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In order to expect the purpose of this application research to an important proble
m called the air spectrum by the direct detection of an extrasolar planet, it is carrying out the developm
ent actual proof of the cryogenic temperature deformable mirror carried in an infrared space telescope.
In the drive system of a deformable mirror, it is Micro-Electronic Mechanics System. (MEMS) the system was
adopted. And the design in consideration of the heat stress which is the biggest problem at the time of c
ooling was able to be performed, and DM of the many elements (1000 elements) which operate by cryogenic te
mperature (5K) was able to be made and examined.



B X C—19, F—19., Z—19 (GtaH)

1. HRERBYIIOE R

RABE T RN TE] Lo Thb, 7
TIZ 300 ALL EDOFAENHER I N TS, B
Z X, Mayor & Queloz(1995) I[X[HE D A~
7 MvEERBETE=X BT 5

Z LT, FREOAEMENET IRENTESE
OPFNFRE S-S TNDLZ LD, MEDF
FEEEIEDE. 2 LIOXIRERE~D
WL PR D BN TIE T, XEOEHEIC
KB H AR Fv, RERUIZ K B A RS
RV E W FERERNICEERERIIE LN
R, TODRE L TR AWML
TEHEBHICE D200 [Tk - T, AmikeE
WCHBEE LSRN EEDT-EREZDDL
DO DOKEH, BLOKERDIEA - LD
REEBL Z ENTEUR, FOERITIEE
WZREW.

UL LRIEEZEEBRL LS 55 L,
BEEICHERTHmO CTHLIWERENKEDT
SHEIFTITHFIET D L BNRAREEL 0 5.
FREEBEOREL (2 FT AN 1E, #
B B CITEIC~10 HFIT b 72 5. ARFMNE
WETIE, HENDOBIEH S DEFHIZ
LV ar MR NMIBEMSNDGN, FNTH
~6 it b, ZD [ar NTFARNDOBE| %
BRZ DI, aaF 7T 7 L0 Rkt
KRB DT O A A R 7 A D 7=
O IKIRT 74—~ T NIT7—%BRRT D,

Telescope

Corrugated
Wavefront

Deformable -
Mirror .

Flat Wavefront

r el

B 1. 3% A o

2. FEDOEB
ARISEMZEO HRYIE, RAKEOEZEIHNIZ
XAHRK DN E WD HEREICOZL T2,
IR R SR I H L C m A 2 AT
IWIRIET 7+ —~ 73 T — & B EE
THrZETHD, MIKIEGK) ICCTHEATE
5 1000 HFDOT 74 —~<T NI T —% BiE
LT 5,

3. WD Hk

ARISEERFGE DT — 1T SPICA IZ##Tx5
W DM 2B EFETAZEThH D, D72
O 4 RN A IR . BMEIRGK) T
FET 5% FEF(1000 FEF)D DM #BHFEL .

ISR, F7TH BTk A o 5% 7
V745, TODIIHERHABREEL HD
BT 5, BMERIECEESE 5720, DM
DOEFRENIIMEMS F X Z AT 5, Ahnss
WEFE D i O 72 O IZAT - 7o T SR T /-
BT ZRRBICFHAT 5 2 & T, Hikasit
BEBEIZETT 5,

4. WrFERRR

FERRREZ L TIORT, BIZT 74—~ 7L
7 —HIKROBFEIET Tl < Rk FEBRER
B, fTH BT 24E L5 EE bbE s
H7eBHFEZAT O 2 LR TE T,

4.1: 5 K B3R 1000 BEFDOF 74—~
NI T—%BR L (TREMR), KEOE
FRAFETZ T Tl <, BEEFERAAE L CE
ST OB £ 1T > T b, BARIIZIE, 1K
BEBRIZBWTHWLIREWEAD 7 —T7 v
DOFE. HIE, FWEMAOBEOTF 7 +—~ 7
NI T—LHEBMEOH HEIE S 2T 2B &
Va7 4 7 L—2 a8 Thb,

‘

4.2 ¢ WMRIREBRA KRBT ¥ o Xx— 2R L
7o InX1m DU —7 ZA_—213H VY . B
BAEOAHRT 5 K ICBET D (TR, '
ZePEGAR . I EEBR I Zh LT\ B, £,
ZDF % = WNITHEET S04 LR B
WHFROBEHITo T2, ZOXFRIT, Hb
FOREERE T XTT LI = A8 THiIME
LCW5, ZORE., @EITFIRD O MIKE
WCHEIT DB T D, BEME O B R
DIFENIC L D HFFR DRI %2 KIEIARHE




4.3 SEHIA AR - IREEER - Sol TR
BB X OEEmMMEO = 0%EE, FiE4 B3
L7z (FRZH), ZhbaiBRT200%

RIRT 7 4+ —~ 7L I T — DO R8s
ERETAHIZD, vy MZELDITH BT
Mz 50NERHDNLTHD, BEHERITIT
HBAREEERE (JAXA) FHBHAAFZERTIC T,
TR E AW TIT ), IREERBR X RIBFZERT
DO Z W=, 20FERBRO -0, &

FADOF v o _—%B%E LTz, HAERBRORE R,

HII-A a2y F2BELED TR,
HHE AHEOAMNICHA D Z EERT 2
kbxf’éto

Deformabdity chack

Acoustic test

5. FreREinLE
(WP S, Wt
LR

o3 A M ONEHERT TR 12

(MRS ) (BF 16 1)

[1] Enya, Keigo et al. (2014) Advanced
Materials Research, in press (&, AR
iE)

[2] Enya, Keigo (2014) Proceedings of the
International Astronomical Union, IAU
Symposium, Volume 299, pp. 283-284

[3] Enya, Keigo; Haze, Kanae;
Kotani, Takayuki; Abe, Lyu (2012) PASJ, 64,

10 (FEFEH V)

[4] Enya et al. (2012) Cryogenics, 52, 86
(EHEDHY)

[5] Enya et al. (2012) SPIE 8442, article
84425C, 7

[6] K. Enya (2012) SPIE 8442, article id.
84423Y, 13

[7] Kotani, T.; Enya, K.; Nakagawa, et al.
(2012) SPIE 8442, article 1d. 84420F, 11

[8] Haze, Kanae; Enya, Keigo; Abe, Lyu;
Kotani, Takayuki; Nakagawa, Takao; et al.
(2011) PASJ, 63, No.4, pp.873 (&t )

[9] Enya, K.; Kotani, T.; Haze, K.; Aono, K.;
Nakagawa, T. et al. (2011) Advances in Space
Research, Volume 48,323 (FitdH V)

[10] Enya, K et al. (2011) ASP
Conference Series, Vol. 450. Edited by J.P.
Beaulieu, S. Dieteres, and G. Tinetti.

San Francisco: Astronomical Society of
the Pacific, p.181

[11] Enya, K.; Abe, L.; Takeuchi, S.;
Kotani, T.; Yamamuro, T. (2011) SPIE,
Volume 8146, article id. 81460Q, 15

[12] Matsuo, Taro; Fukagawa, Misato;
Kotani, Takayuki; Itoh, Yoichi;
Tamura, Motohide; Nakagawa, Takao;
Enya, Keigo (2011) Advances in Space
Research, 47,1455 (&&idH V)

[13] Enya, Keigo; Abe, Lyu (2010) PASJ, 62,
1407 (&EFtH D)

[14] Takami, Michihiro; Tamura, Motohide;
Enya, Keigo; et al. (2010) Advances in Space
Research, 45, 1000 (&FidH V)

[15] Enya, Keigo et al. (2010) Advances in
Space Research, 45,979 (&#tH V)

[16] Enya, K.; Kotani, T; Nakagawa, T.;
et al. (2010) Pathways Towards
Habitable Planets, proceedings of a
workshop held 14 to 18 September 2009
in Barcelona, Spain. Edited by Vincent
Coudé du Foresto, Dawn M. Gelino, and
Ignasi Ribas. San Francisco:
Astronomical Society of the Pacific, p.284

(¥R Gt 3 )

[1] Enya, Keigo (2014) Exploring the
Formation and Evolution of Planetary
Systems: IAU symposium 299, June
2—dJuly 7, 2013, Victoria, Canada

[2] Enya, K. (2013) International
Astrobiology Workshop 2013,
Proceedings of the conference held 28-30
November, 2013 in Sagamihara,
Kanagawa, Japan . LPI Contribution No.
1766, p.1047



[3] Enya, Keigo; Kotani, T.; Nakagawa, T
et al. (2010) 38th COSPAR Scientific
Assembly. Held 18-15 July 2010, in
Bremen, Germany, p.2

6. BFFERLRK

() WFgefREE

B EE (Enya, Keigo)
FHMUZEMTTCR RS - R IERT - BY
. WA S - 40392815

(2) WFe /s

Il &k (Nakagawa, Takao)
FHIZEMTIC B TSR - FHEEVERET - 2
%, WA ®RS 20202210

3) /IS P47 (Kotani, Takayuki)
ESKXH - KBRARERE e =7 b
% - WRE. FEEER S ¢ 40554291



