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Abstract: To develop a diffuser for CO, detector calibration, the process of physical grinding and chemical
etching was used to produce the test specimens of the aluminum diffuser for the CO, detector calibration, and
their test devices for relative Bidirectional Reflectance Distribution Function( BRDF) and hemispherical reflec-
tance were built. In the case of 0° and 45° of the incident lights, the test results for visible to near-infrared
band, show that the surface roughness affects Lambert characteristics of the aluminum diffuser and the Lambert
characteristics of the diffuser made of 240# abrasive grit is the best. Chemical corrosion can not only improve
Lambert characteristics of the aluminum diffuser, but also can improve the hemispherical reflectance. When
etching temperature is selected at 20 °C and the concentration of NaOH solution is in 52. 6 g/L, the optimal
time of corrosion is about 4 min. Aluminizing makes hemispherical reflectance of aluminum diffuser to be im-
proved by 20% on average, but it makes Lambert characteristics deteriorated. Furthermore, the relative
BRDF of aluminum diffuser is slightly different at different wavelengths, but shows the same trend. The exper-
iments in this paper determine the key parameters affecting the diffuse reflection characteristics of the diffuser,

quantitatively optimize process parameters, and provide a basis for the further development of the diffuser for
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CO, detector calibration on orbit.
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tional Reflectance Distribution Function( BRDF)

1 3l

e

G 5 A R4 R R A AR (CO, ) BRI
ACCRTRR CO, BRMAL) A HM 4Bk CO, & & Fsy
AR EEE R AT, O T IS CO, BRIMLAE B
T I S BE AR B A i, 2 T S X KRR
CO AR B 14 TR K5 J3E B3, CO, ISR FH T 18 )
SRR bR s CE" , Cco, 3R
TAEFEN] LA 2T B, IR L, A SO 8 1 ] DLk
LTHME BE (1418 S S A8 SRR 9T FERIFSE
BRI RS ARGRIE T2 W Rl E, EE 37 1 Al L &1 4h
U B A 8 S S AR 1 I S R 1 e e A
X R i) 2 35 R ESCRIT>F: BR S5 8k, 0 T 5
W7 T S SRR P R 1 1) S B S 8, O ARk
TIXEE T 2B50, R CO M AR | 1F R
7= A R A T SR

FERT DRI 2T A B, 25 R REE T I 1912
SRR A 5 2 F A A, PR AR 22 [ AR5
CIRAPIESEIEEE s NI I AP L 7p e
P E TRk B A A R 14 AR A e
T8RRI 8 B AR R A B
FRAN TR VUTR L SRS ) 3R S R
ot XL S5 543 A pR I S 56 AF 5T e B 2 A R IR
BTV R 20 18 B G R AR T AR 8 R A
M7 (EAEAN R A SR LR A IR ST, K PH AL
FRGT AR TR s R R R TR
Tl DA R AR B R s ) e A g o A 2 S B
SRR I 18 SRR R A AR S AE 408 AR F 4
JBERA S, A SRR PURIRAE S, \T 22K
F IR A 5, P RERR E AT 5, M) N TE
TSNS Y 18 S BRI VR R Y co, BRI
PR S PR O B2 R BR AT 4 S R AN A B
PRFFIEE A SORE BT X 35 9 2 bR s 2, 4331
FERIEASE AN 45° A G200 T, 4518 S S AR 1 2
S HHRRE AR AT

2 AR B AHAR ) &

R8N T4 @ AR G 418 i = 2l FH 3
FERS I, WIS B P A2 R 1 Se T I
AR [FPRLAR 1Y SiC ok , I FHZE B /KIS U T 4K
Je FHAEE Y SiC RS X 48 A 4 3 A k47 4 BB
V& SR T Y )08 S S 3T o % AR 5 ) 12
SR T TG U, G DR Ay PSP BR iR
A ZEIR K b P 75 08 e T SR 5 28RSk
TR ERER 7K o Py SAIE S (5 8 S S AR R T I W —
FEEE A Rb I AR AR S DR, 0 AN 5 38 5], 3R
T 7% P (1R I S ORI M T R S ) R, X NN AT
U SRR R T A A R A R SRR 4
S M P R 1 2 O R 2 70518 5 Sf 3% TH 7 25 [ 3R
BN 2 2 E ek i e R 25 5 52 3 il 5
3 , S AERE I AR e

R T v AR B S B0 T AR 18 S S AR A B
TEAG G BRI AP (R 3Lt 1 XN T A2 s b ad
MR T2 A2 AD SR T A4 8 i i ik
FIFH NaOH V59 0 18 S 58 A 2 T 6 A7 - B D
) BRAIF I 5 (418 SR AR R A NaOH 3 iff 47
5] JEE ity SO b sk R AN A 2 B et A, R AR
WY AL(OH) 5 NaAlO,, fb2gEwRb it f
T PEXT R % B A I TORE RN TS e W AT I
HETTXT R IR T LATE R . BT A2 o o
TROUE B FBS 48k 32 M) S5 7 8, 0 3 T 4480 Bl 1 o7
WA AR IR A PSS ke R L T8 A P 8T G o 3k
JEP RS T R 8 o S 2 TR WA A A Y, AT 68
18 [ SRR Y A5 42 30 AR 3R T8, 42 /5 118 S
WA AR, JB T B9 I S b e T Pk et
R Y O, % T ol )22 A2 233 A Aot ) AR 0 A
TG LR, DTS 335 5 2 R 18 Bt 2R

A2 B b AR S B o b2 S e R PR IG5
M A2 SN 1) R 38 #0004 S R AR ) R TS, 5
M J ol R ) A1 2R A ol iR A VR R
SIS IRI A S T 4 il B g ) TR ZURR B | 0



5 4 1)

T e, 5 CORMIER b 5E b h i S i iy il 4 5 10 593

TR 5 B T8 ok 380 P8 AR B HE VR L R, IR
o7 FSF 1) e g ol i, i) o 4 el e f 0 g S
FE I G P s R G, S kS
18 F2 S5 HR 2 B BOHLRRAD T , 26 11 AN 3450 A7 76 155
SEBE RS o R e V) T T B A SR B T A
VE SR, T ¥ U 3% 1TV 4R RN R BR B4 AR B ROR
PRI , A SR Pl T by sk ] %) D7 3 ok 4 i 85 okt
o MRS N FAR AR B I R, R Ty
R h AT R PR B P TR BE SR 29 20 °C, B HR
() NaOH VAWM B K 52. 6 o/, H. Y J2 7 B ] 45
TI7E 4 min 22470, 18 SRR A9 18 SRR SR

R T ORI A G 1 0 R S R A B AL,
PE iR SR 718 R A R g AR RS Mg,
TRAFIEE LI R 2R 18 R S 3R 1T

3 4BF RSTARNG % R ST A P B
TRE

3.1 $RBRGTIRAEB R ST

18 SRR AE R 28457 28 b 1) DG B2 TR,
18 SRR B4 o 20T (04 5 ok B2, 2 1T 5%
M e JERBSCHE S Je i 2 PRI, 2 T o 114 18
SRR HA AR JLANRE 8L 50 0 SO R 1 4 F
() BTSSR A v 1 2 3K S S 3R A R A A
[ S E Tk

FRAR 078 S SR AR e 2 T BA IR TS SRRy
PEH ST =1 A 3 5 LX) Ko A
PRESCRIARR S I T 19 21k S i R Al i,

SRS 3R — A LG AL R i A BRI
FEN Y S TR S R S B A B R T R e, BT
S5 | AL A S5 L S B 55 A S B R 3 T 1) et R
FEZ L, ® TS p Ron, HEUEAE 0 ~ 1 Z ],
T 1)1 BRSSP R4 B Bk s 1) _E Gy gy
B, PR AR B A 1 IR SR IR . LA
3 NIST 4L bR Bk S p (0, d) B 18
FFMC B bR, 8 i Fe I T AR T R SR
FER] W 2T B BRI 5 p (0,d)

X[ 2 S 4347 PR ( BRDF ) 24 3R 18 52 5 4
18 R 1 B bR A, R LU R B 0 B
S0 BE A S RO 1 LU ek A 1, o A AR A R
18 FUPHR P B A ME— B Pk . B RS L2

e EDGTBOR 25 1 (6., b,) BIRRSE I, 46 EUE
B NI S 55 3 T B4 2 T AR 0 A S e
AR e B 5 A 2A X5t XL 16) A 73 A PR K BRDF 1) 5
S I 1B UM RS R LS I R
B E AR
BRDF,(6,,d,,0.,6.,1) =
L.(6;,9;,0,,¢.,1)
E(0,,¢:,1)
P BRDF J5 i) N R Je #F #5246 S R4
A, SO, RS iR s 23R A R EIUE
Jri, A ARR K, BRDEF A8 Sk 5K 1 14 41
B, e 7 A AT UM /S B 807 (A5 4
BT T A A ERE ) B R DR AL (91 I 5 T
S A s ST RBORE ) |

(1)

X

P XUIe] B 43T pR S R S
Fig. 1  Definition of bidirectional reflectance distribu-

tion function

X)L 53 A7 PR 22 R AS T[] il i 77 =
AL T AR, — AR R S A
Ca W Uy W o =P e R IR IE B 77d1)
MHRRFEX G, ARSCHRYE AR 18 S 7E
BUTAERAS BRI & 7720, 7, LA
SRR E, SO RS E LS U AR R E IR
k4t BRDF,

BRDF,, (6,,¢,,0,,b,,A) =
L.(0,.$..0.,b..1)
E.(6, ibi ,/\)dzosﬁs ‘ (2)

MR8 S S A A S s TARIR S SRR E N E
() BIFEATI64 L 0088, 45° IR £f A1 180° 17
TrE AT R AR 18 I SR b, R0 38 AN 7] 4 4
M 6, FOT i o, BN,

IEASHER T, ELL 6, = 0 F AN £ Al b, =




594 Hh[EDE2E

%6 &

180° 75 {5 FA A ST

BRDF, (0°,180°,0,,4,,A) =
L.(0°,180°,6.,¢_,A)
E.(0°,180°,)) (-1)00505 ) (3)

PRI 25 LA 5] 72 9 7 57 Ff1 R0 RT AR (8 AR AT A 45
I, 2S5 LR ¢, =0°mf B 6, =70° K2
%{E DNV X R i) 52 5585347 eRECH -

BRDF,,(0°,180°,6.,$.,A) =

BRDF, (0°,180°,0,,¢,,A)

BRDF,, (0°,180°,70°,0°,A)

L(0°,180°,6.,¢.,A) * cos(70°) @)

L(0°,180°,70°,0°,1) - cosb,

45° ASHELL R, J6LL 6, =45° M ¢, =
180° () i i AT,

BRDF,  (45°,180°,0,,b,,1) =
L.(45°,180°,0_,$.,1) (5)
E,(45°,180°,A) - cosf,

ARG IR b, =0°, 6, =45° K2
AE, WAH X XS] S S 43 A BRSO -

BRDF,, (45°,180°,0.,¢.,1) =

BRDF, (45°,180°,0,,¢,,A)

BRDF,_ (45°,180°,70°,0°,1)

L(45°,180°,0.,¢.,A) - cos(45°)

L(45°,180°,45°,0°,1) - cosf,

Horp s B ot uﬁiﬁ(ﬂuﬁtﬁ%tﬂ
3.2 AR EHRAOMK2E

*E%E’f;.&fi%ﬁ)iéﬁﬂ’ﬁ*%ﬁi%ﬁ?ﬁﬂ@ 2 fF
RIIRAE E, EE AL EATOLE 8 T
(N 3 FioR ) 24k B PR B 1oL il o

(6)

P2 S S 18 S S e 1
Fig.2  Test device of diffuse reflection properties for
diffuser

n
&
(2\:
N

o D PR E R G AN, X ER
PR BAT AR R IR, DL ol A7 B B A Al il 4
AN, JCIRE AT HE S LRGSR 40
18 S L 38 22 4E B A B 5 R A5 3 4
RERUAG 5 S B8 S SR S AR AR 75 1) 5% 2l
MNTITSE B S5 51 LA ] 5 132 1855 0 18 o S
TE 3 115 50l 9 5 S FRFAID 7 1) % 8y, AT 52 B
LA 19 18 B 55 DI WAk T A TR 0 38 ) Tl o o 4
W, MG SR A LG 217 Ak BT LA
SEJE L A s TE s g b i o o — 28 i K
AP BRIV AT ARAT 4 18 SR AR IE A A 450 A G
ZAET BOAS TR A B8 AR XS XS] B 55 A pRER
I, Jf i SAREEER TR p (0, d) BIRIUIR L
K60 18 SR AR R0, BV R 00 A5 4 8 S S A A o
BRI p(0,d) .

K3 ORI ZS 80T B RO AR

Fig. 3 Aluminum diffuser specimens under different

process parameters

™

% 4 0% RS AR R

TSI S S A B A T X e A
AR 20 O 1) B, ) S AR L5 T
& AR EDE S s 4 s

T R R D AL B 18 S S AR
RIEE SR, 5 Y BN AH LA, A D P
Jlie S R A S R R BRI S
— B MR R 5T i A bR F&T%u%/i\ﬂ’ﬂﬁ
B, sl Bk e il A, e bt — 2
T%%Tﬁfiﬁﬂﬁﬂ’]@’i}iﬁﬂfﬁ,#HTUQAIE%
B A A B AN 45 5 18 BRI A T 22 H
AT,



4 1]

T e, 5 CORMIER b 5E b h i S i iy il 4 5 10 595

(b) 1t fﬁﬂ%ﬁéﬂﬂf*&

(b) Diffuser by corrosion

(a) PIPLRFRE 3 SRR
(a) Diffuser by physical grinding

B4 I8RO e i R

Fig.4 Microscopic images of diffusers

5 MaRLER

CO, ZRIMAS T FH B S 1548 18 0 A 4 501
760 .1 610 F12 060 nm, 7 B 5 J& 4351 >~ 20 .30,
40 nm , LU 25 5 02 X i 26 5 15 I Btk 47 I3k
(EEI[

5.1 REEREIRERSTRE RSN RIE

T IS (] Rz A2 1) A0 s 0 % 468 182 S35 M 3 47 A
Vi AR T N [ 2 TTRELRS J3E 104 R R S A AR B
K5 FE 6 43 AEIEA SR 45° AT EET 4 Fp

1.0

0.8}

0.6

Relative BRDF

0.4

2030 40 50 60 70
6/(%)
K5 IEAMS 760 nm b AN R HDHLES B2 55 18 S A
¥y BRDF [L4%
Fig.5 BRDF comparison of aluminum diffuser with dif-
ferent surface roughnesses at normal incidence at

760 nm

T RELAE HE 18 52 SRS A A8 R RS X0 1w 5z 5 o B s
FIARAG O, BIARUAYRES XL i St 23 R A7 E
EERUN AT DR R AL, i (4)
F(6) A A

BRDFrel(OO’ISOO’Gs ’d)s ’)\): M

cosf

s

(7)

o 180# P
& 220#
o 2404
# 280#
©  Ideal

Relative BRDF

1.0f

0.8 - L L 1 L
30 40 50 60
6/(°)

K6 45° AL 760 nm Ab A ] 2 1hiREL A B2 40 18 S )
M BRDF [42

Fig.6 BRDF comparison of aluminum diffuser with dif-

ferent surface roughnesses at 45° incidence at

760 nm

e

BRDF, ,(45°,180°,0,,¢,,A) = <2457

cosf, (8)

P Hp Y Tdeal ” 4% 5% i 28 RISk B AEL (1) AH X X0
I S5 o0 A PR AN TRREDRS B 170 188 5 S A 1)
FEXS S5 43T BREAH 223K, 2408 BE 1D 1A 1)
18 2 5 AR 5 AR il 2 B ol B2, AR R R AT
2404F1 280#HF 5 B0 AIF JE5 114 18 52 S5 AR AH X 2 5 43
A7 PREICHE ] AT | 18 S S Rk 22 R K, HLAE 0°
F45° ASFRITEDL T, 458 —3L,

5.2 EFEBEMITEEE RHIRE RS ER M

DA [ 9 5 ok st [0 Xof 400 BELBR B8 s 1402 52 S5
MR TR T Ak 2 68 by, I DL L F 55 b 2 8 b X 2
SEPREE AR, T 7 AP 8 A AS ) 4 I ek
U AR X 0] S5 55 43 A pRES 38 2o 43 745 0
24 JEE A 3 AN i BEX AR B 5 3 4 A
PRAT BAR A5 I 28, HLAE 0° ABFRT 45° A B
she—.

Xt B 18 IS S AU Tt T I A 2 R S S SR A T
ik, Hod after corrosion 1Y 3 £k Ky [RlFh T 25
BT IR AR RS, &l 9 iR, it il 2k
A A h e 3 S GTE D B4 R TR R
SERRAGE IR S5, Hor 7E 760 nm Kb T
32.4% ,4E 1 610 F1 2 060 nm &b 43 425 T
30.2% F124. 1% , [RIEF, [RFh T2 2 50002 8 ik
T, 4508 S S AR S R i e g — 3k, vT LA 4R
SR T R E R



596 DG 56 %

1.0
+ 760 nm before corrosion
& [610 nm before corrosion
w 4 2060 nm before corrosion 0
] 0.8¢ ¢ 760 nm after corrosion
% B 1610 nm after corrosion I
© A 2060 nm after corrosion
= o
= 0.6f
o
0.4}
20 30 40 50 60 70
6/(%)
B 7 0° AGF T AS R B il wis s 45 18 R 5 AR
BRDF H#%

Fig.7 BRDF comparison of aluminum diffuser before

and after corrosions at 0 ° incidence at different

bands
1.6 ;
+ 760 nm before corrosion
® 1610 nm before corrosion
1.4+ * 2060 nm before corrosion
¢ 760 nm after corrosion
'5 8 1610 nm after corrosion
& 1.2} 2 2060 nm after corrosion
@ O Ideal
[+
Z
= L
= 10
(=
0.8
0.6 L . L L "
30 40 50 60

a/()

P18 45° AT A [l i B Tl i R 18 52 S A Y
BRDF 45
Fig.8 BRDF comparison of aluminum diffuser before

and after corrosions at 45° incidence at different

bands

5.3 [EihBtEIATERE K ST IE R AT R R I

10 AN 11 Sk 240 #00F B5 BOF 5 5 1) 4 12
S SRR 28 3 A [ g ot st 10 38 e i 40 R ) X1 2
S oA R Bt £ R B4 760 nm Ak L
g IR 10 A 11 FRRT LB A L 7E 00 A
SR ,3 min 40 s £ 4 min 20 s Z a0 Hh
285 AR 4% 5% i R I o 0, PR R R A
TE45° ASFAUE T FERUR AR 30° ~45°HF,3 min
40 s 3| 4 min 20 s IR 2k 5 FRAR 10 Ay i 28
T T FEEUES N 45° ~ 60° 1,3 min 20 s /2
A P AFX L[] S 5853 A bR BRARL ) 4% 5% 1 28 I

0.9

0.8

0.77

p (0.d)

0.6

0.5

600 1000 1400 1800 2200
A/nm
P19 TE AT b e 0 08 RO ARG S S 3R B
KA
Fig. 9 Reflectivity comparison of aluminum diffuser
with the change of wavelength before and after

corrosions at normal incidence

R, 18 SRR A, B AT L R
1 610412 060 nm 5 760 nm B2 —3, %5
8 SR AR AE L BRI 0° A S AT 45° A SR IR
A P F U Dl ] 29 4 min,

—e— 1mdls
0.9 _e—2m
—e—2m20s
—e— 2mdls
——3m
0.7+ Im20s
—e— 3Imdls
4m
4m20s
—e— [deal

Relative BRDF

0.5F

0.3 L L L |
20 30 40 50 60 70
6/(°)
B0 0° AGFR 760 nm b AN [F) 85 o Inf 6] 6% 18 12 55
Hift) BRDF A
Fig. 10 BRDF comparison of aluminum diffuser with
different corroding time at 0° incidence at

760 nm

5.4 SERRXTERIE RETIRE R AT FHIERRIE
TR0 AR T8 S A S R 3
CO, M ASCR AR G T KA 1A 75 18 1L , SR O k27
B P T S SRR BB, SR B Mg, TP [
fiit
WLEETE A S BRI 50 188 SR W i) S 5 3
W I A A i 2 T R, An P 12 F i B AR R AR



554 1 TR, 5 CORM R e bnR g SRR 1 45 5 10w 597
1.5 s 1.0
j—_;::‘:l{]s [ + 760 nm before corrosion
| 2m20s L = 1610 nm before corrosion
| _?_2::4{]: /;///‘_ 4 2060 nm before corrosion
. 1.3 3m /' 241 w 0.8F < 760 nm after corrosion
a || —e—3m20s ,é f'__/_ E O 1610 nm after corrosion i
% 3md0s / = m & 2060 nm after corrosion
o LI o dm S ) o Ideal
2 & —e—4m20s = 0.6+
= —e—Ideal g 0P
= B
) 2 A~
=oiaal 0.4}
— L
0'73(] 40 50 60 20 3lﬂ 4.() . 5I(] ()l[) 70
6/(°) 6/(%)
lg] 11 450/\%;J»T760 nm ﬁxlﬁ]%fﬂa:}rﬂ%@}igrj I?;@] 13 OoAﬁﬁFKﬁﬁfﬁﬁﬁﬁﬁE%Eﬁﬁi*ﬁm
M H BRDF Hi#5 BRDF 4%

Fig. 11 BRDF comparison of aluminum diffuser with dif-

ferent corroding time at 45°incidence at 760 nm

1.05

0.95 et

e before coating
P —— after coating

0.85 < “ Mwm
MWMM‘ Tt 4]

p(0.d)

0.75 P

0.65 ¢

600 1000 1400 1800 2200
A/nm

Bl 12 T AT B 5 A 9 S S 4 S S 3 i i
KA R

Fig. 12 Reflectivity comparison of aluminum diffuser

with the change of wavelength before and after

coatings at normal incidence

700 ~2 060 nmi B3 Ry T 45 18 S 5 A 1 2 R
SPF Hh K 760 nm 23R T 20. 2% 1E
1 610 nm 2427 T 20. 0% , 762 060 nmAb3E s T
18.6% .

TE 00 A S HI 45° A S B9AE LT, 4% IE 35 ik A
X[ S5 5 4 A1 R R 5 T BRAR £k, T 13
14 7R o W09 RS A5 AR 1 S S A 1) 188 i S R
WIS 22, Ar BT IR R Ry - 28 28 R B ER A 40
ZEIRAEAN [ RELRS 35 10 2 i 0B R — B, R
ARBA TT 23 A b 4 T 200 B0 ) o7 06 Ak B 2% 5 T AR
B, PRI BRI T e TR B, SETTREAIS T 40
18 SRR 1 1 S S R

Fig. 13 BRDF comparison of aluminum diffuser before
and after coatings at 0 ° incidence at different

bands

1.5
+ 760 nm before corrosion
= 1610 nm before corrosion
4 2060 nm before corrosion
. 131 o 760 nm after corrosion 1
(=] B 1610 nm after corrosion h
g 4 2060 nm after corrosion :
o 1.1} © ldeal
E
B
o
0.9%
0.7 ; . ; A ,
30 35 40 45 50 55 60
a/(*)
& 14 45° AR AN [6) i B 5 B I I 4518 S SR AR 1
BRDF 4%

Fig. 14 BRDF comparison of aluminum diffuser before
and after coatings at 45 © incidence at different

bands

5.5 $RIBRSTRAE RS HEREE S AR K
KL

15 52 0° AGHIE LT, 55 18 52 5 A 4 A XoF
XL Ir) S 53t 313 o K5 I I8 K RIS £ B A8 A A 1O
FE700 ~1 000 nm K 22 [A]AH X XL [ Sz 56 43 A bR
B I < 1S 0T 90N, DR/ INBR BE Ry 6 = 40° B R
7.2% ,0 = 70° 0 N 10.4% , £ K 1 000 ~
2 100 nmZ [A] A X 0] 52 4573 A1 R ER R 3R A 1E
FEH NS, BB R 0 =40°0F 4 3. 8%,
6= 70° 0t A 3.4% . TE P K A 760, 160 F
2 060 nm 3 NMEBLZ 6], 0 = 40°0F A8 4L 1. 4% |



508 DG

%6 &

0= T70°0§46.7% .

1.0

0.6

Relative BRDF

(.2
2500

50020 6/C)

K15 00 AS N HRTE S S5 A AR X BRDF Fifi BT M
G SN

Fig. 15  Change of the aluminum diffuser ’s relative

BRDF with wavelength and scattering angle at

0° incidence

K16 02 45° ASSEOLT , 4018 S A AR X
XS [ia) Sk 53 w80 10 A RIS ) 22 AR TS O

y
%;}
g 4

Relative BRDF

2500
60
1500

A/nm

n 50
500 30 6/C)

BI16 - 45° ASHF R SR AR A AT BRDF B AT
FAI R B AR

Fig. 16 ~ Change of the aluminum diffuser “s relative

BRDF with wavelength and scattering angle at

45° incidence

£ 700 ~ 1 000 nm Y 2 [A]AH XS R[] 525 534 bR
G Y2 A 8 T IR/ /0N W EEAE 6 = 40° B Dy
8.1% ,0 = 70° W} N 3.9% . fE¥ K 1 000 ~
2 100 nmAbAHXT AL ] 52 5 43 A7 pRAT R IR 7

SE

fE LT AU s, Bl IR EETE 0 = 40° 184 3.8% ,
6=70° 0K 4.9% ., TE I K~ 760, 160 Fl
2 060 nm 3 NBZ (8], 0 =40° 8 A5 L 1. 6%
6 =T70°W 2546 3. 2% .,

AR T Yy BRI EE F AL A IS A 245 A T
SO BAE T AR 8 R AR A B 3 A
Xof L[] 2 5343 A R EORD 2 Bk B 5 3R e T T L
UTLT AN B 18 S S AR B dilE T2, O Btk T
XU T 2380, it — ] Co, MR &
P it AR B T

AN ) 2 TRDREURS B2 8 5 182 52 S Al 1) AR X 331w iz
oA R AR U A A AU ASTR] . 7E 00T 45° A
SHTEBLT , FH 2404#89F 55 0 i 4 1) 18 Sz 5 B 5 3
R LR T, BAMAR PSRl

7760 .1 610 F12 060 nm 3 GG B, 1k
22 b YA (e X L[] 2 S8 43 A bR ST T AR Y
Az gk TR R T AR IR R S AR e R R T %
A 2} [ 2 B30 AR 114 R 8 S S A1 I S5 23R
R, WA T8 R S R T ke
IEXF 00 AGTHI 45° A IR ASAS [5) J5g ok Bisf (1] 1)
MR AR AL A R 298 4 min,

PEEREAE 700 ~2 060 nm 4 I B 52 5 T 4R
SR A3k S G 3 A 25 (1 R 18 B 39 A 1 182
SHRRPEAS 22 M R R B 45 AE N TR
R T 118 2 T DR B R — | 3 B0 TR R B
AR,

T 2 SRR AR O 1) 52 S5 4 A bR BB D
AT AR AL FEAS [FIRCH MR AR (AN ]
TEB KR 760 1610 F12 060 nm 3 Gk B 2
[E],0° A FH15 B0 T, HLS f 0 = 40° B} A2 46
1.4% ,0 = T0°W 546N 6. 7% ;45° ASHE LT,
6 =40°I 72546 K 1. 6% , 60 = 70° B} 484 3. 2% |
R0 IN E 12 B5 OC R A B TERUbR A

(1] F6 2 AR E SRR RIS R BUIR [T ]. + B4 ,2011,4(6) :546-561.
ZHENG Y Q. Development status of remote sensing instruments for greenhouse gases[ J]. Chinese Optics,2011,4(6) ;

546-561. (in Chinese)

[2] AL HF,Fe%,F RURRSMEEBREMCR BIRAGESELT]. B XS ,2013,6(2) :156-162.



%4 T e, 5 CORMIER b 5E b h i S i iy il 4 5 10 599

ZHAO Q CH,YANG Y,LI'Y F,et al. . Development status and trends of atmospheric trace gas remote sensing instruments
[J]. Chinese Optics,2013,6(2) :156-162. (in Chinese)

[3] WEIDNER V R,HSIA J J. NBS specular reflectometer spectrophotometer[ J]. Appl. Opt. ,1980,19(8) :1268-1273.

[4] HSIA J J,RICHMOND J C. Bidirectional reflectometer Part 1[ J]. J. Research of National Bureau of Standards,1976,
80A(2) :189-205.

[5] YOUNG E R,CLARK K C,BENNETT R B,et al.. Measurements and parameterization of the bi-directional reflectance
factor of BaSO, paint[J]. Appl. Opt. ,1980,19(20) :3500-3505.

[6] BARNES P Y,HSIA J J. UV Bidirectional reflectance distribution function measurements for diffuser[ J]. SPIE,1992,
1764 :285-289.

[7] FLOWER W K, NELSON V W. Performance of various diffuser materials in the absolute radiometric calibration of the
SBUV/2[J]. Metrologia,1993,30(4) ;255-257.

[8] FEGLEY A A,FLOWER V K. Radiometric calibration of SBUV/2 instruments ; retrospective improvements| J |. Metrolo-
gia,1991,28(3) :297-300

(9] Fxk, B BEEDLIEREHAR KR SRE[]]. b5 5 ke K 2012,10(5) :38-44.

LI H,ZHOU F. Developments of spaceborne hyperspectral imaging technique[ J ]. Optics & Optoelectronic Technology ,
2012,10(5) :38-44. (in Chinese)

[10] x4, #f 2 A R 20 BEAOUTEE PR A JRIEALL T ] . 7 B R 5 ,2012,5(6) :566-577.

LIU Q Q,ZHENG Y Q. Development of spectral calibration technologies with ultra-high resolutions[ J]. Chinese Optics,
2012,5(6) :566-577. (in Chinese)

[11] Z¥ AATF,KAF, ¥ LI Ha K AR B AHE S 2 [ 1], k5 % 142,2009,17(3) :476-481.
LI B,LIN G Y,ZHANG M Y et al.. Fabrication of diffuser in UV-VUV space remote sensing instrument[ J|. Opt. Pre-
cision Eng. ,2009,17(3) .:476-481. (in Chinese)

[12] &, Zadh, A0 24, F. FOLIGE AR MO ENR )], A6 54k ,2013,34(2) :235-239.

JIN H,JIANG H L,ZHENG Y Q,et al.. Spectral calibration of the hyperspectral optical remote sensor[ J]. Chinese J.
Luminescence , 2013 ,34(2) :235-239. (in Chinese)

[13] &Ah Asat. it g s & s m [ M]. dbat . Jbat 3 TR ik, 2006.

JINW Q,HU W J. Radiancy Luminosity and Chroma and Its Measurement| M]. Beijing:Beijing Institute of Technology
Press,2006. (in Chinese)

[14] GEORGIEV G T,BUTLERB J J. Brdf study of gray-scale spectralon[ J]. SPIE,2008,7081:1-9.

[15] STOVER J C. Optical Scattering ; Measurement and Analysis| M]. 31rd ed. Bellingham ;SPIE Press,2012.

{EE BT

T Je(1985—) U5 HAREA N, T
it WFFESE A 51,2008 4F 2011 4R T3
0PN 27 11 7 e o W /1 e o DA 3
MG AS e 45 4 BT KO 1 AR 7
TS, E-mail ; wangling_jixie@ 163.

com

O (1984—) B, NS TR LR
N, T2+, B B 5 5%, 2007 4F
2009 4FF MK 24 BIFRAR 2%+ A+
EZ e Ve SR e Ol S SR
TEE AR 7 T A AF ST, E-mail ; linchao @

ciomp. ac. cn

IBERL(1972—) 5, WSt T
o BESE B, 2 S K O
AR Desd R Gttt i i o
5 E bR D7 | WOF 5, E-mail:
zhengyq@ sklao. ac. cn



