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The design and exploitation of darkroom in light detection device

WAN Yuping, LUO Xiaogin, JIANG Jinfeng, HE Fangyang , LIU Ping, ZHANG Ying
(Beijing Kwinbon Biotechnology Company, Beijing 102206, China)

Abstract: The study aimed at redesigning the light detection device to compensate for deficiency of
existing light detection system, such as the volume, light-protection effect and so on. It adopted
the reaction cup with light detection head to form a darkroom, reduced the input and output of the
darkroom, and improved the effect of light-protection. It used chopping method to deduct photon
background count so as to decrease the measuring error. The performance testing results showed
that the photon background count of light detection device was 200 or less photon/s. The average
of photometry upper limit was 1. 1>X 107 photon/s. Coefficient of variation (CV) was 3% or less.,
satisfying the technical requirements of the existing light detection system. It will be available for
the development of precision instruments which require light signal detection, such as chemical
luminescence immunity analyzer, and will be a great significance for the development of instrument
industry upon light detection technique.
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Fig.2 The light detection system
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Tab.1 The background measurement of darkroom

U 1 2 3 4 5 6 7 8 9 10 11 12
AR/ OF s D 168 152 156 105 134 86 124 128 136 122 195 135
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Tab.2 The measurement data of photometric limit

FLAL 1 2 3 4 5 6
KME/OEF s 11 506 858 12 031 049 12 960 317 12 590 059 12 265 370 11 034 702

(KA 7 8 9 10 11 12
B/ O6F - s 10 961 172 11 301 409 10 764 913 12 010 912 11 351 726 10 850 934
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Tab.3 The processing results of repeatability

U WEE/OET s W WEE/OET s B WEE/OET s B WEE/OET 5D

1 7170 1 7 381 1 7 395 1 7 299
2 7105 2 7 299 2 7575 2 7 307
3 7 332 3 7 301 3 7 318 3 7 009
4 7139 4 6 961 4 7 281 4 7125
5 7 459 5 7 098 5 7 049 5 7 064
6 7514 6 6 892 6 7115 6 7 432
7 7 386 7 6 982 7 7 002 7 7 305
8 7210 8 6 980 8 7 337 8 7107
9 7182 9 7042 9 7 446 9 7 309
10 7029 10 7062 10 7 366 10 7 216
AHXS 307 2 2.22% AHXS 07 2 2.37% AHXS 3405 2 2.49% AHXT )7 2 1.87%
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WHC WEME/CEF s D W WERE/OEF-s D B WERE/OCET s D KB WEE/OEF s
1 7 349 1 7353 1 7126 1 6 970
2 6 994 2 7276 2 7 354 2 7102
3 7112 3 7167 3 7 505 3 7179
4 7424 4 7373 4 7423 4 7194
7139 5 7323 5 7181 5 6 992
6 7058 6 7083 6 7 280 6 7278
7 6 866 7 7327 7 7 456 7 7 357
8 7216 8 7274 8 6 979 8 7461
9 7189 9 7254 9 7 370 9 7299
10 7197 10 7 280 10 7137 10 7127
HEXT Y75 2% 2.27% HEXTE 75 2% 1.21% AT 77 22 2.34% FAXT 77 7% 2.17%
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1 7 384 1 7 311 1 7 061 1 7 408
2 7 026 2 7 187 2 7 476 2 7 409
3 7 088 3 7 313 3 7 154 3 7 327
4 7 380 4 7 259 4 7172 4 7 242
5 7 382 5 7116 5 7277 5 7 221
6 7 159 6 7 244 6 7114 6 7 194
7 7 445 7 7 150 7 7 387 7 7 097
8 7 320 8 7 348 8 7293 8 7114
9 7 185 9 7 267 9 7124 9 7 157
10 7 262 10 7 403 10 7 349 10 7 374
AR5 2% 1.96% R 7 2% 1.23% A7 2% 1.88% A2 7 2% 1.63%
R 5 2 2. 08 Y%
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LEREE R IR 4. K o WS B R R G A b
SEMATE/ O+ s 136 4~ <300 4
4 LWL WO LB/ BT s 1) L 1X107 =8 105
X B A O 0 28 9 S 2 j;f;i:i/;g P e s
BURHEHIBLIO 2 S A BB o ~

IRARRE RV, AR 58 0 WOG IR A B 9047
ARt o SR BN AR YIRSk [ RS 2 Dk 5 2 E HE MRS B v O ROR A SRR 7 Y 95 R
FHBTBOEANERA TR T8 TR 5065 R B B3R 22, R 2t A7 00 7T . O IR & 220
BOETARIEUNTAE T 200 561/, DG B FRFBIEB L 1X107)8 1 /s, A2 57 REL(CVI/NFRET
300 JGET A% 245 800 I F) H BT BUA AYBOLKLIN 28 58 9 BOARFE b ZOR L 0 3 T RO B B9 AL 17
Wbk A L

S 3Lk :

(1] s s nOaE 5 R R MU kD] Kk KK, 2012.
[2] DHULLA V,GUDKOV G, STEPOUKHOVITCH A, et al. Single photon detection module for multi-channel detection of weak
fluorescence signals [ C ] // Proceedings of SPIE: Smart Medical and Biomedical Sensor Technology ( [[[ ). Bellingham WA, US.



148 - ko % 36 %

International Society for Optical Engineering,2005:600-719.

(3] XUTRMS. A4 i 26N 1 iy s == SR e i) R e et (DL 5 R« 8 PR, 2007,

(4] T8k, EHG AR % —Fhdl 4 20855 E |, 200720094507, 3[PJ. 2007-10-25.

(5] FEmBE, RPHE, AL MIEEWEE . P [, 200910066538, 1[P . 2009-07-15.

(6] XU 9. ZERAH . FRBET 45, —Fiieillng = . fp1E, 201320288740, OLP]. 2013-10-23.

(7] WOREL, H B, — st I s 22 - o [, 201320023428, 9[P . 2013-07-31.

(8] DI, EMEE, £ [, 45 BT HOC T A Sk ROG R T UWBTELT ] e T3 K, 2012,2(3):190-194.

L9 2= 2. XU, & RBUEAL O SRBE S I A B SENRESE BULT . b w0 B 42 A 4 T42.,2009(6) : 622-626.

(EEE 42 W)

[2] HUY H,WANG H,HU B. Thinnest two-dimensional nanomaterial-graphene for solar energy[J ]. Chem Sus Chem ,2010,3:782-796.

[3] LIXS,CAIW W,AN ] H,er al. Large-area synthesis of high-quality and uniform graphene films on copper foils[ ] . Science, 2009,
324(5932):1312-1314.

[4] REINA A,JIA X,HO J,et al. Large area few-layer graphene films on arbitrary substrates by chemical vapor deposition[J]. Nano
Letters,2009,9(1);30-35.

[5] KIMK K,REINA A,SHI Y M, et al. Enhancing the conductivity of transparent graphene films via doping[ ] ]. Nanotechnology,
2010,21(1):285205.

(6] ZRIAE.IR 4.9k #. DGR /E A BIRRIE DR ], /L5 53R, 2014,72(3): 301-318.

7] BRbiAg. mmgiastie Stk TREERIM BUN - BT Rs% i, 2009: 118-151.

[ 8] MICHALSKI K A,MOSIG ] R. Multilayered media Green’s functions in integral equation formulations[ ] ]. IEEE Transctions on
Antennas and Propagation .1997,45(3) :508-519.

[9] GOMEZ-DIAZ J S,PERRUISSEAU-CARRIER J. Microwave to THz properties of grapheme and potential antenna applications| ] ].
Antennas and Propagation,2012,3(3):239-242.

[10] HANSON G W. Dyadic Green’s functions for an anisotropic, non-local model of biased graphene[ J . IEEE Transactions on Antenna
and Ropagation ,2008,56(3) ;747-757.

[11] LOVAT G. Equivalent circuit for electromagnetic interaction and transmission through graphene sheets[ ] |. IEEE Transactions on
Electromagnetic Compatibility,2012,54(1):101-109.

L1210 4%, I FH e 2 i 1o b o g 0 00 o L e ik Ui S bk i i A L . %455 a4 &, 2002(2) 1 27-29.

[13] FALKOVSKY L A. Unusual field and temperature dependence of the Hall effect in grapene[] . Physical Review B, 2007, 75
(2):033409.

[14] HONGSK,KIM K Y, KIM T Y, et al. Electromagnetic interference shielding effectiveness of monolayer graphene [ ] ].

Nanotechnology,2012,23(1) :455704.





