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An inportant palameter of both spontaneous Ranan scattering (SpnS) and' stinulatetl Ranan

scattering (SnS) fs the radlatlon v14th. ftre width of, the SpRS lines has been veLl ln-

vestigated, but 4ata on the SRS l-ine nidtbs are very linited tf - \1.

InJe bave measured the llne vidthe of tbe first Stdcee component of the SRS of a nusrber

of substanceg. Tlre substances were inrrestigate<l ln both the liquitl a,ntl the soLid state' In

the latter case, both single crystals ancl povilers were used'.

The SRS spectra vere excited. by a ruby laser vith a passirre Q-svitch (solution of

vanadium phthalocyanine in toluene). The radiation Poller ln the pulse was ^'L0 - 15 l'lw and

tbe pulse duration,\,20 - 30 nsec. No eelectlon of the angl-e nocles was made' Ttre laser

ractiatlqr ras focusecl on the sallple nith a Lens of f = 12 cm. The exciting racllation and the

SRS radiation paselng through ttre sanple vere gathered vith a lens of f = 25 cm and 'lirecte'l

to a Fabry-perot interferorneter. The interference pattern nas plrotographed with a UF-89

callrera (r = o.B n). If the sample vaa a si.ngle crystal or a liguid, a grorrrrd-glass plate vas

place<t past the sanple. If the sample was a porder, no such plate va,s used. Ttre investigated'

radiati.on vas separated wlth interference filters nounted either 1n front of the lens of the

UF-89 camera, or at a distance ? - IO cm in front of the photographic plate' Tbe spectra

were rcgister€d on infrachroroatic p1ai6s of hlgh sensitivity, prepared at the State Chenical

ancl photographic Design Institute ancl furnished kinttJy by A. S. Kceinman. We tlevelopecl a

nethod of superinposlng tlensity markers by using the SR.S of the innestigated sauples' This

nethod makes it possible to take into account the d,ependence of the properties of the photo-

graphic naterial on the varrelength of the inciclent ratliation and on the cluration of the

exposure.

In the investigation of liquid. or povderecl substances r ve used glass cells nhose

winclovs vere not speclally checked for plane-parallelis!0. [he cell J-ength vas 5 cm for

liquids and. lr nn for ponders. The poviler grain clirnension vas 0'2 - 0.3 nrn. Polycrystalline

benzene vas obtained, by rapid\y freezing liquld benzene in a quartz cell 2 nn thick' Tbe

single-crysta1 samples were either plates or parallelepipeds. lhe stilbene crystal vas

rather non-qnifo:m, its rear face being skeved by 3 - 5"i in the case of the calcite crystalt

the laser beam 11as incident not perpendicularJy but at an angle 3 - 5o.

ftre measulenent resuLts are shoffn in TabLe 1. Examplee of the spectra are shown in the

figure. ftre tabl-e liets for ccmparlson the SpSR line widths of the ssne substances. lhe

SpSR spectra were investigated nith a DIS-12 spectrophotometer nith excitation by the \BB0 and'

51\5 A lines of an argon laser.
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rnterference patterns of stil- 
components vere apparentry excited by the in-

bene-powd,er sRS radlation at dividual sMBS conponents. this na.kes itv = 99? cn-l. Ttre SRs Lines
are on the right anil the ex- 

possibLe to propose that the true nidth of the
citing laser rad.lation qr the sRS line in benzene is snalrer thaa the dis_lef t  ( I  = 69\3 a) .  m" a iu_-
tance betvel"-"#eu i""r] i-"r-l 

ance betveen the SMBS conponents, i.e.,
snaller than about 0.2 cn-l. Itre clata forbenzene dnd e,cetone nust be reqarcled onllr s rouphly approxinate. We note that a finestructure of the sRS line of benzene, with individual cornponent widths 0.05 cn-f, vas rikeviseobserved in 0rl.

Substance

Stilbene

Calcite

Potassium nitrate

Benzene

Benzene

Acetone

povd.er 
I zto

polycrystall 100
liquid 

I ZSI
liquid. 

I 
zsa

crystal

t = l , 5 c n
poyder

crystal'
/  =3 crn

lable 1

7 0 K

203

250

203

E 'sRs

cm -t

0.fi
0.  l4
0.37
0.22

0.05
0.1

< 1.3
< 0.2

I 593
99?
I 5e3
I 086

l05 l
992
992
c930

4 . 8
2 . 5 * 3
4.ff

l . l

2

l ?

rt is seen from table 1 that the sR.s llne vidth is snalr.er by a factor ro - 20 than theSpR^S line wldth. Accorit ing to the theory [>, e], the l lne ridth is

' ' rn,, , , ,  /*

nhere K is the galn at the sRS frequency end r the sampr.e rength.
20 -  40.  Thus,  the SRS shouldbecone narrowerby a factot  5 _7.
ing vas observed in tbe ex;lerinent.

we have investigatecl the tenpereture ttepenil€nce of the sRS line vidthe or stlline
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(v = 1593 cn-r) and potassiuro nitrate (v = 1051 cn-') (see TabLe 2). The investigations lrere

nad.e rith ponclers. The SRS line becarne natrrorrer with clecreasing temper&turer and the temperature

TabLe 2

$ubstance 8 v  , ,  c & - l
SRS

Stilbene

Potassium nitrate

25tl

1 4 4

2 5 0

l n 0

4 .6
,_,

0.3?
0"?5

0.n5

0.03

depend,ence of 6vr* foLlons that of Ourn*, nlthln the llnits ofercperfuuental- accurecy (t2O%).

ftre reeulte obtained by us for calcite erysta"ls coincicle vith the estinatee of [6].

lhe al.rea{y urentionecl appreciable decrease of the SRS llne vidth for other subetances ie

apparent\y not connectetl rith self-focwing, for it is observed. in certain substances ln

which there is no self-focueing (acetone). Ttre nost natural expJ-anation is that the appre-

ciabl-e line narroving is due to nuJ.tiple plasage of the SRS radiation througlt the ceL1' oring

to relfection frcm the encl fecea, seattering by inhonogeneities, etc., but in our experiments

ne took precautlons to elfuninate these effecte. Another poesible explanation is given fn [5].
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