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Image Quality of 12-28-2012

Exposure Summary
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012

M22 median v M20: 0.463 [arcsec]
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12



0.6 g
i
+
04 g e et +
: +
i :
0.2 :
L_._.._.—r.._._..l —a
_...%..‘  S——————
0.0} e ]
—-0.2 e . e
whisker_Wmoments whisker_ Amoments whisker_sx
25t + + d
+ + :
2.0+ ; . + 4
+ : i +
i + :
T I R o TR -
i
+ +
1op — — R e : — 1
0.5} B E
0.0 i i i i i
fwhm_weighted fwhm_Amoments fwhm_moffat fwhm_gauss fwhm_sech2 fwhm_sx
08 N B i B e B e R e .~ +
+
+
0.6+ B PP
@
0.4
0.2+ B
0.0 i i i i
R50_Sech2 R50_Moffat R50_Gaussian R50_Sx
0.20 !
0,15 | . : e ,
I
0.05 F T 7 . ]
i
0.00} [ - _%_ - 4
i
-0.05F T DS |
+
-0.10+ g e E
-0.15} + E
i i
-0-20 el e2

Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053

13



Image Quality of 12-28-2012

median v M20: 0.459 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.451 [arcsec]
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Image Quality of 12-28-2012

M22

median v M20: 0.448 [arcsec]

100F s N 100} i@

e
s
/
|

Camera NORTH [mm]
[=)
T
Vs

/
\
=
Camera NéRTH [mm]
[=)
T
O
@
@
@

~200 -

// \ ‘ 1 ~200tg 0,01 pix 0‘

0.3 pix™2 ® 0.01 pix -
1 1 !

I 1 L I L ! I
-200 -100 0 100 200 -200 -100 0 100 200
Camera WEST [mm] Camera WEST [mm]

Hexapod deviation from perfect: x-410.71 y:-291.36 z:19.7 xtilt:-38.55 ytilt:-16.96

Tip
Tilt

Piston -
Trefoil |-
Comat-
Comat-- -
Trefoil |-
htray |-

T d T
0.2 4
0.1+
S 00}
~0.1)
~02}
i
T
= 0.2
g 01p
% oo}
o ~0.1
= 02}
i i i i i i i i i
T T T T T T T T T T T T T T T
02} FETOPO SRR S : JRUTUOU SR S
g 0.1 ,;'/"’"‘\o\ e .:/"'. /’\\ . P -
= 0.0} k. S . — e A \\'/ \—H“‘t‘"__‘\“'/ \h\.
o ~0.1} et i i H + ¢ it 5
= -02f - e i
H]
3
sl
o]

Astignism [0
Astignism |- :
Spherical |

Astigm.5th|........c
Astigm.5th | ER?

Zernike Coefficients

exposure ID:00164072



Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.455 [arcsec]
T T T T T T T T T T
200 R o 200+ @o .....
e ~ OO0 e0
Co~~ @ e @
E 100 { D < \  / —E 100+ : @ e : .. "
£ | —_—— ¥ E o @ > ® ® O
E A ~ 1t E ® - 00 o
g ok SN . {/ _g ok . . ee ! s
© ‘ \ N o4 S © ® 60 (o o
@ : : @ ' . :
£ T~ N AN /7 |E e @ o0 ‘e @
v} [1v H H
O 100k et A A0 100k P . .. B 0.
- i N e e .
—~— '\ 00 e®
-200 + : / 1 500k o ]
200 0.3 pix~2 : ! 200g -0.01 pix: ‘
5P @ 0.01 pix :
| | L L | L L ! ! L
=200 =100 ] 100 200 —=200 =100 0 100 200
Camera WEST [mm] Camera WEST [mm]
Hexapod deviation from perfect: x-605.66 y:-241.12 2z:41.05 xtilt:-50.29 ytilt:-27.48
0.2+ ' ! ! : ! j ] ! : ! ' ! j ! ! ! !
0.1}
o 00Ff
-0.1
02|
_ oo2f
& %l
= 20a)
o 0.2F : : : ; "'//o-\ . F : ‘ : [
E Lar LI = e S \‘\\-//\./WW T
Sosf : I A - R
g sl ) ) T : 7 7 ) ) - -
§ & £ £ 2 £ 3 £ g 3 7 £ ® 5 7 = = 2 = 7§
i) = = @ 2 @ 8 £ £ L I A v A £ - - N
2 < g o ]
Zernike Coefficients
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Image Quality of 12-28-2012

M22 median v M20: 0.48 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.48 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.467 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.491 [arcsec]

N ANAN s | e @6 ®

7
e

E 100F N NN po 1 W00 @ O® ®- ©
£ N e ® - @ - @
T . N T ; : :
£ NN — E © .. L 00 ©
g OF ™~ - - T _g ok e @& @e @ s .
© - . o — © : 2 ‘ & : ® ‘ "
% o e YA — — % [ ] ) . o @ ®
O 100k s S O 100k .. .o‘
Iy N ® oo ©
/] 00__00
~200} : . 1 =200}4 e
0.3 pix~2 ‘ @ -0.01 pix: : i
=P @ 0.01 pix : : :
L i L L i L L i ! L
-200 -100 0 100 200 -200 -100 0 100 200
Camera WEST [mm] Camera WEST [mm]
Hexapod deviation from perfect: x-369.51 y:-136.81 2:-38.56 xtilt:-3.23 ytilt:-3.95
oal . . . : : : : . : ; : , ;
0.1}
o 00Ff
-0.1
-0.2
— 0.2 :
g
£ 02)
o 0.2F :
T 01t
E 0.0 : : R
o =01 - : - : B 8
= g2l . L : . . .
5 & £ £ 3% £ ® £ £ ® 3 £ ® 5 3 9 =® ©& 2 7§
i) F = @ 2 @ © £ £ © [ @ k) A o - - N
2 < g v ]

Zernike Coefficients

exposure ID:00164081
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Image Quality of 12-28-2012

M22 median v M20: 0.499 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.501 [arcsec]
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exposure ID:00164083
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012

median v M20: 0.463 [arcsec]
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Image Quality of 12-28-2012

M22

median v M20: 0.516 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.491 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.495 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.458 [arcsec]
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Image Quality of 12-28-2012
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Image Quality of 12-28-2012

median v M20: 0.519 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.483 [arcsec]
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DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.514 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.491 [arcsec]
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Zernike Coefficients
exposure ID:00164097
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.466 [arcsec]
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exposure ID:00164098



Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 medlan % MZU 0.46 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.456 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.449 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.451 [arcsec]
200‘ sesseeatacaas // et 200‘ @a ..... B B
o - - @0 @
S I N VA e e+ @
T 100 gy vy / 1g 100F e @ o® -
E o\ / ¢ N E e o @0 ® @
E i - ~ \‘ / é . . @ . ]
o NN S I @ &- O o
w : @ : p y
: SN s N B c ® 00 - @
U 100 b AN \\\ 40 ~100} 0 @ @O @
o AN ~ e o @ e
— \ \: 'Y ) o ®
~200F ¥ SO 1 -200}4 0.0
o ‘ ‘ @ -0.01 pix:
0.3 pix™2 © 0.01pix :
| | L L | L L ! ! L
=200 =100 ] 100 200 —=200 =100 0 100 200
Camera WEST [mm] Camera WEST [mm]

Hexapod deviation from perfect: x-351.0 y:-220.92 z:44.25 xtilt:-39.57 ytilt:20.48

0.2} e
o 00Ff
~01}
—02}

0.2+

0.0}
~0.1}
02}

M22.Real

z
)
<
{
(ﬁ
{

Piston -
Tip
Tilt
Astignism |-
Defocus |-
Astignism |-
Trefoil |-
Coma
Comat
Trefoil |-
Ashtray |
Astigm.5th |- e
Spherical |
Astigm.5th | : H
Ashtray | : 3
16+
171
181
19t
20

Zernike Coefficients

exposure ID:00164102



0.6

04 ...... P | | ..
0.2 L "
T | ==
0.0 oo - g
i i i
whisker_Wmoments whisker_ Amoments whisker_sx
30 S Sy Sy P T T +
.25 5 0 O S SO SO B SOUE O SRS P SRS B
2.0
18T O S
—t= — —§ ‘
0.5}
0.0 i i i i i
fwhm_weighted fwhm_Amoments fwhm_moffat fwhm_gauss fwhm_sech2 fwhm_sx
1.0 : : g
0.8 +
0.6 e !
XY RO+ - SRR s eSO DOS OO OO PR SN i
—_— —_— s
— — —F
0.4 4
0.2 E
0.0 i i i i
R50_Sech2 R50_Moffat R50_Gaussian R50_Sx
0.20 T
i
[ R et R P F e B 4
T
0.10 i
! T
0.05 i i |
i !

0.00 ‘%ﬁ = 1 4
-0.05F e e e e eeeo e ememoa s esee e enememeeeeeneeeanenenn % ................ 4
-0.10 E
-0.15} E
— i i

020 el e2

Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053

71



Image Quality of 12-28-2012

M22 median v M20: 0.501 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.475 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.449 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.45 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.446 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.503 [arcsec]
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Image Quality of 12-28-2012

M22 median \/}IEE: 0.467 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.497 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.457 [arcsec]
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exposure ID:00164113
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Image Quality of 12-28-2012

median v M20: 0.456 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.439 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.439 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.429 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.48 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.459 [arcsec]
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Image Quality of 12-28-2012

median v M20: 0.456 [arcsec]
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Zernike Coefficients

exposure ID:00164121
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053

0.4t

e —

Y _ i L
whisker_Wmoments whisker_ Amoments whisker_sx

250 e R - e R . e B~

20k st [T . . . T . R e . B 4

10F- & o R - B SRR e Y o

os| , ! j L T : ]

0.0

i i i i i
fwhm_weighted fwhm_Amoments fwhm_moffat fwhm_gauss fwhm_sech2 fwhm_sx

0.6 - [ eeeen 3 o eeen + E

0.4+

0.2+

0.0

i i i i
R50_Sech2 R50_Moffat R50_Gaussian R50_Sx

0.20

0.10 T i -
1
|

—0.05 koot . TR . [ . [T . TR . R P e 4

T
1
~0.10F — o . s - S R R

-0.15} - ] - : E

- L i
020 el e2

103



Image Quality of 12-28-2012
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M22 median v M20: 0.432 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.429 [arcsec]
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Zernike Coefficients
exposure ID:00164123
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.479 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.472 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.472 [arcsec]
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Zernike Coefficients
exposure ID:00164127
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Image Quality of 12-28-2012

M22 median v M20: 0.472 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.465 [arcsec]
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Zernike Coefficients
exposure ID:00164129
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.447 [arcsec]
T T T T T T T T T T
200‘ //// - - 200‘ 9° ,,,,, B
e OCo e@
| e = e <0 @
T 100+ N 7 ‘ = o 1 100+ e . B : .. & :
E N - ~ s |E ® o oo e o
£ N £ ® o6 e@ o©
o OF ™ R — O o @ - . @ @
= p= . . .
© - / ’ : NN - © : . ' o : ° o ° :
@ : ‘ @ ‘ ‘ : : ‘
E -— / \ - E e @ e : @
O 100k —!l \ \»- 4Y ~100k Oﬂe & A TRE T
W\ ® oo o
;o \\ ‘ o6 - e
~200F AT 1 200ly goren @@
0.3 pix~2 ; ; @ -0.01 pix:
5P ® 0.01pix : :
1 l 1 1 1 1 L ! ! L
=200 =100 ] 100 200 —=200 =100 0 100 200
Camera WEST [mm] Camera WEST [mm]
Hexapod deviation from perfect: x-242.9 y:35.86 2z:32.18 xtilt:-37.74 ytilt:30.52
0.2+ ! ‘ ! : ! j ; ! ! ! ! ! ! ! ! j !
0.1}
o 00Ff
-0.1
Zoal
w 021 :
& %l
=oaf
- 02f :
T 01t
E 0.0 1
o =01 :
= ool . .
s & =2 £ & £ F & & 3 »» £ ® £ 3 9@ &K 9 & g
i) = = @ 2 @ 8 £ £ L I A v A £ - - N
2 < g v ]
Zernike Coefficients
exposure ID:00164130
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Image Quality of 12-28-2012

M22 median v M20: 0.447 [arcsec]
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Zernike Coefficients
exposure ID:00164131
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.482 [arcsec]
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exposure ID:00164132
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.503 [arcsec]
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Zernike Coefficients
exposure ID:00164133
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.463 [arcsec]
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Zernike Coefficients

exposure ID:00164134
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Image Quality of 12-28-2012

M22 median v M20: 0.46 [arcsec]
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Zernike Coefficients
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Image Quality of 12-28-2012

M22

median v M20: 0.455 [arcsec]
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Image Quality of 12-28-2012

M22 median v M20: 0.443 [arcsec]
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Zernike Coefficients
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.487 [arcsec]
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Zernike Coefficients
exposure ID:00164138
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Image Quality of 12-28-2012

median v M20: 0.492 [arcsec]
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Zernike Coefficients
exposure ID:00164139
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Image Quality of 12-28-2012

M22 median v M20: 0.452 [arcsec]
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Zernike Coefficients
exposure ID:00164140
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.442 [arcsec]
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Zernike Coefficients

exposure ID:00164141
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.447 [arcsec]
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Zernike Coefficients
exposure ID:00164142
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.435 [arcsec]
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Zernike Coefficients
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053

0.4} L : : L i ]

0.2

whisker_Wmoments whisker_ Amoments whisker_sx

20b. : [T : P T U

— —— s
1| e S — e .
T : s
i 4 T
0.5+ E
0.0 i i i i i
fwhm_weighted fwhm_Amoments fwhm_moffat fwhm_gauss fwhm_sech2 fwhm_sx

}
0.6} H - " e
e ¥ .
] = f - ]
0.4+ o E
t + +
+
0.0 i i i i
R50_Sech2 R50_Moffat R50_Gaussian R50_Sx

0.20

0.10

005+

0.00 b
B 057 R
~0.10 :

T
1
1
1
1
~0.15} . ; .
-0.20 i i

el e2

145



Image Quality of 12-28-2012

median v M20: 0.466 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22

median v M20: 0.481 [arcsec]

T T T T
200 F i \\ o 200
\ “ : [ 7
\‘ N\ L :
= 100k By feodem 100F
£ NN ~7E
E ~ <N — e B
T . “ P T
E E
O 0 - F— - PR R | O 0 -
b= =4
o S B o
[} ' [}
£ e /i~ S £
© : : ! ! © :
O 100k //- / AN - 4O 100k
</
=200} : “1 4 =200},
A ; e -0.01 pix®
0.3 pix~2 s 0.01pix :
L i L L i L L i ! L
-200 -100 0 100 200 -200 -100 0 100 200
Camera WEST [mm] Camera WEST [mm]
Hexapod deviation from perfect: x456.93 y:-501.71 2z:155.93 xtilt:-200.29 ytilt:11.23
02t : \/ : ) i ! ; ! ! ) A IS VOO N W !
0.1k [ -
o 00Ff P
-0.1 - -
-0.2
— 0.2 »‘
g
=oaf
o 02f ‘ - T
@ 01f - ; i
E 0.0 i ; - : s . ‘
o ~0.1f e - e : : : : :
2 02} E - o - [ i ;
E & £ § : £ © £ f : § £ ® g F ° ©® = ®= =®
g - " £ 8 £ & & s g £ T 5 § £
g & £ 2 2 &z g2 <
2 K g v ]
Zernike Coefficients
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.455 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.447 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

M22 median v M20: 0.438 [arcsec]
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Image Quality of 12-28-2012

DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Image Quality of 12-28-2012

median v M20: 0.434 [arcsec]
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Zernike Coefficients

exposure ID:00164149
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DIMM Seeing FWHM: 0.898(arcsec) sqrt(DIMM fwhm~2 + 0.55"2): 1.053
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Camera NORTH [mm]

Image Quality of 12-28-2012

M22 median v M20: 0.466 [arcsec]
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