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Optical properties of HgTe
and HgTe/CdTe core-shell structured nanocrystals

Byoungjun Park, Hyunsuk Kim, Kyoungah Cho, Jinhyong Kim, Joonwoo Lee, Sangsig Kim

Department of Electrical Engineering, Korea University

Abstract

HgTe and HgTe/CdTe core-shell structured nanocrystals(NCs) were synthesized in aqueous solution by
colloidal method. HgTe and HgTe/CdTe NCs structure showed very similar XRD patterns because of the
same lattice constant and crystal structure of both samples. The absorption and photoluminescence(PL)

spectrum of the synthesized HgTe NCs revealed the strong exitonic peak in the IR region. The PL
spectrum of HgTe/CdTe NCs have the intense peak in about 700nm shorter than that of HgTe by
400nm. The photocurrent measurement of colloidal NCs are performed using He-Ne laser for light

source. The photocurrent of HgTe NCs shows the instant increased current response to light, but

HgTe/CdTe NCs revealed a decreased current when lighted to the sample. In the vacuum condition, it

shows reverse result that current increased under the illumination of light and it is thought that the

molecules like the hydro-oxygen gas in the air give an important effect on the current mechanism.
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9A}e} HgTe/CdTe Y= AE X-ray diffraction
(XRD)E Z3 &3+t %3, Photoluminescence
(PL)9} absorption 2¥ME# S F3d 2494 949
Mel BEHH EAHL vasgrh. oAYes
He-Ne dolAdl dig FAHF &£3E& 3l F42
29 8o HFTF Yxgae] T2 dFE AT
g Ay3tdrh
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HgTes} HgTe/CdTe core-shell T2 i
AAE FAE7] s FRol= HHE ol &
t} $M HgTe Ux=daAE §4% F, CdTe shell
& ¥AEE WHe E8 core-shell 7E2E A
stk Adel AHgE A2, HgTe WU=9dAd
Azt H§E EAE Hg(ClOs); - 3H:0(Aldrich, 9
89%)9} Al Tes(Cerac, 99.5%)8 Al&dtA o, ¥4
H HgTe %A4H9 ¢AAEHN 1-Thioglycerol(Al
drich, 95%), W2t 2&5+E AMEEAT

Z44 125mLel Hg(ClOy, = 30O 0.94g(2.35mmol)
7} 1-thioglycerol 0.5mL(5.77mmol)& H7t& & A
IM NaOHE #7bste] &9 pH(=116)8 A3}
Al o] £A4g 3-neck FetsFol ¥ HAi Tt
2 E37leA 308 B¢ vEY & F, AbTe;
0.028g™ 0.5M H;SO; 10mLE HeAlA LA
HiTe 7}28 Az 7tast @4 &4 FHARA
o oju, EgtAa YA AFE FolFHEA 43
& APFPoh P F, AL AHoz A §4¢
Rotary evaporator® ©o|-&3&o] & 40mL HE=2 F
2AZ. o8 e wieos Azd HgTe Y=at
2 1-Thioglycerol(Aldrich, 95%)3% Cd(ClOy:
3HO0E A71e ¥, 1M NaOHE #7iste] pH 1158%
zA3%ch 1 % 99 AEEet 2ol 3-neck ESRx
o Wx A kA B9l 08 vEY @ F
H;Te 728 A2 7hx9k g7 §4o F34A7]
o, Setaa WA AEFE FolFdA 4¥e 3
#gich WS ¥ Rotary evaporator® ©]83he] <F
30mL AEZ ¥EFA|A HgTe/CdTe core-shell T
Z9 Ux{aAs FAstAch 9 o= ¥4
® HgTest HgTe/CdTe £4& WAL A o
203 2L F oA EA MHsE FH9 F7E
2 AAsLL 1 oAl Feol ATAANA Imm
A0 2 oAt HEP ITO7| Hel Fol=d ¥
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AzAA 5L A #4848 EF9 XRD
48 989 RIGAKU D/MAX-TA Xd3AHE
A71(Cu Ko, 37 : 15418A)8& AHSstda, 2%
B4 EBEAS ¢std He-Ne #iolA(d7isa:
633nm, 10mW)& ©}8-3t4 PL(photoluminescence)
& 233w, Keithely 237€ ol 83t BAF
g 43
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Fig. 1 The XRD patterns of HgTe and
HgTe/CdTe nanocrystals
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Fig. 2 (a) Absorption spectra (b) Photoluminescence
of HgTe and HgTe/CdTe nanocrystals
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absorption®# PL A%HEdEL vguz Ut
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HgTe W=7t HgTe/CdTe Yx={)AHe 73
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Zt= A& 8AY 4 vt HgTed absorption
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absorption®] B.th 400nm @ X blue-shift 3} oF
700nm 2244 FF7t ARHI, JAE HAE
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PL 2¥Ezdg FiMz AT F UA=d
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700nm F-2olA =7t e absorption®] 2
A Yeld AXH 400nm AE blue-shift 3%
o gutE oz yieflztel absorptiondt PLe 9
azt @RFFor ojFdte AE U9 AVt
oA vehhs @4ely 2 Aol Axd
AE date] 27|17 obd HgTest CdTed 4=
$2 729 402 AF AduUAAY IR Y
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HgTe®} CdTes} alloyE o5& W BodxE
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H5oFu 9t} FYS 2L He-Ne laser(633nm)&
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KT 2% 3(a)E HeTed FRAFE VEIIR %
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d FAF EBEAE 24FRA{Y 28 3dAMEe
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Fig. 3 Photocurrent for the HeNe laser
(a) HgTe (b) HgTe/CdTe
(inset shows photocurrent in the vacuum)

4.8 &

g Aox Zzol= Wy o3 HgTest
HgTe/CdTe core-shell &9 Y=94AE #4438t
god, F48 dxdAe XRD &A AA Hisd
HE-e JewEd, ol CdTest HgTed AA 4
&9l AR 327 27 fgEolsyt AztHAd F
A g@o] s PL absorption 2HEHE T3] 3
oA gdeMe FIH EAE uwaddAT
HgTe/CdTee] 7% HgTektt PL7 absorption
B% 400nm AE oo wgEoez At o] FEt
E AL A £ dAT. ol YW oR Y
PAe] A HAagXE gAY Av|d wE I

_59_

o] %o| olug}t HgTest CdTeol ¥4 $£& F2¢
Phoz 4F Uz He F7tE depvdes ¢
3 719 ARez2 HAAY, vixgez
He-Ne laserdl i@ ¥ A&9 F4H 54L& =
Abstth HgTe/CdTed A% ¥E ZASHAS
7] FAE AF7E gaRoY, AT G
ME AF7 Fotste 2SS 24c dd d@
e &5 X HgTeRth W9 =¥ A& A ¢
At oleld Az B o, HgTe/CdTeolA 9
HFY 5Fo0 t7] Fol ExdE H0H O 5
o] Batst AHZ BAS UE AR FFHHE

2 B

At 2

2 ATE AY/EY Aoz FYste 204
7l Z2EoldTATAYCelAteaAE 2 A
A&l o8l FAH ARG,

2o 28

[1] A. Rogach, S. V. Kershaw, M. G. Burt, M.
T. Harrison, A. Kornowski, A. Eychmuller,
H. Weller, “Colloidally prepared HgTe
nanocrystals with strong room-temperature
infrared luminescence”, Adv. Mater., Vol. 11,
p. 552, 1999.

(2] $99, 7, 234, 342, “FRol= &
Ay ol HgTe ¥AAe) Az 54 &4
A7 AN EEFE 2002 FAFEHIA=E
3, p. 31, 2002.

[3] Hyunsuk Kim, Kyoungah Cho, Hyunwoo
Song, Byungdon Min, Jong-Soo Lee,
Gyu-Tae Kim, Sangsig Kim, Sung Hyun
Kim, Taeyong Noh, “Photocurrent mechanism
in a hybrid system of 1-thioglycerol-capped
HgTe nanoparticles”, Appl. Phys. Lett, Vol
83, p. 4619, 2003.

[4] M. C. Schlamp, Xiaogang Peng, and A. P.
Alivisatos, “Improved efficiencies in light
emitting diodes made with CdSe(CdS)
core/shell type nanocrystals and a

semiconducting polymer”, J. Appl. Phys., Vol

82, p. 5837, 1997.



