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Abstract: The calibration of an imaging spectrometer by using the diffuser method should consider not
only the accuracy of calibration instruments,but also the effects of instrument and geometric parame-
ters from the imaging spectrometer on calibration results. According to the calibration principle of im-
aging spectrometer using the diffuser method, this paper deduces the expression of the collected signal
electron number in each spectral channel of the imaging spectrometer by taking the parameters as self-
variables, and it analyzes the effects of the incident angle of standard lamp, the distance of standard
lamp to the diffuser, the slit direction and the observation incident angle of the imaging spectrometer
on the electron number collected by the detector pixels. The results show that when the F number is
set to be 3 and 4, the entrance pupil in 0. 1—0. 2 m, the standard lamp illuminating angle less than 12°

and the distance of the standard lamp in 0. 5—2 m, the change of the signal electron number can be

Wfm HE:2011-03-08;1&1T H#H :2011-04-15.
HETH: BRHARBFIEL BT H (No. 60538020)



%12

SR L 5 - 18 SO S AR E BB TE A RS BT 2829

less than 1%. It satisfies the accuracy need of the calibration by using the diffuser method.

Key words: imaging spectrometer; diffuser method; radiometric calibration; spectral and radiometric

characteristics
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Fig. 1 Layout of imaging spectrometer calibration by

using diffuser method when slit is parallel and

perpendicular to the meridional plane
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Fig. 3 Relation of D(r', 6) on the diffuser and

F(r, 0) on the entrance pupil

TE RGO T AUBe 28 BOA [R] J7 18] RO 1S 0T L i
S SR CFTEE OAD) B AR B DGy 0D 5
TEA -6 CF- 1 OAB) L AU £ FCr, 0) 8] (1
W5k 5 R B A S OCL ALy AT A [E L an
3R . OA g ARV T 5 18 J S i 22 28, QS
M DB ik Q 1 D 5 T ARV HEL, B A
18 KA A I - TR R AL S SO RO T X
FMgE s . T.F 8id Q. D sibl vy A Y62k
5B A T QT Ml DF S HA M
I B 6L, Bf L/ STN=/ BFC= ¢, f1 JLfa] &
RAIFIPREE S « WipykMAEly ¢. B AO=OE+
AE=OE+ HF #1 AB=AH+ HB=EF+ FC nJ
3
rsin 0+ r'cos 0'sin ftan ¥sin ¢=r'cos 0', (3)
rcos 0 r'cos 0'sin Btan ycos ¢=r'cos 0'cos B.
D
D M AL REfEH rcos 0, r'sin 0
ro O /95 Z AT LACA R (O R (2) i 8l
i BOTRER MG T T8 i) M) A

.

r'cos 6'=rcos 6/ (cos B—sin Ptan ycos ¢, 5
r'sin 6'= rsin 0 rcos Osin Btan ¥sin ¢/ (cos B—sin ftan Ycos ¢) . (6)

mR DR )% 0 R AR -
P A5 3 S YME o6 m I EIE o RERNWNE S

AL B 0D P



%12

SR L 5 - 18 SO S AR E BB TE A RS BT 2831

N.(m,n) = A Adting J J R J~A”+mn/2
R 0

hL 0 )\an)\n/' 2

Lo, (D N e W VY s
‘ H? + (+/cos & — Htan o) + ('sin §)* adrd0
(F+ )? ’
D)

A, rcos 0 Al r'sin 0 Tk KA (5) F=L(6)
JE7R s BRI s 1 B 80 ARG I TE] Ay
R AR T A, R OV BT R G AR . A

Pt 2k 'ﬁﬁiﬂ%)‘ﬁ A0 Bl /Y Je £ AT R OR

/ ) d j‘j*ﬂ{ml %%1%75}%* »m j{lf%)ﬁﬁ

Y’II‘C'[ELH(

f
3 HHEaH

N T BN E AR S B RE E X 45 2R R,

27 R 27 R
J J 1A/ /(2 + £ drd0 1. 5J J H/A™ o/ (# + £2)2[2H — 2C tan o]drdd
0 0

A7) 368 2% 30 3R Al e o0 Jm FEBR ASK (D) it 13
B E SRS RO AL 5 R RN 28 R R B {5 5
LB A i FRak L s () B .

_d] d d d
AN, \IAH+N_@+NAa+N_¢;’(8)

N.  9HN. ' 98N, 7¢N
o AN 1IN, 1 aN
A TENC N 7¢\1

WA T i, e LA AR éﬂﬂﬁ%@m/‘”ﬂﬁntw)
A0 . ADA A2 PR,

IN, 1
e il Wl
2 r 27 (R ﬂ} r
J J H’ (72+f’2>2drd6 Jo Jo Wdrd@
N 1 _
B N,

, o (9

2 (R
J J —L5H/ A0/ (P + £)* (= 2(+cos § — Htan o rcos 0/ B D+ 2(+'sin 6)[ #'cos 0cos fan sin ¢— rcos ¢/ B D]}drnd0
0 0

b

3
21 'R {ﬁ} r
JOJO (r?+f/2>2d'd6
(10)
27 (R
J J SHY/A* v/ (# + f*)PC(1 + tan® )drd0
N Lol (1)
da N, H ’

2x (R

[ L

3
|
drdf

IN 1 J J —L5H/ A" v/ (F + %)% {—2Creos 0/ B E+2(¥sin )[rcos O'sin fan yeos ¢— r'cos 0E*/ Blydrdo
IdINg 0Jo

g N,

JZ'(
0

KH A= H*+ (+'cos §'— Htan o)+ (+'sin §)7%,
B=cos B—sin Btan ycos ¢» C=r'cos '— Htan a,
D= —sin 3—cos ftan Ycos ¢, E=sin ftan ¥sin (.

PATT 73 30 B 2 A 7 s 1) A5O3 SO E A [
AR AR F/ # 50T A SR TE R — Ot
T TE SR AR B A9 05 5 AL B BE B 48 T 1) L IR B

{JH 3
R A} r
o (F +f”>d’d6

(12)

BIAE AR AH R IR bR E AT 1Y R R A Al
Ao WL £ 0 A5 fb B2 AR FIBE 48 L] (19 8 AL i A
284k, TR H p=0. 7, 4, = 4. 16 ms, 5, =
0.3,0(3)=1,d=18 pm( Ay, =18 pm <18 pm),
r'cos 0" Fl r'sin 0" AR 45 B 4% U R R R b
GO O A, — 2 B = W s B0E K



2832

e K TR

JEiEAHF TN 10 nm ., 8 B8 B A5 oE AT B9 €23 3 1
3000 K. Lo (O3 3 000 K B A1
I3 A, m=—3 500, —3 499, —3 498,---,3 498,
3499,3500, 5 K AH W S AT PR g 4
L,
ARSI RGN F/ & 58 LT R
SefEHE MR 42 2R M HCE L X B 2R 7E 100
~200 mm B 20 ME ., F/ £ 50 5I8BCH 3 F1 4, F
TAEFE 0. 4~2.5 pm I 58 I8 B A5 1 1T 38 5 1
AT BB AT AR I A g s U L AR T AL
B o€ HAE 0.5 m Ak 31 AN 10 ' 1% i B A L I
JEBEE L AEHCH 0.5 m, B E I B Ak aE 53 F R
P s A B T B A A 1 Ol i A AR (R
ARG B, IR IR BE & 7E 0.5
~2.0 m B4 PNE L RBOCTEACNEE A p=30°, 4"
R RE AR KT (9 BRI A8 o= 30°, LGOG I A B 4 5
x A e @ B 0%, ol 2 s RS R S R AL 1Y 5
M, B AB=Aa=AP=0,AH Bl 1 mm, & itH
RENE AC) F1 (b, H R WM 28R &£ 2 F 5
TR X 722 Ak i R G R Y 1 R e 2D, 7E 0. 5
m AT 0. 4% .2 m kb4 0. 1%, A A2 I
F/ # W XHE 5 oL 7 B 0 A8 A A
ALOEIE AR 1142 2R 7E 100~200 mm B
20 AME L F/ £ 43 SIECR 3 R 4, A5 O 3% 4300 2%
F BAE 0~45 ML 4 ANEL, F B8 RE B v T RECS B
WU 0.5 m, 48 BREEARUELT 09 BRURT A «= 30", BUAR
ISR EE S « Rl e M ¢ B 0%, BRI JEO,
S E AL, B AH=Aa= A¢g=0, AR B
0.5%, 2 E AR 5a) F (), H & BRI &% 2%
B BMF 5 HL - B5ORE T A8 A Bt B A 1A% 1 35 KT
R, G5B PR B AL 10°, F/#

X103

3.5 ——H=0.5m |
— —H=1m
3 e H=15m | ]
—-= H=2m

Relative electron number error

0.14 0.16  0.18 0.2

Aperture/m

0.1 0.12

() F/# =4

5519 %
5 X 10
g 4.5¢
k f
E Sr —H=05
g — =H=1 mm
§ 3r H=15m
g 25} —-—H=lm
5
o
= sk
2 dprmrmemm e
0.5 . : . -
0.1 0.12 0.14 0.16 0.18 0.2
Aperture/m
(b F/#=3
B4 AR AR F/ & 76 A 5 FE 2R X SR I 45 2% 4R
{55 50 52

Fig. 4

Effect of entrance pupil and F number on e-

lectron number error at different distances
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