Conference on Light Bucket
Astronomy

- ed

2010-2011 Alt-Az Initiative Hawaii

[ ASTRONOMY

1V aYk




ations
Lucky Imaging Experiment



Fa

| BandpassVisible NIR

t processing



Fast Cameras 30fps & up

Brand/products
SuperCircuitsl64CEX2 CCD
OpticstarPL-131 CMOS

JAIPulnix TM-6740GHKodak KAI0340CCD Gigh

Watec(Wat-902H2Ultimate)

Many othersAndor, Cook Corp,MallinCam Vision
Research, Point Grelpalsa Optronics Xenics Allied
Vision Tech, Photon Focu®jmaging DRS Data &
Imaging,Imperex Prosilicg, Lumenera(SKYnyx22),
Astrovid(Stellacan)






Table 1: Key Performance Parameters

Opticstar CMOS [ raamr e

Active mager size
di—
. Maximum data rate/ 48 MP5/48 MHz
MicronMTOMOOICMOS [ il
e rate {1280 x 1024) programmable
Low sensitivity vsCCD
21 Vilurcsec
1 . 3 Dynamicrange ____[68.a8
| <8"mag @30fpsz X 1N 6/4 JErre—

Supply voltage 3.0v—3.6V, 3.3V nominal

Power consumption 325m\\V at 3.3V;

130fpsmax attained rate |

Opticstar PL-131 / AG-131 COOLAIR
High Speed Video Cameras




Typical IOTA CCD

164CEX2

| C8 pS some
Watec- Wat- 2Ultimate

| Y-in. CCDw/ AGCor manual gain
| O51 OEIl AOA6 EO A
Owl 0.5xC-mount and focal

reducer B | £
Flock and mask |
Wat-902H2Ultimate
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JAI/Pulnix 6740 GIgE

Industrial camerg Gigabit Ethernet
Kodak KAI'034CCD up t03200fps
Unit gets warm- added TECooled heat sink

Frustrating gain limitg A A 1

B-tap

JAI6470GigE
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IPEngne  Post Communication  Grabber  Pieel  Image  Grabber Extensions | RGB Fites | 5740GE

Exposure Control Gan Settng: Offsel Level
Mode AldB) 533 219 A 0 51

Async Shutter v a9 3
Shutter Speed B(dB) 5398 2186
0 v 34,52

Diract Shutter Valse [Note:On Channel Balance,
channet B aligns to channel 4)
H

Scan Modes
Partial Scan Area

C - 224x480(pattial)]
Binning

1x2 v

Picel Output: 224 x 240



Speckle saturation &
o . +- 3D-Graph of Star Profile  [= |[B(X]
‘mirror aberrations

< Saturation
+ FBEX

JAI 674G 3041ps,4x4binning, sat. present from
refocused speckles (even with defocus & reducing
gain). Mirror aberrations spread each speckle over
multiple pixels improving linearity.




Andor LUCA-S

emCCDype

Greatly reduced eead noise
when operated with
multiplication turned on

Tests pending

658 x 496 (VGA)

10-um pixel Size

Image Area 6.58nm x 4.96mm

Well Depth (e, typical) 26000

Read Noise (¢ typical)<1 to 15 @3.5MHz

Texas Instruments TC2475FPD

Dark Current @ -20°C: 0.05 e/pix/sec

Maximum frames per second*’

Array Size
GGG I 658 x 496 256 x 256 128 x 128
1x1 372 69.0 1272
2x2 707 126 4 2188
4x4 1287 216.5 341.3

IMAGING

Andor LUCASemCCD

Frank Suites, Bruce Holenstein,

Russ Genet collaboration on future

Alt-Azbook chapter
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Gaussian Kernel |
.

Moon image from
web

50x50Gaussian

_Kernel gpglied o,

g OA qd 2 Oa%ﬁ?oxim éfAlC
spherical im f/4

w/no SA correction \with 4x reduction

expected from
411 C , EO
corrector design
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GaWrnel Il

AlbiriopairzQY o ADPAOO
Middle and right images correspond to the lunar
ones on the previous slide.
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Lucky imaging with Light

Bucket

it R
Keep Just2%, but. 45 g3 oogsn 075 31,8064
which? 23:57:28-00

04/18/10

' Use atmosphere to
conjugate the mirrc
aberrations

Defocused moon

video fromC8SCT

processed with

RegistakSseems tc

work

14



Co

IC.COM
ZInitiative.org

s )

oup/AltAzinitiative

The AltA . Telescope, Mirror, & Instrument
Developmentseds. Genet, Johnson, & Wallen, (Payson, AZ:
Collins Foundation Press) 2010
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