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Abstract

Recent development of spatial light modulator using various optical devices makes
it possible to conduct real-time optical processing of the Fourier transformation.
The method of optical image processing using these devices may be used as an alter-~
native one for the calculation of the averaged power spectrum.

In this paper, a portable real-time processor for stellar speckle interferometry
using a microchannel spatial light modulator (MSLM) is described. The incoherent
image is converted into an electiric charge image which is formed across the crystal
surface involved in the MSLM. Under illumination of polarized coherent light to the
back of the crystal, a coherent image corresponding to the input incoherent one is

obtained through an analyzer.

ETBEBARTF

B 2L O0BHBOABUBVTL HEHLIIFESFITRNAVLENRTVWE, L-H-FXodHH

7o
%
X
T
El

B O KEFEoLBERUBLEDBREINTE R, LI L, AUBUBLWIRELEINZEL O —8
BORHOIWEBBAEIHFANEONT, XL ER2EROBEBRARDAIT I LUERKBEIH TE
EZE RURARYINFHFIRIBPOTY, PDEHOBBTEE I VALK L EBRESE LG
FHICNEBETASEREBEEINR, L L, ZOABREURBARBEN M 37 5, Kk
YO NTFHSONBRRHEEIRAVWALINTEREEIRBRENRSD S, LU, HEHELBERK B L
BROEXZEWCEBEAL P IR, B BUI> THYVRAAZFER2 T OB CEBBHLE
TEWRHON Do I

AN, TIHE EHRBETEZ KNI IECEATLTREZTFOFRATRICZY, B O
SHHAEAB IO > TETVW3SE, JOHLEFWE, XOoOUBINEADCTHNLETH O, FEE
B UBRrAEETER3ILE, BROHAEIEBLTIVIOBRRBELIZ2EL0RED TS

HrEazhlioaghrttdyonizd —RBeEW. ZTEXZRFEZTFLE. TEOIORNERE2ZIET

FWWRHIHSABHNBEBANOABER2EFNCERHIT S L TE Lrd BHEHLKIEEOOMEA

ERIPIATIWABUTCHHETE R2VBELEIILOTEBRZEFOIEERE D HAIWL
AL RAEFE2FE o BERA T VI ZRIATFLODRAELE T > e T ITRTETHRATHAEF L
EMAPNZ 22 (KR UBVWTHESEINETBAAERAEFMSLM (Microchannel Spatial
ght Modulator)% F 3 7z,

MSLM
Bliw, MSLMOEREBRZ2RT, AEEM >4 I LU IPERAHT 3L 20K IETHE

D
g
%
%

7
X

L

==
=1



-
—

OHXBEFHBI. MCP
BBz EAT 3
WAPMR) W&
. BERAEEEE
e —-UL I hMEBHEN
MCPRXYVAEER
BAZXHEAEFOENRT
=3 3N TE REETRZ
NA AL LITHAER HBEETERFI LUK
%, LT FEEBEHEKR BEEBTO
O — XBEEULB LT ETD 3,
KRIAFTATERALVRLEZFORZEW
T3, ., ZOEFOBRBENR

DJIWRADOXAERLDBHRET 321

%

CEBREIN B
F IHBYT B
KEBHR (R ¥
-2 ERLER
EFWCHBL R
DO F N A R
ExnTtwsz
EbaE< 7T

.T_

e

k

u

1’ﬁ

d

I

2 T )]

D

B

¥

>
¥
=)
[
X
=

=

-

)

<

& B

2 I B}

18nJ-c

3

KiERY 92 WTFH
T/ IOy Y EH
IHOoOFORILED
Do

B2 T

#E

F-osrEE
%bf:ﬁc
bn‘t‘ﬁwo

B A
2., 0
FHEFR LB

>

gL YEEnR
TOXEWNHEHLEETFES
COFEEBE —HWLBHAT 3
IORKKEOKRIIEE L X
THROEHBE T8HLH5NT
AXEEEBOLNLEINLE
ZHSOBAFPELLSMSLM
EOF1 v IORHOEE
LEOEELREN DO
DB BUk,

x
M

LN

LEE

TR B W T
AESN
STU -
SLMO®
v, T b
TERD
BOBHD
B E %R

Z

&t

~\

&

*

C

okt

%Sm

i

&
B 3.
% R 9
., ZTHEOI
yHwlzE LBEH
#2M ABORD
2070 dSAEL
FHEHENY -k
Bar HEOV

ek >

-~z REJIOtY
A 2 KW
T YU
%
N
2]

9% A
HE# (18t
— Ak L.
Wz
T 73
b5 R T B,
nhsFHE
T OKE BRI

oot

5

-
“

S
&

Y

"

T
¥

Y

el

J

[

5. gHAER

I I T =

= %

BEEC ®Jowy B

ThiE

sexM T F T8 10
PEFH ~18HzEETH 3,

EREF (P

WEDVETEPOSO-—FBEREERIR LS BRAK
CTHEZBYIERNINETHL. EXR
3 T. ERRBEtOZABULAL
HAXzREREBUL TR 3 L.

=]
B8

FEWRIE
HEA T

S =

E %
HEN
n B,
B ¥
%
f
2N

&

- -
o <

DR

o

5

P

-

309

-

=
3, ~

By R
%, Eh. <
3 M3 X b
ERRUN TN
B RETH D,

TAEAN B
FUIBETR R VR
bExB B3R TE 3B,
HLHXOREEEZERT 3
TR LEADETCTAN

r\i

»
[

L

-
“

b nf o

n
LoN
E 2.
Ly
2R

(<

FH

&

A

m? & & < BOTEET 4 b ORBEIIE W@ )

lpsmm TH YV, EEZAA HH:UL
ZFFORWE S 16anT

&
@ Y
50

b |

WL TESBAET 372 9I0,
KEZE2RT, TOXFEHINT
B OB T P40kgT H B, LTI

THEO
b
%

°

i

r

M @
- N
ft L

Iy 2
SLM®OEXR

% 1. VAWEo TMS
AEES s> n 3, H
WERL TR ELRE R
L) kv o—-yUzZik
L THYET 3, B TEHL
BUTRLULTEZSIT S0
a2 EMDZ & EHP, MSL
COXERTEDLDR TN 3
BN AR-AOD THED

KXEB
L —
R4
C DM
2B 73 Wl
DX E
) X

Uz &

¥

THAT

W0

- ART bW
BWAWEXE
EAN TW 3B
LTI,
1373 B

nk
D ¥
M A~
B (M

BR

WEAEIARv I NVFSHENOLED
SHE#M PCoesyU—-—X)iwxo
Za-FAATER wW¥TcEzIod
B,

Wk I EHME ABENFTE
— SR BEINRIEBEOND-ARY
ERE:BOFBE RD 51 3,
70-F+ —KNThH 3B

v

N

~§

v

Y

ZEoO-LZEEOBIHNBR IOV THEN



@8
UN
D ®HFEUK
TemT
M5

HE

Z‘-)O

3,
EONIE
x 1

=

B L

W

95

S & I N
e

pp

gD

e

S

<
3

st

{voe—Lr g

13,

&

&Izi

B3

-7
<

a2

L)

(RO

&
El

& W

8§ BY 1T
2o U
EE A

W &3

8

(=

&

v D
MEL
B8
BE T
s
@R E
B
xFL

it
[N

an

—EONER

x

KK ARy 9

e

0

o

-
iy

A UN
S 15281 WK DINT OHEETH

T Y A VAR

N ==
FHa Mz
nEN B,
290

8 ED

— XD %

b))

o

Fig. 1.

AN T F

=

188cmE 1®

B

1-

be

BT B

B
o

T o T2,

i

DL

BMoBhBET

meE
=0

=l

@%n%‘z Do

BRcUERDE

ZEHD

-5

EE Y A b

Zz @

%

& Jz,

A
B2 3B
n
LTHB

MDA
gy

548

Je—L¥ MR

and operation

B5 (a)

L —# — (EHRIEHK)

Schematic diagram of

principle

=

& PR

£ 4 18

BWHETE B &
5058

2l

b

ZEh o T

3.

DT FHEEFE

HDZEIRL

i

B o
PANRED

Uz

oot

[

o
&

o
J

N

Z=

2 D7z
5 3E
BEHIW
SN

{

Hoou db M o
& e
ooy A
N

e

i

3y

microchannel plate
of, MSLM.
Fig. 2. an optical

an optical

high-speed

LEN
M / HM [\S M
- MSLM
/\ \J
v
Lens O MONITOR
M
=~ ; i ceD
oL CAMERA M: MIRROR
' HM:HALF MIRROR
x:f:rPL 7 PL:POLARIZER
: :
i i
i I e | ceo
i U ‘ CAMERA
M } PL !
\§ --------- PR X/

HALEOFEERETH Y.

A TRE R

AET

BE P LN1989FE 108 68 ~88 T T2 IC b 1=

<

VN

A=

(s

78

A h o

W2 WwTH 12

all

s
NI

&
-H
Sk
96

~
S
ws

A 0F AN T L}
(MCp)

L2 & 2= )

b

- EREF L LR

AL BE

tayout of
processor

Fouraer

transformation.



TV
MONITOR
TELESCOPE T
SPECKLE MICORCOMPUTER :__-:> IMAGE
CAMERA PROCESSOR
FRAME
VOLTAGE
MEMORY CONTROLLER
l v HALF MIRROR o POLARIZER
v CeD
MONITOR MSLM CAMERA
LENS B U™ Lens
LASER LIGHT
Firg. 3. Q<reductnon system for stellar speckle
interferometer.
',%(t— :
fut
® o]
\ z
— — ©
¥ JCR =
>3 Q=
= o2
k@ b )
-4 =
el ©
é\ e
= — -
.__..._———-——'—> e o .?
g () “
@ o =
’_< [1s) o
2 ] "
g . el
2 o o
f=%
i ° oL
= -
-
p o <=
o (s}
™ e [}
ES o«
& .
m o (o]
=7 o ©
® = 9
ﬁ < o
= o
] a
~® =
iy .
< >
w
=)
2
b
> m
S
2
_/
3 (3 M
B = =
3 ] IS
1N ! —
~ 1 = Fi g. &
> ® i
N b ADS 15281 .

Some samples of binary stars resolved

Tab.

processor.

processor and by digital

by optical

An example of a

fringe pattern

=
= E w0 - ©
- >R = < 2
o\/ HaN
&
i Bt ° -
B2 12 8 =
P—3
> 3 ~ &
~ h = o - s
v 3
®
FIR s 8 g
o i s < o
o~ o~ «©o
- o~ [ad =]
g R
£ [+0] «Q @
[+3) o o [=2)
—i L] —
s
= S > »
m 72} g; ™~ ~
[~} o~ (V)
12 9
Moy e f e (e
Y|ERETE R

(a) ktom

(b)) Fysram

for

the star,





