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LIGO-M960129-C-P

A. DCN: LIGO- T970040-00-D LIGO DETECTOR OPTICS Page | of &
B. LIGOSN: __ TM 1B Incoming Inspection Check-off Sheet
Core Optics Blank Material

The purpose of this sheet is to verify material physical dimensions, perform visual inspection, and to facilitate material
traceability of LIGO Detector optics. This sheet is to be included in the LIGO Quality Assurance traceability file.
Complete a check-off sheet for each optic blank received and inspected.

C. LIGO Contract No._ PC 20642 D. Glass Mfg./Order No: Heraeus /56001652
E. Core optic Material: (BS/FM QTMY ETM/RM) F. Glass Mfg. Part No. _ BO784
G. LIGO Drawing No..  D960794 -A-D H. Manufacturer’s Boule No.: Melt MF.F 8561

I. Date Received at Caltech: IR 10- 06-9?

inspection report
J  [“X Verify glass manufacturer’s €ertifieatien against LIGO Component Specification No. E 960095-A-D

Attach the applicable Component Specification Verification sheet.
inspection report
K [Z/Attach a copy of the glass manufacturer’s €ertifieation-to check-off sheet.

L Attach the glass manufacturer’s birefringence map, inclusion map, and data sheet per the above Component
Specification. No b'lre-ergence ar inclusion rMop q)resen,t

M B/Visually mspect for shipping container for damage. If applicable. describe the damage on attached.

N E/ Visually inspect the blanks for damage, for chips on surfaces and edges, or for other defects. If applicable,
describe damage/defects on attached sheet.

o B/ Verify core optic blank physical dimensions per applicable LIGO drawing.

E/ Inspection of material diameter. Diameter 0. 10 in 7.56.7F mm

B/ Inspection of material thickness. Thickness 84729 in 10%.9 mm

r N Verify that the Registration Mark is present (with arrow pointing to the first surface) as required by LIGO
Component Specification. N g reg{ stration marks :PF&SE('Et

Q[A" Verify receipt of 25mm X 25mm cylinder Witness Sample(s) required by the LIGO Component Specification
and visually inspect for damage. Describe damage on the attached sheet. $h-lpped SQPGFGRB

R B/Sign and date original packing slip (shipper) and distribute per paragraph 3.R.

Inspect By: &E@K) Date Inspected: |0 -0 -9F

N

Reviewed and/or accepted by:
Cognizant Engineer: Date:
LIGO QA Officer or Designee: Date:

FM300 Figure 1



LIGO-M960129-C-P

LIGO DETECTOR OPTICS Page Reor 3
Incoming Inspection Check-off Sheet
Core Optics Blank Material
COMMENTS/DISCREPANCIES: (Disposition damage/djscrepancies per LIGO Quality Assuragce Plan (LIGO
M960076-00-P) paragraphs 5,12 and 5.12.1.) _Np jﬂb disk. ( ETP not [gfxE(gnged )

\st ’ rks.
No in ter'?erogmms or homogmeity) mape. No k;[_ceﬁmg_e_me

ragm o

Striae. not rz?or‘ted. No OH-content mportpd.

Witness sample. sm{bpgd seloarcﬁc@lg.

SKETCHES:

msrosrTmNs:_BﬂQ&&Ed_nmLtmngﬂQn_ca@rb |Z-30-0%F

trine, sKeteh.
Recewed residual strain r@mr{:
Recewed OH-content reDOFb and araph,

1\
Roceived mteﬁ%roamms and homoaanm%_ma_pi___




LIGO Component Specification Verification Sheet

Mirror Blanks, Input Test Mass

Reported

. : - f. . ‘/
Serial Number: 7™M 105 Specification Value
Physical Dimensions LIGO-D%960794 v
. 256mm
Diameter +1,0mm, -Omm 256 F e v’
. 108mm
Thickness +1.0mm, -Omm 108.9 mm v
Chamfer 2.0mm Max 2pl minimal —
Clear Aperture Central 235mnp, —_—
- Material Fused Silic -’a?," Certificati L
4 ateri #7980 o ertification
= “Top” of Optic, 80mm . :
% Registration Mark Arrow Points to Side 1 Certification None
@ . 25mm dia. x 25mm shig
5]
= Witness Sample cvlindrical ﬁmlﬂ v
‘5 Witness Sample Map Map Attached —
2| =» Hand Sketch
£ | Defect Depth <0.5mm wiocation & dim. IN©
s | & _ Homogeneity <30x107p-v Interferogram
2 | £| Within the Central 30mm ). = 632.8nm Homogeneity Map _|No
= g Homogeneity <25x10°p-v Interferogram
<2 % | Within the Central 200mm A= 632.8nm Homogeneity Map No
T . PC Compatable
e Homogeneity Data ASCII Format 3% in. Disk No
— —
- Birefringence < 1 nm/em Certification,
= Within the Central 80mm 3 Birefringence Map No
Birefringence < Certification,
Within the Central 200mm < 3 nm/cm Birefringence Map No
Bubble & Inclusion within Total <0.03mm" Hand Sketch
the clear aperture. Per 100cm’ of Glass. wilocation & dim. |No
Mazx. Inclusion Diameter < 0.1lmm '
. 2 ppm/cm . ,
Absorption A= 1.06pum Certification No
Striae within the Clear Grade A .
Aperture per MIL-G-174 Inspection Report N,
Bink_ITM.doc
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HeraeusS |NSPECTION REPORT

QUARZGLAS

POL-QW

Project LIGO

Customer : HERAEUS Amersil Inc. Duluth, Ga 30136-5821
Order No. : 45000023300dtd 30.09.96 as
HAI-Order No. : none
HQS-Order No. : 94908401
Item No. i1
Quality : Fused silica Suprasil 312 S
HQS melt No. : MFE.F 8517
Marking : 960095-IM10 BN 5C5Y
Diameter :256,6 mm
CA Diameter : @200 mm =227xE”*
Thickness : 108,8 mm
Edge :0,3-0,5Smm
Parallelism :<0,08 mm
Roughness : ground
R, : 1,08 um
R, : 8,86 um
Bubble class : 0 ; none bubbles
Birefringence : CA 9200 mm <= Snm/cm
Homogeneity : see Interferogram
Striae Grade DA
Granularity : none
Remark : Test Sample (925 x25 mm) with the same marking
POL - Qualititspriifung Optik
Date : 15.08.1997

Inspector :ODauth  Mu-l
£:\groups\POL\POL-QS\AMIPRO\INSPREP\Ligo\ligo01




He'aeus Order Nr.: 94908401 Pos.: 7 ate: (4,09 97
@ 25¢L mm x.£9% mm

QUARZGLAS
Quality: Suprasil 772 nspector: Q
| POL-QW Plate No.: 750951/ 4o/ 5054 el

defect depth: none
Bubble: none

Inclusion: none
Striae: none

Diameter |0,03mm |0,05mm |0,08mm |0,12mm_|0,2mm 0,31mm |Sum

piece

mm?

TBCS= mm?
/100cm?

g:\groups\pol\pol-qw\amipro\form\pro_Bub3.sam




Heraeus i s waomm | 75077
QUARZGLAS o MM X 708 & mm :
Plate No.: %00 75 e 42 / 50575 |nspector /Z—%
POL - QW Residual strain- Report /%)
Edge Center Pos.
20 nm
5 <A nm/cm




@

=N

10=90.4698 , 11=82.7961 at x=7225 OH-content: 154  ppm H erae
QUARZ

MEASURE NO. : 5054

DATE :02.09.1997 TIME : 10:35

MEASURE START 110000 1/cm

MEASURE END : 2000 1/cm

OP-DISK-PATH LENGTH : Ko-200-PL: 4.0 cm / Order No.: 9999 9999 / Material: Su 311—-OH-content: 154 ppm at x=7225

91
{
. _____\_b_\\ ¥ / /_/_/
O\ /
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83 \/

7800 7600 7400 7200 7000 6800 6600 6400
Wavenumber (cm-1)



Phasendaten
Einheit n{ppm)

Héraeus

QUARZGLAS

POL-QWY

MeRwellenlinge 632.8 nm

Datum: 02~ 97 Bediener: Rt
ID; 504404 Hr:

HOS-Auftr.-Nr.: 98492867
Kunde: HAI

Produkt: LIGO
Pos.-Nr.: 1
Auftrags-Hr.:

Kommentar: 960095-im-y0

Probendicke: 108.8 mm Histogramm
CAmrcin: Matm 1a T f’lm L 'l[lh'lilfliﬁllmllmfuusu;,..ur-@:um
CA-Durchm.: 200.0 mm .

|
Bilddurchm.: 200.3 mm .

Mittelpunkt:  {0.0mm,0.0mm) !

F I
113 1.70 2.27

Radius: 100.1mm
Punkte: 69729 Sub. Terme Betray [Winkel
X|Tilt 0.0396(102.2547
Fokus -1.0816
Astigm. 0.0724|-83.8917
|Koma 0.1097|-22.2222
SA3 -0.0741

Datei: 505400.tif, 02.08.97, 07:35

SASSMNSAL |

\
Y

b
”v -
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SR

Heraeus
Heraeus Amersil Inc AMERSIL

3473 Satellite Bivd.
Duluth, GA 30136

Pick Ticket

Sales Order #: 5001652 Terms: FOB Duluth
Delivery #: 300351563 Customer PO # pc208421

SHIP TO: 5594

G oy, CALIFORNIA INST OF TECH
N e Attn: Gari Billingsley
( 5 A Z.f) AD 391 SOUTH HOLLISTON

PASADENA, CA 91125

ref quote# 9607054 » Order Entered By: DANB
he Salesman: 00000020 MARC SCHNEIDER
/72
' b 2 /\/ Route: U PA
7%L/1 Actual Route: A:i pdea 42‘/,/,,9/(/
© -
LINE PART DESCRIPTION UNIT SHIP PICK ACTUAL PICK UNIT
ITEM | NUMBER MEAS DATE QTy PICK QTY LOCATION PRICE
000002 50784(DISC, SUP 312, G, 2556 X 108 EA 110/07/1998 11.000 ’ | B rD’2
order from HQS $43,910 ea. divry approx. 12
months.....part includes a witness aproximately
25mm diameter X 25mm thick from a nearby portign
of the ingot prior to hot form flow out
-t !
Special Packaging: @3 a piece
# of Shipping Caﬁéﬁs: /
Total Weight of Shipment: : 55<0
Insurance Charge: Freight Charge:

Picked By: ﬁ Dl /Q//%,\d

Date: g\yl/o_ [’97/

PAGE 1







LIGO-MY70024-A-P

A.DCN: LIGO-_[970040-01-D LIGO DETECTOR OPTICS Page | of 3
B. LIGO S/N: Z "ZTESZE_ C  Incoming Inspection Check-off Sheet

Core Optics Polished Substrate

The purpose of this sheet is to verify material physical dimensions, perform visual and microscopic inspection, and to
facilitate material traceability of LIGO Detector optics. This sheet is to be included in the LIGO Quality Assurance
traceability file. Complete a check-off sheet for each optic blank received and inspected.

C. LIGO Contract/Purchase No.: PQ |67 \59 D. Substrate Polisher: Q S) ( KO .
E. Core optic Material: BS / FM /QITM) 4ITM/ETM/RM  F. Date Received: __ (- RF-98

G E/Verify glass polisher’s Certification with LIGO Component Specification No. £960093 - C-D
Attach the completed LIGO Component Specification Verification Sheet.

HB/ Attach a copy of the glass polisher’s Certification Document and data sheet to check-off sheet.

L B/Verify receipt of an IBM PC compatable disc in ASCII format of all Surface Data per the applicable LIGO
Component Specification sheet

J @/Attach the surface maps supplied by vendor per above Component Speciﬁcationé to the check off sheet.

K E/Visually inspect for shipping container damage. If applicable, describe damage on attached sheet and notify the
Cognizant Engineer

L B/Visually inspect the polished substrate for shipping damage, for chips on surfaces and edges, or for other
defects. If applicable, describe damage/defects on attached sheet and notify Cognizant Engineer.

ML Verify polished substrate’s physical dimensions per applicable LIGO drawing.

[4 Inspection of material diameter. Diameter OMHR  in 290,94 mm
Inspection of material thickness Thickness 3.94 R.99 mm
Wedge Angle 0’24’

N EVerify that the Serial Number is present in the proper format as required by LIGO Component Specification.

0] E/Verify that the Registration Mark (line with arrow pointing toward surface #1) is present as required
by LIGO Component Specification.

P ['a/lnspect.the sides and bevels with the naked eye in normal room light and against a black background to verify
that there is no gray, scuffs or scratches per the applicable LIGO Component Specification.

Q B/Use a dark field microscope at 5X magnification to inspect the polished optic for scratches and defects over the
central 80 mm diameter per the applicable LIGO Component Specification.




LIGO-M970024-A-P

R [] Sign and date original packing slip (shipper) and distribute per paragraph 3.R. No S\’lipper

Inspection By: R Date Inspected: __ O »20 . )
Reviewed and/or accepted by:

Cognizant Engineer: Date:

LIGO QA Officer or Designee: _ Date:

FM300 Figure 1




LIGO-M970024-A-P

LIGO DETECTOR OPTICS Page_D of 3
Incoming Inspection Check-off Sheet

Core Optics Polished Substrate

COMMENTS/DISCREPANCIES: (Disposition damage/discrepancies per LIGO Quality Assurance Plan (LIGO
M960076-00-P) paragraphs 5.12 and 5.12.1))

SKETCHES:

DISPOSITIONS:




Serial Number: EITM@ 4_Q Specification Reported Value | v
Surface Figure Spherical,
S Over Central 200mm dia. Concave
b Radius of Curvature 14,180m
T Tolerance +140m, -1000m 13‘ 4B0 m v
@7 » Astigmatism < 13nm p-v 2. A nm v
g Surface Figure Nominally Flat
- | 9 Over Central 200mm dia. c
S| 3 Radius of Curvature —9F40m— 13,630 m L i AR
ot "5 of the Wavefront +=500m—-00m— - 4.90 | 4 .82
= | @» Astigmatism < 15nm p-v
2 B s 2.3nm
s Low Spati y +
— » patial Frequency Band <43cm
o § - Central 80mm Oms < 0.8nm 0.6nm v’
= | @ 8 Low Spatial Frequency Band <43cm’
E| g€ Central 200mm Opms < 1.6nm 0.9 nm |V
.g ‘3 &| High Spatial Frequency Band <43-7500cm’
& | & Central 80 & 200 mm Os<0.2nm 0.7 - 0.18 |v
» Low Spatial Frequency Band <43cm’ 7
E ~ Central 80mm Opms < 1.6nm 0.5 nm v
s g Low Spatial Frequency Band <43cm’
§ © Central 200mm Oms < 3.2nm a.Bnm vd
- =
T @ High Spatial Frequency Band < 4.3 -7,500 cm™
@ Central 80 & 200 mm Ors<0.20m O N7 - 0.1F | v
Specification Certification .
= z The Total Area of scratches within the central 80mm diameter shall not Hand Sketch
2z < | exceed 25 X 10° square micrometers (width x length). widimensions | *|
S £ | The total area of scratches outside the central 80 mm diameter shall not Hand Sketch
Q- 9 . . v
> @ | exceed 250 x 10° square micrometers. £ 50,000 w/dimensions
@ There shall be no more than 10 point defects within the central 80mm Hand Sketch /
o 2 | diameter. w/dimensions
D S
o) g
a : & | There shall be no more than 100 point defects on the entire surface. Hand Sketch
-2 £ | Point defects of radius greater than 25 micrometers are treated like | w/dimensions ]
R-R2 E scratches for the purpose of this specification. Point defects of radius
ﬁ less than 2.5 micrometers are disregarded.
w
= Z
o & | Sides and bevels shall be polished from a three micrometer grit finish. Inspection
,‘S 5 | These surfaces shall appear transparent with no gray, scuffs or scratches Report T
c‘n) & | visible to the naked eye when viewed in normal room light against a
S black background.
5

LIGO Component Specification Verification Sheet

Input Test Mass

Page 1 of 2



Specification Certification .
= 2 The total area of scratches shall not exceed 75 X 10° square micrometers Hand Sketch L
% '.:e over the central 80mm (width x length). Z |\ 0,000 w/dimensions
o g The total area of scratches outside the central 80 mm diameter shall not Hand Sketch
A 3 : . . —
2 exceed 750 x 10° square micrometers. < 5,000 w/dimensions
@a There shall be no more than 30 point defects within the central 80mm Hand Sketch | _-
9 g diameter. w/dimensions
Qo Q
@ - . . .
o ';: & | There shall be no more than 100 point defects on the entire optic. Hand Sketch
-2 £ | Point defects of radius greater than 25 micrometers are treated like | w/dimensions L
S« & | scratches for the purpose of this specification. Point defects of radius
Qo_‘ less than 2.5 micrometers are disregarded.
ml\
£ Z
% £ | Sides and bevels shall be polished from a three micrometer grit finish. Inspection
i o | These surfaces shall appear transparent with no gray, scuffs or scratches Report
(}J) 3 | visible to the naked eye when viewed in normal room light against a v
3 black background.
=

ITM_tbl.doc

LIGO Component Specification Verification Sheet

Input Test Mass

Page 2 of 2




M GO-CIB (93490~ -D

G

CSIRO

Telecommunications & Industrial Physics

Bradfield Road, West Lindfield
PO Box 218

Lindfield NSW 2070

Tel: 9413.7620
Fax:9413.7200

LIGO Document Control Center
c¢/o Linda Turner

LIGO Project, Mail Code 51-33 17 W 1978
California Institute of Technology

Pasadena, CA 91125

USA

Attention: Garilynn Billingsley

Attached is the certification package for LIGO core optics substrate 2ITM04-C, produced by
CSIRO as a deliverable for LIGO under purchasing contract PC167159.

Regards

Chris Walsh
Optics and Surface Science Leader



LIGO Certification Report

This Certification Package relates to the following substrate: Input Test Mass (2 KM)

Serial number: 2ITM04-C

The Package consists of the following documents:

1. Printed documents
HABA - LIGO -C-PD:

HABA - LIGO - C - SB:
HABA - LIGO - C - SP:
HABA - LIGO - C - SN:
HABA - LIGO - C - SF:
HABA -LIGO - C - SL:

HABA - LIGO - C - SH:

Attachment 1

Attachment 2A

Attachment 2B

Attachment 3

Attachment 4

Certification of Physical Dimensions and
Registration Mark location, orientation and
dimensions

Certification of Side and Bevel Polish

Certification of Scratches and Point Defects
Certification of Serial Number location, dimensions
Certification of Surface Figure for Sides 1 and 2

Certification of Surface Errors - Low Frequency, for
Sides 1 and 2

Certification of Surface Errors - High Frequency,
for Sides 1 and 2

Hard copy print out of LADI data for Side 1 with
piston, tilt removed and also for piston, tilt, power,
astigmatism removed

Hard copy print out of LADI data for Side 2 with
piston, tilt, removed and also for piston, tilt, power,
astigmatism removed

Hard copy print out of LADI data for transmitted
wave front in measurement configuration where
beam enters through side 2, reflects from side 1 and
exits through side 2, with piston, tilt removed and
also for piston, tilt, power, astigmatism removed

Hard copy printouts of TOPO 2D data obtained
with 2.5X and 40X heads at three central positions
(side 1)

Hard copy printouts of TOPO 2D data obtained
with 2.5X and 40X heads at three central positions
(side 2)

Document number: HABA - LIGO-C-PD -A



LIGO Certification Report

2. Electronic data

Surface maps for sides 1 and 2 are available at the CSIRO ftp site under the following file
names:

LADI data: 2ITM4Cl1.zip (Side 1) 2ITMA4C2.zip (Side 2)
2ITM4C2A .zip (wave front)

TOPO data: (2.5X) T22IM41A.asc (Side 1) T22IM42A .asc (Side 2)
T22IM41B.asc T22IM42B.asc
T22IM41C.asc T22IM42B.asc
(40X) T42IM41A.asc T42IM42A .asc
T42IM41B.asc T42IM42B.asc
T42IM41C.asc T42IM42C.asc

Document number: HABA - LIGO-C-PD-A



LIGO Certification Report

Physical Dimensions

1 | Substrate Type:

Input Test Mass (2 km)

2 | Serial Number:

2ITM04-C

3 | Physical quantity certified:

Physical Dimensions and
Registration Mark

4 | LIGO specification reference:

D960803-B-D

5 | CSIRO measurement/inspection procedure

HABA-LIGO-M-PD

reference:

6 | Variations to the measurement/inspection No
procedure: (indicate Yes/No and attach
separate sheet if Yes)

7 | CSIRO Log Book Reference LN00028, p. 28
Team member responsible for Carl Sona
measurement/inspection:

9 | Measurement/inspection results reviewed Chris Walsh

by:

10. Results

[Measurement errors (+ 16) shown only where they are comparable to tolerances
specified or when measurement is within 26 of boundary of acceptability]

Physical Quantity Result
Diameter 250.94 mm
Cylindricity 0.01 mm
Thickness (maximum - for FM, RM, ETM) 99.99 mm

(minimum - for BS)

Bevel as per drawing (height, angle):

(S1) Height:2.17 mm Angle:45°19’
(S2) Height:2.14 mm Angle:44%1°

Wedge angle:

0¥ 34

Location of registration mark (+ angle with respect
to minimum part thickness):

+2°

Location of other 3 marks (with respect to
registration mark at minimum thickness)

89°58°,179°59’, 270° O’

Registration mark dimensions (OK/ not OK)

OK

Document number: HABA - LIGO - C-PD -A




LIGO Certification Report Physical Dimensions

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: W Chris Walsh
Date: / 7 W ¢f

Document number: HABA - LIGO-C-PD -A



LIGO Certification Report  Side and Bevel Polish

1 | Substrate Type: Input Test Mass (2 km)
2 | Serial Number: 2ITM04-C
3 | Physical quantity certified: Side and Bevel Polish
4 | LIGO specification reference: E960093-C-D
5 | CSIRO measurement/inspection procedure | HABA-LIGO-M-SB-A
reference:
6 | Variations to the measurement/inspection No
procedure: (indicate Yes/No and attach
separate sheet if Yes)
7 | CSIRO Log Book Reference LN00062
8 | Team member responsible for Edita Pavlovic
measurement/inspection:
9 | Measurement/inspection results reviewed J Seckold
by:
10. Results

Defects, if any, in the side and bevel polish compared to the LIGO specification (4 above)
are detailed below (team member to note defects here; if none seen, note “no defects
observed”).

No defects observed.

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: Chris Walsh

Date: (7 W - 78

Document number: HABA -LIGO-C-SB-A



LIGO Certification Report

Serial Number

1 | Substrate Type: Input Test Mass (2 km)
2 | Serial Number: 2ITM04-C
3 | Physical quantity certified: Serial Number and location
4 | LIGO specification reference: E960093-C-D
5 | CSIRO measurement/inspection procedure | HABA-LIGO-M-SN-A
reference:
6 | Variations to the measurement/inspection No
procedure: (indicate Yes/No and attach
separate sheet if Yes)
7 | CSIRO Log Book Reference LN00062
8 | Team member responsible for Edita Pavlovic
measurement/inspection:
9 | Measurement/inspection results reviewed J Seckold
by:
10. Results

Quantity inspected

Result of Inspection (OK / not OK)

Location of serial number as per drawing (sec. 4)

OK

Orientation of serial number as per drawing (sec. OK
4)
Height of lettering OK

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: M

Date:

Chris Walsh

/7 49?«-»2’ v 4 2

Document number: HABA - LIGO-C-SN-A




LIGO Certification Report Scratches / Defects

1 | Substrate Type: Input Test Mass (2 km)
2 | Serial Number: 2ITM04-C
3 | Physical quantity certified: Scratches and Point Defects
4 | LIGO specification reference: E960093-C-D
5 | CSIRO measurement/inspection procedure | HABA-LIGO-M-SP-A

reference:
6 | Variations to the measurement/inspection No

procedure: (indicate Yes/No and attach

separate sheet if Yes)

CSIRO Log Book Reference LN00062
8 | Team member responsible for E Pavlovic

measurement/inspection:
9 | Measurement/inspection results reviewed J Seckold

by:
10. Results

Numbers of point defects Total Area of scratches (square
micrometres)
Inside central | Entire surface Inside central Outside central
80 mm (235 mm) 80 mm 80 mm (235 mm)

Surface 1 nil nil nil < 50,000
Surface 2 nil nil < 10,000 < 5,000

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: W Chris Walsh
Date: (7 2 | 7(

Document number: HABA - LIGO-C-SP- A










LIGO Certification Report Surface Figure

CSIRO measurement/inspection procedure
reference:

1 | Substrate Type: Input Test Mass (2 km)
2 | Serial Number: 2ITM04-C

3 | Physical quantity certified: Surface Figure

4 | LIGO specification reference: E960093-C-D

5

HABA-LIGO-M-SF-A

6 | Variations to the measurement/inspection
procedure: (indicate Yes/No and attach
separate sheet if Yes)

No

CSIRO Log Book Reference LLN/0137-01 pp. 71,72
Team member responsible for D.Farrant
measurement/inspection:
9 | Measurement/inspection results reviewed C Walsh
by:
10. Results
Radius of Curvature in Astigmatism (nm) Electronic data file
km reference
Surface 1 13.48 34 2ITMA4C1.zip
Surface 2 13.63 2.3 2ITMA4C2.zip
Wave front’ -4.90 2ITM4C2A .zip

* Measured as per the test procedure in E960093-C-D.

Hardcopies of the phase maps are attached to this certification as part of Attachment 1 for
Side 1 and Attachment 2A for Side 2 and Attachment 2B for the transmitted wavefront.
Phase map data is stored in electronic format at the CSIRO ftp site under the filenames

shown in the third column.

Document number: HABA - LIGO-C-SF- A




LIGO Certification Report Surface Figure

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: W Chris Walsh
Date- /7 égw«t‘ 9985

Document number: HABA - LIGO - C-SF- A
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LIGO Certification Report

Surface Errors - Low

1 | Substrate Type: Input Test Mass (2 km)

2 | Serial Number: 2ITM04-C

3 | Physical quantity certified: Surface Errors - Low Spatial Frequency

4 | LIGO specification reference: E960093-C-D

5 | CSIRO measurement/inspection procedure | HABA-LIGO-M-SL-A
reference:

6 | Variations to the measurement/inspection No
procedure: (indicate Yes/No and attach
separate sheet if Yes)

7 | CSIRO Log Book Reference LLN/0137-01 pp 71, 72
Team member responsible for D Farrant
measurement/inspection:

9 | Measurement/inspection results reviewed C Walsh

by:

10. Results
Low Frequency Surface Errors (nm)
80 mm aperture 200 mm aperture
Surface 1 0.6 0.9
Surface 2 0.5 0.8

Hardcopies of the phase maps over the central 200 mm with piston, tilt, power and
astigmatism removed are attached to this certification in Attachment 1 for Side 1 and

Attachment 2 for Side 2.
11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: W

Date:

Chris Walsh

(7 éﬁ«d /995

Document number: HABA - LIGO-C-SL - A




LIGO Certification Report ~ Surface Errors - high

1 [ Substrate Type: Input Test Mass (2 km)
2 | Serial Number: 2ITM04-C
3 | Physical quantity certified: Surface Errors - high spatial frequency
4 | LIGO specification reference: E960093-C-D
5 | CSIRO measurement/inspection procedure | HABA-LIGO-M-SH-A
reference:
6 | Variations to the measurement/inspection No
procedure: (indicate Yes/No and attach
separate sheet if Yes)
7 | CSIRO Log Book Reference LLN/091
Team member responsible for F Lesha
measurement/inspection:
9 | Measurement/inspection results reviewed C Walsh
by:
10. Results

10.1 Surface errors in nanometres averaged over sampling locations within central 80
mm:

Side 1: 0.17
Side 2: 0.17

10.2 Surface errors in nanometres averaged over all sampling locations on surface:
Side 1: 0.18
Side 2: 0.17

10.3 Surface errors in nanometres at different positions A through H on surface:

A B C D E F G H

Surface 1 0.16 0.19 0.17 0.16 0.18 0.17 0.20 0.17

Surface2 | 0.17 0.17 0.17 0.16 0.17 0.20 0.19 0.18

Two - dimensional surface maps at three central locations are available at the CSIRO ftp
site under filenames of the form TM2IMOYZA .asc, where M is the objective used (M=2
for 2.5X, 4 for 40X), XX is the substrate type, 0Y is the number, Z = 1 or 2 is the side and
A= A, B, C, ... is the sampling position. Hard copies of the data are at Attachment 3

(Side 1) and Attachment 4 (Side 2).

Document number: HABA - LIGO-C-SH- A




LIGO Certification Report  Surface Errors - high

11. Certification

The measurements and inspection data presented in this report were obtained using the
procedures outlined in the relevant CSIRO procedures document (sec. 5). These results
have been reviewed against the LIGO specifications (sec. 4). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager: Chris Walsh

Date: /7 W <iid

Document number: HABA - LIGO-C-SH- A
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@ Research Electro-Optics Inc.
CERTIFICATE OF CONFORMANCE

Section3. 14/REQ QC Manual, Q-001, Doc. No. V:QA:REQ 014, Rev."B", 09/13/96

Certificate of Conformance from: Research Electro-Optics (REO) Inc.
1855 South 57th. Court
Boulder, Colorado 80301
(303) 938-1960, Fax (303) 447-3279

Research Electro-Optics (REQ), Inc. hereby certifies that the items listed below
have been inspected and tested to the extent necessary to conform with all the
requirements of the noted Purchase Order, drawing, and applicable specification(s).
Inspection and test data are on file at our facility and will be furnished to customer upon
request. :

e Date of shipment lC:l SQ?* q 8
g, Galbed Zigo oo PCI£2519 /(000

e mison . 2TTMO2L , 2TTMO4
e Part Description : 3“ T = -3% @ ‘0640\'« Sl"k: éOO PPMQ l064m4/)

~ sf. o\ ?®l
- REOJob No. _OPTOSB31-024 runNo: s‘:: ofca?;
«  Qty. Shipped/Lot No. : 2 ea. 285¢cmg L5

2 ea |"d £ withess

)( Test data (included)

Comment:
VA
\ ( ,)
Certified by: W Mim\ ) 7 /;Cf/qz
oot DO 2154195

Certificate must accompany the package to be shipped or attached to the awtside of the same box 1o which the " Packing Slip"
envelope is attached.
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Research Electro-Optics, Inc.
Spectrophotometer Data
Date: 9/29/98
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ORDER NO: CRTISB31
SHIEMENT NO: 205876
Research Electro-Optics Inc. FOGE 2 /;Q 556

A\ 1855 South 57th Court, Boulder, Colorado 80301 (303) 938-1960 FAX (303) 447-327¢00 TE »
Z\ CUST PO NUMBER: PC162513/CONQE

PACKING LIST
SCLLD TO:zo40A SHIF T0O:220a@a7
CALIFORNMIA INST. OF TECHNOLOGY CALIFORMIA INST, OF TECHMOLOE
I PETRAC, mM/C: 18-34 LIGD S1-33 EAST BRIDGE LAB, LIGO
Z1-33 EAST BRIDGE LABORATORY ATTN: HELENA ARMGMDULA, 18-3:
FASADENA, CA 31125 FASADENMA, CA 921125
SHIF VIA:FED-EX &1 COL ' MISC #1:
St #2:
FUOB: FACTORY TERMS 3 S@% - 13 DARYS; 4%~ @ DAYS; NET: 3@ DAY
TOTAL: FIECES: & WEIGHT: 13& LES VOLUME: @ CU FT
ORDER QUANTITY SHIPFED BACKORDE
LN# ITEM/CATALDG ITEM UM QUANTITY DUE GUANTITY QUANTIT

THIS ORDER (S A CHANGE ORDER TO REQ JOB# ORTu4124.
FER QUOTES OFG-24@13 & ORQ-2472

REFEREMCE: CALTECH LIGO~-C38~-0aD /1 I1G0~-CO8963~30-D
LIGO-C9S0494—@Q5—1

Technical Contarct:

Helena Armadula - Tel: &26-3395-2A70

Mail Code 18-34

Contractual Representative:

Irena Petrac Tel: GEE-IIST-2I7s
Mail Code 18-34
ltems #QW1 thrw #W14 is per FO# PCIEES19 Change Order 5

Items #2155 thru' #0329 is per FO# PCIEES19 Change Order &

Fer REQ guote #0FG-2337. Mo Item #9537 on thiz order

acknowledgment.
Bz4 LIGOE382R6S EA 7] c 2
INFUT rESY MAsS, &K, COATED

ER PART #2ITM, SFEC #lL150-£98@QEE—0w-D. ,ZT-TMQBA— C
LHAMBE ORDER, July 14, 1338 %% Jm
Change ship date from 7/15/98 to B/28/38.

RUN #0X815(51), 0OXB17(3Z)
FLUS TWO 1" DIAMETER WITNESS FIECES

SRl TElE 2453 FE1S.

Ree'd 10.01-98

FED EX TRRLCHING #7316 2423

P

FACKED BY: CHEC=ED BY: DATE:
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