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Wavefront Sensor [

| Shift Sensor

Tip-Tilt Mirror
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AORERF
Devices Specifications Manufacturers
Deformable 97 electromagnetic actuators, orthogonal array, | ALPAO
mirror 13.5mm clear aperture, continuous facesheet | (France)
Tip-tilt mirror | Two-axis mount, 2 piezo-actuators Piezosystem
jena (German)
Microlens 10x10 orthogonal array, f=70mm, Nalux (Japan)
array 56 subapertures used
WF-camera 4000 fps (512x256 pix), 2000 fps (512x512), | Photron
10um pixel size, CMOS (Japan)
TT-camera 2080 fps (1280x256 pix), 520 fps (1280x1024),| IDT(USA)
12um pixel size, CMOS
WHEt Y — - Shack-Hartmann &, 10x10¥4/20QL>X

- EREBFROTOY TS 6em
- I 7 IN—FrDREF 14.37x14.3”.
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F - 97 actuators
T Membrane - 13.5mm clear aperture
e e W e e . . - Push & pU” control
- 50 um maximum stroke
- No hysteresis
- Response time: 0.8 ms

Solenoids Current

Aperture
Actuator /
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2. N5ERAIRER

Filter: =430 nm and AX =2 nm

Control frequency: 910 Hz

WEF sensor: 10x10-MLA

4000-fps CMOS

DM actuators: 97

KL polynomials: 21

Sensing: Normalized
cross-correlation

Date: September 10, 2011

Time: 02:31:48 UT

FOV: 51.8x51.8 arcsec?

Sensing target : Granules at the center

Acquisition: 28 Hz, 300 frames

Exposure: 0.29 ms

AO ON->OFF FOV: 13.8x13.8 arcsec?
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AO-OFF4 M ihe=15%M52E AO-ON B
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Isoplanatism
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AODEREZ R HBHER(J. W. Hardy, 1998)

(1) Fitting errorcg SRERRBEHORE
(2) Temporal error 2 FHR - HMIEDRALTY
(3) Anisoplanatic error o5 ¥YIALSERE DR
(4) Photon error o oY —IZBITEH/AX
(5) Focal anisoplanatic error 6¢  :cone effect

AO BB DIXF R ERE

02 = oF + 02 + 05+ 0B + 08

AL—ILLE
Strehl = exp(— 05)
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ATST(D=4m)

R Mirror Type Piezo (Xinetics) 4kHz

" w2 ssembly No. of Actuators 1369

B Camera CMOS 2000 fps

N eat sop Microlens array 40x40 ( 1280 used )
(Prime Focus)
1 Controller DSP
Control frequency | 1600 Hz
Band Width (0dB) | 130Hz

Strehl = 0.3 (rO=7cm@500nm, V=12m/s)
RIS — AT 12 LT, ARL—ILLE
0.32FWI HLIIIFREFTSN TS

T T—FTIFYIE
Sac Peaké&[EL
(FREEHSDAKELN )

Instrument +——— ”./\M13

DM M9




Sac Peak (D=76cm)

Mirror Type
No. of Actuators

Piezo (Xinetics) 4kHz
97 (76 used)

Camera
Microlens array

CMOS 2000 fps
10x10 ( 76 used )

Controller
Control frequency
Band Width (0dB)

DSP
1600 Hz
130Hz

Strehl = 0.38 (rO=7cm, V=12m/s)
IREEIVLTULVDAOTIIREMREA KLY
- Multi-conjugate EE&+,# A TLVS




Hida DST (D=60cm) Current  Future

Mirror Type Elec.Mag. Piezo
(ALPAO) (Xinetics)
910 Hz 4k Hz

No. of Actuators |97 (60) 97

Camera CMOS
4000 fps

Microlens array 10x10 (56)

Controller PC (6 cores)

Control freq. 910 Hz 1500 Hz

Band Width (0dB) |42 Hz 87Hz

Strehl = 0.13 (rO=7cm, V=12m/s)
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HELLER

Strehl=0.3|Z A ZE 7§ Seeing

;(L)l(cm) S—AH Slz?f?)2
V=12m/s, X =500nm

12 0.84
10 1.01
8 1.26
6 1.68
45 —2.53
2 - —5.05
0 . . ! !

ATST
Sac Peak

Big Bear
Big Bear (f)

LaPalma

Hida

Hida (f)



500
400
Counts 300
200

100

hE in FREES —A(2 T

T. Kawate, MNRAS, 416 (2011) 2154

> Strehl=0.1 Z

| > Strehl=0.2 E

> Strehl=0.3New AO 3

> Strehl=0.1 3

> Strehl=0.2 =

>

i Strehl=0.3 =

'E Current AO 3
0 50.0 I 100.0 150.0 200.0 (600nm)
0 402 . 803 120.5 160.7 (500nm)
0 33.5 OVI€ 67.0 100.6 134.1 (430nm)

Fried Parameter rO (mm)
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l From telescope

l To vertical spectrograph
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- REEDFWIT—(0.97)%EA. EEDRXIL—TVEH50%LL L

- M14 OB ICK > TKES B/ NEERLFNZUIVEZS

- M1 EMI6ZRYUNT & E—LIFEEEESLEBICAGTS

- ZDIREET, BIDIZS—ZHEAITNIE. AOEN ST KESAB/ICE—LF

BItd

- AJEREEIZ(E Xineticstt 2 97 RFETVRATDELDZEFERT S (M10)
- tip-tit P AT ALIXKYREDRNWEDIZTEZTRZ H5FE (M5)

M1 Flat Mirror, removable M9 Flat Mirror

M?2 Flat Mirror M10 |Deformable Mirror

M3 Flat Mirror M11 |Beam Splitter

M4 Off-Axis Parabola for TT M12 |Flat Mirror

M5 Tip-Tilt Mirror M13 | Off-Axis Parabola for DM
M6 Off-Axis Parabola for TT M14 |Flat Mirror, removable
M7 Flat Mirror M15 |Flat Mirror

M8 Off-Axis Parabola for DM M16 |Flat Mirror, removable




AT LOERIEEE (BUEETE)
IR AT Ls L HAOL R T L
Gamz =A% SN
(dB) A

5
10l (-3dB cutoff)= 100Hz ¥ . (-3dB cutoff)= 208Hz |

15

° (0dB cutoff)=42Hz —~__ (0dB cutoff)=87Hz |
Gain 9
@8) pd pd
- //
N REEERK
-15 |
10 100 10 100

Frequency (Hz)



4(3) SCIDARIZ&LHPLFREDE D EITE
SCintillation Detection And Ranging (I\/ICAO(:FET_ H'—C)
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Solar SCIDAR
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2012%5H27,31H. 6 A 1H

ACi % 60cmMR—LL A KIS E &
Focus 1 J:I)ILTAOEEJJ1,E3-E-7Q~75\‘QEEIE“
Filter: 450nm=*=40nm

Lens == Field Stop 0.5"%E %%

. HAZ GEMRF=9AXC4880 CCDA A
Pupil image ~ |~ 5
Filter —wm 656x494 ., 28Hz. 12bit
Field
L Stop :
erl;ss il : \error CCD camera

Mirror :¢ \E ﬁ()g

Stop
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