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Summary of LHO Vacuum Bake Oven A RGA Data Generation

The individual parts which comprise a "load" are cleaned as per LIGO-E960022 or as
allowed by waiver(s) and loaded into the bake oven. The oven is then pumped down through
the main pump "arm" (through V-2, RGA arm is valved off at this point). A heating profile is
programmed and baking of the system begins. A typical "heating profile" consists of ramping
up to material type soak temperature, soaking for approximately 48 hours, ramping down to
approximately 70C, soaking and then ramping down to near room temperature. While soaking
at70C, an RGA background scan is taken. V-l is then opened ardY-2 closed. Enough time is
allowed for the system to come into pressure equilibrium and then an elevated load temperature
RGA scan is taken. V-1 is then closed and V-2 opened. Following this elevated temperature
scan, the load is ramped down to near room temperature and the baking portion of the process is
complete. Throughout the baking, temperature data is taken to verifu the actual temperatures in
the various "heat zones" of the bake oven system.

Once at near room temperature,,another RGA background (V-1 closed) scan is taken.
Next, V-1 and the cal-gas are opened and V-2 closed. After a 30 minute pressure equilibration
time, a "calibration" scan is taken. The calculated pressure ofArgon (constituent ofthe
"mixed" calibration gas) is determined using the leak rate of Argon and the pump speed of the
RGA arm port as seen by the oven chamber and compared (ratio) to the maximum amp value
measured for Argon in the calibration scan. This "tort/amp" ratio becomes the Calibration
Factor for the given load, converting measured curent to pressure.

Finally, the cal-gas is valved out and enough time is allotted to allow all traces of it to be
pumped away. A "post-bake" scan is then taken. Approval ofthe post-bake scan is a collective
"pass/fail" determination made by either Dennis Coyne (CalTech) or Stan Whitcomb
(CalTech). The data collected during the "elevated temperature scan" is entered into a
spreadsheet which then calculates what the outgassing rates of AMUs 41,43,53, 55 and 57
ought to be at room temperature. These calculations are used to determine the room
temperature outgassing rates when the signals are below the RGA's sensitivity (noise floor).

Refer to the LHO Vacuum Bake Oven A loebook for the actual ordered events of the
load # ofinterest.
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LHO VACUUM BAKE OVEN A:
CONTENTS LOAD #53

B.S.C. BELLOW SERIAL NUMBER.O5I

B.S.C. BELLOW SERIAL NUMBER-057

B.S.C. BELLOW SERIAL NUMBER-O6I

SAX'ETY WIRE SERIAI I{UMBER N/A

E.T.M. TELESCOPE PIVOT HINGF.S SERIAL NUMBER
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Dennis Coyne, 12:12 Pl/tr7l2A99 -0TO0, Re: cleaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22 Jul 1999 12:12.31 -0700
From: Dennis Coyne <coyne@ligo.caltech.6du>
Organization: Caltech/LIGO
X-Mailer: Mozilla 3.01Gold (Wn95; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@acrux.ligo.caltech.edu>,

Mike Smith <smittr@acru<.ligo.caltech.edu>,

^ may grant a waiver if he examines the surhce condifion of he optics;t' . 
-n-^--:^

With regard to cleaning he lens, piease see Stan for a confirmation,
but I believe the rule that we operate under is. hat if all surhces are

. pdished;. then an optics cleaning and weting testis adequab and no .' baking is required. However, if the sides of the opiic are not polished
(as I suspggt is the case br the ETM optics), fren it should be cleaned
and baked and re-cleaned. However, please confirm this wih Stan and he

vbo LfA N 16

' Dennis

BgFy Weaver wrote:
t ' lru Dennis-

> Two cleaning Elestions foryou: .

> 1. We just received the aluminum load (COS) fom the etching company.
> How should we clean them here, before baking them? fihey are



Dennis Coyne, 12:12PM7l22l9S 47OO, Re: cleahing

> obviously too large to put in the ultrasonic cleaner...)

>2. Mike has one large and two small lenses that are going to be
> used in the ETM Telescope Assembly. lf they wet well during cieaning,

- > do they really need to be baked? A while ago, Stan told me that fie
^> small steering minors for lO and COS did not need to be baked, as fre oven
> would just make ftem dirtier, because hey wetted so well during cleaning.
> ls this the same for the lenses? lf hey do need to be baked, carf I put
> hem in' j the next load with the one Large Optic?

Dennis Coyne (Detector Installation Manager)
UGO Laboratory, Caltech, Physics Deparbrent
626.395.20U @CIT / 225.686.3168 @Livingston/ 509.372.8166 @Hantord

<lveaver
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LHO VACUUM BAKE OVEN A LOAD #53
ELEVATED TEMPERATURE BACKGROUND

SCAN
V-l Closed

No Elevated Temperature Background Data
Available



LHO VACUUM BAKE OVEN A LOAD #53
ELEVATED TEMPERATURE SCAN

V-l Open, Cal-Gas and V-2 Closed, 70"C

No Elevated Temperature Data Available
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LHO Vacuum Bake Oven A Load #53 RGA Background
V-l Closed. Room Temp

082409a Aug 24, 1999 07:43:04 AM

U 28 32 36 40 4 /|E 52 56 50 6,1 68 72 76 80 84 88 92 96 1008 1 2  1 6  2 0



LHO Vacuum Bake Oven A Load #53 Calibration
V-l and cal-gas open, V-2 closed in pressure equilibrium at room temperature

08499b Aug 24. 1989 06:23134 AMAmps

1.0x10.":

, i l { ,  { ,1.1- '

CF defined ds Plcarcl/ Ilmeasl

P6,1q(as; = (leak rate) / Gump speed) = (1 'lE-7 ton'L/sec)(0'86) / (5 L/sec) = l '8E-8 ton

I1'"*y : lE-15 amPs

CF = (1.8E-8 torr) / (1E-15 amps) : 2E7 ton/amps

L0r10":



LHO Vacuum Bake Oven A Load #53 Post-Bake Scan Room Temp
V-1 Open, Cal-Gas and V-2 Closed

ArS 24, 1999 10:29:23 AM

l4n'?ry
ssc

LOrd0{oi tl(l 44 /tE 52 56 60 54 68 7a t6 80
Atomic Mass Units

t 2  1 6  2 0  2 1  2 8 3 2 3 6



Stan Whitcomb, 09:30 AM 9/1/99 -0700i Re: e-mail approval for previous scan

X-POP3-Rcpt brivera@apex
X-Sender: stan@127.0.0. 1
X-Mailer QUALCOMM \Mndows Eudora LightVersion 3.0.5 (32)
Date: Wed, 0'1 Sep 1999 09:30:32 -0700
To: "Bartie J. Rivera'' <rivera_b@ligo-wa.caltech.edu>
From: Stan \Mritcomb <stan@ligo.caltech.edu>
Subject: Re: +mail approval for previous scan

Bartie,

I approve tra scan for load 53.

stan

At 08:41 AM 9/1199 -0700, you wrote:

>Hello Stan,

>Can I get you to +mail me an approval for load
>53 (bsc bellows). You had approved them over the
>phone but the traveler has not been signed and they
>are about to be installed and I wanted to attach the
>approvalto he back of the taveler. I will refax the
>scans to you at LLO.

>Thanks
>Bartie
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Ltt"Jffi

Summary of Vacuum Bake Oven RGA Data Generation

The individual parls which comprise a "load" are cleaned as per LIGO-
E960022 or as allor,ved by waiver(s) and loaded into the bake oven. The oven is
purnped dor.vn through the main pump "arm" (RGA arm is valved off at this point).
A heating profile is programmed and baking of the system begins. A typical
"heating profile" consists of ramping up to material type soak temperature. soaking
and then ramping dou'n to approximatelr'70C and soaked. At this point, an RGA
background scan is taken, V-1 is opened and an elevated load temperatLrre RGA
scan is taken and V-l closed. This data is entered into a spreadsheet which then
calculates s hat the partial presslrres of AMUs 4l , 43, 53, 55 and 57 ought to be at
room temperature. Follorving this elevated temperature scan, the load is ramped
dor.vn to near room temperature. Throughout the baking, temperature data
(trendplot) is taken to veril;- tl ie actual telnperatures in the various "zones" of the
bake oven svstem.

Once at neal room temperature, atrother RGA background (V-1 closed) scan is
taken. ' f l re part ial  presslrres ofAMUs 41. 43, 53, 55 and 57 taken from this
background scan ';vill get sllbtracted from the correspondine values measured on the
f inal  "Post Bake Scan". Fol loir ing this scan, V-i  and the cal-gas are opened and V-
2 closed. After a 30 min panial pressure equilibration time, a second RGA scan is
taken in "amp vs. amu" mode. The calcLrlated pressllre of Argon (constitr-rent cf the
"mixed" calibration gas) is determined and compared (ratio) to the peak amp value
recorded fbr Ar-son by the RGA scan. This "torr/amp" ratio becomes the
Calibration Factor tbr the given load, convefting measured cllrrent to pressure.

Finallv. the cal-sas is valved out and enoush time is allotted to allon ail traces
of it to be pumped away. A "post-bake" scan is then taken. This post-bake scan
data is revierved as both an analog -eraph (.rga file extensions) and an ASCII table
(.asc file extensions) form. f'he highest current value between +/- 0.5 AlvlU of the
amu of interest appearing in the ASCII table is entered into a spreadsheet. This
spreadsheet then calculates the offgassing rate of AMUs 41.,43,53, 55 and 57.

Refer to the LHO Bake Oven A losbook for the actual ordered events.
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LHO VACUUM BAKE OVEN A:
CONTENTS LOAD #52

TABLE CLAMPS, SERTAL NUMBER D990413-B-098, 049, 033, 072, 013, 093, 100,
106,  114,  035,  l0 l ,  128,015,031,065,  021,122,04 t ,  l l 1 ,08 t ,066,083,081,059,080,

090,  l3 l ,  135,061,  138.069

CAVITY BEAM DT]MP CO}IPONENTS

GLASS RETAINING BRACKET, TOP LEFT, SIRIZ\L NUNIBER D98OO87-.{-OIJ,
0 1 5

GLASS RETAINING BRACKET. TOP RIGHT. SERIAL NTiNIBER I}980088-A.
0 l l , 0 1 5

GLASS RETAINING BRl,CKET, BOTTONI LEFT, SERIAL NI,,J\IBER-D980296-
A - 0 1 { , 0 1 5

GLASS RET.{INING BRACKET, BOTTONI RIGHT, SERIAL \UiVIBER
D980297-.4.-014.015

GLASS RETAI]\TING BR.{CKET, TOP LEFT, SERIAL NLINIBER D980087.A-006,
007, 008

GLASS RETAINING BR{CKET. TOP RIGHT, SERIAL NU]\{BER D98OO88-A.
006.007. 008

GLASS RETAINING BRACKET. BOTTOM LEFT. SERIAL NT]}IBER D980296.
A-006, 007,008

GLASS RETAINING BR{CKET. BOTTONI RIGHT SERIAL \UMBER
D980297-006, 007, 008

BEA}I DU}IP HOTSING TUBE IT}IARI,2KR\{HR3 SERIAL I,IUNIBER
D990252-B-007

GLASS RETAINIn*G BR{CKET, TOP LEFT, SERIAL NUNIBER D980087--{-009,
0 1 0 , 0 l  I

GLASS RETAINING BR{CKET. TOP RIGHT, SERIAL NUNIBER D98OO88-A.
0 0 9 . 0 1 0 . 0 1 1

GLASS RETAINING BRACKET, BOTTOM LEFT, SERIAL NUNIBER D980296-
A - 0 0 9 . 0 1 0 . 0 1 1



LHO VACUUM BAKE OVEI{ A LOAD 52
CONTENTS CONT.

GLASS RETAINING BRACKET, BOTTOTI RIGHT, SEzu-{L NUNIBER
D980297-.{,-009, 010, 01 I

BEAM DUVIP FLEX HINGE H_TUBE SERI-{L NUNIBER D99|j I98-8-009,015

GLASS RETAINING BRACKET. TOP LEFT. SERIAL NUMBER D9IiOO87-.{-0I2,
0 1 3

(;LASS RETAININ(; BR{CKET. TOP RIGHT. SERIAL NLNIBER D98OO88-A-
0 1 2 , 0 1 3

GLASS RETAINING BRACKET. BOTTOIVI LEFT, SERIAL \T }IBER D980296-
A-012,01-3

GLASS RETAINI\G BR.{CKET. I ]OTTO}I RIGHT, SERI.\L NUVIBER
D980297-A-012.01-1

FLEX PIVOT PART }IUMBER 60-12--100 (Jea)

PICK OFF TELf,SCOPE APS

#8-32X.50 SCHS (Sea)

#8--12X.75 SCHS (8ea)

%-20X.50 SCHS (2ea)

#8 FLAT WASHER (Sea)

PLATE. ALIGN\IENT TELESCOPE SERI.{L NUilIBER D980587-B-O()1

PLATE, {LIGN}IENT TELESCOPE SERIAL NUNIBER D980588-B.OO1. ()O2

BR{CKET, ALIGNNIENT TELESCOPE SERI.\L NUMBER D980589-8-001, OO2

TARGET C.\ilIER{ MOIjNT ASSENIBLY

l/8X.38 DOWELL PART NUNIBER 90115A{70 (2ea)

#2-56X.38 SHCS PART \UNIBER 92196A079 ( i6ea)

#1-.10X.38 SHCS PART NUNIBER 92196.t109 (Sea)

#.t-.10X1.00 SHCS PART NUVIBER 92196A115 (8ea)



LOAD 52 CO]\TENTS CONT.
%-20X.50 SHCS PART NUMBER 92196A537 (1ea)

PLATE, TARGET SUPPORT, LONG SERIAL NUNIBER D980572-B-OOI, OO2

PLATE, TARGET SUPPORT, SHORT SERIAL NU\IBER D980573.8-OOI, ()(}2

FR{.NIE, TARGET SERIAL IiU]!IBER D9IIO57{-B.OOI. OO2

TiNLISTED PART SERIAL NUNIBER D98O6O3-B-001, OO2. OO.J, OO.I

BRACE, CA}IERA/TARCET .SNNI,.\L NUNIBER D98O6O].ts.00I. OO2, OO3, OO.I

FRONT SUPPORT ASSE]VIBLY

%-20X.s0 SHCS PART NLTNIBER 92196.\5-37 (8er)

%-20X.15 SHCS PART N[IMBER 92196A5J0 (8ca)

'/.-20x1.0 PART NtrMBER 92I96A512

'/ ' -20X15 SHCS P.{RT NtiMBER 9l l96A516 (1{)ca)

SPHERICAL WASHER P.{RT NUNIBER SSPW-l (16e4)

BAR, \ 'ERTICAL, FRONT STIPPORT SERIAL NU}IBER D980565-8-001, ()02

GUSSET, Rf.{R, FRONT ST'PPORT SERIAL NU}IBER D980566-8-001, OO2

GIISSET, FRONT, FRONT STIPPORT SERIAL NU}IBER D980567-B-001, OO2

BRACE, HORIZONTAL, FRO\T SUPPORT SERI;\L NUIIBER D980568-8-001

PLATE. BASE FRONT SUPPORT SERIAL NUNIBER D980569-B.OOI

BLOCK, INTERFACE, VERTICLE LOCK SERIAL NI,] \ IBER D98O57O-B-()OI,
002

PLATE, VERTICLE LOCK, FRONT SUPPORT SERI.{L NUMBER D98O57I-OOI,
002

%-20X2.00 THUNIBSCREW PART NUNIBER 90210A112 (1ea)

#8-32X.38 SHCS PART NUIIBER 92196A192 ( l8eat

#8-32X.50 SHCS PART NUMBER 92196.{195 (2ea)

%-20X.75 SHCS PART NLVIBER 92196A5-10 (60ea)



LOAD 52 CONTENTS CONT.

SQUARX TUBE, TELESCOPE PARABOLIC ASSENIBLY

#8-32X.38 FHPS, 100 DEGREE PART NUMBER 93085A192 (60ea)

t/'FLAT VENTED \Y..\.SHER PART NUMBER WFV-25 (60ea)

SHEET, UPPER-SQUARE TUBE SERIAL NUi}ItsER D9805.I6-B-OO1

STIEET, LOWER, SQUARE TUBE SERIAL NUilIBER D98{)5J7-B.O()1

SHEET LEFT, SQTIARE BOX SERIAL NUMBER D9805.I8-B-OOI

SHEET RIGHT, SQUARE BOX SERIAL NUNIBER D9805{9.B-OOI

BL LKI' IEAD TITLE PLATE SERIAL NT,MBER D98O55O-ts-OOI. t}O2, OO3. ()O{.
005

FRONT PLATE SERIAL NUNIBER D980551-B-OOI

ANGLE, UPPE.R SERIAL NUVIBER D980552-B.OO1, ()t ]2

AN(;LE, LOWER LEFT SERIAL NLNIBER D980553.8.001

ANGLE, LOWER RIGHT SERIAL NUNIBER D98O55J.B-OOI

BLOCK, THUMBSCRE\\ ' ,  L,{TER,\L ADJUST}IE\T SERIAL \U\{BER
D980593-B-001

BASE, LATERAL AD.ITIST}IENT SERIAL NUNIBER D98056l] 1-B-()OI

#8--32X.,18 SHCS PART NUNIBER 92196.\192 (6ea)

%-20X.50 SHCS PART NUNIBER 92196.{537 (2.lea)

,IACKSCREIV "C" SERI.\L NU}IBER O|]I. OO2 P,-\RT NUMBER NOT
AVAILABLE

SP.\CER.2.5X6X0.62.3OO CRESCENT SERIAL NL}IBER OOI. OO2 PART
NU}IBER NOT AVAILABLE

HORIZONTAL PLATE,.IACK STAND SERIAL NUi\IBER D980s95-B-001, 002,
003, 00J, 005,006, 007, 008

VERTICLE PLATE,JACK ST,{ND SERIAL NUMBER D980596-B-OOI, OO2

GLIDE PLATE, JACK SERIAL NUIV*IBER D980597-B-00I.002



CONTENTS LOAD 52 CONT.
BASE PLATE, JACK SERIAL NUMBER D980598-B.OO1, OO2

BASE, JACK SERIAL NUMBERD98O599-B.OOI, O{)2

VERTICLE PLATE. SHORT JACK STAND D98O6OO.B.OO1, OO2

VIIRROR BOX, TELESCOPE PARABOLIC, ASSEBLY

% FLAT EDGED SPACER WASHER PART NUIIBER 909J5A761 {3ea)

#8-32X.75 SHCS PART NUVIBER 92196.{197 ( l6ea)

%-20X.75 SHCS PART NLiNIBER 92196.A,5t0 ( l6ea)

#8 FL.{T VENTED WASHER P.{RT NI,,NIBER WFV-08 (32ea)

% FLAT VENTED WASHER PART NtTNIBER WFV-25 ( l6ea)

#8-32X1.25 SIICS PART Nl- lNlBER NOT AVAILABLE (l6ea)

'/,-20x1.0 I-HSH,82 DEGREE P"\RT Nt,NIBER NOT AVAILABLE (3ea)

PLATE, BOTTO}I. ] \ I IRROR BO\ SERIAL NUTIBER D985-I2-B-OOI

PLATE, I 'OP, NIIRROR BOX SERIAL \LI i l IBER D98O5J3-B.OOI

PLATE. LEFT. N,IIRROR BOX SERIAL \U\{BER D9805{J-B.OO1

PLATE, RIGHT, NIIRROR BOX SERIAI- NUNIBER D9805{5.B-OO1

SOCKET PIVOT SERIAL NU}IBER D980581-A-OOI, OO2

BAR, TUBE AND BOX. LONG SERIAL NU}IBER D980583.8.001, OO2

BAR, Tt,BE AND BOX, SHORT SEzuAL NUMBER D98594-B-001,002

ANGLE, IVTIRROR BO\ SERIAL NUN{BR D980619-8-001, 002, 003, 00,1

BACK PLATE SERI,l,L \UNIBER D99OO96-B-OO1

NIIRROR ilIOTINT ASSENIBLY PRIMARY MIRROR, TELESCOPE
PAR\BOLIC

l/8" BALL, ALU.lIINtrl{ P.{RT NUiUBER 3J665K29 {3ea)

%Xll/{ SFIOULDER SCREW P.\RT Ntr}IBER 90298A54{ (3ea)



CONTENTS LOAD 52 COI{T.
% FLAT EDGED SPACER WASHER PART NUNIBER 909J5A761 (3ea)

% FLAT WASHER, NAS620C-Jl6 PART NUNIBER 90945A761 (6ea)

#10-21X3/16 CUP PT ST SCREIV PART NUMBER 92311A237 (3.a)

BELLVILLE WASHER PART NUMBER 9713K63 (2lea)

#10-2'lX3/.1 FSCS PART NITIIBER NOT A\i.{ILABLE (6ea)

#J-{0X0.625 SHCS PART \U}IBER NOT AVAILABLE (6CA)

%-28X1.0 FHSFI, 82 DEGREE P.\RT NUMBER NOT AVAILABLE (3ea)

EXTENSION SPRING PART NtiNIBER 5967 (2ea)

l/8x.-18 DOwELL PAR-I Ntl lvlBER 901{5A-{70 {- lea)

#10 WASHER PART \LrN{BER 909.15.{7{l  (3ea)

#10 WASHER PARi NUll l lER 90945.{7-l l  (3ea)

% FLAT WASHER, NAS620C-116 PART Nl-MBER 909J5-{761 ( lJea)

#8-32X.50 SHCS PART NUMER 92196^{196 ({ea)

#8-32X.75 SHCS PART NUMBER 92196A197 (2ea)

%-20X1.0 SHCS PART NUMER 92196.{5J2 (1{ea)

%-20X1.00 HEX BOLT P.\RT NUMBER 922J0A542 (Sea)

#{-J0X.38 SHCS SET SCRE\I PART NUVIBER 92311A108 (1ea)

% FLAT VENTED WASIIER PART NUMBER WFV-25 (6ea)

#10.32X0.50 SPHERICAL END.\DJUST SCREW P.{RT NU}IBER NOT
AVAIL.\BLE (2ea)

#IO-32X0.63 SHCS P.{RT N-"UNIBER NOT A\'.\ILABLE (2EA)

#J-J0X1.25 SHCS p.{RT lit:NIBER NOT AVAILABLE (3ea)

3il8-2Jxl.0 SHCS P.{RT NLTVIBER NOT A\'.\ILABLf (.lea)

-1l8 FLAT WASHER PART \UIVIBER NOT AV.\ILABLE (4ea)



CONTENTS LOAD 52 COI{T.
CONIPRESSION SPRING PART NUNIBER NOT AVAILABLE (3ea)

PRINIARY NIIRROR NIOUNT PLATE SERIAL NUMBER D99OO97-B-OOI

PRI}IARY NIIRROR NIOUNT CLAMP BASE SERIAL NUMBER D99OO98-B-OOI,
002, 003

IVIIRROR CLANIP SHORT SIDE SERIAL NUNIBER D99O1OI.B.OOI

}IIRRoR CLANIP LONG SIDE SERIAL NUMBER D99()1O2-B.OOI. OO2

SERIAL NUMBER D9904,11-B-001, 001, 00-l

}I IRItOR NIOUNT ASSEMBLY SECONDARY ]VIIRROR. TELESCOPE
PARA,BOLIC

Y-AXIS TOP PLATE SERIAL NTI}IBER D98O3I{-B-OOI

X-Y INTERFACE PLATE SERIAL NUMBER D98O3I5-B-OOI

Y-TOP END PLATE SERIAL NUMBER D980316-8-001, OO2

X-.-\XIS WAY PLATE SERIAL NU}IBER D98O3I7-B-OOI

FLEXURE SPRING BLOCK SERIAL NUNIBER D98().3I8.B.OOI

END PLATE SERIAL NTI}ItsER D98O.JI9-B-OO1. OO2

ANGLE PLATE SERIAL NLT]VIBER D980.12I-B-O{)I

%-{0X0.75 SLOTTED PUSH SCREw SERIAL NU}IBER D990.148-B (3ea)

REAR CAMER{ }IOUNT ASSE}IBLY

%FLAT WASHER, NAS620C-116 PART NUMBER 909-15-\761 (3ea)

#-l-10X.38 SHCS PART NUMBER 92196A108 (2ea)

#8-32X.50 SHCS PART NUMER 92196.{197 (3er)

#4-10X.38 THUNIB SCREW SERIAL NUNIBER NOT AVAILABLE (2ea)

SLEAVE ALIGN}IENT TELESCOPE SERIAL NUNIBER D980576.8-00I

REAR STIPPORT ASSEMBLY

1/JX.88 DOWELL PI\ PART NUIIER 901.15A5{l ( lea)



COI\TEI.{TS LOAD 52 CONT.
% FLAT WASHER, NAS620C-116 PART NUMBER90945A76I (Jea)

%-20x.50 SHCS PART NLTilIBER 92196.\537 (26et)

%-20Xl.A SHCS PART NUIIBER 92196.\542 ({ea)

PLATE VERTICLE REAR SUPPORT SERI.{L NUNIBER D980559.B-OOI, OO2

STIFFNER, VERTICLE REAR SUPPORT SERIAL NT'NIBER D9O856O.B.OOI,
002. 003. 00J

tsRACE HORIZONTAL REAR SUPPORT SERIAL NLMBER D98O561.B.OOI

PLATE SWIVEL REAR SUPPORT SERIAL NU}IBER D980562-8-001

PLATE BASE REAR SUPPORT SERIAL NUNIBER D980563-B-OO1

PI,ATE VERTICLE LOCK/PIVOT. RE,{,R SUPPORT SERI.\L NL-}IBER
D9ftO56.l-B-001.002

PERISCOPE ROD VIOUNTS PART \UNIBER lJ8-3J10 (2ea)

STAINLESS STEELE 20" POSTS (PERISCOPE) PART NT-}IBER NOT
AVAILABLE

ETll TELESCOPE iv., I IRROR BRACKET SPACER

SPACER, NIIRROR BR\CKET SERIAL \UIVIBER D99OJ5()-A-[)OI, t)O2

%.20XI.5 SHCS P,,\RT NU}IBER \OT AV,{ILABLE (2CA)

% VENTED WASHER PART NLMBER \\ 'FV-25 (2ea)

2KETilI PO BEANT_BEAM DL\IP

POST VIIRROR }lOUNT BR.\.CKET SERIAL NL}IBER D99OOO9..{-()OI

BLACK GLASS,2..I SQUARE SERIAL NUMBER D99{)OJJ5-A-()()I

CLAN1P SERIAL NUNIBER D99O{16.A-OOI. ()O2, OO3, OO-I

POST, ETM BEAM DUNIP HOLLOW SERIAL NT \IBER D9904]7-A.OOI

BASE, ROD }TOUNT, LONG SERIAL NUNIBER D99OJ53-A-OOI

%-20X0.50 SHCS P.\RT NUNIBER )lOT A!'.{ILABLE ({ea)



COI{TENTS LOAD 52 CONT.
#8-32X0.63 SHCS PART NUMBER NOT AVAILABLE ({ea)
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Dennis Coyne, 12:12 PM 7l22l9g -0700, Re: cleaning

X-PO P3-Rcpt: bweaver@apex
Date. Thu, 22 Jul 1999 12:12.31 -0700
From: Dennis Coyne <coyne@ligo.caltech edu>
Organization: Caltech/LIGO
X-Mailer: Mozi l la 3.01Gold (Win95; t)
To: Beisy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@acrux.l igo. caltech. edu>,

Mike Smith <smith@acrux.ligo.caltech.edu>,
Bartie Rivera <rivera_b@ligo-wa. caltech. edu>

,"bo i,ift N lB

Subjeot: Re: cleaning

Betsy.
You should clean as follows (E960022-05 except since the parts are too
large to ultrasonically clean, l've tailored the cleaning).

1) clean with Liquinox first (solution per E960022-05) and usrng a
rubbingiscrubbing action (i.e. not just rinsing the liquinox over the
surfaces). All holes must be cleaned with a brush (stainless steel,
phosphof-bronze preferred. but nyion is acceptabie). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with Dl water.

2) Thoroughly rinse with Dl water. All surfaces and holes must be rinsed
THOROUGHLY,

3) Rinse & rub (with gloved hand only) alt surfaces with either methanot
or isooropal alcohol. Squirt the solvent into aij hoies.

4) Blow dry with clean, filtered air or N2. or allow to drv on a clean
bench. Do not leave exDosed for lcnge; than about l5minutes. before
coveflng with UHV foil.

With regard to cleaning the lens, please see Stan for a confirrnation,
but I beiieve the rule that we operate under is that if all surfaces are
polished. then an optics cleaning and wetting test is adequate and no
baking is required. However, if the sides of the optic are not polished
(as I suspect is the case for the ETI\4 optics), then it should be cleaned
and baked and re-cleaned. However, please confrm this with Stan and he
may grant a waiver if he examines the surface condition of the ootics.

Dennis

Betsy Weaver wfote:

> Hi Dennis-

> Two cleaning questions for you:

> 1. We just received the aluminum load (COS) from the etching company.
> How should we clean them here, before baking them? (They are

or Betsy <weaver



t
Dennis Coyne, 12:12PM7122199 -0700, Re: cleaning

> obviously too large to put in the ultrasonrc cleaner.. .)

> 2. Mike has one large and two small lenses that are going to be
> used in the ETM Telescope Assembly. lf they wet well during cleaning,
> do they really need to be baked? A whiie ago, Stan told me that the
> small steering mirrors for lO and COS did not need to be baked, as the oven
> would just make them dirtier, because they wetted so well during cleaning.
> Is this the same for the lenses? lf they do need to be baked, can I put
> them in
> the next load with the one Laroe Ootic?

> Thanks-
> Betsy

Dennis Coyne (Detector Installation Manage|
LIGO Laboratory. Caltech, Physics Depadment
626.395.2034 @ClT / 225.686 3168 @Livingston | 509.372 8166 @Hanford
cel l  626 695.8350
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Dennis Coyne, 12: j2 pM 712?199 -OTOO, Re: c leanino

X-POP3-Rcpt. bweaver@apex
Date: Thu, 22 Jul '1999 1?jt231 -O7OO
From: Dennis Coyne <coy ne@ligo. caltech. eclu>
O rganization: CaltechillGO
X-Mailer: Mozi i la 3.01Gold (Wn95, I)
To: Betsy We:ver <weaver_b@ligo.caltech.edu>
CC : Stan Whiicomb <stan@iacrux.ligo.caitech. edu>,

Mike Smiih <smith@acrux, ligo.caltech,edu>,
Banie Rtvera <rivera_o@ligo_wa.cartech.ecu>

Subiect: Re: cieaninc

Bets v

Wo l,ift b \t

You should ciean as foliows (E960022_05 except since the parts are too
large to ultrasonically clean, I've tajlored the cjeaning):

1),clean with Liquinox frst (solution per E960022-05) and usino a
rubbingiscru_bbing action (i.e. not just rinsing the liquinox ouer ihe
sunaces). All holes must be cleaned with a brush (siainless steel.
phosphor-bronze preferreC. but nylon is acceptabje). li rs ESSENTIAL
that the Jiquinox NOT dry before being rinsed with Dl water.

2) Thoroughly rinse with Dl water. Alj sur,.aces and holes must De nnsed
THOROUGHLY

3) Rinse & rub (with giovec hand only) all sunaces wi:, either methanoi
or isopropal alcohol. Squin the solvent into all holes.

4) Blow Cry with ciean, fltered ajr or N2, or allow to drv an a clean
bench. Do not ieave exposed for longer than about .15 mrnutes. before
covering with UHV foil.

With regard to cieaning the lens, please see Stan for a confirmatjon,
but I believe the ruie that we operate under is that if ajl surfaces are
polished, then an optics cieaning and Wetting test ts adequate and no
baking is required. However, if the sides of the optic are not polished
(as I suspect is the case for the ETM optics), then it shouid oe cteaned
and baked and re-cleaned. However, piease confrm this wrth Stan and he
may grant a waiver if he examines the sunace condition of the opfics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

> 1. We just received the aluminum load (COS) from the ercnrng company.> How should we clean them here, before baking them? (They are



Dennis Coyne, 12:12PM7122199 -0700, Re: c leaning

> obviously ioo large to put in the uitrasonic cleaner.. .)

> 2. Mike has one large and 1..vc small ienses that ar-: coin_o to be
> useC in the ET\4 Telescope Assemoiy. I f  they wet weil lur ing cieaning,
> do they really need tc be baked? A while ago, Stan roid me that the
> small steerin_o mirrors ior lO and COS did not needtc ,e baked, as the oven
> wouid just make them dirtjer, because they wetted sc well during cleaning.
> ls :his the same ror rhe lenses? lf rhey cjo neeC to b3 takeC. can I put
> them in
> the next load with the one Larae Ootic?

> Thanks-
> Betsy

Dennis Coyne (Detector lnstaliarion Manager)
LIGO Laborarory. Cahech. Physics DeDanmenr
626 395 2034 @Cr; i  225 dE6 3168 @L,vrnoston / 509 : 2.8166 @Hanford
cel l  626.695.8350

Betsy Weaver <weaver_
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Dennis Coyne, 12:12 pM 7t?Ztgg -OTOO, Re: cteaning

X-PO P3-Rcct: bweaver@apex
Date: Thu, 22 Jut 19E9 12.12.31 -A7OO
From: Denn:s Coyre < coy re@ligo. caitech edu>
Organjzation: Caitecr/LIGO
X-Mailer: Mozi l la 3.Oi Gotd (Wn95; l)
lo-, Betsy Weaver <weaver_b@ligo.calte:n.edu>
CC: Stan Whiicomb <stan@iacrux.trgo. cattech_edu>

Mike Smjth <snrjth@acrux. ljgo. ca jtech.edu>,

^ Banle Rivera <:ivera_b@ligo-wa.carrech.eou>
buoject: Re. cleantnc

^'rbo trrA b 4a

Betsy,
You should ciean as iollows (E960022_05 except since ihe parts are ioo
iarge to ultrasonically clean. I've tailoreo ihe cleaning):
'1),clean wiih Liquinox jrrst (solution per E9SO022-0S) and using a
ruboing/scruooing actjon (j.e. not just i.lnsing the liquinox over the
surfaces). All holes must be cleaned with a-brush (stainless sreer.
phosphor-brcnze preie,.red, but nyion is acc_-ptable). lt is ESSENTIAL
that the liqujncx NOT dry before being rinsed with Dl water

2) Thoroughiv rnse vrrih Dr wat€r. AI sur-aces and hores must be ,nsecTHOROUGHLY.

3) Rinse & ruD (with cioved hand only) all surfaces with either mernanot
or isopropai aicohol. Squifi the soivent into ail holes.

4) BIow dry wiih ciean. iltered atr or N2, or allow to irv on a ciean
bench. Do nct leave exposed for longer than about l5mjnutes, before
covertng w'th UHV foii.

\r\4th regard to cleanrnc the lens, piease see Stan for a confifmatjon,
but I beiieve ths rule that we operate under is that jf ail surfaces arepoiished, then an optjcs cleaning and wettjng test rs adequate and no
baking is required. However, if the sides of the optic are not pottshed
(as I suspect is the case for the ETM optics), then ii should oe cleaned
and baked and re-cleaned. However, please confirm this with Stan and he
may grant a waiver if he examines the suf,ace conditjon of the optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cJeaning questions for you:

> '1. We jusr receivei the aluminum load (COS) from the etching company> How shouid we clean them here, before baking ihem? (They are



Dennis Coyne, 12:12PM TtzLtgg -OTOO, Re: cleanino

> obvrously too large to put in ihe ujtrasonic cleaner....)

> 2, Mike has one large and two small lenses that are going to be> useC in the ETM Telescope A,ssembly. l f  thev wet well  Ouring cieaning,> co they really neeC to be baked? A whiie ago. Sian toid me ihat the> small steenng mirrors for lO and COS did not need to be baked, as the oven> wouid just make ihem dirtjer. because they wefieC so well ourrng creanlng.> ls this the same for the lenses? lf they Co neeo io be baked, cai I out 
-

> thern in
> the next load with the one Large Optic?

> Thanks-
>  Rp re r r

Dennis Coyne (Deiector Installatjon Manaoer)
I  I G O  l a h n r r t n n r  a r l r a . h  D h, ,vsrcs De9artmeni
626 395.2A34 @ClT /225.686 3i68 @Lrvingston 509 372 8166 @Hanford
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LHO VACUUM BAKE OVEI\ A LOAD #52
ELBVATED TEMPERATURE BACKGROUND

SCAI{
V- I  Closed

Amps 
081999a Aug 19,  1999 03:28:15 PM

' l .0x '10 r6

'1.0x1o''�o
36 40 44 48 52 55 50

Atomic Mass Units
68 72 76 80 84 884 8



LHO VACUUM BAKE OVEN A LOAD #52
ELEVATED TEMPERATURE SCAI\T

V-1 Open. Cal-Gas and V-2 Closed.64'C

o81999b Aug '19, 19gg 04:03:56 PM

,,|ftl,
36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

Atomic Mass Units



LHO Vacuum Bake Oven A Load #52 RGA Background
V-l Closed. Room Temp

082099a Aug 20.  1999 07 :22155 AMAmps

1 .0x  10 -16  .

4 812 18  20  24  28  32  36  40  44  48  52  56  60  54  68  72  76  80  84  88  92  96  t00

Atomic Mass Units



LHO Vacuum Bake Oven A Load #52 Calibration

V-1 and cal-gas open V-2 closed in pressure equilibrium at room telnperature

o82099b Aug 20, 1999 07:57 08 AM

40

CF defrned ts Pc31,j1-rs;./ InlgiJl+or

Pcrrc(.r0):  ( leek rate) /  (pump speed):  (  l . l  E-7 tonol isec)(  0.86) i  (5 Lisec) = 1.8E-8 torr

Inrcs(.ro) -  lE-15 amps

CF = (  l  .8E-8 torr)  /  (  lE- 15 amps) = rE7 torr /amps

Amps

1 -Ox l0 - r '  :

1 .Ox10 ' r5 :

1 . 0 x 1 0  1 6

1.ox ' |0 17

1 , 0 x 1 0 - ' !

il
l l
1lnil
28 32 35

/ / 1i 
' €-'ci. r

I
ii

t l l l

l l i l i
l l l.llti

44 4A 5? 56 60 54 68 72 76 80 84 88 92 95 100

Atomic Mass Units

,,l,il rrlr



LHO Vacuum Bake Oven A Load #52 Post-Bake Scan Room Temp
V-1 Onen. Cal-Gas and V-2 Closed

1-0x10'11

l . 0x l 0 ' 13

1.0x10-:o

L0x10-1e

082A99c

40 44 48 52 56 60 64
Atomic Mass Units

Aug 20,  1999 08  31 :04  AM

i  t l c
- , r . { " . * - ,1  t -
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Stan Whitcomb, 12:28 PM 9/8/99 -0700, Re: load 52

X-POP3-Rcpt: brivera@apex
X-Sender. stan@1 27.0.0. 1
X-Mailer: QUALCOMM Windows Eudora Light Version 3.0 5 (32)
Date. Wed, 08 Sep 1999 12.28.56 -0700
To: "Bartje J. Rjvera" <rjvera_b@ligo-wa. caltech. edu>
From: Stan Whitcomb <stan@ligo.caltech. edu>
Subject: Re: Ioad 52

Right, I remember. You may consider thjs emal my formal approval.
and I will sign any paperwork next week.

At '1 1:56 AM 9/8/99 -0700, you wrote

>Hello Stan,

>Hope you are feeling better. I am Just writing
>a reminder because load 52's post bake scan
>was approved in the lab off the computer screen. so
>l never got a signiture on the documentation and it took
>me forever to reconstruct the events surrounding this load.
>The load contained Betsy's cos structures and was "borderline"
>passing. This load was so "borderline" that you had suggested we
>follow it with a 200C bake to 'clean up' the oven.

>l just want€d to drop a l ine to remind.

>Thanks
>Bartie





€9902,61{t-x
'  1399o266'so-Y'  

8990a.19-ot -x
€99o215-o7'X
E99o?d-oo'F

Summary of LHo Vacuum Bake oven A RGA D^$"63ng;trf"!"

The individual parts which comprise a "load" are cleaned as per LIGO-E960022 or as
allowed by waiver(s) and loaded into the bake oven. The oven is then pumped down through
the main pump "arm" (through v-2, RGA arm is valved off at this poinq. e heating profil; is
programmed and baking of the system begins. A typical "heating profile" consists of ramping
up to material rype soak temperature, soaking for approxjmately 4g hours, ramping down io 

-

approximately 70C, soaking and then ramping down ro near room remperanre. While soakine
at 70C, an RGA background scan is taken. V-1 is then opened andY-2 ciosed. Enough time is
allowed for the system to come into pressure eiquilibrium and then an elevated load temperature
RGA scan is taken. V-t is then closed and V-2 opened. Following this elevated temperarure
scan, the load is ramped down to near room temperature and the baking portion of the process is
complete. Throughout the baking, temperatue data is taken to verifr the actual tempeianyes in
the various "heat zones" of the bake oven system.

Once at near room temperature, another RGA background (V-1 closed) scan is taken.
Next, V:1 and the cal-gas are opened andY-2 closed. After a 30 minute pressure equilibration
time, a "calibration" scan is taken. The calculated pressure of Argon (constituent of the
]ryxed" calibration gas) is determined using the leak rate of Argon and the pump speed of the ,-
RGA ann Port as seen by the oven chamber and compared (ratio) to the maximum amp value
measured for Argon in the calibration scan. This "torr/amp" ratio becomes the Calibrition
Factor for the given load, converting measured currenr [o pressure.

Finally, the cal-gas is valved out and enough time is allotted to allow all traces of it to be
pumped away. A "Post-bake': scan is then taken. Approval of the post-bake scan is a col.lective"pass/fail" determination made by either Dennis coyne (calrech) or Stan whitcomb
(calrech). The data collected during the "elevated temperature scan" is entered into a
spreadsheet which then calculates what the outgassing rates of AMUs 41,43, 53,55 and 57
ought to be at room temperature. These calculations are used to determine the room
temperahre outgassing rates when the signals are below the RGA's sensitivity (noise floor).

Refer to the LHO Vacuum Bake Oven A logbook for the actuai ordered. events of the
load # of interest.
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a

LHO VACUUM BAKE OVEN A:
CONTENTS LOAD #48

LARGE "H' TUBE SERIAL NUMBER D990336-A-O()2

. SMALL (.H' TUBE SERIAL NUMBER D990253-A-OO3

SMALL "H'TUBE SERIAL NUMBER D990253-A-OO4

LARGE "H" TUBE SERIAL NUMBER D99OI98-B-OO7

SMALL *H'TUBE SERIAL NUMBERD99O252-B-OO1 & OO5

LARGE "H" TUBE SERIAL NUMBER D990223-C-OO3 & OO4

LARGE "H" TUBE SERIAL NUMBER D990335.A-OO1

ETM TELESCOPE ASSEMBLY

TUBE, ETM MOUNT (HOUSING) SERIAL NUMBER D98O63O.B-OOI

PLATE, ETM INTERFACE SERJAL NUMBER D98063r-B_002

PLATE, BACKING SERIAL NUMBER D980650_B_001, 002

BEAM DUMP ASSEMBLY, BSC 8

MOUNTING BRACKET GUSSET SERIAL NUMBER D99OI5O-B-003, OO4

MOUNTING BRACKET BACKPLATE 1 SERIAL NUMBER D990151-A/B-003.
004

MOUNTING BRACKET BACKPLATE 2 SERIAL NUMBER D99OT52-C-OO3. OO4

BEAM DUMP ASSEMBLIES, BSCT

CAVITY BEAM DUMP, MOLTI{TING BRACKET GUSSET SERIAL NUMBER
D990150-B-009, 011, 012

CAVITY BEAM DUMP, MOUNTING BRACKET BACKPLATE 2 SERIAL
NUMBER D9901s2-C-0r3



LHO VACUUM BAKE OVEN A LOAD #48
CONT.

BEAM DUMP HOUSING TUBE 2KFM SERJAL NUMBER D990223-C-003, O()4

BEAM DUMP HOUSING TUBE 2KITMHR3.4KITMHR4 SERIAL NUMBER
D990225-D-002

BEAM DUMP ASSEMBLIES, WBSC2

BEAM DUMP FLEX HINGE SADDLE SERIAL NUMBER, D99OO31-A-O1O

CAVITY BEAM DIJMP, MOUNTING BRACKET GUSSET SERIAL NUMBER
D990150-8-0r3, 014, 016, 017

CAVITY BEAM DUMP, MOUNTING BRACKET BACKPLATE 1 SERJAL
NUMBER D990151-B-009, 015, 019, 016

qAVITY BEAM DUMP, MOUNTING BRACKET BACKPLATE 2 SERIA]-
NUMBER D990152-C-016, 017, 010, 012

BEAM DUMP FLEX HINGE BACKUP SERIAL NUMBER D99O2OO-A-030. 032.
038, 035, 018, 028, 031, 037

RdIL, PLATE BEAM DUMP SERJAL NUMBER D990207-B-015,016,017,018

EXTENSION TUBE SERIAL NUMBER D990253-A.OO4

BEAM DUMP ASSEMBLIES, LBSC2

BEAM DUMP FLEX IIINGE TEE SERIAT NUMBER 99OO3O-A.017, OI8, OI9, O2O

BEAM DUMP FLEX HINGE ATTACII SERIAL NUMBER D99OO32-A-007. OO8.
018.019

CAVITY BEAM DUMP, MOUNTING BRACKET GUSSET SERIAL NUMBER
D990150-8-018, 019, 015, 010

CAVITY BEAM DUMP, MOUNTING BRACKET BACKPLATE I SERIAL
NUMBER D9901s1-B-010, 0tt, 0t2, 0t3

CAVITY BEAM DUMP, MOI.JI\TING BRACKET BACKPLATE 2 SERIAL
NUMBER D990152-C-009, 015, 018, 019

BEAM DUMP F'LEX HINGE LOW STRAP SERIAL NUMBER D99OI99-A- 011



LHO VACUUM BAKE OVEN A: LOAD #48
CONT.

BEAM DUMP FLEX HINGE BACKUP SERIAL NUMBER D99O2OO-A-OO9, {)3I

BEAM DUMP FLEXHINGE TOP STRAP SERIAL NUMBERD99O2O2.B.O()4.
017. 019
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Dennis Coyne, 12:12 pM TlZZlSg -OZOO, Re: cteaning

X-POP3-Rcpt: bweaver@aoex
Date: Thu, 22 Jut 1999 t-ZtZ..St -OIOO
From: Dennis Coyne <coyne@ligo. caltech.edu>
Urganrzation: CaltechillGO
X-Mailer: Mozilta 3.01Goid (Wn95; l)
]o. B_etsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb .stan@lacrux.ligo.caltech.edu>,

MtKe litT]tth <s mith@acrux.ligo.caltech.edu>,

^ , . o?ns Hrvera <rivera_b@ligo_wa.caltech.edu>
)uDlect: i{e: cteaning

Wo tdft N

Betsy,
You should clean as follows (E960022-05 except since the pans are toolarge to ultrasonically clean, I've taiiored the cleaning):

113:-l !1, I'tuinox.first (sotution per Ee6oo22-05) and usrns aruDDrng/scrubbing acilon (i.e. not just rinsing the liquinox over the
sunaces). A 

 

holes must be cieaned with a brush (statnless sreet,phospho-r-bronze preferred, but nylon is accepiable). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with fjl watei

?) ,Tjlfr:yglly fnse with Oi water. Ail surtuces and hotes must be rinsedTHOROUGHLY.

3) Rinse & rub (with gloved hand only) all surfaces with either methanol
or tsopropat atcohol. Squjrt the solvent into all holes.

4) Blow_dry with clean, filtered air or N2, or allow to dry on a clean
bench. Do not leave exposed for longerthan aOout t5'minutes, nefore
covenng with UHV foil.

lV{! legarU to cteaning the lens, ptease see Stan for a confirmation,
Du I DeJteve the ru,e that we operate under is that if ajl surfaces arepolished. then.an optics cleaning and wetting test is adequare ano nooaKrng ts requtred. However, if the sides of the optic are not poiished
(as.l. suspect is the case for the ETM optics), thdn it should be cteaned
and baked and r+cleaned, However, piease confirm this with Stan and hemay grant a waiver if he examines the surface condition of the optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

t ], We just receMed the aiuminum- load (COS) fom the etching company.> How should we clean them here, before baking ihem? (They are

nted for <weaver



Dennis Goyne, 12t12 pM Tl22tgg -O7OO, Re: cleaning

> obviously too large to pui in the ultrasonic cleaner...)

> 2- flille [a1 9ry large and two smail lenses that are going to be
::::!]l Ig FrM relescope Ass_embiy. lf they wet weil?urins cteanins,> do tney really need to be baked? A while ago, Stan told me that the> small.steering mirrors for ro and cos did nbt need to be baked, as the oven> would just make them dirtier, b_ecause they wetted so weil during cleaning.> ls this the same for the lenses? lf they doneed to be bakeo, can I put> them in
> the next load wiih the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Installation Manager)
LIGO Laboratory, Caltech, physics Department
629 ̂3!9 ?994 @Cff t22s.686.3168 @Livingston / 509.372.8.j66 @Hanfordcell 626.695.8350
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Dennis Coyne, 12:12pM T l22lgg 4700, Re: cleaning

X-POPS.Rcpt bweaver@apex
Date: Thu. 22 Jut 1999 td:n:el -O1OO
From: Dennis Coyne <coyne@ligo.caltech.edu>
urgantzauon: Caltech/LIGO
X-Mailer. Moziila 3.01Gold fl/ri?n9S; l)
]0. Bgtsy Weaver <weavelb@ligo, caltech.edu>
CC: Stan Whitcomb <stanglcrui.tigo.caitech.edu>,

MrKe sJntth <smith@acrux.ligo, caltech.edu>,
^ , . o?TF Rrvera <nvera_b@ligo_wa.caltech.edu>
nuojec[ He: cteaninq

rtbo Lu-A N 1A

Betsy,
You should ciean as follows (E960022-05 except since the parts are tooiarge to ultrasonicaily clean, live tailored tn".f"iningi- 

- '

]iJf:-T_yilfguinox first.(sotution per Eg60022_05) and usins aruDorng/s.crubbing action (i.e. not just rinsing fre liquinox over rnesunaces). A 

 

hotes must be.cleaned with a brush (stainless sreer,
gjlyn_o.r-olonze.preferred, but nyton i. ."r"pirnril.li i. EssEr.rrnr_thai the liquinox NOT dry before being nnsed wifr df ,.t.i

?.Ilgr-oughly rinse with Dl water. All surfaces and holes must be ansedTHOROUGHLY.

3) Rinse & rub (with gloved hand oniy) all surfaces with either methanolor rsopropal alcohol_ Squirt fre solvent into all holes.

4) Blow_dry with clean, fitered air or N2, or allow to dry on a cleanbench. Do not leave exposed for longer than about l5 minutes hcrnro
covering with UHV foii.

Yjl l"^g:111"- Oeaning the tens, ptease see Stan for a confirmatron,orrr I Delleve the rule that we operate under is that jf all surfaces arepolished, then.an optics cleaning and wetting test is adequare ana no
:1i^q.!-1T:,i"J. However, jf the_sides of the optic are not polished
(as, r, suspect ts the case for he ETM optics), hen it shouid be cteanedano oaKeo ano re-cjeaned. However, please confirm this with Stan and hemay,rgr€nt a waiver if he examines the surface condition of ttre optics.uenn|s

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

> '1. We just received the aluminum- load (COS) from tfre etching company.> How shoutd we ctean them here, before b;kjntiheri 
-Cnuv 

"r"

1



!ganr= Coyne, 12:12pM7l?2lgg _0ZOO, Re: cteaning

> obviousJy too iarge to put in the ulfasonic cleaner...)

a 2. , lVife [g-9ry targe and two smalt lenses that are going to be
:::::ll !1,flu rg$cope.Ass_embty. tf they wet weil-duriis cteanins,> 0o mey rea y need to be baked? A while ago, Stan told me that the> small.steering mirrors for ro and cos did not need to be baked, as the oven> would just make them dirtier, b^ec3use they wetted so well Curing il"*irg 

-

> ls this the same for the lenses? lf they do need to be bakea cen I nr rf
> them in
> he next load with the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Installation Manaoer)
LIGO Laboratory, Caltech, physics Depariment
626.^395 2-034 @ClT / 225.686.3168 @Livingston / 509.372.8l€6 @Hanfordcell 626.695.8350
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Dennis Coyne, 12:12 pM Zl22t99 4?OO, Re: cteaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22 Jut 1999 12:12:31 -OT0O
From: Dennis Coyne <coyne@ligo.caltech.edu>
(Jrganrzation: Caltech/LIGO
X-Mailer: Mozilla 3.0'lGold (VVingS; l)
Tor Betsy Weaver <weaver_b@ligo. caltech. edu>
CC: Stan Whitcomb <stanqlcrui.tigo.caltech.edu>,

Mike Smith <smith@acrux.ligo.ialtech.edu>,

^ . Bartle Rivera <rivera_b@ligo-wa.caltech.edu>
suojecc He: cleaning

vgao tof tN 1A

Beisy,
You should clean as follows (Eg60022_05 except since the parts are too
large to ultrasonically clean, I've tailored the cleaning):

llj]:_1*ib figuinox.first.(sotution per Eg60O22-05) and using arubhing/scrubbing action (i.e. not just rinsing fre liquinox over tnesurfuces). All hotes must be cieaned with a-brush iste inleis sreer,
phospho_r-bronze prefered, but nylon ls acceptable). Jt js ESSENTTAL
that the iiquinox NOT dry before being nnsed with tjl water

2) T,horoughly rinse with Dl water. All surfaces and hoies must be rinsed
THOROUGHLY.

3) Rinse & rub (with gloved hand only) all surhces with either methanol
or isopropal aicohol. Squirt he soMent into all hoies.

4) Blow_dry with clean, filtered air or N2, or allow to dry on a ctean
bench. Do not leave exposed for longer than about l5minutes, before
covering with UHV foit.

flilil legarO to cleaning the lens, please see Stan for a confirmation,
but I believe the rule that we opefate under is frat if ail surfaces arepolished, then an optics cleaning and wetting test is adequate and no
baking iq required. However, if the sides of the optic are not polished
(as I suspect is the case for the ETM opnbs), then it should be cleaned
and baked and re-cleaned. However, piease confirm this with Stan and he
may grant a waiver if he examines the surface condition of the optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

t ], We just received the aluminum load (COS) from he etching company.> How should we clean them here, before baking ihem? (fhey are



Dennis Coyne, 12:12 PM 7l22l9g 4ZAO, Re: cteaning

> obviously too large to put in the uitrasonic cleaner...)

> 2. . lli[" frs one large and two small lenses that are going to be
> used in the ETM Telescope Assembly. lf they wet well during cleaning,
> do they really need to be baked? A while ago, Stan told me that the 

-

> small steenng mirrors for lO and COS did not need to be baked, as the oven
> would just make them dirtjer, because they weited so well during cjeaning.
> ls this the same for the lenses? lf they do need to be baked, can I put 

-

> frem in
> the next load with the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Installation Manager)
UGO Laboraiory, Caltech, Physics Department
629 _s_99 ?934 @CtI /225.6e6.3168 @Livingston / 509.372.8166 @Hanfordcell 626.695.8350
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Dennis Coyne, 12:12 Plll7l22lgg -O7OO, Re: cleaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22Jul 1999 12l-12:31 4700
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LlG O
X-Mailer: Moziila 3.01Gold (Win95; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@acrux.ligo.caltech.edu>,

Mike Smith <s mith@acrux.ligo.caltech.edu>,
Bartje Rivera <rivera_b@ligo-wa.caltech.edu>

Subject Re: cleaning

Betsv.

Wo l,i'AN 1A

You should clean as follows (E960022-05 except since the parts are too
large to ultasonically clean, l've tailored the cieaning):

1)clean with Liquinox first (solution per E960022-05) and using a
rubbing/scrubbing action (i.e. not just rinsing the liquinox over the
surfaces). All holes must be cleaned with a brush (stainless steel,
phosphor-bronze preferred, but nylon is acceptbbte). lt is ESSENTIAL
hat the liquinox NOT dry befcre being rinsed with Dl water.

2) Thoroughiy ilnse with Dl water. All suriaces and holes must be rinsed
THOROUGHLY.

3) Rinse & rub (with gioved hand only) all surfuces with either methanoi
or isopropal alcohol. Squirt fie solvent into all holes.

4) Blow dry with clean, filtered air or N2. or ailow to dry on a clean
bench. Do not leave exposed for longer han about 15 minutes, before
covering with UHV foii.

il/rth regard to cleaning the lens, please see Stan for a confirmation,
but I belieVe he rule that we operate under is fiat if ail surfaces are
polished, hen an optics cleaning and wetting test is adequate and no .
baking is required. However, if tfre sides of the optic are not polished
(as I suspectis fie case for tre ETM optics), then it should be cteaneo
and baked and r+cieaned. However, please confirm this with Stan and he
may grant a waiver if he examines the surface condiiion of the optics.

Dennis

Beby Weaver wrote:

> Hi Dennis-

> Two cieaning questions for you:

> 1. We just received the aluminum load (COS) from he etching company.
> How should we clean them here, before baking trem? (They are



Dennis Coyne, 12:12 PM 7l22lgg 4700, Re: cleaning

> obviousiy too large to put in the ultrasonic cleaner...)

> 2. Mike has one large and two small lenses hat are going to be
> used in the ETM Telescope Assembly. lf they wet well during cleaning,
> do they reaily need to be baked? A while ago, Stan told rne hat the
> small steering mirrors for lO and COS did not ne€d to be baked, as the oven
> wouid just make them dirtier, because they wetted so well during cleaning.
> ls this the same for the lenses? lf they do need to be baked, can I put
> them in
> the next load with the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Instailaticn Manager)
UGO Laboratory, Caltech, Physics Deparfnent
626. 395.2034 @ClT I 225.6e6. 31 €E @ Liv ingston / 509. 372. 8 1 66 @Hanfcrd
^al l  ArA AOE e' lAn



Dennis Coyne, 09:28 PM 8124|99 4700, Re: waiver request

KPOP3-Rcpt bweaver@apex
Date: Tue, 24 Aug 1999 21:28:58 -0700
From: Dennis Coyne <coyne@ligo-caltech.edu>
.Organization: Caltech/LIGO
X-Maiier Mozjlla 3.01Gold (Win95; l)
To: Stan Whitcomb <stan@ligo.caltech.edu>
CC: Betsy Weaver <weaver_b@ligo.caltech.edu>
Subject: Re: waiver request

Betsy & Stan,
I'm CK with an airbake for this single, simple and small parl

Dennis

Kv: D16oa41

Sian Whitcomb wrote:

> I am ok with an airbake for such a simple part if Dennis agrees. Can
> you airbake it for 48 hours and still get the telescope aiigned this week?

> stan

> At 05:45 PM 8124199 -0700, you wrote:

> >Stan-
> >As you heard in the moming ielecom meeting, we (COS group;
> >were still missing one small piece for the ETM Telescope. Doug
> >was nice enough to have Brockman Machine iab a new one up for
> >us and we were even able to pick it up at lunch today. I've cleaned
> >it as per E960022 and have put it in the airbake oven. lt is a small,
> >Al ring -1-1 112" in diameter, -1l4" hick, with no threads or holes -
> >very simp/e and plain... \ /hat should we do wjth it for processlng?
> >Can we have an airbaking waiver? Bartie looked in he bake oven and
> >did not find ilre rnissing one, and I'm not sure we ever wiii.

> >Thanks-
> >Betsy

Dennis Coyne (Detector Installation Manager)
UGO Laboratory, Caltech, Physics Department
626.395.2034 @ClT / 225.686.3168 @Livingston / 509.372.8166 @Hanford
cell 626.695 8350
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LHO VACUUM BAKE OVEN A LOAD #48
BACKGROUND FOR ELEVATED

TEMPERATURE SCAN

V-l Closed

080199a

10 44 48 52 56 60 64 6E
Atomic Mass Units

Aug 01, 1999 07:46:,14 AM

1.0x10-18:

'1.0x10'1E

1.0r10-ie



Amps

1.0x10't '

LHO VACUUM BAKE OVEN A LOAD #48
ELEVATED TEMPERATURE SCAN

V-l Open, Cal-Gas and V-2 Closed, TOoC

080199b Aug 01, l9Sg 08:08:42 AM

8 12 16 20 24 28 32 36 40 44 4E 52 56 60 64 6E 72 7e 80 84 88 92 96 100
Atomic Mass Units
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LHO Vacuum Bake Oven A Load #48 RGA Background
V-l Closed. Room Temoerature

080399aAmps

1.0x10'i6;

i
1.0x10i7r

Aug 03, 1999 09:10:30 AM

8 12 16 20 U 28 32 35 40 44 48 52 56 60 64 68 72 78 80 84 88 92 9{i 100
Atomic Mass Units



LHO Vacuum Bake Oven A Load #48 Calibration

V-l and cal-gas open V-2 closed in pressure equilibrium at room temperature

Amps 080399b Aug 03, 1999 '10:04:43 AM
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CF defined as P1.s1"o1" / 11461."",

P1+opa" = (leak rate) / (pump speed) = (1.1E-7 torrrl/sec)(0.86) /(5Llsec): 1.8E-8 ton

11401'n"* = 7.2E-16 amps (Taken from 0803999sc)

I

!

CF = (1.8E-8ton) / (7.2E-1 6amps) = 3E7ton/amps



LHO Vacuum Bake Oven A Load #48 Post-Bake Scan Room
Temp.

V-1 Open. Cal-Gas and V-2 Closed

080399c Aug 03, '1999 10:27:10 AMAmps
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