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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
pumped down through the main pump "arm" (RGA arm is valved offat this point).
A heating profile is programmed and baking of the system begins. A typical
"heating profile" consists of ramping up to material t-vpe soak temperature, soaking
and then rampin-q dorvn to approximately 70C and soaked.. At this point, an RGA
back-qround 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 rvhich then
calculates rvhat the part ial  pressures of AMUs 41.43,53, 55 and 57 ought to be at
room temperature. Follorving this elevated temperatul'e scan, the load is ramped
down to near room temperature. Throughout the baking, tentperature data
(trendplot) is taken to verifl, the actual temperatures in the various "zones" of the
bake oven svstem.

Once at near room temperatllre, another RGA background (V-1 closed) scan is
taken. The paf i ia l  pressures of AMUs 41, 43,53. 55 and 57 taken from this
background scan will get subtracted fiom the corresponding values measured on the
f-rnal "Post Bake Scan". Follow'ing this scan, V-1 and the cal-"{1s are opened and V-
2 closed. After a 30 min partial pressure eqLrilibration time, a second RGA scan is
taken in "amp vs. amu" mode. The calcr,rlated pressure of Argon (constituent of the
"mixed" calibration gas) is detennined and compared lratio) to the peak amp value
recorded fbr Argon by the RGA scan. This "toniamp" ratio becomes the
Calibration Factor fbr the given load, converting measured cunent to pressure.

Finally, the cal-gas is valved out and enou-sh time is allotted to allow all ti.lces
of it to be pumped arva.v. A "post-bake" scan is then taken. This post-bake scan
data is reviewed as both an analog graph (.rga file extensions) and an ASCII table
(.asc tile extensions) lbrm. The highest current value betrveen -i- 0.5 AivlU of the
amu of interest appearing in the ASCII table is entered into a spreadsheet. This
spreadsheet then calculates the ofTgassing rate of AMUs 41,43.53, 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:
COhITEI{TS LOAD #52

TABLE CLANIPS, SERIAL NUMBER D9904,13-B-098, 0.19,033,072. 043'09-3, 100,
106,  1 lJ ,035,  101,  128,015,031,065,  02 t , r22 , ,04{ ,  l l l ,081 ,066,083,081,059,080,

090,  l3 l ,  135,061,  138.069

CAVITY tsEAM DU}IP CO]\IPONENTS

GLASS RETAINING BRACKET, TOP LEFT, SIRIAL NUVIBER D980087..{-OI-I,
0 1 5

GLASS RETAININ(; BR4CKET. TOP RICHT, SERIAL NU]VIBER D98OO88-A-
0l-1. 015

GLASS RETAINING BRACKET, BOTTOM LEFT. SERIAL NU}IBER-D980296-
A-0 t .1 ,015

GLASS RETAININC BR{CKET. BOTTONI RIGHT, SERI,{L \UMBER
D980297-A-01.1,015

GLASS RETAINING BRACKEl' ,  TOP LEFT, SERIAL NUMBER D980087-,{-006,
007,008

GL"\SS RET,{I\ING BRA,CKET. TOP RIGHT. SERIAL NU]VIBER D98OO88.A-
006. 007. 008

GLASS RET,{I\ ING BRACKET, BOTTOM LEFT, SERIAL NU}IBER D980296-
A-006, 007, 008

GLASS RETAINING BRACKET, BOTTOPT RIGHT SERI.{L \UMBER
D980297-006, 007,008

BEANI DUNIP HO{-iSING TUBE IT}IARI,2KRMHRs SERIAL NUMBER
D990252-B-007

GLASS RETAINING BR{CKET, TOP LEFT, SERIAL NUMBER D980087..\-009,
010,  0 l  l

GLASS RETAINING BRACKET. TOP RICHT. SERIAL NUMBER D98OO88-A-
0 0 9 . 0 l 0 . 0 l l

GLASS RE'TAINING BRACKET. BOTTOM LEFT, SERIAL NUNIBER D980296-
A-009. 010.0r1



LHO VACUUM BAKE OVEN A LOAD 52
CONTEIYTS COITT.

GLASS RET"\INING BRACKET, BOTTOilI RIGHT, SERIAL NUMBER
D980297-A-009. 010. 0l I

BEAM DUNIP FLEX HINGE H_TUBE SERIAL NLI\IBER D99OI98-B-009, OI5

GLASS RETAINI:, IG BRA.CKET, TOP LEFT, SERIAL NIJMBER D980087-A-012,
0 1 3

GLASS RETr\I\ ING BRACKET. TOP RIGHT, SERL\L NUi\IBER D980088-A-
0 1 2 , 0 1 3

GI-ASS RETAI\I\G BRA,CKET. BOTTO}I L[I 'T. SERIAL NTINIBER D980296-
A-012,  013

CLASS RET.{INING BRACKET, BOTTO}I RICHT, SERIAL n-UNIBER
D980297-A-012, 013

FLEX PIVOT PART Nt \ IBER 6032-{00 (Jca)

PICK OFF TELESCOPE APS

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

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

%-20X.50 SCHS (2ea)

#8 FLAT IVASHER /8ea)

PLATE, ALIGNNTENT TELESCOPE SERIAL NL}IBER D980587-B-OO1

PI,ATE, .{LIG\}lENT TELESCOPE SERIAL NU}IBER D980588-B-OOI, ( |O2

BRA.CKET. ALIGNNIENT TELESCOPE SERIAL NL}IBER D980589-B.OO1, OO2

'TARGET CANIER{ NIOTINT ASSE}TBLY

1/8X.38 DOWELL PART Nt \ IBER 901-l5A{70 (2ea)

#2-56X.38 SFICS PART NUIIBER 92196\079 ( l6ea)

#J-{0X,38 SHCS PART NU\IBER 9?I96.\I09 (SCA)

#l-{0X1.00 SHCS PART NLi}IBER 92196A115 (8ea)



LOAD 52 CONTENTS CONT.
%-20X.50 SHCS PART NUMBER 92196A337 (ler)

PLATE, TARGET SUPPORT, LONG SERIAL NUMBER D980572-8-001, OO2

PLATE, TARGET SUPPORT, SHORT SERIAL NUVIBER D980573-B.OOI, O()2

FR{}IE, TARGET SERIAL NUMBER D98057]-B-OOI, |]O2

UNLISTED PART SERIAL NUMBER D98O6O3-B-001, OO2. OO3, O()l

BRACE, CA}IERA/TARGET SERIAL NUMBIR D98[)6O]-B-OOI. ()()2, OO3, OOl

FRONT SUPPORT ASSE}{BLI'

%-20X.50 SHCS PART NUNIBER 92196.\537 (8ea)

t/'-20X.75 SHCS PART NUMBER 92196A5J0 (8ea)

t/,-20x1.0 PAR'I' NUMBER 92 I 96.{5-12

%-20X1.5 SHCS PART NUIIBER 92196.\5{6 ( lOea)

SPHERICAL WASHER PART NUNIBER SSPIV-l ( l6ea)

BAR, VERTICAL, FRONT SLPPORT SERIAL \UNIBER D980565.8-OOI, OO2

GLSSET, RE.{R, FRONT ST-PPORT SERIAL \UNIBER D980566-B-OOI, ()O2

GUSSET, FRONT, FRONT SLPPORT SERIAL ). iTJNIBER D980567.B-OOI, OO2

BR.\CE. HORIZONTAL. FRO].IT SUPPORT SERIAL \U}IBER D980568-8-001

PLATE, BASE FRONT SLIPPORT SERIAL NUNIBER D980569-B-OOI

BLOCK, INTERFACE, VERTICLE LOCK SERI..,L NLN{BER D98O57O-B-001,
002

PLATE, VERTICLE LOCK, FRONT SUPPORT SERIAL NUMBER D98O57I-OOI,
002

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

#8-32X.38 SHCS PART NUIIBIR 92196A192 (l8ea)

#8-32X.s0 SHCS PART NUNIBER 92196.\195 (Zea)

%-20X.75 SHCS P.{RT NUNIBER 92196.\5J0 (60ea)



LOAD 52 COI{TENTS CONT.

SQUARE TUBE, TELESCOPE P.,I\RABOLIC ASSE}IBLY

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

% FLAT VENTED WASHER PART NUMBER wFV-25 (60ea)

SHEET, UPPER-SQUARE TUBE SERIAL NTJMBER D980516-8-001

SFIEET, LOWER, SQUARE TUBE SERIAL NUNIBER D980547.8-OO1

SHEET LEFT, SQUARE BOX SERIAL NUIIBER D980518-B-001

SHEET RIGHT, SQUARE BOX SERIAL NUVIBER D9805.I9-B-OOI

BLLKI{EAD TITLE PLATE SERIAL \UIVIBER D98O55O-B-(]OI. OO2. OO3. OO{.
(r05

FRONT PLA'TE SERIAL NU}IBER D980551-B.OOI

ANGLE, UPPER SERI.{L NT];VIBER D98O552.B.OOI, O()2

.{NGLE, LOWER LEFT SERIAL NUNIBER D98055,1-B-OOI

.\NGLE. LOWER RIGHT SERIAT- NUNIBER D98O5sJ-B.OOI

BLOCK, THU\IBSCREW, L.{TER{L AD,ITJST}IENT SERIAL NU}IBER
D980593-B-001

BASE, I,ATERAI, ADJUSTT'IENT SERIAL NUNIBER D980560I-B.OOI

#8--12X.38 SHCS PART NUIIBER 92196A192 (6ea)

%-20X.50 SHCS PART NUNIBER 92196A537 (2Jea)

JACKSCREW "C" SERIAL NUMBER OOI, OO2 PART NUMBER NOT
AVAILABLE

SPACER,2.5X6XO.62,3OO CRESCENT SERIAL NU}IBER OOT, OO2 PART
NUNIBER NOT AVAILABLE

HORIZONTAL PL.\TE, JACK STAND SERIAL NUMBER D980595-B.{}(lI, ()O2,
003, 0o-1, 005,006, 007,008

VERTICLE PLATE,.IACK STAND SERIAL NUNIBER D980596.8-001, OO2

GLIDE PLATE, JACK SERIAL NUVIBER D980597-B-001, OO2



CONTENTS LOAD 52 COI\T.

BASE PLATE, JACK SERIAL NUMBER D980598-B.OOI, OO2

BASE, JACK SERIAL NUMBERD98O599-B-001, OO2

VERTICLE PLATE, SHORT JACK STAND D98O6OO-B-O{)I, {)O2

NIIRROR BOX. TELESCOPE PARA,BOLIC, ASSEBLY

t/ 'FLAT EDGED SPACER WASHER PART NtINIBER 909J5A761 (3ea)

#8-32X.75 SHCS PART NUNIBER 92196A197 ( l6ea)

%-20X.75 SHCS PART NUMBER 92196.{5J0 (16ea)

#8 FLAT VENTED WASHER PART NUivIIIER wFv-08 (32ea)

% FL.{T VENTED wASHER PART NU}IBER WFV-25 ( l6ea)

#8-32Xl,25 SHCS P.\RT NUN{BER NOT A!' .{ ILABLE (l6ea)

%-20X1.0 FHSH,82 DEGREE PART NU\IBER ', 'OT AV.{lL{BLE (3ca)

PLATE. BOTTOM, NIIRROR BOX SERIAL NL:NItsER D985{2-B-OOI

PLATE. TOP. MIRROR BOX SERIAL NT]NItsER D9805]:-B-OO1

PL.{TE. LEFT. MIRROR BOX SERIAL NUMBER D98051-I-B-OO1

PLATE, RIGHT, MIRROR BOX SERIAL NUNIBER D9805'I5-B-OOI

SOCKET PIVOT SERIAL NUNIBER D98058I.A-OOI. OO2

B.r\R, TUBE AND BOX, LONG SERIAL NUMBER D980583-B-001' 002

BAR, TUBE AND BOX, SHORT SERIAL NUMBER D9859J-B-001, OO2

.{,NGLE, }IIRROR BO-X SERIAL NUMBR D980619-8-001,002, 003,00J

BACK PLATE SERIAL NUMBER D99OO96-B-OOI

}lIRROR NIOUNT ASSE}IBLY PRIlv..IARY IVIIRROR' TELESCOPE
PAR\BOLIC

l/8" BALL, ALUNIINUIII PART NUNIBER 3J665K29 (3ut)

%Xl1/{ SHOULDER SCRIW P.{RT NUNIBER 90298A51J (3ea)



CONTENTS LOAD 52 CONT.
%FLAT EDGED SPACER WASHER PART NUMBER 90945A761 (3ea)

% FLAT WASHER, NAS620C-.116 PART NUMBER 909454761 (6ea)

#10-24X3/16 CUP PT ST SCREW P-{RT NUMBER 923114237 (-]ea)

BELLVILLE wASHER PART NUMBER 9713K63 (24ea)

#10-2.1X3/4 FSCS PART NUMBER NOT AVAILABLE (6ea)

#1-{0X0.625 SHCS PART NUMBER NOT AVAILABLE (6ea)

%-28X1.0 FHSH,82 DEGREE PART NUMBER NOT AVAILABLE (3ea)

EXTENSION SPRINC PART NUNIBER 5967 (2ea)

l/8x.38 DOWELL P.\RT NL IIBER 901{5A-170 ({ea)

#10 WASHER P.\RT NUNIBER 90945A7.11 (3ea)

#10 WASHER PART NUIIBER 909J5A7Jl (-]ea)

% FLAT WASHER, NAS620C-Jl6 PART NUNIBER 909.15A761 ( l- lea)

#8-32X.50 SHCS P.{RT NL'}tER 92196A196 ({ea)

#8-32X.75 SHCS P.\RT NLTIIBER 92196A19 t' (2ea)

t/"-20X1.0 SHCS P.{RT Nt }IER 92196A5.12 (1Jea)

%-20X1.00 HEX BOLT PART NUMBER 922.10A-i-12 (8ea)

#1-10X.38 SHCS SET SCREW PART NUNIBER 92311A108 ( lea)

y,FLAT VENTED WASHER PART NUMBER WFV-25 (6ea)

#10.32X0.50 SPHERICAL END AD.JUST SCREW PART NUMBER NOT
AVAILABLE (2ea)

#10-32X0.63 SHCS PART NUNIBER NOT AVAIL-\BLE (2ea)

#.1-10X1.25 SHCS P.A.RT NUIIBER NOT AVAILABLE (3ea)

3//8-21X1.0 SHCS PART NUMBER NOT AVAIL..\BLE (4ea)

3/8 FLAT WASHER PART NUNIBER NOT AVAILABLE (-lea)



COI{TENTS LOAD 52 COI{T.
CONIPRESSION SPRING PART NUNIBER NOT AVAIL.\BLE (3ea)

PRINIARY MIRROR NIOUNT PLATE SERIAL NUNIBER D99OO97.B-OOI

PRINIARY iVIIRROR NtOtINT CLAMP BASE SERIAL NUMBER D99OO98.B-OOI,
002,003

NIIRROR CLAMP SHORT SIDE SERIAL NUNIBER D99O101-B-OOI

MIRRORCLANIP LONG SIDE SERIAL NUNIBER D99{}1{)2-B-OOI, OO2

SERTAL NUMBER D990-r- l l -B-001, 001, 003

-\I  I  RROR MOUN.T ASS ENIBLY SECONDAR\, }I  IRROR. T E LESCOPE
PARAB0LIC

Y-AXIS TOP PLATE SERIAL IILINIBER D98O3I1.B.OOI

X-Y INTERFACE PLATE SERIAL NL}IBER D980315.8.001

\..TOP END PLATE SERI^.\L NTJi\tBER D98O3I6-8-00I, OO2

X-AXIS WAY PL"\TE SERIAL NUNIBER D98O3I7-B.OOI

FLEXURE SPRING BLOCK SERIAL NIII IBER D980.1I8-B-OO1

END PLATE SERIAL NTI}TBER D980319-B.OOI. O{)2

ANGLE PLATE SERIAL NUNIBER D98(}32I-B.()()I

,/,.10X4.75 SLOTTED PL:SH SCREW SERIAI, NLiIIBER D99OJ.I8.B (3CA)

REAR C.A,MERA N{OUNT ASSE}IBLY

% FLAT WASHER, N.\S620C-Jl6 PART NUNIBER 909J5.\761 (3ea)

#4-40X.38 SHCS PART NUMBER 92196.\108 (2ee)

#8-32X.50 SHCS PART NUNIER 92196.-\197 (3ea)

#'l-{0X.38 THUMB SCREW SERIAL NU}IBER \OT AVAIL.T,BLE (2ea)

SLEAVE ALIGNNIENT TELESCOPE SERI.{L NT, }tBER D980576.8-{)O I

RE.{R SUPPORT ASSENIBLI'

l/4X.88 DOWELL PIN PART NUIIER 901{5A5-ll tlea)



CONTENTS LOAD 52 CONT.
% FLAT WASHER, NAS620C-416 PART NU}IBER909J5A761 (Iea)

y,-20X.50 SHCS P.A.RT NUMBER 92196A537 (26e4)

%-20X1.0 SHCS PART NUNIBER 92I964542 ({ea)

PLATE VERTICLE REAR STIPPORT SERIAL NT-MBER D980559-B-OOI, OO2

STIFFNER. VERTICLE REAR SUPPORT SERIAL NUMBER D9O856O-B-OOI.
002, 003, 004

BRACE HORIZONTAL REAR ST]PPORT SERIAL NUMBER D98O56I-B-OOI

PLATE SWIVEL REAR SUPPORT SERIAL \LiNIBER D980562-B-001

PLATE BASE REAR SUPPORT SERIAI, NT'}I tsER D980563.8-OOI

P L.\rE vE Rr I c L E Loc K/P I vo-t, 
$_totl ;;. 

t o *r s E R I A L N tr M B E R

PERISCOPE ROD MOUNTS-P.ARl'  NUIIBER I J8--1-l l0 (2ea)

STAINLESS STEELE 20" POSTS (PERISCOPE) PART NUVIBER NOT
.{VAILABLE

ETNI TELESCOPE \l IRROR BRACKET SPACER

SPACER, N{IRROR BRACKET SERIAL NUIIBER D99O]50-A.OO1, OO2

%-20X1.5 SHCS PART NUN{BER NOT .{VAILABLE (2ea)

% VENTED WASHER PART NUNIBER WFV-25 (2ea)

2KETN{ pO BEAM_BEAM DtrNIp

POST NIIRROR NIOUNT BR\CKET SERIAL \UMBER D99OOO9-A-OOI

BLACK GLASS,2.{ SQU.{RE SERIAL NU}IBER D99001'15-A-001

CLA}IP SERIAL NU}IBER D9901.I6-.\-OOI, O{)2, OO3, OO]

POST, ETNI BEAM DU]VIP HOLLOIV SERIAL \UNIBER D99O{]7-A-OOI

BASE. ROD NIOIINT. LONG SERIAL NL]IBER D99OJ53.A.OOI

%-20X0.50 SHCS PART NUVIBER NOT.\VAILABLE ('lea)



CO�TTEI\TS LOAD 52 COIIT.
#8-32X0.63 SHCS PART NUMBER NOT AVAILABLE ({ea)
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Dennis Coyne, 12:12 PM 7l2Zl99 -0700, Re: cleaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22 Jul i999 12.i2:3i -a7C0
From: Dennis Coyne <coyne@ligo. caitech, eCu>
Organizarion: Caliech/LIGO
X-Mailef: lvloziila 3.C1Gold (Win95; l)
To: Betsy Weaver <weaver-b@ligo.caltech.edu>
CC : Sian \ /hiicomb <stan@acrux. ligo.caitech.edu>,

Mike Smith <s mirh@acrux_ligo. caltech.eiu>
Barie Rivera <;ivera_b@lig+.wa. caltecn_eou>

Subiect Re: cleanino

Betsy,
You shouid clean as follows (E960C22-05 excect since the pans ars ioo
large to uluasonically clean. I've laijored the creanrng).

1) clean with Lr-quincx firsi (solurion oer E960022-05) anc usinc a
rubbing/scrubbing acdon (i.e. not jusi nnsing the liouincx over ihe
suracesl. All holes mLrst b€ cleanec with a brush (stajnless sieei.
onospnor-bronze :r=feried, 5ur nylon is accectaoie). lt js ESSENTiA:'lhat he liouinox NCT dry before beinc ijnsed wirn Dl water.

2) Thoroughiy rinse wiih Dl warer. All suf€ces anc hoies musr be i-irseC
THOROUGHI-Y,

3) Rinse & n:b (wiih oioved hand oniy) all surraces wiih ejiher. melhai-rcl
or isoproDai aicchcl. Souift the solveni jnio all hcies.

1) Blow ory with ciean, fritereC air or N2. or allow io cry on a cjean
cench. Dc not leave exposec ior longer than about i5 mlnuras, befor3
covenng wiil UHV icii-

' , fui ih 
recerl 'n ciF?nrn. the enc nie:ce ea. qt:n rnr: nrnnr

but I believe the rur. 'Jrat we operare unoer is thar if ail suraces are
poiished. then an cctjcs cleaning and wetttng tesi is adecuare and nc
baking is required, However. if the sides of the opric are not poiishec
(as I susJect js rhe l?se for the ETM ootics), then ri sriouro be creanec
and bake0 and re.cjeaned. However, piease contr'rm this wlth Sian ano he
may granr a waiver if he examines the surface ccnoitjon of the ooncs.

Dennis

Bersy Weaver wrota:

> Hi Dennis-

> i-wo cieaning ouesaons for you:

> 1. We just received the aluminum load (COS) from the etching ccmDany.
> How should we cjean them here, before baking them? fTney afe

\tbc y.r*\ la



Dennis Coyne, 12:12 PM 7l22lg9 -0700, Re: cleaninq

> oovrously too larre to put rn the ul t rasonic c ieaner. . . ,

> 2. fulike has one large and two small lenses fnat ar3 ccino to be
> used in fie EiM Teiescoo€ Assembty. lf :h=v wet weil-:unig creaninE.
> do they reall,v need to be baked? A whiie a-co, Stan icic me ihai ihe
> smali sreerjng mirrors for lO and COS oid r;cr neec Io b€ bakec. as the oven
> woujd rust make them dinier, because they w€teC sc weil ourinc cleaning.
> ls thjs ihe same for the lenses? lf rey do neec ro be bakad. can I out
> tnem ln
> the nexi load wiih lle one Laroe ODtic?

>  InanKs-
> tsetsy

Dennis Ccyne (Detector hsiajlarjon Manaceri
-lGO Laooratorv. Caltech, P'rysics Depainen:
525.3e52431 @CI1 1 225.6e6.3 168 @Livingsicn i 509 3, 2.8i 66 @Haniorc
ce l l  b l5 .sY: .5 . ]5u
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Dennis Coyne, 12:12 PM 7l22l9g -0700, Re: c leaning

X-POP3-RcDt: bweaver@apex
Date: Thu. 22 Jul 1999 12:12.31 -070A
From: Dennis Coyne <coyne@ligo_caliech. edu>
Organization: Caltech/LIGO
X-Mailer: Mozi l la 3.01Gotd (Win95; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan V\hitcomb <stan@acrux.ligo.caltech.edu>,

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

WaA ti-A b

Subject Re: cleaning

Betsy,
You should clean as follows (E960022-C5 except since the parts are too
large to ultrasonically clean, I've tailorec the cleanjng):

'1) clean wiih Liqujnox first (solution per E96OO22-05) and using a
rubbing/scrubbing action (i.e. not just rinsing the liquinox over the
surfaces). All holes must be cieaned wiih a brush (stainless steel,
phosphor-bronze preferred, but nylon is acceotable). lt is ESSENTIAL
that the ljquinox NOT dry before being r.insed with Dl water.

2) Thoroughiy rinse with Dl water. All surfaces and holes must be rjnsed
THOROUGHLY.

3) Rinse & rub (with gloved hand only) all surfaces with either methanol
or isopropal aicohol. Squirt the solvent into all holes.

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

Wth regard io cleaning the lens, please see Stan for a confirmation.
but I believe the rule that we operate uno'er is that if all surfaces are
polished, then an optics cleaning and wetting test is adequate and no
baking is recuired. However, if the sides of the optic are not polished
(as I suspeci is the case for the ETM oDtics), then it should be cleaned
and baked and re-cleaned. However, please confirm Jhis with Stan and he
may grant a waiver if he examines the surface condition of the ootics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

> 1. We just received the aluminum load (COS) from the etching company.
> How shouid we ciean them here, befor_" baking them? (They are

er <weaver



Dennis Goyne, 12:12 PM 7122199 -0700, Re: c leaning

> obviously too large tc 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 cleaning,
> do they really need tc be baked? A while ago, Stan toid me that the
> small steenng mirrors ior lO and COS did not need to be baked, as the oven
> would just make them cjirtier, 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
> {he next load with the one Large Optic?

> Thanks-
> Betsy

Dennrs Coyne (Detector Installation Manager)
LIGO Laboratory, Caitech, Physics Depanment
626.395.2034 @ClT / 2:5.686.3168 @Livingston / 509 372 8'166 @Hanford
cell 626.695.8350
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Dennis Coyne, 12:12 pM l tZZlgg -0700, Re: c leanino

X-POP3-Rcpt: bweaver@aoex
Date: Thu, 22 Jul 1999 12.i2.31 -OiOO
From: Dennis Coy-e <ccv ne@ligo.caltech. edu>
Organizatjon: Caltech/LIGO
X-Maiier: Mozi i la 3.01Goid (Wn95; l)
To: Betsy Weaver <weaver_b@ligo. calrecn. eou>
CC : Stan Whitcomb .stan@iciui.ligo.caltech edu>,

Mike Smith <s mith@acrux.ligo.caltech, edu>,
^ Banle Rivera <irvera_b@ligo_wa. caltech. edu>
buDJecI: Ke: cteantng

Betsv.

wo

You should clean as follows (E960022_05 except since the pans are roo
large to ultrasonically clean. I'vr taiiored the cieaning):

1), clean with Ljquincx first (soiution per E96OO22-05) and using a
;ubbingiscrubbing action (i.e. not just rinsing the liouinox over me
surfaces). Ail hoies must be cleaned with abrush istajniess steel.
phosphor-bronze preierred. but nylon is acceptabie). jt js ESSENTIAL
ihat the jiouinox NOT dry before being nnsed with Dl waier.

2) Thorouonly rinse wih Dl water. All sur.,aces and holes musi be J.lnseC
THOROUGHLY-

3) Rinse & rub (with gioved hand only) all surfaces with either methanol
.or isoprooal aicohoi. Squift the solvent into ail holes.

4) Blow o'ry with clean. fijtered air or N2. or allow to dry on a clean
bench. Do not ieave exposei for lonler than abcut 15 minutes, before
covering with U HV foii.

Wth regard io cleaning the iens, please see Stan for a confrmatjon.
but I believe the ruie ihat we operate under is that jf all sur-,{aces are
polished, then an optjcs cleaning and wetting test is adequate and no
baking is i'equired. However, if the sides of the optic are not polished
(as I susDect is the case for the ETM ootics), then it should be cleaned
and baked and re-cleaned. However, please confrrm this with Stan and he
may grant a waiver if he examines the surface conditjon of the ootics.

Dennis

Ratqv \A/c:r ror  rarrata

> Hi Dennis-

> Two cleaning questons 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

for Betsy er <weaver



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

> obvrously too large io put jn the ultrasonic cieaner....)

> 2. l\4ike has one iarge and two small lenses ihat are going to be
> useC rn the ETM Teiescope Assembly. lf they wet well during sls3ntng,
> do they really need ic be baked? A whiie ago, Stan told me that the
> srnall steering mirrors for lO and COS did not need to be baked. as the oven
> wculd jusi make them dirtier. because they wetted so well during cleaning_
> ls ihis the same for iire lenses? lf they do need to be baked, can I put 

-

> them in
> the next load with the one Laroe ODtic?

> Thanks-
> Bersy

Dennis Coyne (Deteclor lnstallation Manager)
LIGO LaborarcrT. Caliecn, Physics Depanmenr
626.395.2A34 @ClT i 225.686.316E @Livingston i 509.372 8166 @Hanford
cel l  e25.695.8350
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Dennis Coyne, 12:12 pM TlZ2lgg -0700, Re: cteanino

X-POP3-Rcpt: bweaver@apex
Daie: Thu, 22 Jul ";999 12:1231 -A7OA
From: Dennis Coyie <coyne@ligo. caitech,edu>
Organization: CaltechillGO
X-Mailer: Mozi i ia 3.JiGold (Win95, l)
To: Betsy Weaver <weaver_b@ljgo. calrech. edu>
CC: Stan Whitcomb <stan6aciui,ligc.caltecn.edu>,

Mike Smith <s miih@acrux.ljgo. caitech.edu>,
Bartie Rivera <i-ivera_b@ligo_wa. caltech.eou>

Subject Re: cleaning

",tbo l-rft b 4a

You ihouid ciean as forows iEg60022-05 except since the parts are too
large to ultrasonicaily clean, I've tailored the cleaning):

1)clean with Liquinox frst (solution per E96OO22-05) and using a
rubbing/s c:rbbin g achon (i_e. not just r.jnsing the liquinox cver me
surraces). {ll holes must be cleaned wiih a brush istainless steel.
i1h11< nhnr-hrn n7o nr=farr_, _,,-_ p, _rc, ied. but nyton js accectable). l t  is ESSENTIAL
that the iiquinox NO-i dry beiore being rjnsed with dl water.

2) Thoroughly rinse yr'ith Dl water. All sur,3aces and holes must be rinseo
THOROUGHLY.

3) Rrnse & rub (with gloved hand oniy) all surfaces with ertner methanoi
or isopropal alcohol. Squiri ihe solvent into alj holes.

4) Blow dry with cl€an. fiitereo air or N2. or allow to dry on a clean
bench. Do not leave exposed for longer- ihan about lsminures, before
ccvering with UHV icri.

Wth regard to cleaning ihe lens, please see Stan for a confrmation,
but I believe the rule that we of,erate under is that if aji surfaces are
poiisheo, ihen an optjcs cleanino and wetting tesi is adequare ano no
baking is required. However, jf the sides of the optic are nor polished
(as I susoect is the case for the ETM optjcs), ihen it should be cjeaned
and baked and re-cleaned. However, piease confirm thjs with Stan and he
rnay grant a waiver if he examines the burface condition of the ootics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning quesiions for you;

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



Dennis Coyne, 12i12 PM TlZ2!99 -OZ0O, Re: c leanino

> obvtously ioo large to put in the ultrasonic cieaner.. .)

> 2. Mike has one lar_oe and two smail jenses that are gorng ro be> us:d in the ETM Telesccpe Assembly. if they wet well turing cieaning,> do they really need to be baked? A while ago, Stan told me that the> small steering mirrors for lO and COS did not need io be baked, as the oven> wouid Jusi make ihem ijnier, because they wetted so weii during cleantng,
> ls thjs the same for the lenses? lf they do need to be bakei, can I put
> them in
> the next load with the one Laroe Ootic?

> Thanks-
> Betsy

Dennis Coyne (Detector Instaj lat ion Manaqer)
LIGO Laborarory. Caltecn. Phys'cs Depariment
626 395.2034 @ClT / 225.686.3168 @Ljvingston / 509 372.8i66 @Hanforocel l  626.695 8350
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LHO VACUUM BAKE OVEN A LOAD #52
ELEVATED TBMPERATURE BACKGROUND

\ ' -  I  Closed

081999a

SCAI\

Amps

1 . 0 x 1 0 1 6

Aug 19,  1999 03 :28 :15  PM

. ^-.^.20 I Lll lIl�r- -UI-l l.Ill I ILL!LL[- I n- ltL|rlur---r.'|..^luxlu 
e 1z ro io zt ze 32 36 40 44 4a 52 56 50 64 68 72 76 80 84 88 92 96 100

Atomic Mass Units



Amps

1.0x10-15
:

LHO VACUUM BAI(E OVEI{ ALOAD #52
ELEVATED TEMPERATURE SCAFI

V- I Open. Cal-Gas and V-2 Closed. 6.1'C

081999b Aug 19, 1999 04.03 56 Pl\.4

illilLh,ilfun r,,,ril,r,
24 28 32 36 40 ,14 48 52 55 60

Atomic Mass Units



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

Amps

1.0x10-r€

4 812 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95 100
Atomic Mass Units

082099a Aug 20. 1999 07 22 55 AM



Llu, l l

LHO Vacuum Bake Oven A Load #52 Calibration

V-1 and cal-gas open V-2 closed in pressure equilibrium at room temperature
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LHO Vacuum Bake Oven A Load #52 Post-Bake Scan Room Temp
V-1 Open. Cal-Gas and V-2 Closed
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Stan Whitcomb,12:28 PM 9/8/99 -0700, Re: load 52

X-POP3-Rcpt: brivera@apex
X-Sender :  s tan@127001
X-Mailer: QUALCOMM Windows Eudora Light Version 3.0.5 (32)
Date: Wed, 08 Sep 1999 12:28:56 -0700
To: "Bartie J. Rivera" <rivera-b@ligo-wa.caltech.edu>
From. Stan Whitcomb <s tan@ligo.caltech. edu>
Subjecr: Re: load 52

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

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

>Hel lo 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 signjture 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"

>pass jng. This load was so "borderline" that you had suggesteC 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 ' 'Bart ie J.  Rivera" <r ivera_b@ligo-wa.cal tech.edu.. .


