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s this always the best way?


http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Hubble_01.jpg�
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Table 1. Space telescopes for infrared astronomy, currently in orbit or planned
for future missions.

) @ ® @ 06

Telescope Launch D(m) A(pm) T(K)
Spitzer Space Telescope 2003 (L85 J-180  ~5.5
AKARI 2006 0.7 17180 ~6

Herschel Space Observatory  (2008) 3.5 60670 ~80
JWST [6] (2013) 65  06-2T ~350
SPICA (2017) 3.5 5200 ~5

(2) Launch year for the Spitzer Space Telescope and AKARI, and the planned launch vear for
the others. (3) Entrance pupil diameter. (4) Core wavelength of observation. (5) Temperature

of telescope before running out of cryogen.



-DM




32

Mirror MEMS-DM chip /~ Gold wire bonding
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Prototype-testbed for Infrared Optics
~and Coronagraph (PINOCO)
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(1) Substrate (®)Cu electrolytic plating (9)Cu electrolytic plating
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rocess of the free-standing mask.
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— skip over
- small IWA

— DT
- large discovery angle
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IWA=3.0\/D Fig. 1. Top: double barcode masks(white area) applied to the pupil of a telescope with
OWA=16A/D mirror(corresponding to black circle) with obscuration(red area). Transmissivity of tl
C0:5.0 areas(black and white) is 100%respectively. Bottom: PSF derived from simulation usir
Throughput=24%
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What’s new? (1)
Integral barcode mask

(a) Inter-barcode bridge

BC_N
BC3
BC2 | P

BC1

BC1

e Optimization of each barcodes is possible independently
a Higher throughput
 Glving arbitral “inter-barcode bridge” is essentially possible
 All holes are rectangle. No acute angle corner
a good for manufacture of free standing mask



What’s new? (2)
Generalized darkness constraints

— Airy
— Small IWA
— High contrast

by

IWA, OWA, Contrast, ... such parameters are in trade-off relation

Especially trade-off between IWA and Contrast “at close area to IWA”
IS Serous
Old: Flat constraint of contrast & New: More flexible constraint

(b)

Log intensity

A/D




Trial design: This Is new!

Sinple barcode mask:
Kasdin et al 2005

LOQO software :
(Vanderbei 1999) was
used for all solutions
in this talk

‘Multi-IWA
- 104 @ 3.2\/D
~ 10°@ 3.8\/D

Slope constraint

Flat constraint
— 108 @ 8.5-12\/D

N=512 over pupil, Th=51%
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 Top: High contrast design (to reach 10-9)
e Bottom: Small IWA design (IWA=1.9)
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Ring mask for wide field survey

— 10°@ 4N/D, 1010 @ 32A/D, Th=50%
Optimization

— with the central obscuration using slope darkness constraints.

— Support structures are added later

Number of DT is 4. Complementally to 1D coronagraph masks.
Requirement of high contrast at outer area of PSF is really not
demanding.

Spider structures work as “inter-ring bridge”

All designs presented here are example. Trade-off study
considering science and manufactureing are needed, finally.



Low-temperature
Deformable Mirror: LODEM
— MEMS 32x32 95
— MEMS
— MEMS 1000 5K
— DM: NAOJ/ATC
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