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Salid slale sinsttunes which have, in addition 1o the
peekdic pEicatial af the crysial lanlice, A one -
micngiteal perindic potential whose pericd is much
bunzer tham The Esdboe comsiant arc cumtonmanly
cabicd superhices{SL).

Supcrlaatices afe & wew Byge ol semicenlschi
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gt (MOCYVDE]2-7] anxl akeo Ve nenshernl
intesgsalng peepedics ohsereed in SL whech orde-
ary e micraeinm ciy gl parsss,

M iz kmown that the ebectron encigy sprolne ola
vaperiattice (3L} jends 13 & modification #f 1k
electron-proton inberaction £nd conseguontly that ol

ke phomai spoctnam S,
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The pumpost of this paper i3 1o invesligans the
ebectron phonsn [nemction in SL. Using the deibde
timne Green funciian we oblain expressions for bath
ike elecimss and ploness abscrplioa cocllicien
and calculate the shift in the grousd state encrgy of
electzons in SL dee to the intemction.

This paper is organized as follows: In sec. U the
double lime Green fupcions {5 inreduced aad ihe
Hamilomizn for the eleciion phapon interaciai 9
51 i oblaimed. The dlspersion cquatlon i csth-
lished in sec TH: we disowss the reselts in sec, BV
anid conclude in sec. W,

1L DOURLE TIME GREEN FUNCTION
AND  THE ELECTRON-FIHONGON
INTERACTION,

We shall confine curseives o the srtanded Groon
fanction. This is defined as
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Differemitating Eq {1 wilh mspect b lime e
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elemf&) P P, are the compavcnt of crysia] mo
rreniam scross snd the SL axis, d i the SL period
'.I'W- a,™" are the operton {oreaviom and wnmhile-
tin) of the s-th minibaed ueg pRapon Iroqquerey
with wave wvectar g, b b am the cperakan al
phonos creation snd  ennihilation. The malri
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L-Normalized lengih; M-number of periods in SL.
wpx) i the wave Tunctics o the sk state inone of
ibe one-dimensional potentisl wells which conipos-
e ik SL potcutial.
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Substiwting Eql¥) into Hy, in Eq (5] we oblain
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11l THE DISPERSION EQUATION
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We carry oot decoupling of the highcr Gacen
fumstiong cocwrmng in Bq (LE)
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Thus Eq {18} becomes
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Chenging over 10 the foerics componenls ol !k
Green funclions in Eq (20) using the following
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fin.
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We isdrodace Lhe 2qlE) which by anslogy with dhe

quanfum Techd theary can be called polarizalion
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The electron dispersion i obisined analogically as
the phonon one, 1hat B we inbpohace the electron
Gipeen Tunclson
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Then going (hrough ke same pmeess a5 for dhe
phonon we obiain for the Fourier comgdine

MLIE} Is the Mass operaior and i given 33
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Lising the Green fusctions Wwe an alua find ibe
correlation fupctings.
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v DISCUSSIONS

We have oblaised 1be expression for the coellicient
af shzomption beils for the planon and efecioon a3
indicated in Eg (34) and Eq {38) respeciively. The
Pancticns 7o) and ylo) which are glea lempera-
iure dependent play the role of damping

Arge=ilyy, =0

Consider the propagation of & hypersound in a 5L
When qlz=l the problem & formuedsted as an
clectron phonon inlerction, The sound wave is
iken taken 35 & monochromalic phonss (af freguen-
£y wa) 55 wilh ke help of Bg (34} the atsorption
eoefficiend can esdily be cainzlated. Taking @
concrele siualion where ke wavs veckr q i
constand and dimected abong the axis of the S1iq =
(0,0, g} and alsy wee £, - B

In the potential deformation sppooximaton, OF =
gl 2paa, S

where & is the cossiant of delormation patertial: p
i the densily of 1he sample (SL1. For a mon degen-
emie elecimn ik
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L an
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This seqult has heen abfzined [03]. It ¢an be ob-
v 1kl when
q—ﬂ,':‘-l-'n snd thal abeorplion is posarhle
if and onfy il w, < 28Bin qd/ when @, > 24500
/2y, = 0. This ks & cassequence af Ibe law of

cosservalion. la this case the SL samphe i5 behav-
ing as & Filter permitting cerain frequencies. This
has been confinmed lm J11]. .

The shift in the grousd stage encrgy Ae, was
calciulsied by expresting \he mass  operalor
Mp{m) 9 @ power seres 6 o al w = &, and aking
inta socount that yies) @ slowly -rlrpm; Purction,
i) = vylb)]. We et & , - e - MfR) = O
Lnserling the value of 1k ‘-"IIII-E of the mass opera-
o ko i, e
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salving thid xpression yields
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cunsidering & simphe satuanign whens
Mix) - -u-%-, b = 243

Thus tsking
D ATA~16Te Y m" o), L, T30

peSgmiem’;V =510 cmisec; i)
4.~ 10cm 1P, =10 om =10 om;
than the shifl in ground state energy A€, & et

CONCLUSION

The electrn-phoacn inlemctios in superlattices has
been stodies theoretically wsing the double time
Cieeen function, The sbeorplion coeificients both for
ehectons and phonoss have boen caboulated. The
shilt in the ground state eneegy of 51 has ales boen
caboalated,
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