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NGHIEN CUU CAU TRUC DIBNHN TU
CUA CHAT RAN

Phin 1dén cédc thiét bi, lioh kiép cia k¥ thult hidn dai
dBu hoat d8pg trén co sé phing oguyén 1y la cédc hidu ung vat
1y troog cée mbéi truong vét chit, nhit 1la cac chit rin. Knbng -
cé vhitng théph tyu khoa hoc tuyét voi vé cédc qua trish vat 1y
trong chidt rin thl khdog th& cd k¥ thuit dién txr va ty ding
hoe phu ngéy nay. 8 nudc ta nghiép cuu co bio vé cac tinh chit
vat 1y cha cédc v&t 1idu v& cac qua trinh vat 1y vi mé trong chét
réip, 1a hét sic clo thiét oh3m xiy dyng tidm lwe khos hoc cla
dit oudc dé thyc hién mdt cach ¢ higu qua viée chuyén giso céng
pghé trong mdt s6 1inh vge k§ thudt hiéo dgi veo nudc ta, ddog
thei tiéo heéoh ced tiép hodc sang tgo mdi nhung cdpg nghé, ky
thuit hién dai thich hgp vdi hoin céoh nude ta.

Vhidu tish chit v&t 1y cla cac chét ridp la co s& khoa hoc
cho vic s dung cdc vdt 1iu d6 trong k¥ thujt nién dai, phit
18 céc tinh chit dién vi tioh chit queng, 1lai do clu tric dién
t& cie cac chit nay quyét dinh. Yo dd khoa hoc v& chAu tric dién
t& cte céc chdt rdn 1la mdt 0di duog nghifo cdu co bas ¢d dish
hudng rét ¢ trién vong trong chuong trinh vét 1igéu moi. Trung
tam V&t 1y 1y thuyét da dat shiBu k&t qua xuft sic trong viée
oghién cou 1y thuyét ciu trde diép t& cia cdc chit rin tu shidu
pdm trude va dwge phén cbpg chli trl phin nghién cu 1y thuyét.
Tidp tuc huong nghiép cuu cd tinh chét truydn théog ve céc chuln
hat tropg chidt rin, di hoepn thaoh mdt loat dé tai pghién cuu vé
céc qué trinh tuopg téc cua cac exciton ve cac polariton, veé vai
tro cua cac chuln nat néy trong céc higu &ng quang hgc noi duoc
phét mioh troog nhing oim gin diy ohu hiép tueng luong On dinh
(bistability) la nguyén 1y khos hoc cla cac liph kién didu khiéo
cyc shanh. Két qua thu duge da cdng b8 trong hoo 30 bai bdo.

Song song v&i cac dé tai 1y thuyét, chuong trioh vat 1liéu
va viéo vdt 1y d& d3u tu x3y dynz mdt hé do quapg hoc dé& pghisn
ciu cfu tric dién t cta vat 1lidu & trish 4§ qubc té. Giei dosn
di3u cla viéc X3y dung hé do bdt d2u duge st dung dé tién hanh
Bghién cu vat 1y. shing k8t qua diu tién s& duge béo cdo tgi
Hoi nghi,qubc t& v& khoe hoc v&At 1ifu td chic tai Ha ndi vio



thépg 10 pim nay.

Trong nhing pam ti hé do &6 sé duge tidp tue hoen chinn
v& bd supg vdi thiét bi hién dai ching t8i hy vong ring sé co
sw tham gia cu& cdc sha 1y thuyét véo cac di tai nghién ciou
thye oghiém,
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Ly thuyét chu tric didn tu cla chit rin,

Trong thdi gian thzc hidn d& tai 1987-1990 da thu ducc
nhitng k&t qué pghién cru va duegc cdng b8 trong eac bai bdo sau :

1. ChanDi Khamsasy, Nguy®n Vip Hiéu, Nguydn A£i Viét.
Polariton 3 nhdnh trong ban d%n 14p phuwong vung cim thing.

Phys Stat. Sol (b) 144, 645 (1987),

Nghién cuu sy chuyén hoe. gira photon va cac exciton nang,
phe trong bén d%n 14p phuong vung cim thing voi vubg hda tri
ceo phAt ¢6 sung bifn béc 4 & tAm vusg Brillouin. Y& t{ph
y8u t8 ma tran chuydn mic trong gln ding bic 2 theo nhifu
loan. DEn re phwong trish dgi s xac djnh diph luidt tén sic
clia polariton 3 phanh. Thiét 1&p chu tric spin cla ham song
cac exciton poi trén.

2. Nguy&n HOng Quang, Nguyén Toan Thdng, Nguydp £i Viét.
Ten xa Raman chuyés vung clia eph seng phan cuc trong ban d%n
18p phuong co vusg hod tri suy bién.
Czech. J. Phys. B37, 809 (1987), \
®{oh tich dién cua qué trinh tdo xe Raman voi ash sang phap
egc tromg bap din 18p phwong co dish vung hosé tri suy bién
b&c 4 khi ¢ k& dép hidu ng exciton.

3. Nguyép HOng “wang, Nguydo Toas Thing, Nguydn £i Vigt.
Sy ra clha exciton Wanpier - Mott khi co tuwong tdc voi phonon
8m trong bip din voi vupg hoa tri suy bidp !

Preprint ICTP, Ic/87/77. Trieste, Italy 1987.

T{nh 46 ra clla exciton nding va phe khi cd tuwong tac voi
phonon am trong ban din 14p phuong voi vusg hos tri suy bién.
Két qua tinh s8 cho ban din Gais chl re ring xéx xuit ra cle
exciton phe 1&n hop phidu so vdi exciton bing.

4. Nguydn “ué Huong, Nguydn Toan Tuing, Nzuybo £i Viét.
T{oh ch&t tinh t& cha phd ning lugng exeiton troog ben dkin
14p phuong co ving cém thing va vung hod tri suy bién.
Preprint ICTP, IC/87/79. Trieste Italy 1987.
Nghidn cu cBu tric tinh t€ ocla exciton trong ban dfin 14p



»

phuopg vung cdm thing. DEp ra bién thic tudng minh/cie cic mic
exciton 13, 25, 2P khi cc k& dén sv phu thudc hwéng cua khdi
luwgng higu dung cla cac 13 trdng. so sanh voi Qdc 86 1iéa tir
cac 1y thuyét khéc va thyc nghiém ch ban dganhSe.

5. Nguyén Toan Thang, Nguy&n £i Vlet.
Ly thuyet hfp thu hai phonon b&i exciton trong bén dfn 14p
phuong co vung hoa tri suy bién.

Preprint TCTP, 1¢/87/80, Trieste Ttaly 1987.

T{nh hé 88 hfp thu hai photon phin cwc trong ban d%n thing
co vﬁng hoé tri suy bién. Exciton Wannier-Mott da aaoc tinh dén
trong c& & trang thai trung gian va trang thii cubi. Tinh sé cho
ban d%p ZnSe va thyc hidn so sénh k&t qua v&i thwe nghiém.

6. Nguyén Qué Huong, Nguygn Toan Théng, Nguyén £i Vies,
Tuong tac trao ddi va ham song cla cac exciton trong ban
din thing 14p phuong.
JINR Rapid. Commun., No 5(31), 31 (1988)
Nghién ciu tuong tac trao d5i va cdc ham song cua cac exci-
-ton trong tremg thdi co ban nS tropg ban d%n 1lip phuong co
vung hos tri suy vién.

7. Nguyén Sué Huong, Nguyén Toan ihﬁng, Nguyén Ai Viét.
Tan xa Raman dién t& oébg hudng trép cac mfc donor tropg ban
d%n 13p phuwong.

Czech. J« Phys. (1990).

Nghién citu tén xg Raman diép ti cbng hudng trép cac mic
dopor tropg ban dip 13p phuong. X8y dwng 1y thuyit polatiton
cla qus trinh tan xa. Dip ra bidu thic tuong minh cua tidt diép
tén xg. Thye hiép vige tinh 88 ve so saph voi céc s§ 1idu thyc
nghiém cho bap d&n GaAs.

Loan *hing, Nguyin Li Vigt.

8. Nguyén Qué Huong, Nguyfn
Tuong tac trao a8 cia exciton trong ban din 1ép phuong co
vung hoa tri suy vién. -

Phys. Stat. ol (b) (1990).

DAn ra bidu thie tdng quat tuong minh cla phd nipg lweng
va ham sbéng cue cac exciton trong cdc ban dfn thdng 1lip phuong
co vung hoa tri suy bidn khi ¢S k& dép tuong tdc trao i cla
cac exciton. Trong trudng hop riépg cho cac két qua da bift

9. Nguyin Hdng Quang, Nguydn “oan *hing, Nguyln £i Vigt.



Téa xa Brillouin cbog hudng tropg ban din 14p phuonz co
ving hoa tri suy bifn

CZech. J. Phys. B. (199Y)

X8y dwng 1y thuyét polariton cla qué trish tap xa Brill-
~ouin cdng hudng trosg ben din 14p phwong co vung hoi tri suy
bifn. DAn ra bilu thfc tudnz minh cle tids diép tap xa. “huc
hién tinh toan 88 ve so sanh voi thuc nghiém.

10. Nguydp Vip Hisdu, NguyBn £i viét.
Exciton polariton 3 phénh trong bap dfpn 18p phuong co vung
cim thing va cdc qué trinh tén Xa Raman cis chung.

DAN USSR, 305, No 3, 608 (1989).

Din ra bidu thic tuwopg minh cla vecto trang thai cla
exciton polariton 3 phanh trong ban a%n thdng 14p phuong co
vupg hoa tri suy bién cfp 4. 9 dung bidu thic ndi trép wveo
nghién cuu cac qué trivh tép xe Raman cong hu&ng cus aph séng
phan cyc trong cac chft ban dfin véi tinh chit adi xupz A3 cho.

11. NguySp Vép Hi&u, Nguy&n HOng Quang, Nguyin £i Vigt.

L§ thuyét polariton cua ten Xg Hamen cdng hudng clia anh
séng phén cyc trép phonon trong ban din lip phuong co vﬁng cém
thing.

DAN USSR, 306, No 3, 579 (1$89).

Nghién cuu tesn xe Ramap cOpng hudng cis aph sapg phin cyc
trén phonon trong ban d%p 14p phuong co vung hoa tri suy bién
khi ¢o6 k& dén chu tric ndi tabg ve tioh chit ddi xing cia cac
exciton polariton. Tién doan cac nigu ung phin cuc cle que
trinh.

12. Nguy3n Van Higu, Nguydo £i ‘ist.
Ly thuyét polariton clia tan xe Reman cdpg huong trén cde my
donor tropg ban d%n 14p phuong co vung cfm thing.

JINR Repid Yommun. No_2 (28), 43 (1988).

Nghiép cu ten xa Raman cong huedng cus aph sang phin cyc
trén cdc mic dopor trong ban dis 1ip phuong co vung cim thing
Tién doan céc hidu ung phdn cyc gin bdi cdc tiph chdt adi xuing
cha cédc exciton piéng va nhg.

13. Nguy3n Vip Hidu, Nguy®n £i Viet.
Ly thuyét tep xa Reman diép tr cdng hubng trép cac mic
donor trong ban din 1lip phuong.



‘Phys. Mpogocher, System. (1981)

X3y dung 1y thuyét ten xa cdng huwdng cla anh sang phéo
cuc trén cac mrcdonor trung hoa trong cac chit ban afn co vﬁng ¢
cim thing khi c¢6 k& dén tioh chét d8i xing cla cac exciton. Tiénp
doan cac higu ung phé&n cuc.

14, Nguyén £i Ui{ét.

Phuong phep 1¥ thuyét phan (pg chung twong ddi tinh troog
Vit 1y cac mbi truong ddpg dic.

' Elem. Particle Atomic Nucle 20, No 5, 1100 (1989)

Phét triln phuopg phep ly thuyét phan Upg chung tuong dbi
tinh tronz 1y thuyit hat co ban sanz hé cic chuln hat trong chit
rin khi co k& dén cac tinph chit adi Xrog cua chung. aé vi du,
da xem xét mét s8 qué trinh vAt 1y : tan xa cla anh sapg phéb cu
ten xs Raman dién it cdpg hudng, exciton va excitonic polariton
tronz ban din thﬁng 14p phuong co vﬁng hoa tri suy bién cép 4,
su k8t c3p cla diép t trong chit siéu dXn ding hudng voi tuong
tac electros - electron hidu dung phu thude spin.

15. Nguyén 8{ an.
"Cac trang thai dimg, khépg cln bipg cua cac exciton trong
cac tiph thé phap t& kich thich bing laserm

Phys. Stat. Sol. (b) 150, 845 (1988). - .

Nghién ciru cac trang thai ding, khdng cAn bang cua cac
exciton trong cac tish th& phan t ba chidu khéng dya vao hioh
thic lulin boson thdéng thudng ms st dysg cac hé thlc ziczo hoan
t% tam tuyén chiph xédc clla cdc toan i exciton. Céc dic tinh
khéng cin bing, phi boson va phi tuyép quang hoc cla céc hé
phidu exciton dudi t4¢ duns cta truon: laser ngoai ¢d dids dude
zem xét trés cung mdt c& so. chl re rdagz pndng luong riéng va
b2 rong phAn ra cta mac polariton khdng 15 phu thudc vao mic
d3 kich thich. XZac dibh duge diBu kién‘lem xudt hién hqi loai
ludpg On dinh : loai mdt dd-aoh sang va loai anh sang-anh sang
16. Hguyén Ba Bp

"Phuopg phep bifn ddi Bogolubov timg bice ¢& chdo hom mdt
dang Hamiltopian hiéu dung khong hermitic"

J.Physics C: Soldd State Phys. 21, L120¢ (1988)

D2 xufit mbét phwong phan dé chco noe mdt dang Hamilton khdng
hermitic. GO thd dp dung a8 veé hé thic tas sic clua polariton
khdng 13.

17. Kguyén Ba Ap, Hguyép Trusg Din



"6t co ch ludog bbb dibh quang hoc oL
Phys. Lett. & 136, 71 (1989)
D8 xuit mdt co ché tso ra lucng dr dibh quang hoc tronz hén

b o)

a%s 1mnSi %o cbng hudng hai photon-biexciton.
[ 4 -
18. Nguyép Ba An, Nguyés Trung Din

"Sy phu thudc cle cac dic trung quesg hoc vao cuong df cla
anh Sé.ng trong bap din

J.Phys. France 507 1009 (1989)

Cac dic trupg queng hoc phi tuyén cia chit bén dZp duwgc nghiés
clru gBo cdpg hudpg hai photon-biexciton. Chire rédng ludpg oo diph
quang hoc ¢6 th® x4y re duei cdng hudpng noi trén véi cudng db

truons kich »E% thEo.
19. Nguyén Ba An, Nguy&n Trung Dan

"Luong Op dibh quang hoc do sw tao thanh cac biexciton ao
trong ban déo"
Czech. J. rhys. B39, 774 (1989)

Nghién ciau 1y thuyét~l&5ng bp dinh quang hgc tronmg hé photon-
biexciton dBng b§. Chi ra rlng ludng On dinh do cic chuyén mic
hai photon - biexciton c¢o thé zay ra p8u hé duge bom bdi mdt
truopg bom. Cac didu kiép lam xuft hiéo luCng On diph duoc xac
dioh.

20. Nguyén Ba Ap

" Cac Ky di cla tan sdc polariton trong tioph thé phéan tr kich
thica quang"

J.Phys. : Condens. Matter 1, 9834 (1989)

Cac k¥ thuidt lam greep ba bifn ddi upitar dugc vén dung dé
pghién citu sy tao thaph polariton trong tinh thd phin t& dgt
dudi tac dung cla mdt truong avh sen: doo sfc maph. X dung cac
hé thic 5180 noap tam tuyén cainh xac cls cac toap Tt exciton
Frenkel chi ra su phu thudc cla ping luopg polariton vamo ndng
dd cle cac exciton. Sau do xiy dung 120t Hamiltonian hiéu dung
cho phép phé&n dugc sg phu thude va.o cw&ng do anh séng kich cla
pong 46 exciton. Bo tinh 1kongz hodc da dn dinh , cac du&ng cong
tan séc cua polariton phu thudc vao cuongz dé aph sang va co thd
bidu hién phing ky di khac shau shue sy tach ré d8i mdi nhash
polariton, s xuft hiép cac song bd xusg ngay cé trong truong h
hgp bo qua tén sdc kihdng gian cla exciton.

21. Nguyén B4 Ap, DS Wam, L& Ouy Théng
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"Pgi hop phat gquang cua exciton trong ban dip ioai n"

Tap chi Khoa hoc , Pei hoc THHN 2,20 (1989)

Tai hop phat quang cla exciton trong ban din loai o dugc pghién
citu ¢6 chu y dép anh hudpg cia ca dién t& dosor. Cac tinh toan s8 d
duoe thyc hiép cho CdS. '

22, Nguy&p Ba An, Nguy&p Trung Dio
"Phén xa ludpg o dinh do cdc chuydn mfc hai photon-biexciton i
trong cac ban din khdit

Czech. J. Phys. B40, 90 £1990)

ét mét co ch& moi cia luong Op dinh quang hoc . Cho thdy luong
35 diph quang hoc . Cho thiy ludng 8o dinh cd th® x&y ra voi cuong
dd bom r&t thép néu t3p s8 anh sang bom dugc chinh sao cho nhd hob
cdng hudng hai photon siph biexciton.

23. Nguyén Ba An |

"Sg phu thudc vao cuong d6 cta hdp thu va chift suft trong c
cac ban dfn kfch thich cao gin bo vilog®

J.Phys. France 51,1 (1990)

Sy phy thufc cia va n vao cuong d6 anh sang duge nghidn ciu
trong vung phd gin bo ving . T{oh phi boson ¢6 thé dong vai tro
phr mdt co ché cla phi tuydp din d&n cdc dgog hinh ludog Op dish
clla va n.

24. Nguyén Ba An, Hoang Ngoc CEm

"5t cach ti¥p cfn d8i v&éi Bhé phiBu exciton®

J.Phys.: Copdens. Ligtter 2, 4127 (12¢0)

M0t cdch ti¥p cdp kha truc tidp dé pghién cizu cac hé exciton
ndog 4§ cao duge phéc thae d&€ chld ¥ mdt cach tridt 48 tinh phi b
boson cla céc exciton. Cho thfy hé nhiBu exciton lubn la khdng
1y tuwong va do dé chl co thd md t& duge biny nipg lugog toan phip
va tdng o0 exciton. Hing lugng mdt excitos va hem phin bS c¢o thé
hiu dugc mit cach aop gién tronz phép glp dung truopg trung bioh.
Ca hei phu thudc vao odpg dd excaton. Cach ti€p cén co thé &p
dung cho ca excitop Frepkel va exciton Wanpier-Mott trong cac vAt 1i
1iéu kh8i hodic ¢6 thT nguyés thép, ¢ hodic khdng ¢i tac dung cia tr
trw&ng ngoéi. ‘

25. Nguy&n Be An, Hoapg Wgoc CAm, NguyZs TBung Dén

"Thé pdng tuong tac exciton-exciton phu thudc spin trong cac
bas d%p 2 va 3 chiBu"
ICTP Preprint, TC/90/224 $1990)
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DEn ra mdt cach ghn ding cac bidu thre gidi tich cha thé
n&pg tuong tac exciton - exciton trong ban ain 2 va 3 chidu.
Céc th& niog phu thubc vao hidu xung luong cua cac exciton, Xubpg
luong truydp , ty s8 kh8i luong hidu dusg cla dién tu va 10
tréog va d6i xUng spin cua trang thai hai exciton. Cac tinh
todp bing 88 dwgc thwe hién trong hé truc 3chiBu.

26. Kguydpn Ba An, Hoang Xudn Nguyén.

"V tiph luong &p dinh trong tdn sic cla polariton trobg cac
tioh th& kich thich quang"

Phys. Lett. A144, 45(1990)
Xr dung phép gdn dung Hartree~Fock va Hamiltonian cia

Hapamura cal ra ring tan sic polariton cd thd co tinh ludpg op di
dinh.
27. Nguysn Ba An, Hoabg Xu#n Kguyen

"Phi tuy8p quapg hoc do tinh phi bosop cha céc exciton W
Wappier-Mott trong cac ban dip kich thude cao"

Tap chi V&t 1y XV2, ... (1990)

chl ra r¥ng tinh phi boson cla céc exciton Wannier-liott
d%n d&n st dich v8 phia xaph cla mic ning lugng va co thé gay
ra ludpg Op dinh. Sw phy thudc cla ham dids mdi phwe vao nBng dé
exciton va cuong d¢ truopg laser bom dugc khio sat bapg s8 cho
cas .
28. Nguy&p Ba Ap, L& thi Cat Tuopg

" Céc vopg tré kha 4 cla luong 8n dinh quang hoe khépg co
budng c¢dpng hudng"

ICTP Preprint, IC{90/75 (1990)

L6t cach dinh t&ch chl re ring cac vopg tr# cla hiés tugng
ludng 8o dinh quang hoc riéng ¢d thé co rét phiBu dang ki ca
dang con buom hay cai no ba céoh.

29. Nguy®o B& Ap, Hoapg Ngoc Cim

"Tuopg tac gille cac excitor trong ban d3n kich thich 3-va
2 chidu"

Czech. J. Phys. B40 (1990), da nhan ding

3ot phép gip ding duoc dua re &5 tioh gidi tich tuong tac
gita céc exciton cho thiy ro sy pha thude vao xung luong va
kh3i lugng



