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Abstract The history, status and the future of the passive measurement technology used for upper atmosphere
measurement (UAM) are introduced. The principle and method for UAM are introduced. The emission source., four
intensities method, and limb measurement model for UAM are presented. The design and manufacture of field-
widened, achromatic, temperature compensation wind imaging interferometer (FATWindII) developed are described
emphatically. The laboratory experimental system for simulation measurement of FATWindII is built up. Based on
this experimental system, some simulation measurement results of velocity, temperature and pressure of upper
atmosphere are presented in this paper. The research has scientific significance and practical value for physical
geography, atmospheric science, environment protection, national defense and national economic construction.
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Table 1 Emission characteristics of spectral lines used for UAM

Emission line Lifetime /s Wavelength /nm Height range /km Peak altitude /km Half width /km
O('S) green line 0.8 557.7 lower 80~90 97 15
upper 150~300 200 50
OC'D) red line 110 630.0 150~300 ~250 ~100
OH(8-3) band 4.2 730.0 80~110 87 10
0, 43F(0-0) band 14 762.0 80~110 94 10
O" line 5 732.0 200~300 ~150 ~350
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Fig. 1 Schematic diagram of limb viewing measurement
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Fig. 2 Schematic of a novel wind imaging interferometer

0900136-3



2 i

3.2 KEFHUEH HBEEREMERE

SR PNSWAR RN PNG =R B | RPN
L J3E A B 8 XU AR T 9040 A T e B 2T A2 LA
T 5 AT,

R 2

Ao - Dv (17)
DGR 22 B U FRBOR %

w =0, (18)
T €022 %1

Jw _

m 0, (19
TH I 25 451

9Ao o

OT 0, (20)
HERRER P

A, o

ITon 0. @D

Bl 3 9 A AT BETT 14 58 3 1 €0 2 i B M 2 KUK,
BT R . Bl — R A3 BA R B
T A B3 e — 2 2 SUBR A . TR XSS T A —
AN LIPS [ B Call— B0 B8 L T AR 5 — A E
b b — B B g ol B B D A A B LS B
AR T WA 525 I 622 AR EEAME I H A

| T

compensation /\ mirror
glass G3
compensation ¢
glass G2 |
, Iq[
'l\ ol Ly
< | !
\ ,Jbeam 1!
= * splitter| !
v ’ | '
. I
S b : |
1
i ki
compensationgcanning
< > glass G1 mirror

imaging
\ lens
CCD detector

3 TG A E R ERMEXURR T 5L
A2 5 B ]
Fig. 3 Schematic of compensation for field-widened,
achromatic, temperature-compensated wind imaging

interferometer (FATWindII)
a3 B s KSR T b AR B B e AR 4y il
Syt
P, = 2(n,d,cos 0, + n,d,cos 0, +nyd;cos 0;) ,
(22)

A nyne ong SR Oy AR AMEBIES 1 F0 2 g3
SR dydody 3R oY RAS AME TR 1R 2 [ )5
JE 00,0, .0, 7350 R CERIEN S RAs AMEAY I 1A
2 ST A
P, = 2(nyd,cos 0, +n,d,cos O, + nsdscos 0s) ,
(23)
A nyngns 23000 oy R4S AMEBLES 3 R0 4 g3
W dydids ST RS A MR 3 A4 (2R
B BYJREE.0,.0, .05 53 50 G2 A 3 R A A B
I I8 3 F 4 JE AT S AR
(22) 505 (23) AHW AT 73 R GE LR 22 R
A = 2(n,d,cos 0, +nsd;cos s —n,d,cos 6, —
nsd;cos 65 ) (24)
L COXMARN 1T IF G 72 XUSER T WA 1 14
Jot A J5E BE ORI TR T AU 2 B RS SR SRR D B
IIEIEG S
A= 2(nyd,cos 0, +nyd,cos 0, + nsd;cos 0; +
nyd,cos 0,) (25)
X (25) R AT IR I AR I S 1 7T 15354
A= 2(nd, +n,d, +n3d; +n,d,) —
@+é%,
3 4

n

mﬂé+@+
n, n,

I S a A
sin z(é_i_d%_,_di;_,_d%)_...’ (26)

4 \nd  nd ond onl
A @ LA AR A A
JIT L AT A5 3 v A 2 o
Ay = 2(nidy +n.dy +n3ds +nidy) s (27)

o AT R
dydydydiy 0. @
n; ny n; n,
(28) =X W oy X ¢ KSR S B AT A5 2009 0 28 45 04
y‘jLi‘U
dl E)nl dz 3772 d‘g ang d4 (7714
iy iy iy > AL . 2
ni JA ns dA +n§ IA ni I 0, €29

(29) 3 A g %o 3k 3 oK S 5 BRI AT 45 2] 3 A0 3 25 A
j\j[&i]

dy (myen + B +dy iy + ) +

d;(nyas + B) +di (nyay +8) =0, (30)
X, o BRSO 2 I ik FR 50 3 R AT S S B iR 1
ARk OB R BB B E R LR XA BB
SEH

ST (27) ~ (30) R ] Lot

0900136-4



K R A

7 2 R AR SR AR

A() — 2<n1d1 +772d2 +713d3 +n/1d,1)
didoyd diy
n, 7 3 7y
é an, é an, ﬁ an, é an, — 0"
nt I\ n: I\ ns JIA nt JIA
dy (nya +,81) +dz (nza +Bz) +
d; (nya; +,83> +d, (nya, +,84) =0
3D

L5 TR (31 3 HAT A BT (Rl 4 BB
ERBOMEE R M AR R, T RAA 4 DT 4
ASRAVE BRI BT LU 4 AR AR B RIS R
JEJE , HAR B i 25 2R n] RLSE 29 2 (30) 20, RIH FL

i 25 1Y 20K
3.3 BHJHBE(BREMERAKTHMHIEIT
5l

o P = J2 A o A0 DY J2= A 5 ] S5 A 31 P 2 X
AR T ACMEBEE X I3 2 sk 3 fros.
VU JZ i Jo 119 B 8 368 A8 AR AT KL 1) 5 50 ROR 1 [ 1
A RIHE 2 KO8 T 9 01 B 03l 22 L 0 A2 (8 I 22k
BT ARG mAMEAE

2 TUJZ A R B S T 5

Table 2 Compensation scheme of four medium layers

F 3 =R AR

Table 3 Compensation scheme of three medium layers

Glass G1 Glass G2 Medium 3
(arm 1) (arm 2) (arm 2)
Glass LF5 N-LaF21 Air gap
3.3.1 A R T A

T M €022 T BE D Bl A A A T XU T
AL B A ML ER T8 S 1 0 2 I B A A2 KUSUR T A
R B RS AEE RE S M R G AR BN
W WEH BT lensl, TWALRGE KD i E,
B IF R G lens2, Hi [ CCD A . WE 4 i,
HIE AR R G B2k &3t e 8 ARRR T
WALR G, U AE Y HOb 78 B3R B2 3 5 1Y T D
P, RIE 43 6 W (stop) J5 8 3 o 115 B 41
(lens1) , 1 A 43 S5 A8 B RO (— R, — 3
B o R HME B RS G128 B B
S RO G TR G it 28 SR AME B GG B
SYRERIES . BHOCE T AMESES G2 KR Bl
i S A R S FRIR G it 23 ROBR AME B G2, B
I3 AR U T HOE SR &R S8 (lens2) - R AE CCD
L 7E CCD MO TE b & A T3 T 1 5s 2t 5k
WAL ABR R 5 B R 5 GFEAHL gk 2B i
REEMN S FH A/8 Lk 4 WG, DR AR E] 4 iE T

Glass G1  Glass G2 Glass G3  Medium 4
(arm 1) (arm 2) (arm 2) (arm 2) @[’é‘]{%,ﬂ?l“fﬁﬁzl Mg T35 &, B AT L s 38 3 3 L IR
Glass N-KF9 N-LASF44 P-PK53 Vacuum Fi%fﬁ‘lg\ R
Ms temperature
controller box
air (10.00000 m)?m(eo .
air(11.90957 mm
stop lensl / \ BS k y

My
\%‘
| stepping
I controller
Pl

—
G2(65.28672 mm
lens2
computer
CCD

4 BB XU AR T R R R S A

Fig. 4 Mirror-scanning FAT wind Il experimental system system

PHUBCR A T 45 A B R SR B ek &
78 I X A T DG YR L OB ZR OB BRAE 67X 6° 1 ST A
HEA AT E 2] 2 B LAGE K L 2 OO Y
AE A LB o T S 5 o A B IO 2 50 1Y D

I AESEBRE RUSR T8 125 B AP AE R .
i B BB B AR L lensl FBOL: R lens2

I H A At T M 67X 67,
WUSRAR T A AR R G0 ih 70 s BS. A2 B 5

0900136-5



e ¥ 2 e
Gl AMEBH G2, B BOM 88 Ms. S B 0t B Mmoo 225 8000 R Ol A CFE 52 P 2 380 LB A0 N AN o 22 1k
AU PG A R B TR 3 =R JRa).

IR AMETT 5

BT AR E AR YOKR P A L R B B
SR B BHE PR Y 1/ 8 OLRE 2L A/ D ik

CCD AHBLANZ K 25 0 % B0 gk B30 2k 3% 4 2]
TP L o S5 rp ol DU i 3 50 L o 4 oK 28 3
BB Bkl 2 J5 SNk DL K] CCD R4
T
3.3.2 Rt FMmA & 4

FIELAAS 28 98 W9V R 76 52 06 3 = A m] 42 Y

RIE AR R 48t e TR GO 28 6 a5 4%
(OD OGHE WAL 3 8 R G5 RO 88 DGR &
BEROELF A, HoB B & 5 iR . hioe = A
Jek Ll IR B A B AR A O, —
TR 35 O 1% 43 B A R R W A0 G U8 1 41 5, Dy 3R 1)
SEME) s — AR R O I NL L BLA R AR S
Z 0 B0 G 18 S IR AT IS 3 3R OB O B AR
BB ZOG RS BAE A AR T L RS 4ok
A AT WAL RS 1 CCD Boem Er=E T,

spectrum analyzer

reflective
tape

He-Ne laser % rﬂ[ .
Eemency oS e
stabilized BS

speed controll
& display

diffusers

" " | stop input to
Michelson
}' ]\U_L interferometer
. I
collimator interference

filter

Bl 5 ArEmE RS

Fig. 5 Preposed frequency shift system
SR WG R . SEE L P PR A B A L
it 100 Y, LR BCF 24 v i A 7 Fis o

D o 5 0 JH A B 5 B S D6 T B B S D 4 X i
i B Rt s LADR RSO a8 i AR RN 2 R A E

e EAR N 30 om., G WA 18 S AR Gy 2
BB AR SRR | K 7 A 18 U

AL 7 A (1 T Ay

v = 2ndwcos a, (32)

b d W ER o RN H o 5
RS OCER I IS S8 Pl o O 457,

4 BRI S 5 AF 5T

T Yo A SRR T 5 00 A S 4
T IR I 125 AR AR R T 0 5
255 MU RARIR T W (5 %0 R AT T S
BLSE5 A3 T RRIR T T W R T 2
R S SR L R ) T

P BB R
4.1 BERRUE

RO B 52 B G AR AN AT 6 BT s o o I A R

decelerate to
Zero

accelerate to
arget velocity

K6 Ta3g I8 22 I B M UG T8 43 S8 3
ARG & i Fe s = E
Fig. 6 Measurement processes for FATWindIl

experimental system

4.2 F %
RGEEEE G M 100 W R G 38 A 22X
_ Imax 7 D
F= 2, (33)

0900136-6



RIERAE . RE R RIMEA

APRRH BB R R B R 8. 3D WIZRR IR R B T xR R AR E .
L.y CCD BeEXE‘JBijCﬁiTEﬁ(Eﬁnﬁﬁ Rpo)-D  ZARBANE 8 i .

dark intensity dark intensity

100
90
100
50
300 gl
P 0

K7 ARG

Fig. 7 Dark current intensity for system

300
30 30

. 250
: 25 25

i 200
i i ; 20 20

&y F

5 i 150 15
| 10 1 10

S : ot 300! 5 50

| ) S —1( . 0

50 100 150 200 250 300

o)
(=]

Intensity /R
[=2]
(=]

'S
[==]

Pixel

[

Bl 8 T3 I 0 2 IR BE A RUBR T 5 A 2 380 R 58 3 R AL
Fig. 8 Flat factor for FATWindIl experimental system

FIH A LLSR MR R S 5 15 .
I, = (I—D) X F;, (34) B9 b AR - [ — AR A2 09 4 s L & 10
300, 300 4000
2501 2500 950 3500
3000
2000
B 200 B 200 .
E 150 1500 é’ 150 2000
100 1000 100 1500
K 5 1000
k. 500 500
% 50 100 150 200 250 300 9 50 100 150 200 250 300
Pixel Pixel
300 4000 300 3500
250 3500 250 3000
3000
2 2 2500
B 00 e 00 ,
E 150 2000 é’ 150 ; LY
1500
100 1500 100
50 1000 5 1000
, 500 v 500
% 50 100 150 200 250 300 90 50 100 150 200 250 300
Pixel Pixel

B9 ARG — AL 4 0563 E

Fig. 9 Four interferograms before flatting field

0900136-7



i 2 # #H
y 514 TP E. 2301 ER S B 5 B R 25, N e 2k T S BE R T A
HEgER ARTHE, TUEN. &3 F%E. T ) 3 R B R 22 L R I 2 1 IR S 1 BE
W B i B AR AR B S L THBR T T B s A
300 300 9000
250 250 8000
200 200 7000
. . 6000
150 150
£ & 5000
100 100 4000
. . 3000
> . 2000
00 50 100 150 200 250 300 0550 100 150 200 250 300 1000
Pixel Pixel
300 300
250 250
200 200
% 150 % 150
[} Ay

100
50

e, 1
00 50 100 150 200 250 300

Pixel

100
50

OO 50 100 150 200 250 300
Pixel

B 10 F)a R — A 4 i@+

Fig. 10 Four interferograms after flatting field

4.3 RiERINE

P T R e Y I A% A K 25 R B R Bl
% A/8 ik, SRRt — Ul R — iR T AL
A YCGARE] 4 BE WA R DY Rk L AT LA
— 2B WAL % 2 AR AL B D KU 9 AR A
SRV VA R P A A L i 2 R B Y B (A

600 r/m. LIS 7 A2 14 223 B KGE 29 13 m/s) L i 4
UCAHE 4 T30 P TRVRE R P Y 56 B2 05« AT AR 31 4%
REC SN AR P AR AL AR B AT LA 2 h 23
RS = A AR L . SR 5 R XL AR A3 1 6 7 S
FA N 2SR G Y I XU A& 11 i, [T e
853 by R S A S 7 A 2R 0 SRy KGR

250

50
20
40
_. 150
[
E 30
100
20
50
10
0 = i
0 50 100 150 200 250
Pixel

B 11 B eidtsy 600 r/m i A B 1 X 58

Fig. 11 Measured wind velocity when rotation speed of spinning disk is 600 r/m

50
@ 60 40
E
< 40
> 30
T 20
G 300820
g 00 200
100\ 10
200 / 100 Q\‘l”
e1 300
4.4 BENZE
PR S 36 5 3R 58 3l B AR AR AR /)N 5 HL3OE 19 & G L

ﬁﬁmfﬁmﬁ%m ¥ 4% 19 % LR L H G
BRI A AR B A A 5 0 P ML FE . (LR 0
AL B 522 1 SELFE 15222 22 T 0 0 8 2
1 eV

8T:_QA2 V’

(35

1) R 0 81 o S Y A A AT LA b o O
MR 22

P AL 2 R R 2 AR U S, AT LA ) 9 A4S
il BE R JE T H R ] RE YR 2% AR R (35) 2, AT A 5
I8 25 R BE A XUSCAR T 95 A0S 36 B AL 1 I
MR Z N E 12 B,

0900136-8



K R A

Temperature error /(m/s)

3001
5.0
250 ‘
%
£ 150 4.0
100
3.5

50

0 50 100 150 200 250 300
Pixel

& 12

18 J2 KA 3 7 e A
Temperature error /(m/s)

250 </ \ / N =
WA £ 4.8
2007 PIRTIRE T
{ \ ) 4.4

o 150} | )

g SN, 42
[} 100 —— o ] 4.0
3.6 . 38 “ :A': 38
50 4 - 3.6
L 3.4

50 100 150 200 250
Pixel

GE Y 025 R BE AR UG T W3S B AR 0 L R ) ek R 22

Fig. 12 Temperature measurement error of FATWindIl experimental system

4.5 EBRNE
PRl 00 RS R B AR /N T 5 K PR T 55 Y
I EERS RE AN AT 13 B .
2.5

2.0t

15t

1.0t

Pressure relative error /%

0.5
200 400 600 800

Temperature /K

1000

[ 13 TR B B0 AT 0 5% 22 5 ORI BE B o6 &
Fig. 13 Relation between pressure relative error and

almosphere temperature

& 13 AT U S KRB 200 K R 58 1Y
FHXF R 25 e Ko 2. 500 KA EE 8 1000 K B, He
SRR AR R B2 25 2 0. 506, BRIV IR BE I R 15 2 45 4 AE
5 KLAPA I, AT ik i ) 43¢ 22 AT AFE I 7E 2. 504
PAA o PRLXURE A5 9 A0 0 a8 300 6 5 2 A W] L) 4%
il 7E 5 K RLA S BT LM 96 A 0 5% 25 AT LA 42 1]
1E 2.5 AN,

5 A RS IRM B AR K i H

2K U AR R R R 1) 2 S
SE AR 7 1) 4R . LTI AE ) 05 A 1 5
i KRR R T 25 15 10 25 04 4 5 AL T 954 A
Rz ) 9 22 SRR AR T 95 430 (EL B b T 5 9 % B 5
brEt.

A DR SOOI T 25 S GRS 1R T 51X
Tl 42 R T 1 0 AR D X B 9
91 2% B 4 90 1) 440 3 X A 07 11 B 4571 38
R G SOOI T 25 5L B 4 T 53 B 45 32
PRI

A U 0 DX IR XU A 8 3 T XU R T
ASC o o P W DX B ) S S AR IRUR A 9 Y
45— Y AT LR AT DY AN AN [R] AR 067 19 T 9 3o
JEE o DT 92 L 2 L 92 B 47

7 W) b 22 KUSLAR T 90 (UL T 58 301 5 B0 5
A0 JHL D R (8 FH S A A QR 3 5 B A T 90 AP R
1 52 G4 8 S B 25 L S Rk I S 17 ) B AT A
SE BRI R A R A

6 4 ®

B 0T R O B R R 1 B 5T
o RIS, IR T R K S S B
AR S A SRR 0 4t T 2 K A s I i
S U SR B DU R T R I 3 R A 2
IERT EATRETHBF ) 00 KSR F 9 X 10 55 4 . 9
% IR RN L TR B RIBE R . R
1,2 L3 KB B B 4 R A T 5 e
BLIEAT TR R R SRS 5 13 3 T R KK
R\ Tk B R 8 1 4D 0 2

1) G 18 J2 K R I 1K 38k ol 32 B L B
U A 6 ) DA 345 0 O o 79 T O A e T
IR0 5 7 4 6 2 B R MBS S B A 1)

2) BEVF B T AT R R R 5 I
(6,2 I RE A 8 R AS T 9 1305 B AE B 92 3
A%,

3) FFIE T HLUR BRI S %L 3548 T RS
TURE IR BRI 5

4) R T B LR HGE Rk S R 3
SR L T 5 R 26 L AR T A AR
3 KRR T 251X .

52 TR A 24 A [ B b — A 240
A TR 5 SURI T R R A BV AT B
L, X 2 KSR 1 B ST AT L R S

0900136-9



2 M

HL BT 2T 4 R OR A 28 5E Bk O 45 41 3 B A9 BE AL B
PORY I I B: D VIR N SN ES b &gy S I NES N SRR 207
AR HA R R

5 F X

1 Chunmin Zhang, Xiaohua Jian. Wide-spectrum reconstruction
method for a birefringence interference imaging spectrometer[ ] ].
Opt. Lett., 2010, 35(3): 366~368

2 Xiaohua Jian, Chunmin Zhang. Lin Zhang e al.. The data
processing of the temporarily and spatially mixed modulated
polarization interference imaging spectrometer[ J]. Opt. Express,
2010, 18(6): 5674~5680

3 C. M. Zhang, B. C. Zhao, Z. L. Yuan e al.. Analysis of
signal-to-noise ratio of ultra-compact static polarization
interference imaging spectrometer [ J ]. J. Opt. A: Pure and
Appl. Opt., 2009, 11(8). 085401

4 Mu Tingkui, Chunmin Zhang, Baochang Zhao. Optical path
difference evaluation of the polarization interference imaging
spectrometer[ J]. Opt. Commun. , 2009, 282(10); 1984~1992

5 Mu Tingkui, Zhang Chunmin, Zhao Baochang. Principle and
analysis of a polarization imaging spectrometer[J]. Appl. Opt. .
2009, 48(12) . 2333~2339

6 Chunmin Zhang, Xinge Yan, Baochang Zhao. A novel model for
obtaining interferogram and spectrum based on the temporarily
and spatially mixed modulated polarization interference imaging
spectrometer[ J]. Opt. Commun. , 2008, 281(8); 2050~2056

7 Lei Wu, Chunmin Zhang, Baochang Zhao. Analysis of the lateral
displacement and optical path difference in wide-field-of-view
polarization interference imaging spectrometer [ J ].  Opt.
Commun. , 2007, 273(1);: 67~73

8 Chunmin Zhang, Baochang Zhao, Bin Xiangli. Wide-field-of-view
polarization interference imaging spectrometer[ J]. Appl. Opt. .
2004, 43(33): 6090~6094

9 Chunmin Zhang, Bin Xiangli, Baochang Zhao. Permissible
deviations of the polarization orientation in the polarization
imaging spectrometer[ J . J. Opt. A: Pure and Appl. Opt. ,
2004, 6(8): 815~817

10 Chunmin Zhang, Baochang Zhao, Bin Xiangli. Analysis of the
modulation depth affected by the polarization orientation in
polarization interference imaging spectrometers [ J |. Opt.
Commun. » 2003, 227(4-6) . 221~225

11 Chunmin Zhang, Bin Xiangli, Baochang Zhao. A static
polarization imaging spectrometer based on a Savart polariscope
[J]. Opt. Commun. , 2002, 203(1-2); 21~26

12 R. Hilliard, G. Shepherd. Wide-angle Michelson interferometer
for measuring Doppler line widths[J]. J. Opt. Soc. Am., 1966,
56(3): 362~369

13 G. Shepherd, W. Gault, D. Milleret al.. WAMDII: wide-angle
Michelson Doppler imaging interferometer for spacelab[ J]. Appl.
Opt. , 1985, 24(11): 1571~1584

14 G. G. Shepherd, G. Thuillier, W. A. Gault e al/.. WINDII,
the wind imaging interferometer on the upper-atmosphere
research satellite [ J]. J. Geophys. Res.. 1993, 98 (D6 ):
10725~10750

15 W. A. Gault, I. C. McDade, G. G. Shepherd et al.. SWIFT:
an infrared doppler Michelson interferometer for measuring
stratospheric winds[ C]. SPIE, 2001, 4540 476~481

16 Chunmin Zhang, Baochang Zhao, Bin Xiangli et al.. Interference
image spectroscopy for upper atmospheric wind field measurement
[J]. Optik, 2006, 117(6); 265~270

17 Chunmin Zhang, Huachun Zhu, Baochang Zhao. The tempo-
spatially polarization  atmosphere  Michelson
interferometer[ J]. Opt. Express, 2011, 19(10);: 9626~9635

modulated

18 Chunmin Zhang, Jian He. The generalization of upper
atmospheric wind and temperature based on the Voigt line shape
profile[J]. Opt. Express, 2006, 14(26): 12561~12567

19 Zhang Chunmin, Wang Wei, Xiang Libin e al.. Interference
image spectroscopy for upper atmospheric wind field measurement
[J]. Acta Optica Sinica, 2000, 20(2) ; 234~239
RER. £ OM. B S AT W RGOS BRI 5 R R
Bl k% F4mk, 2000, 2002); 234~239

20 Zhang Chunmin, Xiang Libin. Velocity and temperature
measurement of upper atmosphere wind field using Fabry-Perot
interferometer[J]. Journal of Xi'an Jiaotong University s 2000,
34(4): 97~99
FRE R, AHE®. ] Fabry-Perot T ¥ AN 5 1 2 KSR 1Y 8
FERMBBEL)]. B % 38 K F 4k, 2000, 34(4): 97~99

21 Tang Yuanhe, Zhang Chunmin, Liu Hanchenet a/.. Study of the
technique of 4-face coated pyramid prism for measurement of
upper atmospheric wind field[J]. Acta Physica Sinica, 2005,
54(9): 4065~4071
JEIZET SRR XUBUED S5, A T B0 ARG A AR B R R Y )2
KARGHEMAF ], 2/, 2005, 54(9): 4065~4071

22 Tang Yuanhe, Zhang Chunmin, Chen Guangde et al.. The
satellite-bone  super-wide angle shape-changed Sagnac
interferometer push-detecting atmosphere wind field[J]. Progress
i Natural Science, 2005, 16(11): 1491~1495
FEIE . SRR, BROGE 5. BB MAYUUE Sagnac TN
AW RIS I] A & H %8k, 2006, 16 (11):
1491~1495

23 Wang Li, Zhao Baochang. Xiang Libin e al.. The selective
principle of fixed optical path difference of wind measurement
interferometer [ J ]. Acta Photonica Sinica, 2006, 35 (8):
1254~1258
O R AR DR AF. KU IR I T A B O R 22 1 i
BRI, £F |, 2006, 35(8): 1254~1258

24 He Jian, Zhang Chunmin, Zhang Qingguo. Research on theory
and application of the interferogram of Voigt profile [ ] J.
Spectroscopy and Spectral Analysis, 2007, 27(3): 423~426
B, SRR, TRERE. O SO BG RS LR R T 0 He KO
FAWEFELT]. k5 5 ko 41, 2007, 27(3): 423~426

25 Wang Li, Zhao Baochang, Xiang Libinet al.. On the tolerance of
fixed optical path difference and step in Michelson interferometer
[J]. Acta Photonica Sinica , 2007, 36(9): 1697~1700
EOEE, R, A . 8 KRG T AR R 25 I
BARBEEFBHI]. AF FR, 2007, 36(9): 1697~1700

26 Ye Jianyong, Zhang Chunmin, Zhao Baochang et al.. Optical
path difference and detaction mode of Sagnac interferometer used
for upper atmospheric detection[ J]. Acta Optica Sinica, 2007,
27(7) . 1145~1150
MRS SRR, B A RIS IRD R W s T WO
R KRR M B R L] o F F 3k, 2007, 27 (7))
1145~1150

27 Ruan Kai, Zhang Chunmin, Zhao Baochang. Exact calculation of
the optical path difference and lateral displacement of modified
large optical path difference Sagnac interferometer in full view
field used in upper atmospheric wind field measurement[ J]. Acta
Physica Sinica . 2008, §7(9): 5435~5441
Bt #. RER, BER. @2 KRG HE N BB KOG R 2
Sagnac T WAL MG RE 25 50 ) 05 D) =R i i 50T, &
23, 2008, 57(9); 5435~5441

28 Wang Li, Zhao Baochang, Zhang Chunmin. Study on theory of
polarizing Michelson interferometer for wind measurement based
on polarizing arrays [ J]. Acta Optica Sinica, 2008, 28 (4):
700~704
. RAEE . KRR R TR AR MRS B R IR 50 P XL R
MT PRGBSO [T]. &% F W, 2008, 28 (4):
700~704

0900136-10



K R A

7 2 R AR SR AR

29 Ye Jianyong, Zhang Chunmin, Zhao Baochang et al.. Error
analysis of four-intensity algorithm used for the measurement of
upper atmosphere [ J]. Acta Physica Sinica, 2008, 57 (1):
67~173
MG, TRER . B . R KR U R I R R 25 4
PS5 0T]. E FaR, 2008, 57(1): 67~73

30 Bu Zhichao, Zhang Chunmin, Zhao Baochang et al.. Analysis
and calculation of the modulation depth of the Michelson
interferometer with wide field, chromatic compensation and
thermal compensation[ J]. Acta Physica Sinica, 2009, 58 (4):
2415~2422
B, SRR, B . KA I 25 R B R B RIS T
WAL B B 4y B 5 ST ). 4 22 ¥ 4. 2009, 58 (4):
2415~2422

31 Wang Jinchan, Zhang Chunmin, Zhao Baochang et al.. Study on
the rule of light transmission through the four-sided pyramid
prism in the static polarization wind imaging interferometer [J].
Acta Physica Sinica, 2010, 59(3): 1625~1631
FEou, R R S WS R AR XU AR T A b o A T
FrHE e o AL AR S L] R F ), 2010, 59(3):
1625~1631

32 Zhang Chunmin, Zhu Lanyan. Influence of the polarization
direction on the modulation depth and interferential intensity of a
new polarization atmospheric Michelson interferometer[ J]. Acta
Physica Sinica , 2010, 59(2): 989~997
TR R, SR 2LHE. B B XSS T A e O 4% 1 T 1 %k 9 )

T B R e []]. S &SR, 2010, 59(2); 989~997

33 Zhang Lin, Zhang Chunmin, Jian Xiaohua. Passive detection of
upper atmospheric wind field based on the Lorentzian line shape
profile [J]. Acta Physica Sinica, 2010, 59(2): 899~906
ik B SRIER, R/ME. BRRARISGIRE LG LAV T 5
SERGEMBIIE]. H 32 FR, 2010, 59(2); 899~906

34 Zhu Huachun, Zhang Chunmin, Jian Xiaohua. A wide field wind
image interferometer with chromatic and thermal compensation
[J]. Acta Physica Sinica, 2010, 59(2); 893~898
RAbF . KR, /AR B XU T 9 R BE A2 3R T Y
[J]. #2534k, 2010, 59(2): 893~898

35 G. Thuillier, M. Herse. Thermally stable field compensated
Michelson interferometer for measurement of temperature and
wind of the planetary atmospheres [ J]. Appl. Opt., 1991,
30(10): 1210~1220

36 W. Gault, S. Sargoytchev, S. Brown. Divided mirror technique
for measuring Doppler shifts with a Michelson interferometer[ C].
SPIE, 2001, 4306 266~272

37 D. Babcock, G. Shepherd, W. Wardet al.. A prototype near-IR
mesospheric imaging Michelson interferometer ( MIMI) for
atmospheric wind measurement [ CJ]. American Geophysical
Union, Fall Meeting, 2004: SA41A-1040

38 C. R. Englert, D. D. Babcock, J. M. Harlander. Doppler
asymmetric spatial heterodyne spectroscopy (DASH): concept
and experimental demonstration[J]. Appl. Opt. , 2007, 46(29) :
7297~7307

0900136-11



