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. fn nefez,enee l: I ue analysed the phonon epeetra of
anisotropic filn ag,oU=ot az>>a. The tranalational sAmm-

etny is presenoed in XI planes, uhile along the z-arie
presence of the boundariee 'ts taken into account.
: Dispersion Lau phonons in the above described
stz.ucture is

Ej,L(k) = Ze(sinz + + sinz + + cos

e =h$i c=

nb4vl
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1/2 (1)

I Coo , ct = fi:UsZ i
0

uhere Coq - elast'tcitA constant, M - mass of nolecule,
Q- = Q,, = a i Q->>a - Lat'tice constante

*gp

Ihe ualues of b.. are determined by the transcendental
equation:

cot (Nz+2)bv =

(L + eos bu)Z* *
(Z + eos bu) sin

L

3

' 0< buallj y= arltZt re. tNzi
N';+.1' '. is the numb er o f LaA ey I
(received,,Octobet. L2 | 1989)
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From (1) it i.s ettident that due to boundatA presence
the pircnon spect?a haoe a'gap, Practically it is impossd-
ble to uerify this gap by measuring the dispersion Law

since inetruments do not allou the type of, measurements
in ihe domain of extremely snall k. In order to oerily
tlte presence of a gap it is uise to deternine the epecific
heat of the system at Lqu tenlperatarea, and if the gap
eoits the epecific heat of'the filn uould drastieally
alijer.s from vne specific heat\of the ideal structure of
the same specimen (Boyd Veal-pnitate communication).

At Low tenpez,ature the Loa - energA phonos are rele-
vdnt, and ue take: k* = kA* 0 and bvzll .

Approximate solutions of the transeendental equatdon (2)
ate
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Affey substitution of 
,(4J, ,into. 

(6) and going otter f,rom
sumation to integral ue get l) y7, and the epecific heat
C fL ou.temperature deriuatixe:
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It is necesaq,ry to compare (7) to thd specifi.c heat
of ,the i4eaLretyuctune. Di.spersion Law fon phonons in
iaeaL strueture is

, ak^ , ak-. n qk_ 1 ro
Ei,t = Zt.(s'tna + + stnz $ + sinz $1ttz, (S)

Eoz, the Loa energ.y phonons k*rkArkrt 0 and (8) beeomes

E.o=eek;fu=r**+u2*t2.11/2. (g)

sueh that:
9N,,

u id = 
-# 

t {e)kf,ra ; N id=N rNyN z ( L0 )
ol

where: I (4) = t 3 iu the Rienann's zetq function.
n=1. fl r

Fronr (10) it follous:

cid=fferet N.takfs (tt)

Conparing eupneseions (?) and (17) it is etident
that analytieal dependanee of specific heat on non-di'
mensional tempenature r drastically differs - fon film
and bulk structure. Ihese dif,ference$ can be experimen-
tally obserued,

If ue treat euperconducting ceramic filn as anieo-
tropic filn" it ie unilerstand.able that the preeence of

!h1 ehonon, Qe? cg.n be one of the causes for highet 1",
le ierenees':
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