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BLANK MATERIAL



LrGO-M960r29-C-P

A. DCII: LIGO-T9TOO4L-&-D LIGO DETECTOR OPTICS
B. LIGO S/lt[: ][lvt 1?, Incoming Inspection Check-offSheet

Core Optics Blank Material

rug" I of2

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-offsheet for each optic blank received and inspected.

c. LrGo contractNo.: ?c?D842,1 D. Glass Mfg./OrderNo:
E. Core optic Material: ( BS / ffr4 r@l ETM / RM ) F. Glass Mfg. Part No.:
G. LIGODrawingNo.: D95O?94-A-D H. Manufacturer'sBouleNo.:

L Date Received at Caltech: ffitfrj\_o,_tt

Diameter

Thickness

lO. lO in ?56,6 mm

4,Zq in  log ,9  mm

Date Inspected:
W L
f i - -zz-q? '

J ffverityghss manufa*'.:'o€*H"H#urst LIGo Component Specification No. E,96OO95 -A-D
Attach the applicable Component Specification Verification sheet.

K El'Attach a copy ofthe glass ,n*"*ori3.ffikuffi check-offsheet.

U {nttach the glass manufasturer's birefringence map, urclusion map, and data sheet per the above Component
Specification. b\re€n ilgenDe rnop, inctUSbn rnap ncrt, preserrt

M ly Visually inspect for shipping container for damage. If applicable, describethe damage on attached.

N M 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 d VeriSr core optic blank physical dimensions per applicable LIGO drawing.

ff nrp.",ion of material diameter.

La Inspection of material thickness.

P El Verifr that the Registration Mark is present (with arrow pointing to the fust surface) as required by LIGO
Component Specification No Ogi5tnfu}., rnqfK ?r?Sent

a Ef Verify receipt of 25mm X 25mm cylinder Witness Sample(s) required bythe LIGO Component Specification
andvisually inspect for damage. Describe damage onthe attached sheet. Shrbpad *ryfOtVlt1

RV Srgn and date original packing slip (shipper) and distribute per paragraph 3.R. ll: 05 -gZ - .

hrspect By:

Reviewed and/or accepted by;

Cognizant Engineer: Date:

Date:LIGO QA Officer or Designee:

FM3OO Figre I



LIGO-Me60129-C-P

LIGO DETECTOR OPTICS
Incoming Inspection Check-off Sheet

Core Optics Blank Material

nug" Lor.!-

COMMENTS/DISCREPANCTES: (Disposition
M960076-00-P) paragraphs 5, l2 and 5, 12, l,)

per .LIGO,Qualrty PIan (LI

DISPOSITIONS: t? -30-



HE1€|CUS
OUARZGI-AS

POL-QW

Project LIGO

INSPECTION REPORT

Customer

Order No.

HAI-Order No.

HQS-Order No.

Item No.

Quality

HQS melt No.

Marking

IIERAEUS Amersil Inc. Duluth. Ga 30136-5821

45000023300d1d 30.09. 96 as

none

94908401

t

Fused silica Suprasil 312 S

MF.F 8e67

e6ooe5-rMl2 t1/i t6{,)

Diameter

CA Diameter

Thickness

Edge

Parallelism

Roughness

Bubble class

Birefringence

Homogeneity

Striae Grade

Granularity

Remark

POL - Oualititspriifung OPtik

Date

Inspector

:256,5 mm

: Q 200 mm = l-9xE{

: 108.9 mm

: 0,3 - 0.5 mm

: 0,08 mm

: ground
: 1,08 pm
: 8,86 pm

:0 ;nonebubb les

: CAO200 mm <= Snm/cm: CA O80 mm <= lnm/cm

: see InterferogfiIm

: A

: none

: Test Sample (O25 x25 mm) with the same marking

R"
R,

g:\groups\POL\POLQS\AMIPROWSPREP\Li goVi goo I



Hel€|eus
OUARZGI-AS

Order Nr.: 94908401 Pos.: 4
Qt 2€6,5- mm x /e43 mm

Quality: Suprasil 9/2
i t// ccTs////2 / 6t'ss

22 : f  .  , 7

mm2
/100cm3

Diameter0.03mm 0.05mm 0.08mm 0.12mm0.2mm 0 .31mm Sum

crece
mmz

g : proups\polpokw\amiproMorm\pro_Bub3. sam

TBCS=



Hel€|eus
OUARZGLO's

POL . QW

Order No.: 94908401 Pos.: Z
A 756,; mm x 4gt,fl mm
Plate No.: 7( oaf f-tu 42 / 6G,

Residual strain- Report

Edge Center Pos.

2 0 nm

L < r'l nm/cm



10=89.2497, 11=74.7 178 at x=7226 OH-content:309.5 ppm

MEASURE NO. :6653 RA
DATE :06 .11 .1997  T tME:12 : i 8
MEASURE START : 1fi)00 1/cm
MEASURE END : 2000 1/cm
OP-DISK-PATH LENGTH : Fuchs-242-PL: 3.99 cm / Order No.: 99303625 Material: 6653 Rand A-OH-content: 3O9 S ppm atx=7226

5 0 L
7800 7200

Wavenumber (cm-1 )

Heraeus
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Heraeus
AMERSILHeraeus Amersil lnc

3473 Satellite Blvd.
Duluth, GA 30096

Sales Order #: 5001652
Delivery #: 30037568

Deliverv Note/
Packin$ List

Terms: FOB Duluth
*.* Customer PO #: oc2O8421

SOLD fO. '  Customer # 1658
CALIFORNIA INST OF TECH
ACCOUNTS PAYABLE 201.6
PASADENA, CA 91 125
usA

SHIP TO: CUSTOMER # 5594
cALtFORNtA |NST OF TECH D- t -
Attn: Gari Billingsley ,) t 

* 13
391 SOUTH HOLLTSTON v '

PASADENA, CA 91125
USA

rder Date: O9/24l1996
Account #:
Tracking #: 123944240200054358

Salesman: 0OOOOO2O MARC SCHNEIDER
Route: UPSOO2 UPS Blue 2 Day FPA
Total Weight: 42.000 LB
Shipping Cartons: 00001

LINE

lTEM

I\4ATERIAI

NUMBER
DESCRIPTION UOM SHIP

DATE

NOTICE CURRENT

SHIPMENT
t000002 60784 Dtsc,  suP 312,  G,  256 X 108

SUPBASIL 312 DISC, GROUND, 256MM DIA X
1O8MM THK
LIGO PROJECT DWG D96O794.A.0 REV A AND
SPECIFICATION LIGO.E96OO96 REV A

EA 1 1 /09/1 998 Opgn cartong 8nd comparg to blll ol
lrding .nd packino lilt promptly.
Clsims tor shortages of braskag€
mu8t bo mads wllhln lt doys att€
rac.ipl ot goodr,

Unpock with grsst care. PlesE6 do
not discard th6 pscking cas6 nor any
ot ths packing mat€rirl untl
contonis of case hwo b€gn coratullv
checked and tound coiruct lnd in
good ord8r.

In caso ot damagod m8tsriah
rsgardless ot the oxternal condltlon
ot aho cfftons, the conslgnoa must
instltu? ths tollowing procaduro.
Whor. chipm.nts sr6 madr FOe
Point ot Shlpm3nt, it b the
coGignoa's rssponsibillry to fll6
clrlm with tho csrisr 6nd obtdn m
in3psctlon rsgort trom ths corrisr fot
truck, alr frgight or parcsl port
rhlprnontr, For UPS thlpm.nlr ot
FOB Oostlnation shlpm.ntt, all
rsgucElr lof Inlprcrlon ot dr|rlrgad
mrt€rill should b€ m8do by tha
.hlpp.r rnd lha conslgnoa mu.t
notlty Hr'rcu!-Amatdl Inc, promptly

1,000

LJ
3 0 1 1 7



POLISHED SUBSTRATE



LIGGM97OO2.I.A.P

LIGO DETECTOR OPTICS
-C Incominglnspection Check-offSheet

Core OPtics Polished Substrate

The purpose of this sheet is to verifi material physical dimensions, perfgrm visual and microscopic inspection' and to

facilitate material traceability of LIG0 po*i. Lp,ics. This. sheer is to be included in the LIGo Quality Assurance

traceability file. Complete a check-offsheet for each optic blank received and inspected'

C. LIGo Contract/Purchasello , PC 16?l?9 D' Substrate Polisher: Cg !RA=
E. Coreoptic Materi"l,;i;I@ F Date Received: 

' 
6-0g -99

C{V"aryglass polisher's Certification with LIGO Componeht Specification No'

Atach the completed LIGO Component Specification verification sheet'

rog" I or i
A. DCN: LIGO-
B. LIGO S/I{:

Hffi Attach a copy of the glass polisher's Certification Document and data sheet to check-off sheet'

t Wveafyreceipt of an lBlvl pC compatable disc rn ASCII format of all Surface Data per the applicable LiGo

Component Specification sheet

ln

n
?:50,99 mmww

LV

N El'VeAfV that the Seriat Number is present in the proper format as required by LIGO Component Specification'

o dv"arythat the Registration ltark (line rvith arrow pointing toward surface #l) is present as required

by LIGO Component SPecification.

e E,rorpu"t the sides and bevels with the naked eye in ng"ryl room right and against a biack background to veriff

that there i, no gt"y, ,"ur. or scratches per the applicable LiGo component specification'

e n use a dark fierd microscope at 5X magificagjitg inspect the porished optic for scratches and defects over the

central SO o* di"rJ* p"r the applicable LIGO Component Specification'

t { *acnthe surface maps supplied by vendor per above Component Specifications to the check off sheet'

K M/Visually inspea for shipping container damage
Cognizant Engrneer

If applicable. describe daniege cn attacheci sheet and notify the

I Ef Visually inspect the polished subsrrate for shrppng dam-ag1'

defects. If applicable, describe damage/defects on attached

lf El'Verity poiished substrare's physical dimensions per applicabie LIGO &awing'

Inspection of material diameter.
Insoection of material thickness
Wedge Angle l ' t e '

Diameter
Thickness

for chips on surfaces and edges, or for other

sheet and notify Cognizant Engineer.



LIGO-M97002+-A-P

n E/Sign and date original packurg r) and distribute per paragraph 3.R.

Inspection By: Date Inspected: 6-og -99

Reviewed and/or accepted by:

Cognizant Engineer: Date:

Date:LIGO QA Officer or Designee:

F:\A00 Figure I



LIGO-M97002{-A-P

LIGO DETECTOR OPTICS
Incoming Inspection Check-off Sheet

Core Optics Polished Substrate

Prsc ol'

COMMENTS/DISCREPANCIES: (Disposition damage/discrepancies per LIGO Qualiry fusurance Plan (LIGO
M960076-00-P) paragnphs 5.12 and 5.12.1.)

DISPOSITIONS:
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TT!Y.''1 -c

Surface [ligure
Over Central200mm dia

(\|
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(n

Surface Figure
Over Central200mm

Radius of Curryature
of the Wavefront

O

q)

V)

High Spatial Frequency Band
Central80 & 200 mm

< ,1.3 - 7,500 cm
o*.<0.2nm o . l ?  o . l ?

a

g

c)

U)

Low Spatial Frequency Band
Central80mm o.? nrn I  -

r . t  n m  l -
Eigh Spatial Frcquenc;- Band

Central S0 & 200 mm
< .1.3 - 7.500 cm

o-,<0.2nm O.  t  ta  O. l?

49s

q2

-

0
(J

.q)
(l) -

l-t (l)

+. .=
E U )

-
0
Q)

(J

L
CJ
m

Specification

The Total Arql of scratches rvithrn the cenrral 80mm diameter shall not
exceed 25 X 103 sguare micrometers (width x lenglh). 6,Ooo
The total area of scratches outside the centrai 80 mm diameter shiall not
exceed 250 x ltr square micrometers. l5/ O@

0

a()

There shall be no more than l0 point defects rvithin the central 80mm
diameter.

There shall be no more than 100 point defeca on the entire surface.
Point defects of radius gle.tter than 25 micrometers are treatd like
scratches for the purpose of this specification. Point defects of radius
less than 2.5 miqometers:ue disregarded

Hand Sketch
w/dimensions

Sides and bevels shalt be polished from a three micrometer grit finish.
These surfaces shall xppps.s transparcnt with no gny, scufrs or scntches
visible to the naked q'e when vierved in normal room light against a
black background.

6

€,)
q,

q

CN

Inspection
Report

LIGO Component Specification Verification Sheet
Input Test Mass

Page I of2



LIGO Component Specification Verificafion Sheet

U)

A-

o
(J
4)

9 o r
l-l {,,
*.. .=
= a

E

aq)

Q

!i
I

U)

The roal .* of r.
over the cen&al 80mm (width x length). 5, OoO
The total area ofscratches outs
e.xceed 750 x 103 squ:re micrometers. 4, O@

,
.(J
q)

There shall U" no *o
diameter.

There shall be no more than 100 point defects on rhe entire opdc.
Pornt defects of radius greater than 25 micrometers are treated lik.
scratches for the purpose of tfus specification. point defects of radius
less than 2.5 mrcrometers are disresarded.

a

i,

z)

q)

U)

sides and bevels shall be polished from a three mrcrometer grit finish.
These surfaces shall appear Fansparent *ith no gn1.. scuffs or scratches
tisible to.the naked eye when r,ierved in normal room light agarnst a
black background.

Inspecuon
Report

Input Test ilIass

Page 2 of2



Lt80 'a

Telecommunications & Indusrial Physics

Bradfield Road, West Lindfield
PO Box 218

i:lffll):x'^
Fax:9413.7200

24May 1999

LIGO Document Control Center
C/o Linda Turner
LIGO Project, Mail Code 5l-33
California Institute of Technology
Pasadena CA 91125
USA

Certification data - 4ITM07 & 08 (Attention: Garilynn Billingsley)

Please find enclosed certification packages for LIGO Core Optics Components 4ITM07 and
42ITM08, manufactured by CSIRO under purchase order PC167159. An invoice for these
components is also enclosed.

Regards

Eyeso^l

9fl749-ao-b

c s l R o

Chris Walsh
Optics and Surface Science



LIGO Certification Report

This Certification Package relates to the following substrate: Input Test Mass (4 km)

Serial number: 4ITM07C

The Package consists of the

1. Printed documents

H A B A - L I G O - C - P D :

following documents:

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 I and2

Certification of Surface Errors - Low Frequency,
for Sides I and2

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 rernoved

Hard copy print out of LADI data for
transmitted wave front in measurement
conflguration 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, astignxatism 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)

H A B A - L I G O - C . S B :

H A B A - L I G O . C - S P :

H A B A - L I G O - C - S N :

H A B A - L I G O - C - S F :

H A B A - L I G O - C - S L :

H A B A - L I G O - C - S H :

Attachment 1

Attachment 2

Attachment 2,A'

Attachment 3

Attachment 4

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



LIGO Certif,rcation Report

2. Electronic data

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

LADI data: 4rTM7C2.zip (Side 2)
4ITM7C2A.zip (wave
front)

T24lM72A.asc (Side 2)
T24IM72B.agc,
T24[M72B.agc,
T44IM72A.asc

TM[M72B.agc,
TM[M72C.arc,

TOPO data: (2.5X)

(40x)

4ITMTCl.zip (Side 1)

T24IM7lA.asc (Side l)
T24IM71B.asc
T24IM71C.asc
T44IM71A.asc

T44IM7lB.asc
T44IM71C.asc

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



I Substrate Type: 4ITM

2 Serial Number: 4ITMO

3 Physical quantity certified: Physicat Dimensions and
Registration Mark

4 LIGO specifi cation neference : D960803-B-D
I CSIRO measurement/inspection procedure

reference:
HABA.LIGO.M.PD

6 Variations to the measurement/inspection
procedure: (indicate Yes/lrlo and attach
separate sheet if Yes)

No

7 CSIRO Log Book Refercnce LNffiO2E p.31

8 Team member responsible for
measunemenuinspection :

R Yin

9 MeasuremenUinspection results reviewed
by:

C Sona

10. Results

[Measurement errors (t 1o) shown only where they are comparable to tolerances
specified or when measurement is within 2o of boundary of acceptabilityJ

Physical Quantity Result
Diameter 250.98 mm

Cylindricity 0.01 mm

Thickness (maximum - for FM, RM, ETM)

(minimum - for BS)

99.99 mm

Bevel as per drawing (height, angle): (S1) Height:2.26 mm Angle: 45001'

(S2) Height :2.21 mmAngle: 440 50'
Wedge angle: r"72'�
Location of registration mark (+ angle with respect
to minimum part thickness):

0'00'

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

89"59" 190'�00" 270u00'

Registration mark dimensions (OIV 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:

Date:

Chris Walsh

8k "?77

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



LIGO Certification Report Side and Bevel Polish

I Substrate Type: 4ITM

2 Serial Number: 4ITM07

3 Physical quantity certifred: Side and Bevel Polish

4 LIGO specifi cation reference: E96m93-C-D

I CSIRO measunement/inspection procedure
reference:

HABA.LIGO.M.SB.A

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

No

7 CSIRO Log Book Reference LNfiN62

8 Team member responsible for
measunemenui nspection :

E Pavlovic

9 MeasuremenUinspection results reviewed
by:

J Seckold

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. a). 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:

Date:

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

Chris Walsh



LIGO Certification Report Serial Number

I Substrate Type: 4ITM

2 Serial Number: 4ITM07

3 Physical quantity certifi ed : Serial Number and location

4 LIGO specifi cation reference: E960093-C-D

5 CSIRO measunemenUinspection procedure
reference:

HABA.LIGO.M.SN.A

6 Variations to the measuremenUinspection
procedune: (indicate YesA.Io and attach
separate sheet if Yes)

No

7 CSIRO Log Book Reference LNm062

8 Team member responsible for
measurement/inspection :

E Pavlovic

9 Measunement/inspection results reviewed
bv:

J Seckold

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. 4) OK

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. a). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifles the
substrate to comply with the LIGO specification for this physical quantity.

Project Manager:

Date: aB 'ugr?V

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

Chris Walsh



LIGO Certification Report Scratches / Defects

I Substrate Type: 4ITM

2 Serial Number: 4ITM07

3 Physical quantity certified: Scratches and Point Defects

4 LIGO specification reference: E960093-C-D

5 CSIRO measunement/inspection procedure
reference:

HABA.LIGO.M.SP.A

6 Variations to the msasuremenUinspection
procedure: (indicate Yes/l.[o and attach
separate sheet if Yes)

No

7 CSIRO Log Book Reference LNfiN62

8 Team member responsible for
measunement/inspection :

E Pavlovic

9 Measurement/inspection rresults reviewed
by:

J Seckold

10. Results

Numbers of point defects Total Area of scratches (square
micrometres)

Inside central
80 mm

Entire surface
(235 mm)

Inside central
80 mm

Outside central
80 mm (235 mm)

Surface 1 Nil Nil < 6,000 < 15,000

Surface 2 Nil Nil < 5,000 < 4,000

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. a). 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:

Date: azr ry77

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

Chris Walsh



j r
J@e

#





LIGO Certification Report Surface Figure

I Substrate Type: 4ITM

2 Serial Number: 4ITM07

3 Physical quantity certified: Surface Figure

4 LIGO speciff cation refertnce: 896m93-C-D

I CSIRO measuremenUinspection procedure
reference:

TIABA-LIGO.M-SF.A

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

No. Data ffles for transmitted wavefront
represent two passes

7 CSIRO Log Book Refercnce LLN/0137-02 (Bk s) p.103

8 Team member responsible for
measunemenUinspection :

E Pavlovic

I Measurementf nspection results reviewed
by:

B Oreb

4ITM7Cl.zip

4[TNII7C2.tip

Measured as per the test procedure in E960093-C-D'

Hardcopies of the phase maps are attached to this certification as part of Attachment I for

Side I and Attachment 2 for Side 2. Phase map data is stored in electronic format at the

CSIRO ftp site under the filenames shown in the third column.

11. Certiffcation

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. a). Taking into account the
variations (if any) from these measurement procedures noted in sec.6, CSIRO certifies the

substrate to comply with the LIGO spegification for this physical quantity.

Project Manager:

Date: 4(  ry72
Document number: HABA - LICIO - C - SF - A

Chris Walsh



Substrate TyPe:

Serial Number:
Surface Errors' Low Spatial Frequency

Physical quantitY certifred:

E960093-c-DLIGO speciffcation reference:

HABA.LIGO-M.SL.ACSRO measuremenUinspection procedure

Variations to the measurement/inspection
procedure: (indicate YeVNo and attach
separate sheet if Yes)

LLN/0137-02, Bk. 5' P.103CSIRO Log Book Reference

Team member resPonsible for
measurremenUi nspection :

nneasuremenUinspection results reviewed

Hardcopies of the phase maps over the central 200 mm with piston, tilt, power and

astigmatism removed are atiached to this certification in Attachment 2 for Side I and

Atachment2for Side 2.

11. Certification

The measurefipnts 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. a). Taking into account the

variations (if any) ftom these measurement procedures noted in sec.6, CSIRO certifies the

substrate to comply with the LIGO specification for this physical quantity'

Chris WalshProject Manager:

Date: af ryff

I-ow FrequencY Surface Errors (nm)

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



LIGO Certification Report Surface Errors - high

I Substrate Type: 4ITM

2 Seriat Number: 4ITM07

3 Physical quantity certifi ed : Surface Errors - high spatial frequency

4 LIGO specifi cation reference : E!)60093-C-D

J CSIRO measurement/inspection procedure
reference:

HABA.LIGO.M.SH.A

6 Variations to the measuremenUinspection
procedure: (indicate YesA.{o and attach
separate sheet if Yes)

No

7 CSIRO Log Book Reference LLN/091

8 Team member responsible for
measunemenUinspection :

F Lesha

9 MeasuremenUinspection results reviewed
by:

C Walsh

10. Results

I0.I Surface errors in nanornetes averaged over sarnpling locations within central80
mtn:

Side 1:

Side 2:

10.2 Surface errors in nanometres averaged over all sampling locations on surface:

Side 1:

Side 2:

0.17

0.16

0.17

0.17

10.3 Surface enors in nanornetres at dffirent positions A through H on surface:

A B C D E F G H

Surface I 0.18 0.17 0.18 0.18 0.16 0.19 0.15 0.15

Surface 2 0.15 0.15 0.17 0.16 0.16 0.19 0.18 0.18

Two - dimensional surface maps at three central locations are available at the CSIRO
ftp site under filenames of the form TMXX0YZA.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 = I 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:

Date:

Chris Walsh

4 % 7 7



LAT}I CERTIFICATIOI{ DATA

Power :  367.3nm cs lRo

Title: 4lTM071
Date. 12124/98
Diameter: 200 mm

Tilt Removed Ti lUPower/Astis Removed
4.2

0 . 1

6.3

4.0

2.0

0.0

-2.0

b
-47 F

Fr

PV: 10.9 nm
RMS: 0.9 nm
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vnv Research Electro-Optics Inc.

CERTIFICATE OF CONFORMAIVCE
SeaionS.I4/REO QC Manud, Q-001, Doc Na V:QA:REO 011, Rev.,,B", A/13t96

CertiJicate 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 (kEO), 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). lnspection and test data are on file at
our facility and will be furnished to customer upon request.

o Date of shiPment 
o 6/25/99

o Customer Name
Purchase Order No.

r Customer Part
Number & Revision

o Part Description

o REO Job No.

. Qty. Shipped,ilot No.

INPUT TEST MASS 4K. COATED

oPT05831-32 Run No: OX993/OX994/7A/

California lnst. of Tech /PC162519/CONO5

LrGOE980067

2 PCS 1M1002-03

E] Test data (included)

comments.4 T,TI,4
sN# 07 / sN# 08

TNCLUDED 2 SAMPLE SLIDES

Certified by:

Verified by: 5-F4"""
Cenilicate must accompany the package to be shipped or attached to the outside ofthe same box to which the "Packing SIip"
envelope is attached.

-6tU2r^r"
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Fleeeanch Electno-ClpGics, Inc.
1855 South 57th Court
Boulder, CO 8O3O1-2809
Phone: 1-303-938-1960 Fax: 1-3O3-447-3279
lSO,9OO1 Registered

,-d-r*F

v
.  ;  j  

r -  i

cf.
, r { tk

. : . i  l i - : r  i r  J i - _ :  
- j r , i ' ,

._ 
,  : : r i - j

.  i  . r !  r  i  : . :

.  ' l :
i i l "  i r : l

' . r l  
j i  '  l

. .  ;
",..: t ,' , I  ! - i  1

- l

: - - i , ' -;tr
:  :  ; ) " ' l '

l f  1 ' - rr"  a. '

; : i j t i { " l T , I i
_  t l i f  :  !  : '  r l /  i . . . . r 1  i ; r

4: f *
t i, 

'':

* +

i"

i il: r"

+ffirv\6+
z4Ta./\ g g

, f !

3"-
, r . i  f  i  i l r .  : I'i'r i'i:

*


