Vit Iy

Tong hop, nghién ciru tinh chat quang ciia cac nano ban din 16i/vo
ZnTe/ZnSe va 16i/vé/vé ZnTe/ZnSe/ZnS

Nguyén Xuan Ca"

Vién Khoa hoc va Cong nghé, Truong Pai hoc Khoa hoc, Pai hoc Thai Nguyén.

“Email; canx@tnus.edu.vn

Nhdn bai: 01/8/2023; Hodn thién: 2219/12023; Chdp nhén ding: 12/12/2023; Xudt ban: 25/12/2023.
DOI: https://doi.org/10.54939/1859-1043.j.mst.92.2023.114-120

TOM TAT
Cdc nano tinh thé (NC) ban dan cé cdu tric 16i/vé ZnTe/ZnSe va 16i/vé/vé ZnTe/ZnSe/ZnS

duge ché tao thanh cong bang phiong phdp hoa wot trong dung moi ODE. Cdu tric tinh theé,
ddc trung phonon va cac tinh chdt quang hoc cia cic NC dwoe khao sdt théng qua gian do
nhiéu xa tia X (XRD), pho tan xa Raman (RS), phé huynh quang (PL), thoi gian phén ra PL, va
phé hdp thu (Abs). Su phdt trién cia cdc 16p vé ZnSe trén 16i ZnTe va I6p vé ZnS trén cdc NC
ZnTe/ZnSe duwoc chitng minh thong qua gian c:z'o XRD va tan xq RS. Két qud quan sat tir gian do
XRD cho thay tat ca cac NC ché tao dwoc déu két tinh ¢ cau tric ldgp phuong. Lop vo ZnS da
tang cuong dang ké hiéu suat hrong tir (QY) cua cac NC ZnTe/ZnSe. Anh hwong cia cong suat
kich thich lén cac tinh chat pﬁdl xa cua cac NC ZnTe, ZnTe/ZnSe va ZnTe/ZnSe/ZnS da duoc
nghién curu va gidi thich chi tiét.
Tir khoa: Nano tinh thé; ZnTe/ZnSe; Tinh chit quang; Cong suit kich thich.

1. MO PAU

Trong hai thap ky gan ddy, cac nano tinh thé (NC) ban dan da thu hut duoc nhiéu sy quan tim
nghién ciru cua cac nha khoa hoc [1-3]. Ching duoc sit dung nhu mdt vat liéu chirc ning cho cac
g dung trong danh dau sinh hoc, laser, didt phét sang, quang dién, va pin mit troi [4-6]. Phéat
xa cuia chung ¢ nhiéu uu diém so v6i phét xa cta cac chat hiru co nhu budc song phat xa ¢ thé
diéu chinh dugc, hiéu suit phat xa cao va bén mau. Cac NC ban dan véi sy giam giit luong tir
khac nhau da dugc nghién ciru rong i, ching han nhu cic chdm luong tir (giam gitr lugng tir ba
chiéu), day hodc thanh nano (giam giit lwong tir hai chiéu), va mang nano (giam giit lwong tir
mot chiéu). Cac dic tinh quang cua cac NC c6 thé dugc diéu khién boi kich thude, hinh dang,
thanh phén, va cAu trac cua chung [2, 5]. Trong cac cAu trac khac nhau, cac NC co ciu trac
161/v6 va 161/vé/vé da cho théy kha nang tang cuong hiéu suét lugng tir, cai thién do on dinh hoa
hoc, va ¢6 nhiéu kha nang tng dung hon so véi cac NC 13i 7, 8].

Gan day, nhiéu nghién ctu da tap trung vao viéc ché tao cac NC ban dan 16i/vo loai II nhu
CdTe/CdSe, CdTe/CdS, ZnTe/ZnSe, CdS/ZnSe [7-10]. Cac NC ban dan 15i/vé loai IT duoc ché
tao tir hai vat liéu ma ving dan va ving hoa tri ciia chiing sép xép léch nhau, kiéu bac thang [8,
10]. Do ¢6 vung nang luong léch nhau nén d¢ rong ving cdm hiéu dung cua cac NC loai II nho
hon d6 rdng ving cam cua vat li¢u 161 hodc vo cau thanh nén ching. Vi du nhu, cac NC 16i/vé loai
I CdS/ZnSe hodc ZnSe/CdS co thé phat ra birc xa hdng ngoai trong khi cac NC CdS va ZnSe chi
phat ra burc xa c6 budc song trong ving tim-xanh. Hon nira, do cau tric ving nang luong 1éch
nhau kiéu bac thang nhau nén dién tir va 15 trong trong cac NC 161/v6 loai II bi tach khong gian
nam & 16i va vo. Su tach khong gian cua dién tir va 1 trong gitra 16i va vo s& mo rong kha ning
hép thu cta vat liéu va thuan loi cho cac ng dung chiing trong linh vuc quang dién va laser [8, 9].
Mic du c6 nhiéu tiém niang ing dung nhung tinh cht quang cta cac NC 16i/vo loai II vin chwa
duoc hiéu o do kho khan trong viéc tao ra cac NC 16i/vé loai II ¢ chét lwgng cao [9].

Trong bai bao nay, chung ti ché tao va nghién ctru ciu triic, cc tinh chit quang ctia cac NC
16i/v6 loai II ZnTe/ZnSe va 16i/vo/vo ZnTe/ZnSe/ZnS. Muc dich boc 16p vé ZnS bén ngoai dé
giam gitt ca electron va 15 tréng trong ciu tric ZnTe/ZnSe nhim ting cuong hiéu suit lwong tir
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va do bén quang cua cac NC ZnTe/ZnSe. Viéc thay d6i cong suit kich thich 1én cac NC
ZnTe/ZnSe va ZnTe/ZnSe/ZnS nham nghién ctru ban chat phat xa gian tiép cuia cac NC loai II.

2. THUC NGHIEM

Ché tao cac nano tinh thé ZnTe

Khuay trén hdn hop gom 162 mg ZnO, 3 ml axit oleic (OA) va 60 ml 1-octadecene (ODE)
trong thoi gian 2 gio tai nhiét d6 180 °C thu dwoc dung dich trong sudt chira cac ion Zn®*. Khudy
tron hon hop gom 256 mg Te, 2 ml tri-n- octylphosphine (TOP) va 15 ml ODE & nhiét do 100 °C
trong 30 phut thu dugc dung dich trong sudt chtra cac ion Te”. Bom nhanh dung dich chua céc
ion Te? vao dung dich chira cac ion Zn®* tai nhiét do 300 °C, sau 10 phut phan tng thu duoc dung
dich mau den chira cac NC ZnTe. Cac phan tmg xay ra trong diéu kién khudy tron va suc khi Ar.
Ché tao cac nano tinh thé 16i/vé ZnTe/ZnSe va 16i/vé/vé ZnTe/ZnSe/ZnS

Dung dich chtra cac ion Se* va §* duoc ché tao tuong ty nhu cac ion Te”. Trén hai dung
dich chira cac ion Zn** va Se? tai nhiét 46 phong rdi bom cham nhé giot vao hdn hop phan tng
chira cac NC ZnTe tai nhiét d6 270 °C. Sau khi qué trinh bom cham két thuc, phan tng duoc giit
trong thoi gian 10 phut, thu dugc dung dich chira cac NC 15i/vé ZnTe/ZnSe. Tiép theo bom
cham nhé giot hdn hop chira cac ion Zn** va S* vao dung dich chira cic NC ZnTe/ZnSe tai nhiét
d6 250 °C. Sau khi qua trinh bom cham két thic, phan tmg dugc giit trong thoi gian 10 phut, thu
dugc dung dich chira cac NC 161/vo/vo ZnTe/ZnSe/ZnS.

Cic phép do nghién ctru dic trung ciia miu

Céu trac tinh thé, phd dao dong, phd hap thu va huynh quang ciia cic mau dugc khao sat
thong qua cac thiét bi nhidu xa tia X (SIEMENS D-5005), tan xa Raman (LABRAM-HR800),
hép thu UV-Vis (Jasco V770) va quang phd huynh quang (MicroSpec-2300i).

3. KET QUA VA THAO LUAN

Hinh 1 biéu dién gian d6 XRD cua ciac NC 18i ZnTe, 161/vo ZnTe/ZnSe va 181/vo/vo
ZnTe/ZnSe/ZnS. Két qua thu dugc tir gian d6 XRD cho thay cac miu déu cé ciu tric 1ap ‘phuong
gia kém voi cac mat phang mang (111), (220) va (311), khong co dau hiéu nao cho thay co su
thay doi pha tinh thé khi céc 16p vo ZnSe va ZnS duoc phat trién trén cac 16i. Cau trac lap
phuong gia k&m khong thay do6i trong sudt qua trinh phét trién ciia vo ZnSe va ZnS c6 thé 1a do
hé thong cac chat hoat dong bé mat dugc sir dung trong phan tng. Véi cac NC ban dan nhu nhu
CdTe, CdSe, CdS, ZnTe, ZnSe, va ZnS dugc téng hop trong hé phan tng OA, TOP va ODE,
chung thuong c6 cau trac 1ap phuong gia k&m do cac ligand OA va TOP ¢6 tac dung 6n dinh &
pha cau trac nay [7, 8].
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Hinh 1. Gidn do XRD ciia céc NC: (a) ZnTe, Hinh 2. Phé Raman ciia cic NC: (8) ZnTe,
(b) ZnTe/ZnSe, va (c) ZnTe/ZnSe/ZnS. (b) ZnTe/ZnSe, va (c) ZnTe/ZnSe/ZnS.

Tap chi Nghién ciru KH&CN quan sw, 92 (2023), 114-120 115



Vit Iy

C6 thé nhan théy, cac dinh nhiu xa ctia cac mau déu bi mé rong, két qua nay la do kich thuéc
nano mét cta cac mau. Kich thudc tinh thé cua cac NC ZnTe c6 thé duoc xac dinh theo cong
thire cua Scherrer, D =K2/(fcos) [11], trong d6 K 1a hang sd, gia tri cua nd thudng dugc lay la
0,9, A 1a bude song (1,5406 A° ddi véi bl xa Cu-Ko), £ 1a d6 rong tai nra cuc dai cua cac dinh
XRD, va 0 1a vi tri cuc dai nhiéu xa. Ttr viéc xac dinh do rong S cuia dinh nhiéu xa (111), sir dung
phuong trinh Scherrer, duong kinh trung binh cua cac NC ZnTe duoc ude tinh khodng 6,4 nm.
Khi 16p vé ZnSe phat trién trén 16i ZnTe, cac dinh XRD ciia cac NC 16i/vo ZnTe/ZnSe dich
chuyén vé phia cac goc @ 16n hon so véi cac dinh XRD ctia 16 ZnTe do hiang s6 mang ciia ZnSe
(0,567 A) [12] nhé hon hing s6 mang ctia ZnTe (0,61 A) [13]. Khi 16p vo ZnS phét trién trén céu
trac ZnTe/ZnSe, cac dinh XRD cua cac NC 161/vé/vd ZnTe/ZnSe/ZnS dich chuyén manh hon vé
phia cac goc 0 16n hon so véi cac dinh XRD ctia cac NC 16i/vo ZnTe/ZnSe vi hiang sé mang ZnS
(0,541 A) [14] nho hon nhiéu so v6i hiang sé mang cua ZnSe.

Mot phép do rat hiéu qua trong viéc chirng minh sy hinh thanh ciia cac 16p vo trong ciu tric
NC 16i/v6 1a phd tan xa Raman (RS). Hinh 2 biéu dién phd RS ciia cac NC 156i ZnTe, 16i/vo
ZnTe/ZnSe va 16i/vo/vd ZnTe/ZnSe/ZnS. V&i 16i ZnTe quan sat thiy cac dinh dao dong tai cac
vi tri ~209, 416 va ~ 621 cm™. Céac dinh nay dugc quy cho cac dinh dao dong cua cac phonon
quang hoc doc (1LOzyte, 2LOzq1e, V@ 3LOzp1e) cua cac NC ZnTe [15]. Cac dinh tuong tu cling da
dugc quan sat va bao cao trude do vé cdu trac ZnTe [16]. Dinh 1LO ciia cac NC ZnTe dich dé so
v6i dinh 1LO cuia ban dan khéi ZnTe (6 khoang 215 cm™) dwoc gan cho cac hiéu ing giam gitr
phonon do kich thudc nhé ciia ciac NC ZnTe. Dbi vai cac NC 16i/vo ZnTe/ZnSe, ngodi cac dinh
dao dong ciia ZnTe con quan sat thdy 2 dinh dao dong tai ~ 251 cm™ va ~ 503 cm™. Hai dinh
dao dong nay 1a cac dinh dao dong cua cac phonon quang doc cia ZnSe, dugc ki hi€u la 1LOzpse
va 2LOzse [17]. Bén canh do, c6 thé nhan thiy dinh 1LOzn7e trong cdu trac 18i/vé ZnTe/ZnSe
dich khoang 2 cmtvé phia $6 song nhoé hon so véi dinh 1LOzy1, cuia 161 ZnTe, diéu nay ching to
ton tai 1 ung sudt nén ciia vo ZnSe 1én 161 ZnTe. Su xuét hién cua dinh phonon & ~ 251 cm™ va
ton tai ing sudt nén cua vo 1én 161 chimg to ring 16p vo ZnSe da dugc hinh thanh trén 16i ZnTe.
Phé RS cia cac NC ZnTe/ZnSe/ZnS cho théy, bén canh cac dinh phonon ctia ZnTe va ZnSe con
¢6 mot dinh dao dong ¢ ~352 cm™, dinh nay dwoc gan cho dao dong phonon 1LOzs clia 16p vo
ZnS [18]. Hoan toan tuong tu, khi 16p vo ZnS phat trién, dinh dao dong phonon 1LOz,s clia cac
NC 16i/vo/vé ZnTe/ZnSe/ZnS bi dich chuyén khoang 3 cm™ vé phia cac s6 song nhé hon so voi
dinh 1LOzys, clia cac 16i/véo NC ZnTe/ZnSe, chimg to 16p vo ZnS ciing tao ra Gmg suat nén 1én 16i
ZnTe/ZnSe. Cac két qua quan sat nay xac nhan sy hinh thanh cau tric 16i/vo/vo ZnTe/ZnSe/ZnS.
Boi vi néu 16p vo ZnSe hodc ZnS khong phat trién trén 161 ZnTe hodc ZnTe/ZnSe ma tao ra cic
NC ZnSe hodc ZnS riéng ré thi cac dinh phonon 1LOgzure hodc 1LOzyse s€ khong bi dich chuyén
do khong chiu g suat nén.

Hinh 3 biéu dién phd hdp thu (Abs) va huynh quang (PL) cua cac NC 181 ZnTe, 16i/vo
ZnTe/ZnSe va 18i/vo/vo ZnTe/ZnSe/ZnS. Pbi véi phd Abs cia cac NC 16i ZnTe, c¢6 thé nhan thiy
cac dinh hap thu dac trung cua céc trang thai exciton. Bén trang thai exciton rd nhét 1a 1S3, -1S,,
2S312-1Se, 1Sy, 1S, Va 1P3;, -1P,. Dinh hip thu déu tién & budc song khoang 498 nm rit hep chimg
t6 cac NC ZnTe ché tao duoc co kich thude dong déu. Bdi véi cac NC ZnTe/ZnSe, chan phd hip
thy dugc ning 1én & bude song khoang 554 nm (miii tén mau do), day 1a kiéu hip thu ning lugng
gian tiép va la diu hiéu dé nhan biét NC loai II [7, 8]. Nguyén nhan chan phé hap thu dwoc nang
1én trong cac NC loai II 12 do su sdp xép 1éch nhau (kiéu béc thang) gitta ving nang luong cia hai
chat ban dan ZnTe va ZnSe. Két qua tao ra nhiéu trang thai cho dién tir trong 15i ZnTe va 15 trong
trong vo ZnSe. Do d0, cic exciton gian tiép dugc tao ra trong cau tric ZnTe/ZnSe sé& co nhiéu gia
tri nang luong khac nhau trong khong gian k 1am nang chan ctia phd hap thy [8].

Phé PL ciia cac NC ZnTe c6 mot dinh phét xa & ~ 526 nm véi FWHM khoang 30 nm, twong
(g voi su tai hop ctia dién tir trong ving dan va céac 15 tréng trong ving hoa tri. Hiéu suét luong
tor (QY) ctia cac NC 161 ZnTe duoc xac dinh 1a 39,8%.
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Hinh 3. Phé6 hupnh quang (nét dirt) va hdp thu (nét lién) ciia cdc NC:
() ZnTe, (b) ZnTe/ZnSe, va (c) ZnTe/ZnSe/ZnS.

V6i cac NC ZnTe/ZnSe, dinh phét xa do tai hop exciton dugc quan sat thay tai budc song 638
nm, dinh phat xa nay dich do6 1én dén 112 nm so véi 16i ZnTe. Pinh phat xa dich dé6 manh so véi
16i do tai hop gian tiép giita dién tir ¢ 16i v6i 16 tréng & vo va la dic diém chung cua cac NC
16i/v6 loai IT nhu CdTe/CdSe [8] hodc CdS/ZnSe [7]. Pinh phét xa tai 638 nm khong thé 1a phat
xa ctia 16p vo ZnSe do ban dan khbi ZnSe c6 d6 rong ving cim 1a 2,75 eV, nén cac NC ZnSe s&
phat xa & budc song nhé hon 500 nm [19, 20]. Vi vay, két qua quan sat trén hinh 3 ching to cac
NC 161/v6 ZnTe/ZnSe da dugc ché tao thanh cong. QY cua cac NC ZnTe/ZnSe duge xac dinh 1a
18,4%. Sy phat trién ctia 16p vé ZnSe lam giam dang ké QY ctia cic NC ZnTe/ZnSe, diéu nay la
do giam che phu ham song giira dién tir va 15 trong trong cac NC loai II. QY thap 12 mot han ché
co ban ctia NC loai II bdi sy tai hop birc xa chdm hon cuia céac exciton gian tlep s& tao diéu kién
thuan loi cho su théng tri cia cac kénh tai hop khong buc xa [21, 22].

Dé ting cudng QY cua cac NC loai II, mot giai phap duogc st dung 1a boc chung béi cac chét
ban dan c6 d rong ving cim 16n dé giam thiéu dang ké cac trang thai bé mat, giam cac kénh ti
hop khong buc xa. Khi 16p vo ZnS phat trién trén ciac NC ZnTe/ZnSe, dinh PL cia cac NC
161/vo/vd ZnTe/ZnSe/ZnS dich dé 8 nm so voi dinh PL cua cac NC 16i/vo ZnTe/ZnSe do hiéu
g chui ngim luong tir. Do ban dan khéi ZnS c¢6 d6 rong ving cam 3,6 eV nén cac NC ZnS
thuong chi phat xa véi budc song nhé hon 400 nm [20], vi vay, dinh phat xa tai 646 nm chi co6
thé 1a phat xa cua cac NC 15i/vo/vo ZnTe/ZnSe/ZnS. QY cua cac NC 16i/vo/vo ZnTe/ZnSe/ZnS
dugc xac dinh 1a 34,3% ting cuong dang ké so voi QY cua cac NC ZnTe/ZnSe. Ngoai tac dung
tang cuong QY, mot s nghién ciru khéac ciing da cho thdy 16p vo ZnS con c6 tac dung cai thién
d6 bén quang va giam su oxy hoa cho cac NC 13i [23, 24].
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Hinh 4. Phé huynh quang cua cdc NC ZnTe, ZnTel/ZnSe, va ZnTe/ZnSe/ZnS
khi thay doi cong suat chiéu sang tur 1-100 mW.
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bé nghién ctru sau hon ban chét phat xa ctia cac NC ché tao dugc, phé PL ctia cac mau duoc
do dudi anh sang kich thich c6 budc séng 325 nm va cong suét thay doi tir 1-100 mW, két qua
dugc quan sat trén hinh 4. Cudng d6 phét xa phu thudc vao cong suat chiéu sang theo biéu thirc I
=nP”, trong d6, n 13 hang s6 phu thudc vao ban chat phat xa ctia mau, 7 phu thudc vio cic co
ché birc xa khac nhau [25]. Vi cac NC ZnTe, cudng do phat xa ty 18 v6i cong suat kich thich
(v6i hé sb goc y = 0,99 ~1, hinh 5a) chimg té phét xa ciia cac NC ZnTe do tai hop exciton. Ddi
v6i cac NC ZnTe/ZnSe va ZnTe/ZnSe/ZnS, cudng do phat xa tich phan ting tuyén tinh v&i cong
suat kich thich véi hé s6 goc v = 0.84 va 0.73, chimg to tai hop phat xa khong chi 1a tai hop
exciton ma c6 thé di co su dong gop cua tai hop biexciton do su tach hat tai trong cac NC loai I1.
Heé s6 y nho hon 1 phan anh ban chit cuta tai hop exciton 1a gian tiép nén mot phan ning luong
tai hop truyén cho dao déng mang tinh thé (phonon).
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Hinh 5. Su phu thuéc cua: (a) cwong do phat xq tich phan va (b) nang lwong phat xa
vdo cong sudt kich thich cia cdc mau.

Hinh 6. So @6 cau triic NC 16i/v6/vé ZnTe/ZnSe/ZnS va cdu tric ving ndang heong
cua cac NC ZnTe/ZnSe khi xdy ra hiéu iing BB.

Két qua quan st trén hinh 5 cho thay, khi ting cong suét kich thich phd PL cta ciac NC ZnTe
gan nhu khong thay ddi trong khi d6 phd PL cua cac NC ZnTe/ZnSe va ZnTe/ZnSe/ZnS bi md
rong va dich vé ning lugng 16n hon (dich xanh) khoang 11 meV, hinh 5b. Dinh PL ciia cac NC
loai IT bi dich vé phia nang luong cao khi tang cong suat chiéu sang dugc giai thich boi hiéu ting
uon cong vung cam (BB) [26]. Hiéu ung BB sinh ra la do vung nang luong cua cac NC loai I bi
ubn cong khi tang cong suat chiéu sang. Khi cong suét chiéu sang cao, dién tir va 15 trong s& tap
trung nhicu tai 16p tiép gidp gitra 18i va v6 tao ra dién trudng noi tai. Dudi tac dung cua dién truong
nay ving dan va ving héa tri clia 18i, vo bi bé cong lam ting do rong vung cam két qua lam pho
huynh quang dich xanh, quan sat trén hinh 6. C4c nghién ctru 1y thuyét d chimg minh ring, néu sy
dich xanh cua dinh PL trong cac NC loai II gdy béi hi¢u ung BB thi nang luong ctia dinh phat xa

s& ty 16 v6i can bac 3 cua cong sudt kich thich (E ~ PY®) [27]. Hinh 5b cho thiy, két qua do
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dugc tir thuc nghiém phu hop véi cac tinh toan ly thuyét. Hiéu ung BB cua cic NC
ZnTe/ZnSe/ZnS manh hon (dich xanh 1én téi 15 meV) so véi cac NC ZnTe/ZnSe vi lop vo ZnS
c6 kha ndng thu dong hoa tdt cac khuyét tat trén bé mit cia cac NC ZnTe/ZnSe, phu hop véi
viéc tang cuong QY cua cac NC ZnTe/ZnSe/ZnS.

4. KET LUAN

Céc NC 16i ZnTe, 18i/vé ZnTe/ZnSe va 16i/vo/vo ZnTe/ZnSe/ZnS duogc tong hop thanh cong
trong dung moi ODE, sir dung phuong phap hoa wét. Sy hinh thanh cau triic 18i/vo va 16i/vo/vo
da duoc chimg minh théng qua gian do XRD va phé tan xa RS. Két qua phan tich tir gian d6
XRD cho thdy, tit ca cac mau déu co céu trac lap phuwong va kich thude cua cic NC ZnTe
khoang 6,4 nm. Tai hop exciton gian tiép giita 16i va vo di duoc quan sat thong qua phd Abs va
PL. Lop vo ZnS da ting cuong dang ké hiéu suét lugng tir ciia cac NC ZnTe/ZnSe (tir 18,4 1én
34,3%). Khi cong suat kich thich ting tir 1-100 mW, phd PL ciia cac NC ZnTe/ZnSe va
ZnTe/ZnSe/ZnS bi mé rong va dich vé phia ndng lugng cao lan lugt 1a 11 va 15 meV. Hién
tugng ndy dugc giai thich bai hiéu ung BB. Ban chit tai hop exciton gian tiép cua cac NC
ZnTe/ZnSe va ZnTe/ZnSe/ZnS ciing duge thé hién thong qua su phu thudc ctia cuong do phat xa
tich phan vao cong suét kich thich véi hé s6 y = 0,84 va 0,73.

Léi cam on: Nghién ciru ndy dirge tdi tro boi Bé Gido duc va Pao tao trong dé tai ma sé6 B2022-TNA-36.
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ABSTRACT

Synthesis and study of optical properties of ZnTe/ZnSe core/shell
and ZnTe/ZnSe/ZnS core/shell/shell semiconductor nanocrystals

ZnTe/ZnSe core/shell and ZnTe/ZnSe/ZnS core/shell/shell semiconductor nanocrystals
(NCs) have been successfully fabricated by wet chemicals in an ODE solvent. The crystal
structure, phonon characteristics and optical properties of the NCs were investigated
using X-ray diffraction (XRD), Raman scattering (RS), photoluminescence (PL)
spectroscopy, PL decay time, and absorption spectrum (Abs). The growth of ZnSe shell on
ZnTe core and ZnS shell on ZnTe/ZnSe core/shell is demonstrated through XRD and RS.
Observation results from XRD diagram show that all fabricated NCs are crystallized in
cubic structure. The ZnS shell significantly enhanced the quantum vyield (QY) of the
ZnTe/ZnSe NCs. The effect of excitation power on the emission properties of ZnTe,
ZnTe/ZnSe and ZnTe/ZnSe/ZnS NCs has been studied and explained in detail.

Keywords: Nanocrystals; ZnTe/ZnSe; Optical properties; Excitation power.
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