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First Astronomical K-Band Imaging with a Domestically Developed
HgCdTe Infrared Focal Plane Camera
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Abstract: The K-band (2. 0-2.4 um) is one of the most important wavebands for ground-based infrared ob-
servations, effectively penetrating interstellar dust and observing cool astrophysical objects and high-redshift

galaxies. To address the long-standing gap and strong demand for near-infrared astronomical observations in
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China, this paper reports the astronomical observation results of a domestically developed mercury cadmium
telluride (HgCdTe) infrared focal plane camera on the Sun Yat-sen University 80 cm infrared telescope. Loca-
ted at the Lenghu Astronomical Observatory in Qinghai Province, the telescope is equipped with an HgCdTe
infrared focal plane camera developed by the University of Science and Technology of China. Its chip is com-
posed of three 640X512 HgCdTe infrared focal plane array detectors with a pixel pitch of 15 um, developed by
the Shanghai Institute of Technical Physics, Chinese Academy of Sciences. Test results show that the 55 lim-
iting magnitude is 15. 3 mag (Vega system) in a single 20-second exposure, reaching the international level of
the Two Micron All-Sky Survey (2MASS), with a photometric accuracy of up to 12 mmag for bright sources.
After stacking for 30 minutes and 2 hours, the limiting magnitudes reach 17. 5 mag and 18. 2 mag, respective-
ly. These results demonstrate that the system can conduct K-band time-domain astronomical observations at
different detection depths and temporal resolutions. This achievement marks China$ first successful astronomi-
cal K-band scientific imaging observation using a domestically developed HgCdTe infrared focal plane camera,

providing a solid and reliable independent observation platform for infrared astronomy research in China.

Key words: infrared astronomy; HgCdTe infrared focal plane camera; time-domain astronomy; photometry
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Fig. 1 Theoretical atmospheric transmittance and MKO K-band filter response curves in Lenghu during

winter (atmospheric transmittance was calculated using PWV=1. 6 mm and airmass=1.0, and the filter

response curves did not consider the influence of transmittance)

MG AU, i, UKIRT 7€ 1998 4F H
B4 1) B B R A ML UFTT 4 1 /N 51 1
B4k (InSHYAHHL IRCAM, #i37 . 4Ry
R R E R . 2MASS 1 H W 7
Jo H. Ks (~2.16 ym) 3 B 58 i 7 4 KK
Ko EAHAE S5, w552 8 B m 58 (Hub-
ble Space Telescope, HST) ., JWST, BxJLH
15 (Euclid) 75 [H) 28 3 5% 55 08 Bl 45 T Wb 4R R 41
A S T FR 0 2 LA S BRAT 2T A0 3% B A
E R B, NN T2 1952 € B Teledyne
Imaging Sensors 2 & #ff & # Hwaii-2RG
(H2RG) Z AR 2%, HFEZ AL 2048 X
2048, KEHL W /NT 0.05 e /s/pixel, 3£ M
M /NTF 20e P, JWST Ml Euclid fERE 45 T
H2RG #EM A, Kok 1) Roman 75 [i] B
B ELT 30488 W T2l iid 4 HARG #9025
B FUAR AT 35 2] 4096 X 4096,

R A VR Pk S il = 7 S Npi
KT H A5, E NI ALK RN %
(RIS NN S =R RSB URACA Y i k12 SN

INFRARED (MONTHLY)/VOL.46, No.1, JAN 2026

Xof o R CHE T, 1986 4R, rp R B E A
R ICE e W i A ¥ 4 960 m A I T L 2%
BT 1,26 m ZLAMEEE . B ALHRDEEE TT
HEAT LA BEOLI > L i ok P Sy fik = 2T 40 1
WA R N 5 T 25 Ay 6 2 L el 75 [ 41 Ah R
SCUIA WAL T 25 B . AT E A A A EAL Ak
HIML 3 B B0 (InGaAs) HIHLT . AR 1k
WA 1.7 um £ A, TEHLE HAK
D BV Y 55 5K o T ] s ) sk R 0 % (Chi-
na Space Station Telescope, CSST) 5 E K K
BTG A RHESD T N I 2L A R0 25 00 R T
CSST HHHRIFL 45 8 UL B KA 2 wm (1Y i 47
FRELAMR I £ LAIT & T H i B Ol #1 Jg 4%
JERE I Ay A5 RN B T R A
B g K SCHE R A 1.56 m B 1,
2024 4%, R R BE bR Yy BT ST BT E
il BT — R T R SO I A Ak B
2.5 pm R 5 oK £0 A0 f5 S TR 4% . LA 2
R K BB 55K o R R KA A
AR T aH e 8 R R M i 52 I N i 5 K B

http: //journal.sitp.ac.cn/hw



AT, B

. Ab 33

B 2 il 80 em 4T AN TS

Fig. 2 Sun Yat-sen University 80 cm infrared telescope

PHEADLIAES o AR BLAE S 1l K24 80 cm
AN B AT T SEBR IR SO, SEEL T
PR SC KB R SO “ A0 2 17 [ 5Em% .

AR SCHRGE T LR 80 em 2140 B L BE
USRI 77 B 45 T 4140 KOO BE R 2 9 AR 0
DR g 5 . B S 4 R S A LI AR
WIS H SR5 MR SR AL B R . I s A1
RHERE SV R s B Ja iEAT B A R i
BE AR RL AN T . LA SOZ 0 5 K 21 4 S
T AR AL 425 T B R 101 A2 B2 e 5 ek 1% T B P e
1 ¥ &
1.1 Filj k% 80 cm I 4P EIEEE

HrIL K2 80 em £1 40 B B 2 3% B T — 1R
CLANETEEE, 7 T 7 I A W R SO 3 M (I
K 2), HET7ERHER 4100 m fZEH S 1L E X
LA 75 1 O8I0 A 35 R A R 7

BIEHE A2 80 em, fELLEL £/8 LAKEAR
KA S IR BT PR S A 2 . BB R R
SR FEM MRS, Bl 2 AN R AL, SR
LRE— E AR T I BB — B R R KK
BOHAL; JE s = ADGEAE ] M KBz
0. I MKO 24589 T Fl K 3856 A,
TS FR GR R F rp g B L X M TRT 5 ik AT
T, BRART KA SR sgm .,
1.2 FERRLIMEFEAEM

H LR 27 AR 2 A B i ) e i oK 21 41
P ARNLR T B b E R AR BE R 3
W55 BTt 2 4 i R 1 R S0 Kk B UL 749 i 4

http://journal.sitp.ac.cn/hw

KAWL M AR A% . S RSE2 9. 60
mmX 7. 68 mm, &K 640 X512, &
TGRSR 156 ym, S50 2 A5 R B, HmE
iR 4.7 e /s/pixel, ZH B K 65¢ ., K
BBt i 7 AR L ) 8500, W BF HL ol 97,3
ke . HEILE/NT 0.6%.

AHBLAG 3 Bt i PREAE—& . DARLL AR 3%
AL HES g 32X, R X B B% 3 mm, H
ST DR ZE A HIAE 15 pm AN, S RS HAt
R C=e &3 TA N, R b R4
80 cm LA HENS . MG R 3 X5 X
A Ay BEEE R 0.484" /pixel, AHAIL Y 1Y i BR
AP A 2 150 K LIl 3 SR g, 7
T 4 50 DU o v 3 75 K. LR AT fE S o s
HLE

2024 A, E RS SR R A AT AR TR
Gt b AT 7B, JFERm B E kAT TR
MH 5 2025 AFKE O R S R B2 g, IF
UCHEAT T T 5 oK 21 A0 A 1 TERE BT 19 S22 0 =
(FEZFIER D,

2 HiEsHE
2.1 HIEWIE

AHHLA ARG R £ 2 R R] gy
EIFNER A R Gk 2E, WA 3 fion. I,
T BN IR BB T R R ZE W MOE A EE, DAY
BRGSO &G E R 1 ms,
(B & I HIAE 0w & Bias.,

INFRARED (MONTHLY)/VOL.47, No.1, JAN 2026



34 . Ab

2026 4£ 1 H

K1 A gR RSN BT m AR ARG B AR (R U ) Y 3T AT 69 SR R R

Table 1 Main parameters of the HgCdTe infrared focal plane camera (dark current is the pure

dark current value before chip packaging)
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Fig. 9 Variable star measurement results (compared with ZTF optical band, RA=77. 7209903, DEC=7. 2898189,

period is 0. 0689195 days)
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Fig. 10 Images of the supernova AT 2025aant;: (a) 65 20-second stacked images from an 80 cm telescope;

(b)

(b) Historical images from UKIRT (the supernovas location is within the green circle)
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