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Radiation flux calibration performed by a single chip detector
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Abstract: For radiation flux calibration based on double-monochromator, in order to overcome the
faults of small viewing field and small aperture of trap detector, a radiation flux calibration method with
a one-diode detector in stead of trap detector is proposed. A piece of silicon detector vertical to light path
is adopted, thus making its photo-sensitive surface nearly overlap with aperture stop and aperture angle
of the detector can be enlarged. An OPA128 operational amplifier with extreme low bias current and big
gain is adopted for enhancing the response to weak signals. Radiation flux calibration is carried out
within the wavelength range between 400nm-1000nm. System uncertainties include: fitting uncertainty
7%. of the detector response, transfer standard uncertainty 3.14%, light source fluctuation less than 1%o,
uncertainty 3%o of the system repeatability and the final synthetic uncertainty 8.3%.

Key words: Radiation flux calibration; Trap detector; Single chip detector; Monochromators

5315
BEECHAERCAIRD, HREER K, EATUARBBHEMNSHTEEEMNRE, mEMNEXRERS
TR, (BXFT SRR MR A AGIMST, KRR AR/, BadBliEyG, RIFAE%E
HW, MEf —w WM. e ThRE Fihlnl, EhiEmiss REEE, BlIliek. hTrapHEM
IR/ N Wb, EESEASEBRFHRERIEEM B AR EE, W EIUA A CUH SRR R
WimHAM: 2004-08-13, WEIMEEESARA: 2005-03-24

BEWA: ERAEAREEWBAER 60373027
FEWT: BRO8-), BB . IREBMA, Bk, B E) iR ER LR R S E R,

E-mail,; lzhou@aiofm.ac.cn



http://www.cqvip.com

P 0 00 http://www.cgvip.com|

60 Yo TR %30 K% 68

BB, RO A, FENEREEZIRAMW, HTREREERASRENER, R
T SRR RN R RRUHEM S, 8 ERF T =AM Trap B M0Z RLEZR RS H), R
G EEREEN— N EMNE., RA-REENES, FHECgmilEXRES, iLERMSEKE SR
Y@ &, FLEXERM LR ~F R ARS8 o (U GBI LA R Ry, fERAZRGIEBERL &,
[ th, BN 88 Ze B X B R2mn) . B R SR 23 i f 2 th B R TEJFUK Trap BRMIZS i BR AR B fTadcidt, R
HATRERRRIEZERAS OPAI2S, AT RIGHE, XHEFESE H I A6 SN RRE,
EEREART BAE SR, (HEE R MR B RNER, TRBABERAT, RZfd LRk E
2% SOKQ [y [ i PR | 10MQ, @i BRI BRI 25 5 & fTEAX 85 (5 S i MiFibeE . ek
B brE fTEAZE R[], B2 CEk(1], FMB M RERS T Trap HRM23H.ER A FEE
o 10% Bk, M Trap HMBINE K EMB SR TEE S 100 B, Fit, SR XEMBRASHRENE
SARUCECHI = BARME LB IEMEE , TG ARG TRES S B ER.

1 KRR

1.1 fBEX S TEER

FEATEME SRR T DK-242 XA {U{EE XS s ¥ HEX, TaEMNE— TR (URHNE
E sy h T4EBLZ (BN Constant Spectrum Resolution 5%,).

BRI BT KIS E, HRHSFINRERAYK, RedidHPEcrRmErtiEs
B h, UWRINEARTEE IR R, REFNES AL, THEEL 2 SYEH A EiHEIE CSR £
T IREERIA /N, ARSEXCHS el i R S00nm B3t Bz fa i

k-A=2d-sin(@— @)cos @ ¢))]
Hrp AR 0 AASHSHEMEERIE A, o HASIES METRIE R I —. T 29 25 1529, B
AR R 6 24 25.113°, i ARIEE ek B AR TR A K
1 1 1

D, 7D, f 60/64
A Dy Dy 55 B oS o MO TIRN Fi € AR SR, b o W R S (I sk S, T/ 3

S, 1

-éj 2d cos(€ — g)cos @ )

24 DK-242 Eﬂﬂ*ﬁ“:TJEﬁlﬁ IR SRR B B BE AN, BN 480mm, Ry, alit B kiR
I EI%CH 3.28nm/mm,

S S SR AR 12 (TR 45 A I SR 50048, (FIantb it £ 7E 1.5nm {245 3N T, ASHksefnit 5
PeéEwi A . 1.5nm/(3.28nnmymm) =457um, 2 586 (0H S k5ES 5 428.5um tk3t, HHUNIEA, 5H
IWARRGEMRBBMEBRERNENGR 1 =meMEBEX BN R TR
ﬁo Table 1 Resolution of three kinds of grating under constant spectral resolutton

TS AP A S BRTRE, e [ e i e 0% 00
EEZLEDAR, FRLABTREIR AL ¥ h 33071500 J. 15,077, 038, 019

800-3000 6.3 .15 075, 038
WARHR, 2 1 & RFERMEFE9HED.
1.2 REPBEGESHEE

A CSR W TEB R T AZH MR M T IR SR 0¥, Akdra 8 (UEshE Bt Em T /i
¥ 2 5 YEMHE 3nm 2 BE R E T T TR,

BT RGRIH TR R SHBEROCMIE A it . NTSTRCRIIE EAZE Ik, BTLLIN A3t Z Se & ok
FI—BCERIRZ R = BRI T R, TEEheFn 3 # AR, Bk AERATHREMMARE /N, it SMEE
AL SR IS IR, B P R EE M NT %o, FBL, A AR E f&(ﬁ@?ﬁdi]ﬂ’]i?ﬁo

SEZERTHEMBZEMWICERLR Zr A2 EERAYEE, ®ER T 400-1000nm 758745

(2)

W |12



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

2005 # 6 Al A 27 Z. RABRRAENS LI ESE R ER 61
BEARE. B 1R H EN2E SRR BRI R e Ml &2k, B TR S B ERY

WSS O MR, LA BRAVTEINL o
A S T 25 SR 24 o0 |~ g

SR A R o |

Y=A+ BX (4) g 0024

ek A~ -482673x 107, B=335814x10° | ki = g
B, BRAEEMSE FRAGKAGHHEEL, Y oos |
MEE, EAETAE, RIELHOCEENE e
FERTE FRC . BT IR 8 6 (S 2 S 00 600 700 800 900 1000

Wavelength /nm

JE(qn 6nm/min), SR 5 MRIEMIAEHE (40 401-800nm) o . ‘
HEFTEE (R AL 1 /M 6 5 40 1), 7E CSR B 1 KR S 2R 60 2

B AR I, LB S R BRI b e PIER e
e R LT IR IR 3615 4 6 (LR ciod-demor v wantur s

one-diode-detector through standard transmission

RN R

10
2.5
8
2.0
z 6 2
@ S 15
24 2
S < 10
2
Q.5
o | e
400 500 600 700 800 900 1000 400 500 600 700 800 900 1000
Wavelength /nm Wavelength /nm
B 2 SRR AT R 6943 5 dh 4K B3 R4 T 0L
Fig.2  Signal curve measured in practical operation Fig.3 Radiation flux curve of the system
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Table 2 Synthetic standard uncertainty of broad band radiation flux calibration system (x| 0t

Error source Uncgnamty of Linear fit of Stability of Reproducibility of Combined uncertainty
transter stand ard detector source monochromator
Uncertainty 3.14 7.0 1.0 3.0 8.3
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