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TOM TAT

Bai viét khao sat ph6 hdp thu cua exciton trong chdm luong tir dang quat cau véi thé
vd han dudi tac dung cta truong laser bom, st dung phuong phap ham séng tai
chudn hda trong phép gan dung khoi lwgng hiéu dung. Sw xudt hién hai dinh hap
thu ddc trung tng véi hai chuyén doi lién vung ching to xuat hién cua hiéu tng
Stark quang hoc ba mutc. Cac két qua cho thdy pho hap thu rat nhay voi goc 6 dinh,
ban kinh chdm va d6 1éch cong huong. Cu thé, khi tang cac tham sd nay, cac dinh
hédp thu déu dich chuyén do.

T khoa: hiéu tng Stark quang hoc, dich chuyén do, phwong phap ham séng tai

chudn hoa, chdm luwgng ti dang quat cau.

1. MO PAU

Trong nhitng ndm gan day, cac di c&u tric ban dan khong chiéu hay con goi la
cham luong tr da va dang nhan duoc sy quan tdm nghién ctu rat 16n tir cdc nha khoa
hoc. Nho hiéu ting lugng tir hda kich thudc theo ca ba chiéu va su da dang vé hinh dang,
kich thude, chdm lugng tir tré thanh ddi twong hoan hao cho nhiéu tng dung tién tién,
dac biét 1a trong tinh toan luwong t [1] va thiét bi quang dién t& [2]. Viéc c6 nhiéu tham
s6 hinh hoc cho phép kiém so4t linh hoat phd nang liong, 1am téng stic hdp dan trong
nghién ctru lién quan dén cau truc chdm lwong tu.

Hiéu tng Stark quang hoc ctia exciton 1la mot trong nhiing tinh chat quang phi
tuyén da duwoc phét hién trong cac cau tric ban dan thap chiéu lan dau tién vao nam
1986 [3]. Hiéu Ging nay xay ra do su két cap gitra hai trang thai cia exciton dudi tac dung
ctia mdt xung laser bom cwrong d6 cao dan dén si phan tach va dich chuyén trong pho
hdp thu ctia exciton [3, 4]. S& di c6 mot s6 luong rat 16n cac cong trinh ly thuyét [5 - 17]
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va thyee nghiém [3,4, 18 - 23] danh cho hiéu tng nay do tiém nang ting dung cua né doi
véi cac thiét bi quang hoc phi tuyén ciec nhanh nhu cdng quang hoc [24, 25] va cong tac
quang hoc siéu nhanh [3, 26]. Dac biét, mdi lién hé gitta hiéu tng Stark quang hoc cua
exciton, hiéu ing Stark quang hoc ctia nguyén ttr va hiéu Ging polariton la kha co ban dé
chting ta c6 thé hiéu vé teong tac gitta photon va cac chat ban dan [27].

Trong thoi gian gan day, nhom nghién cttu ctia chung toi da tap trung nghién ctru ly
thuyét hiéu tng Stark quang hoc ba mttc ctia exciton trong cham lwong tit hinh cau [28],
elip dang thuan [29] va trong day lwong tt hinh tru [30]. Cho dén nay, chua c6 cong
trinh nao khao sat hiéu tng Stark ba mttc trong ciu tric chdm luong tir dang quat cau.
Do d6, nghién cttu hién tai la mot su ti€p ndi hoan toan hop 1y véi cac cong trinh truede
d6. O day, chung tdi tién hanh khao sat hiéu tng Stark quang hoc ctia exciton trong
chdm luong tir dang quat cAu nham gép phan lam 16 hon anh hudng ctia cac tham s8
hinh hoc ctia cdu trac va treong biic xa téi 1én pho hdp thu cta exciton.

B& cuc cuia cong trinh nay gom bdn phan chinh: Phéan 1 1a phan Giéi thiéu. Cac
co s0 ly thuyét dugc trinh bay trong phan 2. Cac két qua tinh s6 va thao luan vé phd hdp
thu ctia exciton duoc dua ra trong phan 3, va cac két luan tuwong tng duoc thé hién &
phén 4.

2. COSOLY THUYET
2.1. Ham séng va phé ning luwgng caa dién ti va 16 tréng trong chim lugng tir dang
quat ciu

Trong cong trinh nay ching t6i khao sat bai toan trong cdu trac cham luong ti

dang quat ciu. Hinh dang ctia cau triic nay la mot cham luong tix hinh nén véi ndp trén
la hinh cdu dugc minh hoa bang hinh anh 3D & hinh 1a.

><y

T

(a) (b)
Hinh 1. (a) Hinh anh 3D cua chdm luong tir dang quat cau [31];

(b) Hinh anh ctia chdm luwgng t& dang quat cau trén phép chiéu y = 0.
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Xét trang thai ciia mot dién ti dugc giam git trong mot cham luwong tix dang

quat cau c6 ban kinh 2 va géc ¢ dinh % nhu hinh 1.b. Trong d6 thé giam git ctia hé
dwoc chon nhuw sau [32]

0, r <R, |0|<6,

00, cac gid tri khdc.
Trong hé toa do cau 50,0 phuong trinh Schrodinger ctia hé ¢ thé dwoc viét
dudi dang nhu sau
2 2
1 1
— h* ——[7’22]—1— Q[sinﬁg] 9 +V rbp V¥ rop
2m, , r20r{ Or) r?sing 00 00 ) 1% sin 6 9p?

=EV 0,0 ,

*
m -
trong do eh 13 khéi luwong hiéu dung ctia dién ti (10 trong).
St dung phuong phép tach bién bang cach dat Vrbe =RrO0eg¢ ,
tit phwong trinh (2), ta thu duogc ba phuong trinh vi phan doc lap nhu sau

d*®
mQ(SO) + mQCI)m(go) — O
dep
de 0 2
1isin9 —|—1/1/—i—1—m O 6 =0
sin @ do do Sin2
dR
i r? r —|—[T‘2k2—l/ v+l ]R r =0
dr dr

7

, o . k:,/Qm:hE/hQ ‘ o
trong d6 ™ 1a so luwong tir tix, ' va V are similar to the quantum

numbers, describing the radial and polar motions of electron, respectively. Luu y rang,
V' thwong khong cd gia tri nguyén va v=0 VOU.
Nghiém cua phwong trinh (3) c6 dang

D, (p) = L o

J2r

Nghiém ctia phuong trinh goc (4) c¢6 dang la td hgp tuyén tinh cua cac ham

P cos® Q" cos0

Legendre loai 1 va loai 2
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© 0 = AP" cosf +BQ!" cos®

Vi %" 7 szphankikhi © — 1 do d6 phuong trinh (7) trd thanh

© 0 = AP" cos0

Nghiém ctia phuong trinh ban kinh (5) c6 dang

C D
Rr =—4/J, kr +—=Y, kr
N +1/2 N +1/2 ,
k Y, kro . < s A A e A 1
trong do Tosaje KT va vtz g lwot 1a cac ham Bessel lién két loai 1 va loai 2.
Viham Yonp @ phan ki khi © — 0 do d6 ta chon D = 0, ltic nay phuong trinh (9)
tréd thanh
C
Rr =—4J kr

\/; v+1/2

Két hop cac phuong trinh (6), (8) va (10), cudi cung ta thu duoc biéu thirc ham séng bao
ctia dién tr (10 tréng) trong chdm luwgng ttr dang quat cau c6 dang nhu sau

v 7 :NLJ kr P™ cos e

\/; » +% v

véi NV 14 hé s6 chuan héa.
Boi vi thé giam gitt 1a v6 han duoc dwa ra ¢ phuong trinh (1) nén ham séng &

phuong trinh (11) phai triét tiéu tai ” = R vy 0= 90. Biéu thitc nang luong cua dién
tr (16 trong) c6 thé duoc xac dinh theo qui trinh sau: Dau tién ta sé xac dinh cac gia tri

m (30800 =0

2 A~ AY DA - A oA P 7 /4 .7 . A\ 2
cta tham sO ¥ tir diéu kién bién ~ ¥ , sau do cac gia tri nay duoc stt dung

ER =0

v+1/2 . Ttr @6 ta sé xac dinh dwoc cac mtec

dé tim nghiém cho phuong trinh
nang lwong cua dién t& (16 trong) Ung véi tung gid tri caa V.

Cufi cung ta dua ra duoc biéu thitc tinh cac mitc nang luong luong tir hoa cua
dién tt (10 tréng) c6 dang nhu sau
2,2
2m, , R?

e,h

E

n

s

J k
trong do Xn 1a khong diém thit n (=1, 2, 3, ...) clia ham Bessel ~ "+ o(kr) )
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laser do. hw,

By

Hinh 2. Gian &6 md hinh hé ba mtc khi hé chua chiu tac dung cta laser bom.
h
Trong cong trinh nay, ching t6i sé 4p dung mo6 hinh hé ba mttc trong do 1 la
x /. ¢ \ ¢ \ . 7 v
muc nang luong luong tir hoa thadp nhat cua 10 trong, Ey va 2 la hai mttc nang leong
luong tir hoa thap nhat cua dién ti (hinh 2). Néu chon goc tinh thé nang tai dinh vung

hoéa tri, cdc mttc nang luong twong ting nay duoc xac dinh nhw sau

2.2
L T
thR2
h? 2
B =B, + M
' 2m, R
h2 2
E{ = E, + —22
QmGR2

Cac ham séng phu thugdc thoi gian ctia dién tir va 10 trong ting véi cac mirc nang

long trén c6 dang nhu sau

i h

~ LBt

h/= h = 1
Ui(rt) =u V] 7 el |
_Z‘ECf

e/= e = Pt
TY(r, ) =u V] 7 e,
_ZVEE’,t

e/ e = 72
Uo(r,t) =u Vs 7 e,

— —

,u, T N A < \ cqA ~ A N . .,
trong do ¢ va Y lan Iuot 1a cac ham Block tai lan can tam vung Brillouin ¢
ving dan va ving héa tri.
2.2. Phd hédp thu ctia exciton khi khong c6 tac dung ctia song bom

Trong bai toan nay, d€ tim kiém d&u hiéu ton tai cua hiéu tng Stark quang hoc
ba murc ctia exciton thi hai song laser da duoc sit dung dong thoi dé€ chiéu 1én hé. Cac

song laser dwoc chon c6 dang nhw sau
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. i
Et =nAe ™

7

=P chilaser bom (laser

trong d6 7 1a vecto don vi doc theo phwrong truyén song, o
do), Al‘ la bién do laser bom (laser do). Khi hé chi chiu tdc dung ctia mot laser do co
nang luong phu hop hwt, theo qui tac loc lyra d&i véi cau trac chdm lwong ti thi chi ton

tai chuyén doi quang lién viing tir mitc thap nhat cua 16 trong E 1én murc thap nhat

cua dién ti By (hinh 2). Do d6 yéu t6 ma tran chuyén doi quang lién vung gitra hai
mtutc nay duoc cho béi cong thitc sau

T, = (U7, 0)| A

it

W) (7, 1))
trong do Hint mé ta twong tac gitta dién tir v6i truong laser do ¢ thé duoc viét dudi
dang nhu sau

trong d6 9, mo, P Tan lwot 1a dién tich, khoi luwong tran va déng luwong cta dién tw; 4
va “tTan lwot 12 bién dd va tan s6 cta laser do.

Thay cac phuong trinh (14) va (17) vao phuong trinh (16) ta thu dwoc biéu thic cudi
cung cua yéu t6 ma tran chuyén doi quang lién ving nhu sau

1
T = q A‘L‘pcv eg B —B{ —hw, t

11 =
m, W

0 t

7

véi Pev duoc goi 1a yéu t6 ma tran phan cuc gitta viing dan va viung hoéa tri dwgc xac
dinh nhw sau

—

Dy = <uc r |n.p

’LLUT’>

Theo qui tic vang Fermi [33], biéu thitc toc do chuyén doi tir mikc thdp nhét ctia 16 trong
1én murc thap nhat ctia dién ti khi chuwa ¢6 mat cta laser bom duoc dwa ra boi

27T 2 e h
W, :€|TH| § Ef — EM — hw,

Ham 6 trong phuwong trinh (20) dwoc thay thé boi ham Lorentzian [34]
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r

§ Ef — Bl —hw, =

hw ge—ph T2
i y — By — Ly |

trong do I 13 toan t&r dwoc dua vao mét cach hién teong luan.

2.3. Phé hap thu cta exciton dudi tic dung ctia laser bom

————————————— Y o Y

E¢  RAw 2
SR E. 57
fw et

Ef S
L c—

1

huw, huw,
) R S I

1

Hinh 3. Gian d6 tach mtc nang lwgng ctia dién tir khi hé chiu tac dung cua mét laser manh
P cdng hwéng véi hiéu hai mic nang luong cta dién ta.
Khi hé duoc chiéu boi mot laser bom cwong d¢ manh hon laser do va cong huong
voi khoang cach gitta hai mitc nang lwong leong tit hoa cua dién tix thi cac dién tx bay
gid nam trong trang thai chong chat dwoc mo ta boi ham séng tai chuan hda 6 dang

nhu sau
o 1 —iEf*t JE;‘H . V. _i Bt i Eott .
U (71) = oo e B age W) ——2—le h " —eh ()
: 20y, 21,
voi
1/2
0 A? | Vy P
R~ |7y 5 )
h
Aw
o, =, — —,
1 R 9
Aw
o, = O, +—,
2 R 9
ES — E°
Aw = w 2 L
b h

trong d6 AWla do 1éch tan s8 cong hwong gitra hiéu hai mitc nang lwong lwong tir hda

A -A k3 - A 2 s . 7 A ~ w 2 . 2 ~ - A - A
dau tién cua dién tir voi laser bom c6 tan s6 P phai thoa man diéu kién sau
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E
Ao € w & 2
P h'

Yéu t& ma tran chuyén doi quang ndi vung gitra hai méc nang luong luong twr

hoéa thap nhat cua dién t Var duoc xac dinh nhu sau

*

A m
Vy =L e g5 — B
my iw, th

e — - — e
<\112 r ‘n.r‘\lfl

=
~——

trong do Ap va “P Tan lwot 1a bién do va tan sO cua laser bom; Yy va Uy 7 14 cac
ham séng cua dién tir duwoc xac dinh twong tng tir phwong trinh (11). Trong bai toan
nay, chiing t6i gia st cdc song laser chiéu xa tdi duwoc phan cuc doc theo truc #, vdi cac
diéu kién nay thi phuong trinh (25) c6 thé duoc viét lai dudi dang

*
m€

A
q
Vyy = ——H

* — — .
e E, —E f\1121 r W, r rsinfcosedV
0 P %4

Tt phuong trinh (22) ta thay ph6 nang luong lwong tir hda ctia dién t & trang théi chong

N oA N Bt Eg* : : E; | Ej \
chat gom bon mic =1 va 72 duoc tach ra tir hai mitc 1 va 72 twong tng (hinh

3), cdc muitc nang lwong tach nay dugc xac dinh nhw sau
E™ = Ef — haoy,,
Ei" = Ef + hay,

E, = E, — hay,
E2+1 = E, + ﬁaQ.

Yé&u t8 ma tran d6i véi chuyén doi quang gitra trang thai ctia 16 tréng va trang thai chong
chat ctia dién tr dudi tac dung ctia mot laser bom manh duwoc cho boi

W} (7, 1))

T

mix,0 int

= (T, (7 )| H]

Stt dung cac phuong trinh (14), (17) va (22) thay vao phuong trinh (29) va ap dung qui
téc loc lwa ddi véi chuyén doi quang trong cau triic chdm luong tit, phuong trinh (29)
tro thanh

P P .
T B thpw o eg B —El—hw, t ) e% Bt —EM —hw, t

miz,0 .
myiw, | 200, 20,
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Do d6 x4c sudt chuyén doi quang lién ving gitta trang thai ctia 16 tréng va trang
thai chong chat cua dién tir dwdi tac dung cua laser bom manh duoc xac dinh nhu sau

2
h

W =

A I a, V a, |
g tpw] [ ! ] § B — Bl — hu, +[—2 ] § Bt — El — hu,
myw, 200, 20,

Biéu thitc (31) c6 thé dwoc don gian hda bang cach thay thé cac ham 6 bang cac ham
Lorentzian twong tu nhu 6 phuwong trinh (21), tir d6 ta thu duoc biéu thitc cudi cung cua
toc do chuyén doi duwdi tac dung ctia laser bom manh nhu sau

2 2
W = z thpcv al ] I’
2
A\ myw, 200y B — Bl —hw, ~ +1?
’ r
Qy
* [2Q ] h 2 9|
R) Bt —E' —hw, +T

3. KET QUA TINH SO VA THAO LUAN

Trong phén nay, chiing t6i tién hanh tinh s6 va thao luan vé téc d¢ chuyén doi
quang trong cau tric cham luong tir ban dan dang quat cau GaosInosN/GaN véi thé vo
han khi khong c6 mat cta laser bom va khi ¢é tac dung ctia laser bom. Céc tham s6 duoc

stt dung trong cac tinh todn ctia chuing t6i nhu sau: m, =021y gy my = 11mg lwot
Als N 5 N o \ X A E - 22 \ A A \ A~
khoi lwong hiéu dung ctia dién tr va 16 trong [35], ~ ¢ 89 meV la do rong vung cam

_ 6
0 :300’ Ap =6x10° V/m

cua vat liéu cham [36], goc & dinh "0 va d§ rong pho

N aa A R w0 Mo L <
I'=0.1 meV . O day, ching t6i chon m8c ~ ¢ 1am mdc do tan sd trong cac hinh vé.

Hinh 4 mo6 ta pho hap thu cua exciton trong cham lugng tir dang quat cau nhuw
mot ham ctia nang Irong photon cta laser do trong treong hop khong co tdc dung cua
laser bom (duwong nét duit) va khi co tdc dung cta laser bom vdéi d¢ 1éch cong huwdng
hAw = 0 meV (dwong nét lign) véi ban kinh cham £ = 50 A Tt hinh vé ta thdy rod
rang khi c6 tdc dung cta séng bom cong hudng manh thi dinh phd ban dau (khong c6
mit laser bom) sé téch ra thanh hai dinh nam ddi xtng hai bén so véi né. Két qua nay
da chung to hiéu tng Stark quang hoc cua exciton da xuat hién trong cdu trac dang xét.
Su xuat hién hai dinh méi nay c6 thé dwgc ly giai nhu sau.

63



Dich chuyén dé ciia exction trong hi¢u irng Stark quang hoc trong cham lwgng tir dang quat ciiu

10 N

= = = Khi khéng c6 laser bom
——— Khi c6 laser bom 1

1
1
|
1
|
1
|
1

W [arb.unit]

I
I
|
I
I
I
I
I
[
I

1
\

s
IS N S B e e e B e e e e S A

1 1 1
2908
P [meV]

Hinh 4. Pho hap thu ctia exciton trong hai treong hgp: khi khong c6 tac dung cta laser bom va

khi c6 tac dung cua laser bom véi do léch hAw = 0 meV.

Luc dau khi hé chua 6 tac dung cua laser bom, theo nguyén ly loai trir Pauli thi

[ e
sé ton tai bon trang thai kha di ctia dién tir trén hai mic ban dau ~1 va 2 . Nhung sau
khi hé chiu tac dung ctia moét laser bom cong hwong manh thi hai miee nay dwoc két cap
d€ tao thanh mot mirc duy nhat. Do dé dé€ dam bao s6 trang thai cua dién t van la bdn

x N Eei Ee:l:
thi moi mitc ban dau phai tach thanh hai mttc con =1 va 2
tac dong ciia mot laser do thich hop thi ta sé quan sat thdy hai dinh trong phd hdp thu
h x 4
cua exciton twong tng voi hai chuyén doi quang lién vung ttr muc Bl cua1s trong lén
e+ e—
hai mitc con P va B caa dién tx (hinh 3). Két qua nay hoan toan phu hop véi qui

teong tng. Vi vay dudi

tic loc lua trong cau tric chdm lugng tu.

101 1
R e Khi khong c6 laser bom
3 hAw =0 meV
8 . MAw = 0.5meV 1
i ,‘I" smamamen AAW = 0.7 meV
= gl pid cmemem BAW=12meV J
c s
3 0 iR
€ T PR
g | i |
z 4 i 1
2_ -
oF = B
1 1 1 i 1 1 4 1 1 1 1 L 1 i 1 1 L 1 1 1 1
2906 2907 2908 2909 2910

hw, [meV]

Hinh 5. Su phu thudc ctia pho hdp thu cta exciton vao nang legng photon ctia laser do véi cac

gia tri khac nhau ctia d¢ léch cong hudng hAw
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Ph& hap thy ctia exciton véi ban kinh chdm £ = 50 A nhu mot ham ciia nang
luwong photon cua séng do trong khoang tir 2906 meV dén 2910 meV ting véi bon gia tri
khac nhau cta d¢ 1éch cong hwong hAw =0, 0.5, 0.7 va 1.2 meV duoc chi ra trong hinh
5. T hinh vé ta thay rang, tmg vdi cac gia tri khc nhau ctia 9 léch cong huong thi
trong phd hap thu ctia exciton van xuat hién hai dinh so véi mot dinh phd ban dau. Diéu
nay mot [an nita khang dinh hiéu tng Stark quang hoc ctia exciton da xay ra trong cau
triic cham lwong tir dang quat cau. Hon nita, ttr hinh vé ta c6 thé quan sat thay khi tang
do 1éch cong huong thi do cao va vi tri cia dinh ¢ ving nang lugng cao ¢é xu hudng
tién dan dén dinh phd ban dau. Trai lai, vi tri cua dinh 6 vung nang luong thdp hon lai
tién ra xa dinh pho ban dau va d¢ cao dinh pho cling giam dan. Pac biét la khi do léch
cong hreong 16n, cu thé nhu d6i véi truong hop AW = 1.2 meV thi dinh ¢ viing ndng
luwong thdp gan nhw bién mat nghia la hiéu tng Stark quang hoc khé xay ra hon. Tuy
nhién, hai dinh hap thu méi nay déu c6 xu hudng dich chuyén vé vung budc song dai
(dich chuyén do6) khi tang d6 1éch cdng huong.

T T T T T
: |
251 ! R=484A ]
N
e R=504A
C H
2.0 H R=52A 7
L ::
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Hinh 6. Pho hdp thu cta exciton khi c¢6 tac dung ctia laser bom nhuw mét ham theo nang luong

photon cua laser do ¢ng véi cac gia tri khac nhau cta ban kinh cham.

Hinh 6 m6 ta sy phu thudc cua phd hap thu cua exciton trong chdm luong ti
dang quat cau theo kich thwdc cham véi do léch cong huong hw = 0.5 meV. Cu thé,
khi ban kinh chdm tang thi cac dinh cong huong déu c6 xu hudéng dich chuyén vé phia
vung nang luwong thap. Két qua nay hoan toan phtt hop véi ly thuyét, khi ban kinh chdm
téng thi cdc mirc ndng lwong cua dién tt va 16 trong giam do dé cdc mikc nay sé & gan
nhau hon. Hon ntta khi tdng ban kinh va ¢ dinh gia tri ctia goc % thi thé tich ctia cham

27
V =="R* 1- cos¥, ~
quat cau 3 sé tang dan dén nang lugng lién két gitra cac hat tai sé
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giam. Vi vay hé chi can hap thu mét photon c6 nang luong thdp hon dé€ kich thich chuyén
doi quang tir mttc ctia 16 tréng 1én cadc muic tach ctia dién ti.

Tiép theo chiing toi sé khao sat syt anh hudng ctia géc 6 dinh 0, 1én pho hdp thu
cua exciton. Hinh 7 md ta pho hédp thu cta exciton nhu la mét ham theo néng luong
photon ctia séng do véi ban kinh cham R=50A , d61éch cong huong hw = 0.3 meV
va ba gia tri khac nhau goc % . Tirhinh vé ta thay rang khi ting gid tri ctia goc b tir 30°
1én 60° thi hai dinh méi trong phd hap thu ctia exciton déu ¢6 xu huéng dich vé phia
budc song dai va su dich chuyén nay xay ra cang cham khi goc O cang lon. Diéu nay c6
thé duoc ly giai nhu sau: khi goc % tang va ban kinh chdm khong ddi thi thé tich ctaa

2
V ="R* 1- cos¥, ~
cham luwgng tr dang quat cau 3 tang dan dén mtc do giam git
cac hat tai sé giam. Do d6 hé chi can hap thu mot photon c6 néng luong thap dé€ cé thé
chuyén mtec.
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Hinh 7. Pho hdp thu cta exciton dudi tdc dung cta laser bom nhu mot ham cua nang luong cua
. o 0
laser do voi céc gia tri khac nhau ctia géc ¢ dinh 0.

Chung t6i nhan thay sy twong dong vé dang d6 thi khi so sanh phd hap thu lién
vung ctia cham lwong tr dang quat cau véi chdm luong ti hinh cau [28] va cham elip
dang thuan [29]. Tuy nhién, si khac biét vé hinh hoc gitra cac cdu tric nay dan dén sy
thay d&i trong phd nang lwong va cac ham séng ctia dién tx (16 tréng). Nhitng khac biét
dinh lwong nay dan dén su khac biét rd rét trong phd hap thu gita cac cau truc tuong

7

ung.
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4. KET LUAN

Toém lai, trong cong trinh nay chiing t6i da chi ra ddu hiéu ton tai cia hiéu Gng
Stark quang hoc cua exciton trong chdm luong tir dang quat cau dudi tac dung cua laser
bom manh béng phuong phdp ham séng tai chuan hoéa. Cac két qua thu dwoc cho thay
pho hép thu cua exciton chiu anh huwong manh béi cdu truc hinh hoc ctia cham va do
1éch cong huong. Két qua md ra hudng nghién cttu diéu khién phd luong tir thong qua
thiét k€ hinh hoc va tac dong truong ngoai, hita hen tng dung trong cac thiét bi quang
dién tir toc do cao.
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ABSTRACT

This study investigates the absorption spectrum of excitons in spherical sector-
shaped quantum dots with infinite potential under the influence of a pump laser
field, using the renormalized wave function method within the effective mass
approximation. The appearance of two distinct absorption peaks corresponding to
two interband transitions indicates the presence of the three-level optical Stark effect.
The results show that the absorption spectrum is highly sensitive to the apical angle,
dot radius, and detuning of the pump field. Specifically, increasing these parameters

leads to a redshift of the absorption peaks.

Keywords: optical Stark effect, the red-shift, the renormalized wave function

theory, spherical sector quantum dots.
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