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ABOU™ A CEX™AIN MATROD OF RYCORDING WZAX INTRAR®D RADIATION
’ o« b’
S, M, Rotel
cce.Ounne o
A description is given of a modulation radiometer in the near

infrared region in which glowine _6ho¢phom| 1s used As the receive

ing element.

LL T T,
1f onto excited and naturally extinsuishing whosrhorus one directs a

beam of long-wave (especially, infrared) rays, as is 'nown [ 1], [ 2], in
the case of many kinds of ohosntorus there will be an increase in the bright-
ness of the fluorescencs (ovtical flares-un), In the case 0f some rinde o*
rhosnorus one notes the vhenomen o0* optical fadine under the in“luence of
long.-wavo rays. The ovtical ﬂlnre-un ie drought ahout dy the accelaration
of the emission transitions; optical fading 1s connectsd with the phanomenon
under the action of lonz-wave radiation of non-erissinn transitione of elec.
trons into the normal state, Optical flare-uv or fading is superimposen
on tre natura) phosphorescence. There the oo*tical flare-up can Ye observed
in the wure form 1f the temp rature o4'. the phosphorus is lover than the tem-
verature of the natural fluorescence ("frozen® state),

Both the flare-uv and the fading kinds of phosporus at fhe present time
are used as receivers of infrared radlation (phosphorngraphy). Interest
is afforded by the clarifiéation of the possidilities of usine for this yarposa
various kinds of phosphorus in connection with a photomuitiplisr 2nd modern
radio-physics apparstn's intended fér decreasineg the effect of fluctuation
on the sensitivity and vrecision of the meamroﬁentn.' In such equipment 1%
is feasibla to use the modification methed [ u_J: this maves it possidle with
the correct choice of frequency to eliminate the effect of slow drifts in the

apparatus, brought adout, Tor example, dy the fluctuation in *he amp'ificaticn
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of the phétomlupuor. Thus one is cnnc;-.rncd with the motulatinag radi-
ometor for recording (or measuring) of infrared radiation with phosphorua |
acting as the receiving elemeat, '
. The princiqﬁn of the scheme of the modulatinn radiomater aras nressnted
in Fig. 1. The infrared radiation I;, which 1s %o b- recoried or. neasured,
is modulated with the aid of an odbturator, and then it gnas ontn the fiﬁrn—
up or fade-out nhosthorus 8. The zlowing of the nhosnhorus in this case
also turns out to be modulated, On reachinz the cathode of the vhoto-
mltinlier (FSU) the visible 1ight I, vroduces on its outwut the nhenomanon
of an alternating signal, the amvlitude o0f which is nromertional to the in-
tensity of the infrared radiation. The signa)l from the sutwvut o the nhoto-
multivlier is vassed to the inmut of &.narrow-dand filter tuned to the “re-
quency of the modulator, Tre recording or measurine ‘of the in’rared radia-
tion 1s done in accordance with an instrument at the output of the filter,
Yor maring uv the energy lost by the phosphorus in luminescence there 1s
used an ultraviolet auxiliary illumination 13. The nultraviolet radiation,
vartially dissipated by the phosphorus, practically does not reach the
vhotocathode being abdsorbed by a glass filter, noi shown in the dravine,
It 1s'advantageous to select ‘a rather high frequency of the moMulation

in the modulation measurine devices (around 20 to 25 cos Aan? higher) =0 that

the rlow érifts in the apparatus

e «ttm ——tnf SIS
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~ T Ty to not lower the sensitivity

: . o - -

¢ LT JA L 3_/. Therefors in the mofdu.

IR - S . 1ation radiometer for the ine.
Fiz, 1, Sketch showineg principle of modula-

frared radiation 1t 1e neces-
tion radiometer with vhogsvorus as receiver
sary to use low-inertia phose

vhorus . As was explainad,of all the avaliable kinde of phosnhorus the
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most suitadle tyve found oroved to be SrS—Ce, Sm, "™his vhosrvhorus altse
posserses othn'n veculiarities vhich are favorahle for i*s awmitcation in the
modulation radiometer, In the case of a diniinctly sxnrassed chenomsnon o’
ootieal scintillation the intensity of the natursl vhosvhorssence of +he
vhosvhorus mentioned at room termnerature is rather low, T™his dete~minege

8 lov value for the constant corvonant of the current of the rhotomltinlier,
and, consequently, also a low level of the eslectric fluctua‘lions on its
outmute,

As A resuit of the tittle intensity the natural vhosvhorescence contlm;eu
for a consideradble interval of tine (some hours). ™his does awny with the
need for constant "recharging® with the aid of ultraviolet rays,

The scheme of the exverimenial setun is shown in g, 2, Ae a source
of infrared rays one uses an incandescent lamo 1.1. The 1ight from the zource
passes through the calidbrated slit £, and is modulated with the aid of an od-
turator (f = 23.75 cvs). Further on the light nasces through the infrared
filter ¥} sevaratine out a svectral in‘*erval of from 1 to 2 microns, fut-
side of this interval the venetradility of the filter is nractically sero.’

As exmerience has shown the photomultivlier TRU-190™ used in the unit is not
sensitive to radiation vassed through the filter W, The modula‘ed infra.-
red radiation falls on the ?hoophorus @ and neriodically vroduces an ontiem?
scintillation, which c.an bYe recorded dy the nhotomltinliar, ¥Tor excitineg
the phosphorus one uses ultraviolet radiation let out by th; filter % from
the spectrum of a mercury,iamp L, (fl3)c The ultraviolet rays #all on the

phosphorus after reflection from an inclined glass viate P () which ia

*Mhe svectral density o¢ the mean souare of *he fluctuations of the current

on the cutwat ef the ph.1: .utiplaer 43 vrovortional *o the current constant
component L.Sj .
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transoarent to infrared rays, "o

prevent the ultraviolst rays “rom
=] |- f411ing on the photocathnde there
;f 1s A gings yello-green 1ieht fil.
o3 ter Py, -
1. b= The voltaze from the outwat of

the photomultiplier is converted
Pig., 2. Layout of .emrmental unit with the aid of a heterodyne *4l-
' ter, consistine of an amplifier
1, a balancadldetector 2, and a filter of DC 3, The amplifier 1s Assigned
on the resonance vrinciole with the use 0of RC filters with nesative feed-
back and tuned to the freguency of the modulator. The bdand parsed throusgh
by the amplifier is equal to 1 cps. he coefficient of =mplification on
resonance frequancy is of the ordar of 103. The reference voltage nacess*ry
for the operation of the balanc-4 detector is taken from the generator G (I")
fixed on one shaft with the obturator. ™he band vassed throug™ by the fil.
ter of DC which determines t*e bdand of the whole haterodyne filter, and,
consequently, also of the fluctuation limits for the sensgitivity of the
unit is equal to 0.1 cos. A
Preliminary experiments conducted at room temperature of the phosphorus -
showed that the modulation radiometer possesces Mgh senaitivity in the
range of wave length froin 1 to 3 microns, apparently exceeding the sensitive-
ity of such receivers as the thermonyle and the.boIomefer in this ranee,
This makes it possidle *o an];poae that the radiometer with phosphorus =s
the receiver elerment can find use in some industrial applications,
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