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Ltt,u) #a

Summary of Vacuum Bake Oven RGA Data Generation

The individual parts which comprise a "load" are cleaned as per LIGO-
E960022 or as allowed by waiveL(s) and loaded into the bake oven. The oven is
pumped dor,vn through the main pump "arm" (RGA arm is val', 'ed off at this point).
A heating plofile is programmed and baking of the s.vstem begins. A typical
"heating profile" consists of ramping Llp to material type soak temperature, soaking
and then ramping down to approrimatell- 70C and soaked. At this point,, an RGA
background scan is taken, V-l is opened and an elevated load temperature RGA
scan is taken and V-l closed. This data is entered into a spreadsheet which then
calculates rvhat the part ial  pressures of AMUs 41. ' .13, 53, 55 and 57 ought to be at
room temperature. Following this elevated temperature scan. the load is ramped
dor,r,n to near room temperature. Throughout the baking. temperature data
(trendplot) is taken to verily the actual tenrperatllres in the various "zones" ofthe
bake oven s) stem.

Once at near room temperature, another RGA background (V-1 closed) scan is
taken. The parl ia l  pressures of AMUs 41, 43, 51, - i5 and 57 taken from this
background scan rvill get subtracted from the corresponding r alues measured on the
t lna l "Pos tBakeScan" .  Fo l lou ' in -e th isscan,V- l  andtheca l -gasareopenedandV-
2 closed. After a 30 min parlial pressure equilibration time, a second RGA scan is
taken in "amp vs. amu" mode. The calculated pressure of Arson (constituent of the
"mixed" calibration gas) is determined and compared (ratio) to the peak amp value
recorded tbr Argon by the RGA scan. This "torr/amp" r'atio becomes the
Calibration Factor fbr the given load, converling measured current 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. This post-bake scan
data is reviewed as both an analoq graph (.rga file extensions) and an ASCII table
(.asc file extensions) fbrm. The highest current value betr.veen +/- 0.5 AMU of the
amu of interest appearing in tlie ASCII table is entered into a spreadsheet. This
spreadsheet then calculates the oftgassing late of AMUs 41, -13, 53, 55 and 57.

Refer to the LHO Bake Oven A loebook for the actual ordered events.
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LHO VACUUM BAKE OVEN A:
CONTEI{TS LOAD #52

TABLE CL-{MPS, SERIAL NITPIBER D9901.13-B-098, 0-19, 0-33,07^i, 0-l-j.093, 100,
106.  l1 { ,  0 -15 ,  101,  128,045,031,  06s ,  021,122,0J1,  l l1 ,08J ,066,083,081.059,080.

090,  l - i t ,  r3s ,061,  138,069

CAVITY BEANI DUMP CONIPONENTS

GL.\SS RETAINING BRACKET, , OP LEFT, SERIAL NLI}IBER D98OO87.A-OI{,
0 1 5

(;L.{SS RET.\ININC BRAC]KET. T()P RIGHT. SERIAL NTiIIBER D98(:)O88-A.
0 1 J , 0 1 5

GL.{SS RET.\INING BI1ACKET. BOTTOilI LEFT, SERIAL NL'}IBER.D980296.
A - 0 1 J , 0 1 5

GLASS RETAI\ING BR.q,CKET. BOTTONT RICHT. SEzu-{L NUTIBER
D980297-A-01.1 ,015

GLASS RET\INING BRACKET, TOP LEFT, SERIAL NUI,IBER D98OO87-A-006,
007, 008

GL.{SS RET.{INING BRACKST. TOP RIGHT. SERIAL NUII{BER D98OO88-A.
006, 007, 008

GL.{SS RETAINING tsRA.CKET. BOTTOM LEFT. SERI,{L NL'-\IBER D980296-
A-006' 007, 00s

GLASS RETAINING BRACKET. BOTTONT RIGHT SERIAL \U}IBER
D980297-006, 007,008

BEA}I DLI}IP HOUSING TUBE ITMARI,2KR}IHR3 SEzu.{L NU}IBER
D990252-B-007

GL\SS IIET.\INING BRACKIT. TOP LEFT, SERIAL NU}TBER D98OO87.A-009,
0 1 0 ,  0 l  I

GL.{SS RET.\INING BRACKET. TOP RIGHT. SERIAL NUilIBER D98OO88-A-
0 0 9 . 0 1 0 . 0 r l

GL.\SS RETAINING BRACKET. BOTTOM LEFT, SERI,-l,L NL}IBER D980296-
A-009.010.011



LHO VACUUM BAKE OVEN A LOAD 52
CONTENTS CONT.

GLASS RETAINING BRACKET, BOTTONI RIGHT, SERIAL NUVIBER
D980297-A-009, 010, 0l I

BEAN,I DT.\IP FLEX HINGE H-TUBE SERIAL NUMBER D990198-B.O()9, OI5

GLASS RETAINING BR.I,CKET, TOP LEFT, SERIAL NUNIBER D98OO87-.\.012,
013

GLASS RET.\INING BR{CKET. TOP RIGHT. SERIAL NUNIBER D98OO88-A-
0 1 2 , 0 1 3

GLASS RETAINING BRA,CKET. BOTTOM LEFT. SERI.{L NT'}IBER D980296-
A-012,013

GL,{SS RETAINING BRACKET, BOTTO\I RIGHT, SERI.\L NU}IBER
D980297-A-012,0l-3

FLEX PIVOT PART NUN{BER 6032--100 (Jca)

I ' ICK OIF TELESCOPE APS

#8-32X.50 SCHS {8ea)

#8-32X.75 SCHS (8ea)

%-20X.50 SCHS (2ea)

#8 FLAT WASHER (8ea)

PLATE,,\LIGNMENT TELESCOPE SERI,\L NUMBER D980587-B-OOI

PLATE, ALIGNMENT TELESCOPE SERIAL NTIMBER D980588-B-OOI, O()2

BRACKET, ALIGNMENT TELESCOPE SERIAL NUMBER D980589.8-001, ()02

TARGET CAilIERA NIOUNT ASSEMBLY

l/8X.38 DOWELL PART NUMBIR 90115A.170 (?ea)

#2-56X.38 SHCS PART NUIIBER 92196A079 (16ee)

#.1-10X.38 SHCS PART NUIIIBER 92196A109 (8er)

#J-J0X1.00 SHCS PART NUIIBER 92196A115 (Sea)



LOAD 52 CONTENTS CONT.

%-20X.50 SHCS PART NUNIBER 92196A537 (1ea)

PLATE, T.{RGET SUPPORT, LONG SERIAL NUNIBER D980572-B-001, OO2

PL.\TE, T.{RGET SUPPORT, SFIORT SERIAL NUNIBER D980573-B.OO1, OO2

FRAME, TARGET SERIAL NUMBER D980574-B-Ot)I,  ()O2

UNLISTED PART SERIAL NU}IBER D98O6O3-I}-OOI, OO2. OO3, OO{

BR\CE, CAMERVTARGET SERIAL NUMBER D98O6O{-B-001. OO2. OO3. OOJ

FRONT SUPPORT ASSENIBL'I '

%-20X.S0 SHCS PART \UN{BER 92196A537 (Sea)

yt-20\.75 SHCS PART \Ul\{BER 92196A5{0 (8ea)

%-20x1.0 P.\RT \LTpIBER 92 196A5.12

y,-20x1.5 SHCS P.\RT \t iVIBER 92196.{5{6 ( l0e:r)

SPHERICAL \\ . I ,SIIER P,\RT NUIv-IBER SSPW-l { l6ea)

B.\R, VERTICAL, FRONT SUPPORT SERIAL NU}IBER D980565-B.OOI, OO2

GT'SSET. REAR, FRONT SL'PPORT SERIAL NUVIBER D980566-B.OOI, OO2

GT:SSET, FRONT, FRONT SUPPORT SERIAL NUNIi]ER D980567-B-OOI, OO2

BRACE. HORIZONT-\L. FRONT SUPPORT SERIAL NUIVIBER D980568.8-OOI

PL,{.TE, BASE FRONT SUPPORT SERIAL NUNIBER D980569.8-OOI

BLOCK, I\TERFACE, VERTICLE LOCK SERIAL NTIiVIBER D98O57O.B-OOI,
002

PLATE, VERTICLE LOCK, FRONT ST PPORT SERIAL NU}IBER D98O57I-O()I,
002

%-20X2.00 THUilIBSCREw P-\RT NtiNIBER 90210A112 ( leu)

#8-32X.38 SHCS P-{.RT NUNIBER 92196A192 (l8er1

#8-32X.50 SHCS P.\RT \UNIBER 92196A195 (2ea)

y"-20X.73 SHCS P.\RT NLTMBER 92l96ASJ0 (60ea)



LOAD 52 CONTEI\TS CONT.

SQUARE TUBE, TELESCOPE PARABOLIC,{SSE}IBLY

#8-32X.38 FHPS, 100 DEGREE P.{RT NUIVIBER 93085A192 (60ea)

% FLAT VENTED W.{SHER PART NUNIBER WFV-25 (60e4)

SHEET, UPPER-SQUARE TUBE SERIAL NUNIBER D9805-I6-B-OOI

SFIEET, LOWER, SQL:.{RE TUBE SERIAL NUJ}IBER D98O5J7.B.OOI

SHEET LEFT, SQUARE BOX SERIAL NUNIBER D9805.I8-B-OO1

SHEET RIGHT, SQTI., I ,RE BOX SERIAL NUNIBER D980519-B-OOI

BULKHEAD TITLE PLATE SERIAL NUNIBER D98O55O-B-OOI. OO2. OO3, OOJ,
Ut,:)

FRONT PLATE SERI.AL .\TJi!{tsER D98O55I.B.OO1

A}.GLE. LPPER SERIAL NI]]VIBER D980552-B-OOI, t)(])2

ANGLE, LOWER LEFT SERIAL NU}TBER D980553-B-OO1

ANGLE. LOWER RIGHT SERIAL NU}IBER D98O55J-B-OO1

BLOCK, THT'MBSCRE\\', LATER.{L AD.IUST}IE\T SERI..\L NUVIBER
D98059-r-B-001

BASE, LATERAL AD.II ST}IENT SERIAL NTIIIBER D98O56OI-B.OOI

#8-32X.38 SHCS P.-\RT NUMBER 92196A192 (6ea)

%-20X.s0 SHCS P.\RT Nt'ivIBER 92l96As-17 (2-lea)

JACKSCR,EW "C" SERI,\L NUIVIBER OOI, OO2 PART NUN{BER NOT
AVAIL.{BLE

SP.\CER,2.5X6X0.62,3O() CRESCENT SERIAL NUIIBER OO1, ()O2 PART
NU}IBER NOT AVAILABLE

HORIZONTAL PLATE, JACK STAND SERIAL NUNIBER D980595-B.OOT, t}O2,
001,001, 005. 006,007, 00.9

VERTICLE PLATE, JACK ST..\ND SERIAL NI,}IBER D980596-8-001, ()O2

GLIDE PLATE, JACK SERIAL NUNIBER D980597.8-001, ()O2



CONTEI\TS LOAD 52 COI{T.
BASE PLATE, JACK SERIAL NUMBER D980598-B-(){lI, OO2

BASE,,IACK SERIAL NUMBERD98O599-B-001, ()O2

VERTICLE PLATE, SHORT JACK STAND D98O6OO.B.OO1, O()2

MIRROR BOX, TELESCOPE PARABOLIC, ASSEBLY

% FLAT EDGED SPACER WASHER PART NUI\IBER 909-15A?61 (3ea)

#8-32X.75 SHCS PART NU]|IBER 92796.\197 (16ea)

'/-20X.73 SHCS P.\RT NUMBER 92196.{,5'10 (16ea)

#8 FLAT VENTED WASTIER PART NUN'IBER wF\'-08 (32ea)

% FLAT VENTED WASHER PAR'[ NUNIBER WFV-25 ( l6ea)

#8-32X1.25 SHCS PART NLIMBER NOT A\'-{ILABLE (16ea)

%-20X1.0 FHSH,82 DEGREE PART NUMBER NOT AVAILABLE (3ea)

PLATE, BOTTOM, NIIRROR BOX SERIAL NL}IBER D98542-B-OOI

PLATE. TOP. NIIRROR BOX SERI.A,L NTiNIBER D98()sJ3-B-OOI

PLATE, LEFT, N,IIRROR BOX SERIAL NUNIBER D98i]5J.I-B.OOI

PL.{TE, RIGHT, iVIIRROR BOX SERIAL NTJNIBER D9805{5-B-OOI

SOCKET PIVOT SERIAL NUNIBER D98O58I-A-OOI, OO2

BAR, TT]tsE AND BOX, LONG SEzuAL NUMBER D98058.3.8-001, OO2

BAR. TUBE AND BOX, SHORT SERIAL NUNIBER D98591-B-001, OO2

.{NGLE, MIRROR BOX SERTAL NUMBR D9806 r 9-8-001, 002, 003, 004

BACK PLATE SERIAL NUNIBER D99()O96-B-()()1

NIIRROR MOUNT ASSEMBLY PRINIARY lIIRROR. TELESCOPE
PARABOLIC

l/8" BALL, ALUNIINUilI PART NUMBER 31665K19 (3ea)

%Xll/.1 SHOtTLDER SCREW PART NUMBER 90298.\5{{ (3ea)



CONTTEI{TS LOAD 52 COI\T.
% FLAT EDGED SPACER WASHER PART NUMBER 909{5{76r (3ea)

% FLAT WASHER, NAS620C-'|l6 PART NUNIBER 9094sA761 (6ea)

#10-21X3/16 CUP PT ST SCREW PART NUMBER 92311A237 (3ea)

BELLVILLE WASHER PART NLTIVIBER 97I3K63 {2lea)

#10.2JX3l{ F.SCS P,{RT NUNIBER NOT AV.{II,ABLE (6eI)

#J-.10X0.625 SHCS PART NIJN'IBER NOT AVAILABLE (6ea)

'/*28X1.0 FHSH, 82 DECREE PART NUPIBER NOT A1,'.4,IL.{,BLE (3ea)

EXTENSION SPRING PART NUNIBER 5967 (2er)

l /8r.38 DOWELL PART NUMBER 901J5.\J70 (Jea)

#10 \\ . \sHER P.\RT NUNIBER 90945A7.i l  (3ea)

#10 \\ 'ASHER PART NtTNIBER 909J5A7{l (-1ca)

% FLAT WASHER, NAS620C-Jl6 PART NUMBER 90915A761 ( l- lea)

#8-32X.50 SHCS P.{R't NU\IER 92196A196 (Jea)

#8-32-\.75 SHCS P.{RT NUMBER 92196A197 (2ea)

'/.'-20X1.0 SHCS P{RT NUNIER 92196.{5-12 (l-lca)

%-20X1.00 HEX BOLT PART NUNIBER 92210A5-12 (8ea)

#-t-J0.\.38 SHCS SET SCREW PART NUIIBER 923llAl08 ( lea)

% FL.{T VENTED \Y.{SHER PART NUNIBER WFV-25 (6ea)

#IO-32X0.50 SPHERICAL END.A.DJUST SCREW P.{RT NU}IBER NOT
.\VAIL.\BLE (2ea)

#10-32X0.63 SHCS P.{RT NUilIBER NOT AV.\ILABLE (2cr)

#J-J0X1.25 SHCS PART NLTIIBER NOT AVAILABLE (3e:r)

3//8-21X1.0 SHCS P.-tRT NLI\IBER NOT AV.{ILABLI (Jea)

3/8 FLAT W.\SHER PART NUNIBER NOT AVAILABLE (.lea)



CONTENTS LOAD 52 CONT.
COMPRESSION SPRING PART NUMBER NOT AVAILABLE (3ea)

PRINI..I.RY MIRROR NIOUNT PLATE SERIAL NUNIBER D99OO97-B-OOI

PzuMARY NTIRROR MOUNT CLA}IP BASE SERIAL NUMBER D99OO98-B-OOI,
002, 003

NIIRROR CLAMP SHORT SIDE SERIAL NU}IBER D99OI()1.B-OOI

VIIRROR CLAMP LONC SIDE SERIAL NUJVIBER D99OIO2.B-OOI, OO2

SERIAL NUVIBER D99OdJ,I-B-OOI, OOI, ()O3

VIIRROR MOUNT ASSEMtsLY SECONDAR\' \ I IRROR. TELESCOPE
P.\R4.I]OLIC

Y-AXIS TOP PLATE SERIAL Ntirv-ItsER D980-11{-B-001

X.Y INTERFACE PLATE SERI,4L NU}IBER D98O3I5-B-OO1

Y-TOP END PL,.\TE SERI.\L NUjVIBER D98O3I6-8.00I, OO2

X..AXIS WAY PLATE SERIAL NUNIBER D98O3I7-B-OOI

FLEXURE SPRING BLOCK SERIAL NUNIBER D98O3I8.B-OO1

END PLATE SERI.!.L \Uil,BER D98O3I9.B-OOI. OO2

ANGLE PLATE SERI-{L NUVIBER D98O32I-B-OO1

%-J0X0.75 SLOTTED PUSH SCREW SERIAL NL IIBER D990.1,18-B (3ea)

REAR CAMER\ NIOUNT ASSEMBLY

'/'FLAT WASHER, NAS620C-116 PART NUIIBER 909J5.{761 (3ea)

#1-{0X.38 SHCS PART NUMBER 92196A108 (2ea)

#8-32X.50 SHCS PART NUNIER 92196A197 (3ea)

#.1-J0X.38 THUilIB SCREW SERI.A.L NUNIBER \OT AV.\ILABLE (2ea)

SLEAVE ALIGNMENT TELESCOPE SERIAL \T] }IBER D980576.8-OOI

REAR SLPPORT ASSEVIBLY

l/1X.88 DOWELL PI\ P.\RT NUNIER 90115A5J1 ( lea)



CONTENTS LOAD 52 CONT.
% FLAT WASHER, NAS620C-116 PART NUMBER90945A76l ('lea)

%-20X.50 SHCS PART NUNIBER 92196A537 (26e4)

%-20X1,0 SHCS PART NUMBER 92196A542 (4ea)

PLATE VERTICLE REAR SL'PPORT SERIAL NUMBER D980559-B-OOI. OO2

STIFFNER, VERTICLE REAR STJPPORT SERIAL NUNIBER D9O856O.B-OOI,
002, 003, 001

BRACE HORIZONT.{L REAR SUPPORT SERIAL NUNIBER D98O56I-B-OOI

PLATE S$lVEL REAR S[:PPORT SERIAL NUMBER D980562-B.OOI

PLATE B.{SE RE.AR ST PPOI{T SERIAL NUVIBER D980563-B-OOI

PL.\TE VERTICLE I-OCK/PIVOT. REAR St.,PPORT SERIAL NUNIBER
D98056J-B-00r. 002

PERISCOPE ROD IIOLTNTS P.{RT \UNIBER lJ8-3.110 (2ea)

STAINLESS STEELE 2()* POSTS (PERISCOPE) PART NUNIBER NOT
.'l,VAILABLE

ET}I TELESCOPE }IIRROR BR.\,CKET SPACER

SPACER, }I IRROR BR\CKET SERIAL Nt'MBER D990150.-\.OOI, ()O2

%-20X1.5 SHCS P,{RT NUMBER NOT AVAILABLE (2ea)

% \ 'ENTED wASHER PART NUNIBER WFV-25 (2ea)

2KET}I PO BEAII{-BE.{}I DUMP

POST NIIRROR }IOUNT BR\CKET SERI.{L NUMBER D99OOO9-A-OOI

BLACK GLASS, 2..1 SQL.\RE SERIAL IiUMBER D9900.1,15-A-001

CLA}IP SERIAL NUMBER D9901{6.A.OOI, OO2., OO3, OO4

POST, ET}I BEA}I DUNIP HOLLOW SERIAL NUMBER D99O'I47-.{.OOI

BI\SE, ROD IIOUNT, LONG SERIAL NUMBER D990-153-A-001

y,-20X0.50 SHCS P.{RT NUNIBER NOT AVAILABLE (Jea)



CONTENTS LOAD 52 COI\TT.
#8-32X0.63 SHCS PART NUVIBER NOT AVAILABLE ({ea)
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Dennis Coyne, 12:12 ?M 7l22l9g -0700, Re: cleanino

X-POP3-i : rr :  bwe:ver@apex
Date: Thu.22 Jul  1999 12j73i  -A70A
From: Dennrs Coyne <coyne@ligo.caltech.eiu>
Organizaicn: Caltec;VLIGO
X-Mailer: lv4ozjlia 3.a1Gold 1t/',{n95, l)
;o: Sersi/ Weaver <weaver_b@ligo. caltech. eCu>
CC. Stan Wniicorirc <sian@acrux.ligo.caitecn.ecu>,

Mike Smiih <s;'im@acrux.ligo. caitech. eCu>
Bar,;e R ivera <iivera_b@ligo-wa. caltech. eou>

Subiecl R:: cleaning

Bets v .
You shoulc ciean as iollows (E960022-05 exceDt since the Dans are too
large ro uir?sonicarlv :lean, I've raiiorei the cleaning):

i) ciean wii\ Ljquincx nrst (solunon per E960022-05) and usrno a
rubbingrs cr.:bbino a.:ion (i.3. not just nnsing the licuinox ovef the
suf,aces). lll hoies rTusi be cjeanei wiih a orush isiajnless sieer.
' r i r r .1c nnnr-r i .1nTo ^r=j . r ro.1 h

ihat the licutnox NC::rV before bein-o rinsei wiih Dl warer.

2) Trcrougnry nnse wrih Dl water. All sunaces anc hoies .i-tusi b€ rinsed
THOROUGiLY.

3) Rinse &:;b (wiih grcvec hanC oniy) all sur,aces wiih eirher- me'".ranor
or isoprooar 3rccncl  Saujn:ne solvent inro al l  ncies.

4) 3low dry with cle:;i. iltered air or N2. or allow io cry on a cjean
bench. Dc ict leave exDcsed ior lcnge!'trtan abcur i5 mjnures, oefore
ccvenng wiir U HV icii.

Wth regarc io cieanrng the lens, piease see Stan for a ccnirmadon,
but I beijeve ihe ruie ].]at we operate unoer is that if all sufiaces are
poiished, 'rhen an ocics cJeaning anC wettrng tesi js aoecuare anC no
baking is recuirecj. l-icwever, if the sides of the optic are not polished
(as I susDec: js the ;ase for ihe ETM ootlcs), then jr shouid be cjeanec
and bakec and r+.cieaned. However, piease confrrm thrs wjth Stan ano he
may grani a waiver ti i1e examines tle surface ccnciuon of the ooflcs.

Dennis

Betsy Weaver wrote.

> Hi Dennis-

> two creanrng quesncns lor you:

> 1. We just feceived the ajuminum load (COS) from the etchrng ccmpany.
> l-low shouid we clean them here, before baking them? (fhey are

Wo L-"'" b u,A

for Betsy Weaver <weaver_



Dennis Coyne, 12:12 PM 7122199 -O7OO, Re: cleanino

> ccvr3usly :oo laroe to pur in tne uttrasonic cieane:.. l

> 2. A/ike ias one large and two small ienses ihai are coinc !o be
> ..:sei in tne iTM l=iesccoe Assamorv. If :hey wel well-ounio cieanrng,
> dc iney realjy neei io be bakec? A wniie aqo. Sian told mc lhat ihe
> smail steer;ng mirrors for lO anc CCS did nol neec to be baked. as the oven
> wouid lusi riake ihern djnjer, b3cause they wened so weil curing cleaning,
> is iiris the same for he iensest lf they do neei tc be bakec. can r our
> them in
> ihe next ioac with lrs one Larce Opiic?

> Thanks-
> Bersy

Dennis Coyne (Derector Installaricn Manager)
-lGC -aborarorv, Ca'ieci. ?hvsics Decar:mert
625 395.203,1 @Cit i rrS eaO'3'156 @Lrvrnosron i :09 3i1.3 i 66 @Hanforcj
cell 625.6-q5.3350
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Dennis Coyne, 12:12PM 7122199 -0700, Re: cleaning

X-POP3-Rcpt: bweaver@apex
Date: Thu, 22 Jul 1999 12:12.31 -A7OO
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LlG O
X-Mailer: Mozi l la 3.01Goid (Wn95; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@acrux.ligo. caltech. edu>,

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

Subject: Re: cleaning

Bets v.

Wo t l tAb

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

1) clean with Liquinox first (soiution per E960022-0S) and using a
rubbing/scrubbing actjon (i.e. not Just rinsing the liquinox over the
surfaces). All holes must be cleaned wjth a brush (stainless sreer,
phosphor-bronze preferred, but nylon is acceptable). lt is ESSENTIAL
that the liquinox NOT dry before being rinseo with Dl water.

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

3) Rinse & rub (with gloved hand only) all surfaces with either methanol
or isopropal alcohol. Squiri the solvent jnto ail holes.

4) Blow dry with clean, filtered air or N2, or allow to drv on a clean
bench. Do not leave exposed for longer than about l5 minutes. before
covering with U HV foil.

V\4th regard to cleaning the lens, please see Stan for a confirmatjon.
but I believe the ruie that we operate under is that if all surfaces are
polished, then an optjcs cieanjng and wetting test is adequate and no
baking is required. However, if the sides of the optic are not pollshed
(as I suspect is the case for the ETM optics). then it shouid oe cteaneo
and baked and re-cleaned. However, please confirm this with Stan and he
may grant a waiver if he examines the surface condition of tne oorcs.

Dennis

Betsy Weaver wrote.

> Hi Dennis-

> Two cleaning questions for you,

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

<weaver



Dennis Coyne, 12:12 PM 7122199 -0700, Re: cteaning

> obviously too large to put tn the Jltrasontc cleaner.. .J

> 2. Mike has one large and tvro small lenses that are gojng to be
> used in the ETM Telescope Assembly. l f  they wet well  dunng cteaning,
> do they really need to be bakeC? A whiie ago. Stan told me that the
> small steering mjrrors for lO and COS did not need io be baked, as the oven
> would iust make them dirtjer, because they wetted so well during cieaning.
> ls this the same for the lenses? lf they do need to be baked can I put
> them rn
> the next load with the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Instal lat ion Manager)
LIGO Laboratory. Caitech, Physics Department
626,395 2034 @ClT / 225.686.3168 @Livingston / 509 372.8166 @Hanford
cel l  626.695.8350

Printed for y weaver <weaver_b@ligo.caltec
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Dennis Coyne, 12:12 PM 7lZZt9g -O7OO, Re: cleanino

Wo t-Il.A b la

Betsy,
You should clean as follows (E960022-0S except since the pafts afe too
iarge to ultrasonically clean, l,ve tailor.,d the cleaning).

1)clean with Liquinox first (solution per E960022-05) and usino a
rubbingiscrubbing action (i.e. not just rinsing the liquinox ouer ihe
surfaces). Ali holes musi be cleaned wjth a-brush istainiess steel.
phosphor-bronze oreferred, but nylon is acceptable). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with Dl warer.

2) -r hcrougnly rinse with Dl water. All surraces and holes must be nnseC
THOROUGHLY.

3) Rinse & rub (wilh gloveC hand only) all sud€ces with erther merhanol
or isopropal aicohol. Squin the solvent into all hojes.

4) Blow dry with clean, fiitereC air or N2. or allow to dry on a clean
bench. Do not leave exposed for longer than about l5mjnutes, beiore
covering with UHV foil.

Wlth regard to cleaning the lens. please see Stan for a confirmation,
but I believe the ruie that we operate under is that if all surfaces are
polisheC then an cptics cieanrng and wetting test is adequare ano no
baking js required. However, if the sides of the optic are not poltshed
(as I suspect is the case for the ETM optics), then it shoujd be cieaned
and baked and re-cleaned. However, please confirm this with Stan and he
may granr a waiver jf he examines the surface condiiion of the optjcs.

Dennts

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

> 1 \n/a i r  rc i  ra^oi \ /o. l  i l .ute alumtnum load (COS) from the etching company.> How should we clean them here, before baking them? (They arj

X-POP3-Rcpt: bweaver@apex
Date: Thu, 22 Jut 1999 1Z.iZ:31 -O7OO
From: Dennis Coyne <coyne@ligo. caltech.edu>
Organrzation: Calrech/LIGO
X-Maiier: Mozi i la 3.01Gotd (Wn95; l)
!o-. Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@]acrui.ligo. caltech. edu>,

Mike Smith <smith@acrux.ligo.taltech.edu>,
Bartre Rivera <rivera_b@ligo_wa.ca/tech.edu>

Subject: Re: cieaning



Dennis Coyne, 12:12 PM 7122199 -0700, Re: cleaning

> obviousiy roo la'3e ro put tn the ultrasontc : leaner.. .)

> 2. Mike has cne large and two small lenses that are going to be
> used in the ETM Teiescooe Assembly. lf rhey wet welt during cieaning
> do they really need to be baked? A while ago, Stan ioio me that the
> small steering mirrors foT lO and COS did not need to be baked. as the oven
> would lust make them dirtjer, because they wetted sc well during cleaning.
> Is this the same ior the lenses? lf they do need to be baked, can I put
> them in
> the next load wiih the one Laroe ODtic?

> Thanks-
> Betsy

Dennis Coyne (Derectof Installation Managet
LIGO Laboratory Caltech P'rysics Depanment
526.395.2034 @ClT / 225.686.3168 @Livingston / 509 372.8166 @Hanrbrd
cel l  626.695.8350
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Dennis Coyne, 12:12PM7tZZlgg -0TOO, Re: c leanino

X-POP3-Rcpt; bweaver@apex
Date: Thu, 22 Jul 1999 12.12..31 -C7eA
From: Dennis Coyne <coyne@ligo. caitecn edu>
Organization: Caltech/LIGO
X-Maiier: Mozilla 3.01Gold (!\4n95; I)
To: Betsy Weaver <weaver_b@ go. caltech. edu>
CC: Stan Whitcomb .stan@acn:i.tigo.caltech.edu>

Mike Smiih <s mith@acrux.ligo. cajtech. edu>,
Banie Rivera <rivera_b@li_oo-wa. cajtech.edu>

Subiect: Re: cleanino

Betsv.

""Uao tift N 4a

You should clean as follows (E960022-05 except sjnce the parts are too
large to ultrasonically clean, l,ve taiiored ihe cleanln-o):

1)clean with Liquinox first (solution per E96OO22-05) and usrng a
rubbing/scrubbing action (i.e. notjust rinsing the liouincx over the
surfaces). All holes must be cleaned wiih a-brush (siainless steer.
phosphor-bronze preferreC. but nyion is acceptable). lt is ESSENTIAL
that the liquinox NOT dry before being rinseC with dl water.

2) Thoroughly rinse with Dl water. All sunaces and hcles must be flnsed
THOROUGHLY,

3) Rinse & rub (with glcveo'hand only) ail surfaces wirh ?ither methanol
or tsopropal aicohol. Squ jn the solve|t inrc all holes.

4) Blow dry with ciean. filtered air or N2, or ailow to cjry on a clean
bench. Do not /eave exposed for /onger than about llminutes, before
covenng with U HV foii.

Wth regard ro cleanjng the lens, piease see Stan for a confirmation,
but I beiieve the rule that we operare under is that rf ail surfaces arepoiished, then an optics cleaning and wetting. st js adequare and no
baking is required. However, jf the sides of ihe optic are not potrshed
(as I suspect is the case for the ETM optics), then it should be cteaned
and baked and re-cleaned. However, piease contirm this wjth Stan and he
may grant a watver if he examines the surface conditjon of the optics.

Dennis

Betsy Weaver wiote:

> 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 ihem? (They are



Dennis Coyne, 12:12 pM 7lZ2t99 -0700, Re: c leanino

> obviously too large io put in ihe ultrasonic cleaner.. .)

> 2. Mike tt ole iarge and two small ienses that are going to be> used in the ETM Teiescope Assembly. lf they wet well iuring cleaning,> do they rea y neea io be baked? A whije ago, Sian to/d me that the
> small steering mirrors for lO and COS cid not neeC to be baked. as the oven> would just make thefi'r diftier. because they wetted so well during cleaning.> ls this the same for ihe lenses? lf they oo need io be baked, can I put 

-

> them in
> the next load with the one Large Optjc?

> Thanks-
> Eetsy

D:nnis Coyne (Detecior lnstallation Manager)
LJGO Laboratory, Caltech, physics Depariment
626.395.203.1 @ClT / 225.686.3168 @Ljvingston i  509 372.8166 @Hanfordcel l  626.695.8350
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LHO VACUUM BAKE OVE]\ ALOAD #52
ELEVATBD TEMPERATURE BACKGROUI\D

SCAI{
V- l  Closed

081999a Aug 19,  1999 03 :28 .15  PMAmps

1 .0x10 -16  :

1.OxlO-20r- [ Li_rr_]
64 68 72 76 80 84 88 924/r 48 52 56 60

Atomic Mass Units



Amps

1-0x10- i5

1 ,0x10- r5-

1 .0x10 '17  -  -

'1 .0x10- i3 :

I r
1 .0 r10 -1s  l . t

! 8

LHO VACUUM BAKE OVEN A LOAD #52
ELEVATED TEMPERATURE SCAN

V- I Ooen. Cal-Gas and V-2 Closed. 64'C

081999b Auq 19,  1999 04 :03 :56  PM

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 07:22.55 AMAmps

1 . 0 x 1 0 1 6

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

Atomic Mass Units



Amps

' l . O x t g ' o

LHO Vacuum Bake Oven A Load #52 Calibration

V- I end cal-gas open V-2 closed in pressure equilibrium at room temperature

o82099b Aug 20. 1999 07:57:08 AM

1 . 0 x 1 0 - r 5

l . O x l o  r s

CF defined as P.^1.1-111y,' l-"^1161

P."r.(.ror = ( lei* rate) i  lpump speed) = (1.1 E-7 torr.Li secX0.86) /  (5 L/sec) = l .8E-8ton

Inrccs( . l r r )  = 1E-15 amps

CF - (1.8E-8 torr) /  (1E-15 amps): 3E7 ton/amps

I

1
r .ox lO '1?  l

l l l n t l
,..,,,,J , Il]l]ll1l

. l

i l r l
i l l l , l i l l
,/Iill irl iili t
| .f4 48 52 55 60 64 6a 72 76 80 84 88

Atomic Mass Units
92  95  100



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

Amps

1 .0x10 -16 :

082099c

1.0x10 18 t  t ) t
" t. +,q. t-

4  8 1 2  1 6  2 0  2 4  2 8  3 2 40 44 48 52 56 60 64
Atomic Mass Units
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Stan Whitcomb,12:28 PM 9/8/99 -0700, Re: load 52

X-PO P3-Rcpt brivera@apex
X-Sender: stan@1 27.0.0. 1
X-Mailer: OUALCOMM Windows Eudora Light Version 3.0.5 (32)
Date. Wed, 08 Sep 1999 12.28.56 -0700
To: "Ba(ie J. Rivera" <rivera_b@ligo-wa.caltech.edu>
From: Stan Whitcomb <stan@ligo.caltech.edu>
Subject: Re: load 52

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

stan

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

>Hello Stan,

>Hope you are feejing better. J am .iust wrjtjng
>a reminder because load 52's posi Dake scan
>was approved in the lab off the computer screen. so
>l never got a signiture on the documentation and it took
>me foTever 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 wanted to drop a line to remind.

>Thanks
>Bartie

Printed for "Bartie J. Rivera" <rivera-b@ligo-wa.caltech.edu...


