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1. Duéi dnh hudmg cda tredmg séng dign t¥ (EDT) Fsin0t (F vA N twong ¢
cwdng 43 vh thn o) khf difa t& trd nén mdi trwdmg khAng dirmg vi kb du kifn
tham o8 dwye thyc hidn s& Am xuft hi¢n sy gia tdng v bidn a8i tham 88 hojc cda ¢
kich thich (v dy : phonon # phonon, plasmon = plasmon) ho¥c cda cdc logi kic]
nhau (vi dg : phonon = plasmon), nghia li c6 sy chuyén héa ning lwgng cda loai ki
sang loai kich thich khéc. D2 c§p dén v&n d2 trén, gin diy xuft hifn c&c cong trinh n
thuyét {1-4]. Trong cdng trinh (1, 2] céc thc gik nghién cru sy gia thng vh bidn 46i t
phonon &m va phonon quang trong bén din. Trong cang trinh (3] t4c gil nghién cé
vA bién 48i tham 3 giira hai logi plasmon (plasmon ti thinh phin dién td vA plasm
phin 18 trérg) trong plisma dién t& - 18 trdng. Trong cdng trinh [4] t4c gid nghié
t&ng vA bién d& tham 3 giira plasma don (plasmon chi tir thinh phin dién t) va p
b dign t& - phonon.

VE mit If thuyét, yéu ciu phét trién tw nhién vA néi ti€p céc cdng trinh [1-4] 4
tEidt xem xét bdi todn v§t If v3 sy gia ting v bién ddi tham s3 gi¥a plasmon da
(plasmon ti thinh puin di¢n té vd plasmon tir thinh phin 13 tréng) vA phonon trong
dEn dign t& - 16 trdng. Hon nira, v& mit cdng nghé sdn xuft vt ligu méi ngdy nay nl
dua cic bin din dién té - 1 trdng vE qua trang théi plasma rén vA ditu d6 1dm t¥ng
xét bl todn vt Iy ké trén. Dip dmg mdt phin yéu ciu gidi quyét bAi todn vis Iy
ndy 12 myc dich bii bio trinh by & diy.

2. Xuft phét tr Hamiltonian cda h§ dién ti (¢), 16 tréng (h), phonon (ph) ¢
SDT, ¢é ké dén twong téc e-e, e-h, b-h, e-ph, h-ph ; phét trién phwong phdp [1-4) ch
1ip phuong trinh djng lwong t& cho di¢n ti, 18 trdng, phonon; rdi thu nhén phuy
ofc midu td twong téc tham 8 giira cc mod dao dyng véi nhau. Trong mt s gin
thudmg [1-4] va véi gid thiét séng ddi (vécto séng § nhd), khf difn ¢ 1A suy bién, |
tén sSc khi khdag <6 SDT cé dang:
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& dty: vy 1A vin t& Fermi; 64 vh €0 1A hlng 8 difn méi cao thn vA hing o8 din
u‘," vi 4” twong émg 1A tdn 88 chwa thi chufn héa cdn phonon quang, plasmon td

dign t& vA 18 tréng. Gik trj cao thn vA thEp tin cda nghi¢m phuwong trinh tén sic (1)
3 phonon quang vi plasma téi chusa héa bing:
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kng, trong tredmg hop t6i han uﬁ"’ — 0 (hay wo — 0) c8ng thérc (2) chuyén v8 cdng
éng trong (4] khi khdng cé 1 ¢rng (hay trong [3] khi khdng cé phonon).
‘trinh tén sdc khi c6 m¥t SDT cé dpng:
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1A hAm Beasel 46i o8 thyc, ¢ vi m twong tmg 1A dign tich vi kh&i legng cda dign .
s kifn cing hudng tham o8 duge thyc hifn wy +w- = (0 th) xuft hifn twong téc
- hai mod dao ddng véi thn o8 w vd |w — 0] twong tmg g¥n tin 8 phonon quang w4
w- ti chufn b6a. T¥ phwong trinh tén sdc (3) suy ra didu kifn gia ting tham s :
ng 46 trwdng ngudng Fn,y duye xéc dinh tir bidu thc sau (7| F):
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vA v tuong tmg I tin 88 va cham d3i véi phonon quang vA plasmon. Ciing nhw
), & dby truimg nguwimg (4) khi wi* — 0 tr& vi cdug thé twong tmg trong (4] khi
tréng.

g phla cudi cda bdi bko chdng t3i lwu § ring, cic cdng thic (2), (4) 1A Iin dRu tién
> thn o8 phonon, plasmon vA trirdmg ngudug trong plasma b4n din dign tit - 1§ tréng
1 kign t6i han chéng trd v@ céc cdng thirc twong dmg 44 biét trong [3,4]. Vidc st dung
p chuyén héa nkng lwgng tir loai kich thich ndy sang logi kich thich kh&c nhur trinh
yé trén c6 thé dang 48 tyo ra che vt Ligu méi c6 mgt 44 kich thich (vf dy, phoron)

TAI LIBU THAM KHAO

BwTeRN. ST, 10, 1164 (1976).

Quang Bau, Nguyen Van Huong. Procesdings of the XVIII Internationnl school on Physics of
ucting compounds, Jassowlec 89, Poland.

r. IEEE, v. ED 17, 248 (1970)

r. Phys. Rev., 164, 518 (1067)

ng Bau et al - PARAMETRIC AMPLIFICATION AND TRANSFORMATION OF
EXCITATIONS IN SEMICONDUCTOR ELECTRON - HOLE PLASMA

ryof and of in electron -
1 studled. The dispersion equation, the spectrum of phonon and plasmon, the thresl.old field

VLLT- DHTH Ha n§i Nhin ngdy £0.3.1990



