, o LIGO-T080085-00-D .
Homogeneity summary - nitial LIGO ETMs and FMs -Billingsley
All examples in this .pdf are of OA grade material.
0 designates the bubble class
“A” designates the homogeneity, the classification means < 1x10° ppm

The PV value in the upper left corner of the display tells you the peak to valley opd in
units of waves of 632.8nm

The size of the measurement aperture can be found in the upper left corner of the top
graphic.
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L EEED Homogenei ty 4

Lg fAperture Corning Inc. Canton Plant Metrolegy Dept. 334 Co. Rt. 16, Canton, NY 13617 (315} 379-3283
: Size ¥ 199.92 R in
PV  0.083 wave rsée ¥201.88 wm  7.95  in ETMO] +4.82348
rms 0.009 wave
Power 0.000 wave | wave
Homogeneity 4.46E-87
Points 8171 —8.085328
AsiMag (Z) 0.024 wave | 288
B 2430 Spike 4
Remove Spikes: Off | [(xRMS): 3.80
Data Fill: Off|[Data Fill Max: 25
Removed:
PST TLT PWR
PST | TLT | PWR | AST | CMA | SA3

Zern Terms: 36 |

Zernike Coefficients from ' data peints

Order: Terms: rms:

9.000 0.000 0.001 -90.0601

0.011 0.004 -0.004 -0.001 -0.009 Save Subapt

-0.001 -0.012 ©6.007 -6.001 0.001 ©.6068 -0.001

-0.006 -0.004 0.000 -0.004 0.000 -0.003 ©0.000 0.001 -0.001 +0. 032348

0.006 0.003 0.001 0.001 -0.001 6.000 0.001 06.001 0.601
Measure||Mask Datal||Save Datal|DBSAVE VAN
AnaluzellCalibratellload Data Paak
m 2430 File Data 4
Subtract Sys Err: On | |Min Mod (%): 1|
Sys Err File: r121396.8a2 Phase Res: High
Part Thickness: 4.62 in Scale: 0.500 Wave
Boule ¥: 24622 | _ [acc: off |
Suffie: F I [Light Level: 11@]

Comment: val IE)«’
e tech SN - FFEg
b <~
Data File: 24622F1.ct | Phase Avgs: 6
Camera Res: 1.9608 mm | Intens Avgs: 6 -B.85328
[Time: Sat Jan 04 06:88:09 1997]
SlopeMa TiltXY Filter AutoSeq Metroscript

Profile VideoMon| BlopeY] SPC Meas Controls| FileCopy Report ZernGen
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i ZH&O

Homogeneity

Lg Aperture Corning Inc. Canton Plant Metrology Dept. 334 Co. Rt. 16, Canton, NY 13617 (315} 373-3283
PV__0.280 uave Size Y0186 mm 795  in . +2.89215
ETMOZz
rms 0.044 wave |
Power 0.000 wave | wave
Homogeneity 1.51E-06]
Points 8171 -B0.18733
AstMag (2) 0.1/0 wave | 290
' 24g0 Spike N
Remove Spikes: Off | |(xRMS): 3.00
Data Fill: Off||Data Fill Max: 25
Removed:
PST TLT PWR
PST | TLT | PWR | AST | CMA | SA3
Zern Terms: 36 |
Zernike Coefficients from data points
Order: Terms: rms: y
0.000 -0.001 -0.001 0.000
0.040 0.075 -0.002 0.011 -0.001
0.661 ©.006 ©6.001 -0.008 ©0.00b6 -6.612 9.000
0.021 -0.631 ~-0.009 0.001 -0.001 ~-6.005 0.001 0.000 0.900 +0.09215
-0.007 -0.031 -0.669 06.008 -6.003 -0.001 -9.001 06.000 -0.002
Measure|[Mask Datal|[Save Data|DBSAVE AN
Analyze Load Data
. Peak
@ 2490 File Data 4
Subtract Sys Err: On | Min Mod (%): 1
Sys Err File: r121396.8a2 Phase Res: High
Part Thickness: 4.6l in |Scale: @.5@@' wave
Boule ¥: 24622 | B 17 I L
NI | [Cight Level: 119]
Comment: Valley
e tEch SN - FEOY
<~
Data File: 24622D1.ct | Phase Avgs: 6
Camera Res: 1.9660  mm | Intens fAvgs: 6 -8.18733

[Time: Sat Jan 04 23:37:00 1997]

SlogeMag_j] TiltXY Filter| AutoSeq Metroscript
Profile VideoMon| BlopeY GPC Meas Controls| FileCopy Report ZernGen
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No Aperture

Layout Application

= TMO4

[Fv 0,128 wave |

[rm= 0.0283  wave |

[Power -0.004  wave | . : ) e (P
IHDmDQEHEItw 5.6@E—@7| PSTITLT | PHR | AST | CMA | SAS
[Points 8174] [Removed: PST TLT PWR H

[l

Controls 4
Analyze||[Mask Data||Calibrate||Save Data||Load Datal

] Seidel Coefficients -
From 36 term Zernike fit

Aberration Magnitude Angle
waves degs.

TILT 0.670 -138

FOCUS -0.027

ASTIGMATISH 0.081 3

COMA 9.671 41

SPHERICAL 0.023

[Filter: 0Off |

l [Filter Type: Average]
[Filter Window Size: 5

IQemove Spikes: On

Zernikes

[;ernike Terms: 36 I

|Homogeneitq 5.6@E—@7|

Save Subapt

+. Be56Y

wave

—B.85437
2B4

B Controls 4
lIntf Scale Factor: @.5@@'
Efgmra Res: 1.9600 mm ] [Phase Re=: High ]

IMask Location: |
Data Sign: MNormal
Sys Err File: r111596.802 |

Part Thickness: 135.74 mm |
Part Num: FEE5306

Part Ser Num: 34639BCT

Comment: CAL TECH |

Data File: 34639BCT |

Phase fivgs:

Time: Wed Nov 20 @1:37:07 1996]

[Slope Mag Map| Profile Plot] Bynthetic Fringe Map| [[ntensity Map|

FeportlFile Utilities| Eernike Gpneratel[Manipulatﬂ
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B ZYg0 Homogeneit -4

}l_g Aperture Corning Inc. Canton Plant Metrology Dept. 334 Co. Rt. 16, Canton, NY 13617 (315} 379-3283

Gize XN 201,88 wm 7.395 i
PY ©8.156 uwave Si::YZO}.gB e N +@.11150

rms 0.021 wave | FMO1
Power 0.962 uwave | - wave

Homogeneity 7.29E-07

Points 8248

AstMag (2) 0.976 wave |

& Zyg0 Spike 0
Remove Spikes: Off | [(xRMS): 3.0@
Data Fill: Off||Data Fill Max: 25

Removed:

-@.B4482
345

PST TLT PWR
PST | TLT | PWR | AST | CMA | SA3
Zern Terms: 36 |

I
} Zernike Coefficients from data points

Order: Terms: rms: 12
-0.052 ©.055 -6.029 0.031
9.837 08.607 0.020 -0.006 0.002
| 0.023 0.002 0.012 -0.003 6.000 ©.000 0.001
! 0.014 0.000 0.003 -0.008 -0.002 ©0.000 0.002 -0.061 -0.001

Save Subapt

+@. 111508
0.005 -0.004 0.000 -0.005 0.001 0©0.001 0.000 0.0600 -0.004
i |[Save Data]|DBSAVE Pt 3
Anal zelCallbratelLoad Data Ba ik
B ZYg0 File Data 4
Subtract Sys Err: On | |Min Mod (%) : 1|
Sys Err File: r111596.802 Phase Res: High
Part Thickness: 5.34 in Scale: 0.500 wave
Boule #: 34639 | o Rl
Suffix: SNC I [nght I_evel: 11QI
)¢pm7¥?529/ Valley
38" BOULE <N -
WA
Data File: 34639sn2.sbt | Phase Avgs: 6
Camera Res: 1.9660 mm | Intens Avgs: 6 -0.B4482
[Time: Tue Nov 19 23:38:37 1996]
Elopetiag Ti1 Ky Filte]  PutoSeq

Profile V/ideoMon| Blopet] BPC] Meas Controls] FileCopy Report| ZernGen
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m  ZYygo Homogenei t 4
Lg Aperture Corning Inc. Canton Plant Metrology Dept. 334 Co. Rt. 16, Canton, HY 13617 (315) 373-3283
Si % 80.36 3.16 i
PY__0.033 wave | Size ¥ 82.32 wm 3.4  in EMOZ +R.01534
rms 0.007 wave |
Power 0.021 wave |
wave
Homogeneity 1.89E-07] ~
Points __ 1274] S - -@.81718
- ey, W .
AstMag (2) ©.934 wave | - e e — 221
@ ZY30 Spike 4 o e
Remove Spikes: Off | [(xRMS): 3.00 SR T
Data Fill: Off|[Data Fill Max: 25 Sl
Removed: ff hﬁ\“‘““-=\__i:::;f
PST TLT PWR jf s, o™
PST | TLT | PWR | AST | CMA | SAB wed  § T -
) /\_/‘——/
Zern Terms: 36 | e
r T T T oy
Zernike Coefficients from data points
Order: Terms: rms: 276 mm
-0.004 0.000 -0.053 0.010
0.017 -0.001 0.003 0.000 -0.001 AL
-0.001 -0.001 -0.002 -0.002 ©.001 ©0.0601 0.000
-0.001 0.000 ©.001 0.001 -6.001 ©0.000 ©0.000 0.000 0.000 +0.01534
0.000 0.001 0.0601 0.000 0.000 -0.001 ©0.001 06.000 0.0060
Measure|[Mask Datal|[Save Data|DBSAVE e
AnalyzellCalibrate||Load Data Peak
B 24390 File Data 4
Subtract Sys Err: On | [Min Mod (%): 1]
Sys Err File: r111596.862 [Phase Res: High I
Part Thickness: 4.29 in |Scale: 0.5@@‘ wave
Boule ¥: 34670 | _ [AGC: _0ff ]
ST l [Cight Level: 110]
C x: Valley
CALIF INST TECH _ SA/- o,?? OR
~
Data File: 34640ACT .dat | Phase Avgs: 6
Camera Res: 1.9600  mm | Intens Avgs: 6 -0.81718

Time: Sat Dec @7 91:19:48 1996|

SloEeMag
WideoMod

rofile

T
Filter]  [AutoSeq]

Blopel] S FileCopy| Report| ZernGen

Meas Controls|
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Canton Plant Hetrology Dept. 334 Co. Rt. 16, Canton, HY 13617 (315} 379-3283

+0.VB636

wave

—@. 12485
286

B ZYy30 Homogeneit
Lg Aperture Corning Inc.
5i % 201.88 7.95 i
PV__0.211 wave | Size ¥ 201.88 wm  7.95  in FMO:Z=
rms 0.044 wave |
Power -0.803 wave |
Homogeneity 1.14E-06
Points 8203
AstMag (2) B.170 wave |
B ZUgo Spike 4
Remove Spikes: Off | [(xRMS): 3.08
Data Fill: Off||Data Fill Max: 25
Removed:
PST TLT PKWR
PST | TLT | PWR | AST | CMA | SA3
Zern Terms: 36 |
Zernike Coefficients from data points
Order: Terms: rms:
-0.060 0.059 -6.001 -90.002
0.054 -0_066 -0.024 -B_B818 0.002
-0.051 -0.004 -0.003 0.025 -0.002 -0.008 -0.003
0.005 0.628 0.024 0.002 0.000 -6.061 0.003 0.008 0.000
9.015 -0.012 -0.005 -0.015 -0.065 -0.006 0.001 -0.004 -0.002
Measure||Mask Datal||Save Data|/DBSAYE
|Analgze“Ca1ibrate|Load Data

Subtract Sys Err: On
Sys Err File: r121396.8a2
Part Thickness: 4.619 in
Boule #: 24622
Suffix: C
Comment:

CAL TECH SN - FE0 Y

Data File: 24622C1 .ca |

Camera Res: 1.9600 mm Reset
Time: Sun Jan B85 13:51:08 1997
ElopeMag] Tilexy Filter]  [PutoSeq Metroscript
Profile VideoMon| BlopeY] SPC Meas Controls| FileCopy Report] ZernGen

+0.BBE36

Valley
~

-B. 12485
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8 ZYg90 Homogenei t Y

Lg lﬁper‘ture Corning Inc. Canton Plant Metrology Dept.334 Co. Rt. 16, Canton, NY 13617 (315} 379-3283

PV__0.111 uave | Size Y 20185 w0195 in MO +2.04922
rms 0.016 wave | "

Pouwer 0.000 wave |
Homogeneity 5.98E-87 e
Points 8171 -
AstMag (Z) 0.868 uwave | r
= Zug0 Spike 4
Remove Spikes: Off | [(xRMS): 3.0
Data Fill: Off||{Data Fill Max: 25 (

Removed: B

wave I

-B.@86151
286

PST TLT PWR

PST | TLT | PWR | AST | CMA | SA3 ;::j/ | ;
Zern Terms: 36 | | ]

Zernike Coefficients from = data points
(rder: Terms: rms: 200 mm
0.000 -6.001 0.000 0.000
0.032 0.012 -0.604 ©0.006 0.001
0.613 06.0611 ©0.000 0©.002 ©0.6065 6.0603 0.000
0.004 -0.004 ©.003 -0.005 0.001 -0.001 -0.601 -0.002 ~0.001

Save Subapt

+0.B4922
9.001 -0.004 ©.003 -0.001 0.000 0.001 -0.001 0.001 -0.001
Measure|lMask Datal|Save Datal{DBSAVE VN
AnaluzellCalibratellload Data
B ZY30 File Data N Peak
Subtract Sys Err: On | lMin Mod (%) : 1|
Sys Err File: r121396.8a2 IPhase Res: Hiéh I
Part Thickness: 4.62 in IScale: @.5@@' wave
Boule ¥: 24622 | .
TIOT I [Cight Level: 110]
" ;rf9“m29“ Valley
CAL TECH ON -FEgS
N
Data File: 24622E1.ct | Phase Avgs: 6
Camera Res: 1.9600  mm | Intens fAvgs: 6 -8.86151
[Tine: Fri Jan 03 22:15:59 1997]
SlopeMa TiltXY Filter AutoSe Metroscript

Profile VideoMonl BlopeYl SPC Meas Controls| FileCopy Report] ZernGen
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@ ZYygo Homogeneit
Lg Aperture Corning Inc. Canton Plant Metrology Dept. 334 Co. Rt. 16, Canton, NY 13617 (315) 373-3283
Size ¥ 199.92 mm 7.87 in

PY N.088 wave Size ¥ 199.92 wm 7.87 in  SPETMO: +0.B3 165
rms 0.017 wave |

Power 0.092 wave | wave
Homogeneity 5.10E-07

Points 8169 -B.05614
AstMag (2) 0.077 wave | 296
B Zu30 Spike 4 \

Remove Spikes: Off | [(xRMS): 3.00

Data Fill: Off||Data Fill Max: 25

Removed:
PST TLT PWR
PST | TLT | PWR | AST | CMA | SA3

Zern Terms: 36 |

Z2ernike Coefficients from data points

Order: Terms: rms:

-0.005 ©.055 -0.136 0.045

-0.022 ©.031 ©.002 -0.002 -0.007 Save Subapt

0.003 -0.007 ©.011 -0.005 06.003 06.001 0.001

-0.006 0.611 -0.002 0.004 -0.004 0.0601 ©0.001 0.003 0.000 +0.03165

-0.001 -0.605 0.002 -0.003 -0.0601 -0.004 -0.001 06.602 06.001

Measure|[Mask Data][Save Data][DBSAVE S
fnalyzelCalibratel|lLoad Data

B ZYyg30 File Data 4

Subtract Sys Err: On | Min Mod (%): 1

Sys Err File: r111596.882 Phase Res: High

Part Thickness: 4.29 in Scale: 8.500

Boule #: 34640 | _[pec: off ]

T BCT | [Cight Level: 110]

coﬁentf:_é 3 Valley
CALIF INST TECH = -(~E£¢Q
~

Data File: 34640BCT.dat | Phase Avgs: 6

Camera Res: 1.9608  mm | Intens Avgs: 6 -8.85614
[Tine: Sat Dec @7 22:36:54 1996]

SlopeMag| TiltXY Filter AutoSe Manipulate]

Profile [VideoMon]| BlopeY] i5PC] Meas Controls| FileCopy| Report| ZernGen
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- # N

B Z4Yg0

Homogeneit

Lg Aperture

PY 0.169 wave

rms 0.025 wave |
Power -0.024 uwave |
Homogenei ty 9.09E-87|

Points 8171
AstMag (2) B.111 wave |

B 2Z4Ygo Spike 4

Remove Spikes: Off | [(xRMS): 3.0@
Data Fill: Off||Data Fill Max: 25

Removed:

PST TLT PWR
PST | TLT | PWR | AST | CMA | SA3
Zern Terms: 36 |

Zernike Coefficients from data points
Order: Terms: rms:

-90.137 ©0.038 ©0.029 -0.013

0.055 -0.604 0.003 -~0.014 -0.067

-0.016 ©0.013 6.603 9.901 0.600 0.004
~0.016 -0.002 ©0.001 -9.001 -0.602 0.000
-0.001 -6.005 0.004 06.002 0.000 0.000

Corning Inc. Canton Plant Metrology Dept. 334 Co. Rt. 16, Canton, NY 13617 (315} 373-3283

Size X 199.92 wm 7.87  in
Size Y 201.88 wm 7.95  in SPETMO +0.05730

wave

-B.11121
290

i
——— T
i ]

e

——== |
=] | | |
216 mm

9.001
0.000 -0.001 0.000
9.006 0.000 0.000

+@.B857308

Save Datal[DBSAVE

|Analgze"Calibrate|Load Data

Subtract Sys Err: 0On

Sys Err File: r121396.8a2
Part Thickness: 4.618 in

Boule #: 24622
Suffix: G

PAN

valley

Comment:

CAL TECH SN -F E09

~

Data File: 24622C1 .ct |
Camera Res: 1.9680 mm
Time: Sat Jan 04 14:10:35 1997

-B.11121

Reset

SlopeMag]| TiltXy

Profile VideoMon| SlopeY] SPC Meas Controls| FileCopy Report ZernGen

Filter| ButoSeq

etroscript
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