO,non of

ovticatl scintillation the Intensit~y of the natural tbosnhorasence of *'h.

phosinhorus mentionod at room te'wnerature is rather low, '"),Is dete-minap

a low Yalue for the constant co'moonent of th' curranlt of the -moto'ultilier.

and, consequently, also a low level of the electric fluctua*inns on its

OutyMat*.

As a result of the ittle intensity the natural Y~ho sthore sconce continues

for a considerable interval of tine (som~e hours). '"is does away with the

need for constant 'recharginew vith the aid of ultraviolet rays.

The scheme of the ererimental setum is shown in Vic. P. A@ a source

of infrared rays one uses an incandescent lmni Ll. The licht from the siource

passes through the calibrated slit 0. and is '"odulated with theb aid of an ob..

turator (f = 23.75 clos). ftxrther on the light raspes tbrou&l t)e infroad

filter h~ sevaratinr out a soectral. Jnerval. of from I to I microns. Ot+..

side of this -interval the -nentrstbil ity of the filter is nractics~ly sero.

As exnarience has shown the photowmx'tialier WURl'Vfn# uped in thu unit is no+

sensitive to radiation nassed *hbrough tbe f~lter 'Pi- "be modulatpA infr..

red radiation falls on the ~Osohorus I and n~eriodically vrodu.eps an antical

scintillation, which can be recorded by the nhotorm~ltinlier. Wpor exciting

the phosiphorus one uses ultraviolet radiation let out by the filter IP2 from

the spectrum of a mercury, lAmp L2 (n1a)* mhe ultraviolet rays fall on thet

phosphorus after reflection from ain Inclined glass -Plate P mf) which is

*Te iectral density o* the renn square of +* fluctuations of the current

on the oautt ef the i'?altipilsor is 'ronortional +a the current constant

component LCij.
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A4 trangerant to Iiveraro rays. '"O

pr-event the U1ltraviolot rays from

S . ffllin, on fhe photocathode +here

At l l is a gLass yel'o-ereen lieht nil-

.Tr ter ,.

23he voltate from the outyat o-F

the rhotomultirlier is ronvert.d

Fig. 2. LaVout of exrerimental unit with the aid of a heterodyne 0li-

ter, cnnsle ine of an amplifier

1, a balanceddetector 2, and a filter of DC 3. "'he ampllfer is dsiltnod

on the resonance orincii..e with the use of RC filters with neeative feed-

back and tuned to the frequency of tho modulator. T.e band pneped tOrmuh

by the amplifier is equal to 1 cps. The coeffi tient of omplimeiolton on

resonance frequency is of the order of 1.03. 'The reference vol^age n'cepsry

for the operation of the balanc-d detector is taken from the generator G (r')

fixed on one shaft with the obturator. "'e band oassed tbrnut" by the fil-

ter of DC which determines t-e band of the whole haterodyne filter, and,

consequently, also of the fluctuation limits for the sensitivity of the

unit is equal to 0.1 cbs.

Preliminary e'perinents conducted at. room temperature of the phoffhoims

showed that the modulation radiometer possesses high sensitivity in the

range of wave lengtb from 1 to 3 microns, apfarently exceeding the sensitiv-

ity of such receivers as the thermonyle and the bolometer in this rane..

qhis makes it oosr-ible to suppose that the radiometer with rhoophorus 1s

the receiver elevnent can find use in some industrial. applications.
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