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We present in this letter the results of the first investigation of the fine structure
of the l ine of nol-ecular seattering of l ight (fSuS) in glasses excited by l ight having
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d. i f ferentpolar izat ions,v i ths imul taneousobsenrat ionof theFst" lsspectrunintvornutual \ r r

perpentticular poJ-arization tlirections'

The fine structure of the Rayleigh-J-ine ving (fSW), due to noduLation of light scattered

by anisotropy fluctuatlons antl by transverse sounal vaves satisfling the Bragg contlition' vas

recently observed in l-iqutds [11. This cause of the FSW was confirnrect by our investigations

[2-L] and by those of Stipan and Stoicheff [5]. Consequently, the FSW.,shouId be described

by fornrulas of the theory of Leontovich [5] and Rytov [?] (see atso [B])"
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t - anisotropy rela:<ation tine, I, u, p - moclulus of compression, shear moilulus' and density'

respectively, and 0 - scattering angle'

It follows frcm (1) that the FSW in I"* should be exaetly the sa'me as in IU"' although

I differs fron I-, .'yz -- - yx

Fig. 1. Fine structure of Rayleigh llne wing in quinoline .
(t"= zooc). T - conponents due to transverse sound oscil- '

l a t i ons ;M-B- }4ande l I sh tam-Br i l l uo incmponen tsdue - to .
longi.tuiinal sound oscillations' Thg Fabry-Perot interfe-'

rometer dispersion region is 0'5 cn-I'

Figures la and lb strov the Ir* *U t* spectra in quinoline [e,\], clemonstrating fu1L

qualitative and quantitative agreement betveen experiment ancl theory'

Interest attaches to the clevelopment of a "trangverse" doublet in I"* a'nd I"" with

increasing viscosity of the l iquid, up to the vitreous state'

In our experiment, no change in the position of the maxima of ttre doublet (Qf t "ott"t)

M.B

1) rn" scattering plane is xy. The exciting light propagates along the x

scattered l ight is oUie'rvea along the y axis' The first intlex of I14.den9fes

direction of the exciting l ightn while the second.ind'ex i lenotes the direction

zation of the scatterecl }ight.

axis. fhe
the polarization
of the3ol-ari-
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was observed vhen the quinoline '^ras cooled frcn 52o to 2oC, and in the experiments of Stigman

anil Stoicheff there vas noted even a slight decrease of O, in the same temperature interval.

I f  the l" laxwell ian viscosity seheme is appl icable to this case (although this may not be

the situation) and i f  0rr > 1, then u remains praeticalJ-y consta^nt, this being probably clue

to the constancy of 0, in the srnal l  investigatecl range of n.1)

It  is clear (for example, fror experiment), th"t when the viscosity is appreciabJ-y

increased the scherne described above does not take ptace a.ncl u lncreases strongly, but the

FSI''IS picture remains sirxilar to that observed. in quinoline (fig. 1) and in other liquids

lL,21 3, ! ] ,  but o, should be larger, and the components of the doublet and the eentral- Line

should be narrow (r should be large). Figure 2, on which f"* ancl t". ot fused quartz are

shown, denonstrates this fact.

Fig. 2. F'ine structure of rnolecular scat-
tering of light in fusedl quartz (t = 20oC) at
various polarizations of the exciting antt
scattered l ight (0 = 9Oo). Notation and in-
terferoneter clispersion are the sane as
in  F i s .  l .

The table shovs the the measured. shifts of the components of the transverse (Ir* = Iy")
and longitudi.nal (Irr) doublets for fused quartz and K-B glass, as vell as the elastic noduli
caLculated. frorn then.

Measured d.isplacenents of the fine-structure cornponents of
nolecul-ar scattering of ltght in fuseat o_uartz and K-8 gtass

;  . ( e - = ' 9 o g )
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dvne /crn2

l. l0'tr,

dvne/c

Fused
cluartz I ,46 0.64 5900 0,41 3800 3,2 3,6

-B glass l , 5 l 0.68 0000 0,41 3ff00 3 ,l,l

Particular interest attaches to the I---- spectrum (f:.g. a), which shows, besides a rather
intense centrar 1in"2), arso Mandelr.rrtam-{Xirrouin eonponents having the same displaeenents
as the ltlandelrshtam-Brillouin courponents i.n I.,s, *td. corresponding to o = *0". Weak Mandelr-
shtam-Brillouin cornponents vere observed tn tu* in liquid quinoline by Stig:nan and stoicheff
t:]. fhe physicaL cause of the appearance of the Mantlelrshtan-Bri. l louin components in I- y x

-'The results of [:] aru apparently due to a coiplicated interplay of the "triplet"
ccnponents ( fq.  ( f ) ) ,  due to changes of  t .

2 \- 'fn 
all spectra of Fig. 2 the central-Line intensity dlepentls strongly on the paraFitic

l ight scatteretl by static inhonogeneities.

cm2
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lies in the fact that the longitudinal aacl transverse sound. vaves and the "anisotropy vavett

are couplecl; this fact i.s reflectecl in the Leontovich system of equations [6, B], fron which

fo1lov, in finaL analysis, fornulas (f) ana (e). The theory of scattering in a solid leacls

qualitatively to the sane result and yields a qua.ntitative expression for the intensities of

the corresponcting cmponents IB].

fhus, the general picture of the occurrence of the "transverse" cloubl-et has been

clarified, but ve are sti1l left with the very difficult problem of studying the kinetics of

this phenonenon when the viseosity is varied".
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