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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 ot as

allowed by waiver(s) and loaded into the bake oven. The oven is then pumped down through

the main pu.p "u.." (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 proftle" consists of ramping

up to material type soak temperature, soaking for approximately 48 hours, ramping down to

approximately ibC, soaking and then ramping down to neaf, room temperature. While soaking

itiOC,an RGA background scan is taken. V-l is then opened andY-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 verifr 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 of Argon (constituent of the
"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 "torr/amp" ratio becomes the Calibration

Factor for the given load, converting 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. Approval ofthe post-bake scan is a collective
;.purr/fuil" determination made by either Dennis coyne (calTech) or stan whitcomb
(dalTech). 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 afe used to determine the room

teriperature outgassing iates when the signals are below the RGA's sensitivity (noise floor).

Refer to the LHO Bake Oven A logbook for the actual ordered events of the load # of

interest.
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LHO VACUUM BAKE OVEN A:
CONTENTS LOAD #54

3i8 x 1.00 SOCKET HEAD SCREW-OVL PT AG/SS S/l{ N/A

MIRROR TABLE CLAMP PART NUMBER 990443

LIFTING ARMS SA{ N/A

LIF'TING ARM PEDISTALS S/N N/A

Y4-20 X1. % SHOULDERED SHCS S/N N/A

V4'2O){I % FULLY THREADED SHCS S/I\ N/A
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LHO VACUUM BAKE OVEN A LOAD #54
ELEVATED TEMPERATURE BACKGROUND

SCAN
V- l Closed

082999a

x
Amps

I Ito-tu

Aug 29. 1999 03:32:41 PM

t t t i t l ' ,
+0r.1+11-

t / tot8 
'

lriob

35 /O 4r /$ 52 56 60 84
Atomic Mass Units

r-ol- uPJ'^kq c,4S

Sc+<-*qS

* t **. ,g/*-,,E f"g o I
t^t le,4 

Sw t,{ut ' . ' ,vr ,  Bed..*rnt

K^P
/o-/x11



LHO VACUUM BAKE OVEN A LOAD #54
ELEVATED TEMPERATURE SCAN

V-l Open, Cal-Gas and V-2 Closed, 50'C

Aug 29, 1999 03:49;09 PM

4 0 4 4 1 a s 2 5 6 6 0 6 / 1 6 8
Atomic Mass Units

K f4'"o*u So#*^o 
'Bus'

4Xt s h"1.,-,^rW.L/ #"t ls
fu ,Pd-E w\.^ a)*^^*1 loc/--..n A rs/1t \ 

Aa<
/ a_ tL_71
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LHO Vacuum Bake Oven A Load #54 RGA Background
V-l Closed. Room Temo

083099a Aug 30, 1999 09:52:44 AMAmps

' l ,0x10-15r

1,0x10r6-
:

1.oxlo'r7 '

a  6 . a 6 . 2 o ,  I  l ,  l l I l ' ,  l l l l l l  l l l l l l , l  l l l l l , l l l  r l l  l t l l l  l l  l - l  . l l l l l i l l  I  l  

 

l l r t l l l  I  l l l  l l l l l l l l l  l l l  I  r ] l"'^'' il 8 12 16 20 24 28 32 36 /tO ,!t 48 52 56 60 64 6a 72 76 80 84 88 92 96 100
Atomic Mass Units



LHO Vacuum Bake Oven A Load#54 Calibration

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

o83(N9h Aug 30, 1999 1O:35:10 AMAmps

1.0x l0 ia :  - - - -

/ 'rti'&M.t-
1.0x10'r6:

't.0xl0-r8
,t0 ,14 48 52 56 60 64

Atomic Mass Units

CF defined as P1"urc1/ I1'l,"*y

Pcarc(4g)=( leakrate)/(pumpspeed)=(1.IE-Ttonr l /sec)(0.86)/(5Lisec):1.8E-8torr

I1mea9 : 1E-15 amPs

CF = (1.8E-8 ton) / (1E-15 amps):287 torr/amps

96 100



LHO Vacuum Bake Oven A Load #54 Post-Bake Scan Room Temp
V-l Open, Cal-Gas and V-2 Closed

O83O99c Aug 30, 1999 11:22:12 Alii'�

,  _ )o
/lta <,on---

s<c

12 16 20 24 2A 32 3e ,$ .t4 48 52 56 60 64 68 72 76 AO 84 88 9? 96

Atomic Mass Units



Dennis Coyne,06:04 PM 8/30/99 -0700, Re: scan approval load 54

X-POPlRcpt brivera@apex
Date: Mon, 30 Aug 1999 18:04:01 -0700
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: CaltechiLlGO
X-Mailer: Mozilla 3.01Gold (Wn95; l)
To: "Bartie J. Rivera" <rivera_b@ligo-wa.caltech.edu>
CC: whitcomb_s@ligo.caltech.edu, coyne_d@ligo.caltech.edu,

ryan_k@ligo.caltech.edu
Subject: Re: scan approval load 54

Bartie,
This load is acceptable. The next load should be a 200C bake.

Dennis

Bartie J. Rivera wrote:

> Hi Stan,

> | am faxing the scans for load 54 consisting of
> c.o.s. structures and misc. fastners to 225-686-7189

> Thanks
> Bartie

Dennis Coyne (Detector lnstallation Manager)
LIGO Laboratory, Caltech, Physics Departrnent
626.395.2034 @ClT / 225.686.3168 @Livingston / 509.372.8166 @Hanford
cell 626.695.8350



Stan Whitcomb, 11:52 AM 6/24199 -0700, waiver for mixed loads

X-POP3-Rcpt; brivera@apex
X-Sender: stan@acrux.ligo.caltech.edu
X-Mailer: QUALCOMM Windows Eudora LightVersion 3.0.5 (32)
Date: Thu, 24 Jun 1999 11:52:36 -0700
To: Kyle Ryan <ryan_k@ligG.wa.caltech.edu>, brivera@ligo.caltech.edu
From: Stan Whitcomb <stan@ligo.caltech,edu>
Subject waiver for mixed loads
Cc: Dennis Coyne <coyne@ligo.caltech.edu>, ljones@ligo.caltech.edu

Kyle and Bartie,

There are several bake loads coming up over tfle next rnonth that will be
prodominantly COS hardware. These loads will consist of a mixture of
aluminum, stainless steel, and glass. This email is a waiver to bake
these components together, using the bake schedule for aluminum per
E960022.

stan





?reo"rts 
-ftnueters



La") f6"\

Summary of Vacuum Bake Oven RGA Data Generation

The individual parls which comprise a "load" are cleaned as per LIGO-
8960022 or as allowed by waiver(s) and loaded into the bake oven. The oven is
pumped down through the main pump "a.rm" (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 down to approximately 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-1 closed. This data is entered into a spreadsheet which then
calculates what the partial pressures of AMUs 41, 43,53, 55 and 57 ought to be at
room temperature. Following this elevated temperature scan, the load is ramped
down to near room temperature. Throughout the baking, temperature data
(trendplot) is taken to verifu the actual temperatures in the various o'zones" of the
bake oven system.

Once at near room temperature, another RGA background (V-1 closed) scan is
taken. The partial pressures of AMUs 41,43,53, 55 and,57 taken from this
background scan will get subtracted from the corresponding values measured on the
final "Post Bake Scan". Following this scan, V-l and the cal-gas are opened and V-
2 closed. After a 30 min partial pressure equilibration time, a second RGA scan is
taken in "amp vs. amu" mode. The calculated pressure of Argon (constituent of the
"mixed" calibration gas) is determined and compared (ratio) to the peak amp value
recorded for Argon by the RGA scan. This "torr/amp" ratio becomes the
Calibration Factor for the given load, converting measured cunent 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 analog graph (.rga file extensions) and an ASCII table
(.asc frle extensions) form. The highest current value between +/- 0.5 AMU 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 D990443-B-098, 049, 033, 072, 043, 093, I00,
106, 114,035, l0l ,  128,045,031,065,024, 122,044,111,084,066,083,081,059,080,

o9o, 131, 135,061, 138,069

CAVITY BEAM DUMP COMPONENTS

GLASS RETAINING BRACKET, TOP LEFT, SERIAL NUMBER D98OO87-A-014,
015

GLASS RETAINING BRACKET. TOP RIGHT. SERIAL NUMBER D98OO88-A-
014,015

GLASS RETAINING BRACKET. BOTTOM LEF'T. SERIAL NUMBER-D980296-
A-014,015

GLASS RETAINING BRACKET. BOTTOM RIGHT, SERIAL NUMBER
D980297-A-014, 015

GLASS RETAINING BRACKET. TOP LEFT. SER]AL NUMBER D98OO87-A-006,
007,008

GLASS RETAINING BRACKET. TOP RJGHT. SERIAL NUMBER D98OO88-A-
006,007,008

GLASS RETAINING BRACKET. BOTTOM LEFT. SERIAL NUMBER D980296-
4.-006,007,008

GLASS RETAINING BRACKET. BOTTOM RIGHT SERIAL NUMBER
D980297-006. 007. 008

BEAM DT]MP HOUSING TUBE ITMARI.2KRMHR3 SERIAL NUMBER
D990252-8-0W

GLASS RXTAINING BRACKET. TOP LEFT. SERIAL NUMBER D98OO87-A-009.
010,011

GLASS RETAINING BRACKET. TOP RIGHT. SERIAL NUMBER D98OO88-A-
009.010. 01r

GLASS RETAINING BRACKET, BOTTOM LEFT, SERIAL NUMBER D980296-
4-009.010.011



LHO VACUUM BAKE OVEN A LOAD 52
CONTENTS CONT.

GLASS RETAINING BRACKET. BOTTOM RIGHT, SERIAL NUMBER
D980297-A-009. 010. 0l I

BEAM DUMP FLEX HINGE H-TUBE SERIAL NUMBER D990198-B-009,015

GLASS RETAINING BRACKET. TOP LEFT, SERIAL NUMBERD98OO87-A-012,
013

GLASS RETAINING BRACKET. TOP RIGHT. SERIAL NUMBER D98OO88-A-
012,013

GLASS RETAINING BRACKET. BOTTOM LEFT. SERIA], NUMBERD98O296-
A-012.013

GLASS RETAINING BRACKET. BOTTOM RIGHT. SERJAL NUMBER
D980297-A-012. 013

FLEX PMT PART NUMBER 6032-400 (4ea)

PICK OF'F' TELESCOPE APS

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

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

%-20X.50 SCHS (2ea)

#8 FLAT WASHER (8ea)

PLATE, ALIGNMENT TELESCOPE SERIAL NUMBER D980587-B-OOI

PLATE, ALIGNMENT TELESCOPE SERIAL NUMBER D980588-B-001, OO2

BRACKET, ALIGNMENT TELESCOPE SERIAL NUMBER D980589-B-001, OO2

TARGET CAMERA MOUNT ASSEMBLY

1/8X.38 DOWELL PART NUMBER 90145A470 (2ea)

#2-56X.38 SHCS PART NUMBER 92196A079 (16ea)

#4-40X.38 SHCS PART NUMBER 92196A109 (8ea)

#4-40X1.00 SHCS PART NUMBER 92196A115 (8ea)



LOAD 52 CONTENTS CONT.
%-20){'50 SHCS PART NUMBER 92196.4537 (7eal

PLATE, TARGET SUPPORT, LONG SERIAL NUMBER D980572-B.OOI, OO2

PLATE, TARGET SUPPORT, SHORT SERIAL NUMBER D980573-B-()OI, OO2

FRAME, TARGET SERTAL NUMBER D980574-B-001, 002

UNLISTED PART SERTAL NUMBER D980603-B-001,002, 003,004

BRACE, CAMERA/TARGET SERTAL NUMBER D980604-B-O01, 002, 003, 004

FRONT SUPPORTASSEMBLY

y4-20)(.50 SHCS PART NUMBER 921964537 (8ea)

%-2nX.75 SHCS PART NUMBER921964540 (8ea)

t/4-20x1.0 PART NUMBER 92196A542

%-20X1.5 SHCS PART NUMBER 92196As46 (10ea)

SPHERICAL WASHER PART NUMBER SSPW-I (16ea)

BAR, VERTICAL, F'�RONT SUPPORT SERIAL NUMBER D980565-B-001,002

GUSSET, R.EAR, FRONT SUPPORT SERIAL NUMBER D980566-B-001,002

cussET, FR0NT, FRONT SUPPORT SERIAL NUMBER D980567-B-001,002

BRACE, HORIZONTAL, FRONT SUPPORT SERIAL NUMBER D980568-B-OO1

PLATE, BASE FRONT SUPPORT SERIAL NUMBERD98O569-B-OO1

BLOCK. INTERFACD. VERTICLE LOCK SERIAL NUMBER D98O57O-B.OOT,
002

PLATE, VERTICLE LOCK, FRONT SUPPORT SERIAL NUMBER D980571-001,
002

tA-20)(2.00 THUMBSCREW PART NUMBER 90210A112 (lea)

#8-32x.38 SHCS PART NUMBER 921964192 (r8ea)

#8-32X.50 SHCS PART NUMBER 92196A195 (2ea)

'/n-20X.75 SHCS PART NUMBER 921964540 (60ea)



LOAD 52 CONTENTS CONT.
SQUARE TUBE, TELESCOPE PARABOLIC ASSEMBLY

#8-32x.38 FHPS, r00 DEGREE PART NUMBER 9308sAr92 (60e4)

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

SHEET, UPPER-SQUARE TUBE SERIAL NUMBER D980546-B-OO1

SHEET, LOWER, SQUARE TUBE SERIAL NUMBERD98O547-B-OO1

SHEET LEFT, SQUARE BOX SERIAL NUMBERD98O548-B.OOT

SHEET RIGHT, SQUARE BOX SERIAL NUMBER D980549-B-OO1

BULKHEAD TITLE PLATE SERTAL NUMBER D980550-B-001,002,003, 004,
005

F'RONT PLATE SERIAL NUMBER D980551-B-OOI

ANGLE. UPPER SERIAL NUMBER D980552.8.001, OO2

ANGLE, LOWER LEFT SERIAL NUMBER D980553-B-OO1

ANGLE. LOWER RIGHT SERIAL NUMBER D980554-B-OOI

BLOCK, THUMBSCREW, LATERAL ADJUSTMENT SERIAL NUMBER
D980593-B-001

BASE, LATERAL ADJUSTMENT SERIAL NUMBER D9805601-B-OOI

#8-32X.38 SHCS PART NUMBER 92196A192 (6ez)

t/n-20X.50 SHCS PART NUMBER 92196A537 (24ea)

JACKSCRXW *C" SERIAL NUMBER OOI. OO2 PART NUMBER NOT
AVAILABLE

SPACER.2.5X6XO.62.3OO CRESCENT SERIAL NUMBER OO1. OO2 PART
NUMBERNOT AVAILABLE

HORIZONTAL PLATE. JACK STAND SER]AL NUMBER D980595-B-OOI, OO2,
003, 004, 005, 006,007, 008

VERTICLE PLATE, JACK STAND SERIAL NUMBER D980596-B-001, OO2

GLIDE PLATE, JACK SERIAL NUMBER D980597-B-001,002



CONTENTS LOAD 52 CONT.
BASE PLATE, JACK SERIAL NUMBER D980598-B-001, 002

BASE, JACK SERIAL NUMBERD980599-B-001, 002

VERTICLE PLATE, SHORT JACK STAND D980600-B-001,002

MIRROR BOX, TELESCOPE PARABOLIC, ASSEBLY

V,FLAT EDGED SPACER WASHER PART NUMBER 90945A761 (3ea)

#8-32X.75 SHCS PART NUMBER 92196A197 (16ea)

'/n-20X.15 SHCS PART NUMBER 921964540 (16ea)

#8 FLAT VENTED WASHER PART NUMBER WFV-08 (32ea)

y4 FLAT \TENTED WASHER PART NUMBER WFV-25 (16ea)

#8-32X1.25 SHCS PART NUMBER NOT AVAILABLE (16ea)

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

PLATE, BOTTOM, MIRROR BOX SERIAL NUMBER D98542-B-OO1

PLATE. TOP. MIRROR BOX SERIAL NUMBER D980543-B-OO1

PLATE. LEFT. MIRROR BOX SERIAL NUMBER D980544-B-OO1

PLATE, RIGHT, MIRROR BOX SERIAL NUMBER D980545-B.OOI

socKET PrvoT SERTAL NUMBER D980581-A-001, 002

BAR, TUBE AND BOX, LONG SERTAL NUMBER D980583-B-001, 002

BAR, TUBE AND BOX, SHORT SERIAL NUMBER D98594-B-OOI, OO2

ANGLE, MIRROR BOX SERTAL NUMBR D980619-B-001, 002, 003,004

BACK PLATE SERIAL NUMBER D99OO96-B.OO1

MIRROR MOUNT ASSEMBLY PRIMARY MIRROR" TELESCOPE
PARABOLIC

ll8'BALL, ALUMINUM PART NUMBER 34665K29 (3ea)

%]{rrl4 SHOULDER SCREW PART NUMBER 90298A544 (3ea)



COI{TENTS LOAD 52 CONT.
% FLAT EDGED SPACER WASHER PART NUMBER 90945A767 (3ea)

|/^FLAT WASHER, NAS620C-416 PART NUMBER 909454761 (6ea)

#10-24X3116 CUP PT ST SCREWPART NUMBER9231lM37 (Sea't

BELLVILLE WASHER PART NUMBER 9713K63 (24ea)

#10-24){314 FSCS PART NUMBER NOT AVAILABLE (6ea)

#4-40X0.625 SHCS PART NUMBER NOT AVAILABLE (6ea)

%-28)(1.0 FHSH, 82 DEGREE PART NUMBER NOT AVAILABLE (3ea)

EXTENSION SPRING PART NUMBER 5967 (2ea)

li8x.38 DOWELL PART NUMBER 90145A470 (4ea)

#10 WASHER PART NUMBER 90945A741 (3ea)

#10 WASHER PART NUMBER 90945A741 (3ea)

% FLAT WASHER, NAS620C-416 PART NUMBER 90945A761 (14ea)

#8-32X.50 SHCS PART NUMER 92196A196 (4ea)

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

y,-20X1.0 SHCS PART NUMER 921964342 (l4ea)

y,-20X1.00 HEX BOLT PART NUMBER 92240A542 (8ea)

#4-40)L38 SHCS SET SCREW PART NUMBER 92311A108 (lea)

y,FLAT VENTED WASHER PART NUMBERWT'V-25 (6ea)

#1 0-32x0. s0 SPHERI cAL 
ll,iflT#j; ;:ff 

w PARr NUMBER Nor

#10-32X0.63 SHCS PART NUMBERNOT AVAILABLE (2ea)

#4-40X1.25 SHCS PART NUMBERNOT AVAILABLE (3ea)

3ll8-24x1.0 SHCS PART NUMBER NOT AVAILABLE (4ea)

3/8 FLAT WASHERPART NUMBERNOT AVAILABLE (4ea)



CONTENTS LOAD 52 CONT.

COMPRESSION SPRING PART NUMBER NOT AVAILABLE (3ea)

PRIMARY MIRROR MOUNT PLATE SERIAL NUMBER D99OO9?-B-OO1

PRJMARY MIRROR MOUNT CLAMP BASE SERIAL NUMBER D99OO98-B-OOI.
002,003

MIRROR CLAMP SHORT SIDE SERIAL NUMBER D99O1()I.B-OO1

MIRROR CLAMP LONG SIDE SERIAL NUMBER D99O1O2-B-OOI, OO2

SERIAL NUMBER D990444-B-001, 001, 003

MTRROR MOUNT ASSEMBLY SECONDARY MIRROR. TELESCOPE
PARABOLIC

Y-AXIS TOP PLATE SERIAL NUMBER D980314-B-OO1

X-Y INTERFACE PLATE SERIAL NUMBER D980315.8-OO1

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

X-AXIS WAY PLATE SERIAL NUMBER D980317-B-OO1

FLEXURE SPRING BLOCK SERIAL NUMBER D980318-B-OO1

END PLATE SERIAL NUMBER D98O3I9-B-OO1. OO2

ANGLE PLATE SERIAL NUMBER D980321-B-OO1

'/n-40X0.75 SLOTTED PUSH SCREW SERIAL NUMBERD990448-B (3ea)

REAR CAMERA MOUNT ASSEMBLY

Y4FLAT WASHER, NAS620C-416 PART NUMBER 90945A76r (3ea)

#4-40X.38 SHCS PART NUMBER 921964108 (2ea)

#8-32X.50 SHCS PART NUMER92L96AI97 (3ea)

#4-40X.38 THUMB SCREW SERIAL NUMBER NOT AVAILABLE (2ea)

SLEAVE ALIGNMENT TELESCOPE SERIAL NUMBER D980576-B-OO1

REAR SUPPORT ASSEMBLY

1/4X.88 DOWELL PIN PART NUMER 901454541 (lea)



CONTENTS LOAD 52 CONT.
% FLAT WASHER, NAS620C-4r6 PART NUMBER90945A761 (4ea)

t/n-20X.50 SHCS PART NUMBER 921964537 (26eai

%-20X�r.0 SHCS PART NUMBER 92196A542 (4ea'1

PLATE VERTICLE REAR SUPPORT SERIAL NUMBER D980559-B.OOI, OO2

STIF'FNER, VERTICLE REAR SUPPORT SERIAL NUMBER D9O856O-B-001,
002,003,004

BRACE HORIZONTAL REAR SUPPORT SERIAL NUMBER D98O56T.B-OOI

PLATE SWIVEL REAR SUPPORT SERIAL NUMBER D980562-B-OO1

PLATE BASE REAR SUPPORT SERIAL NUMBER D980563-B-OOT

PLATE VERTICLE LOCK/PIVOT,REAR SUPPORT SERIAL NUMBER
D980564-B-001, 002

PERISCOPE ROD MOUNTS PART NUMBER 148-3410 (2ea)

STAINLESS STEELE 20" POSTS GERISCOPE) PART NUMBER NOT
AVAILABLE

ETM TELESCOPE MIRROR BRACKET SPACER

SPACER, MIRROR BRACKET SERIAL NUMBER D99O45O.A-001, OO2

%-20x1.5 SHCS PART NUMBERNOT AVAILABLE (2ea)

%VENTED WASHERPART NUMBER WFv-25 Qea)

2KETM PO BEAM-BEAM DUMP

POST MIRROR MOUNT BRA.CKET SERIAL NUMBER D99OOO9-A-OO1

BLACK GLASS,2.4 SQUARE SERIAL NUMBER D99()O445-A-OO1

CLAMP SERJAL NUMBER D990446-A-001, 002, 003, 004

POST, ETM BEAM I}UMP HOLLOW SERIAL NUMBER D990447-A-OOI

BASE, ROD MOUNT, LONG SERIAL NUMBER D990453.A-OOI

%-20){050 SHCS PART NUMBER NOT AVAILABLE (4ea)



CONTENTS LOAD 52 CONT.
#8-32X0.63 SHCS PART NUMBER NOT AVAILABLE (4ea)
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Dennis Coyne, 12:12PM 7122199 -07OO, Re: cleaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22 Jul 1999 12:12:31 -0700
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO
X-Maiier: Mozilla 3.01Gold (WinSs; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Whitcomb <stan@acrux.ligo. caltech.edu>,

Mike Smiih <smith@acrux:ligo.caliech.edu>,
Bartie Rivera <rivera_b@lig+wa.caltech.edu>

Subiect Re: cieanlno

Wo 1,-o"t\ \a

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

1) clean with Liquinox first (sotution per E96OO22-05) and ustng a
rubbing/scrubbing action (i.e. not just rinsing the liquinox over the
surfuces). All hoies must be cleaned with a brush (stainiess steel,
phosphor-bronze prefurreil, but nylon is acceptable). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with Dl water.

2) Thoroughly rinse with Dl water. All surfaces and hoies must be nnsed
THOROUGHLY,

3) Rinse & rub (witrr gloved hand only) ail surfaces with erfier mehanol
or isopropal alcohol. Squirt the solvent into all hoies.

4) Blow dry with clean, fiitered air or N2, or allow to dry on a clean
bench. Do not leave exposed for longer fran about 15 minutes, before
covenng with UHV foii.

Wth regard to cieaning the lens, please see Stan for a confirmatjon,
but I believe the rule that we operate under is that if ail surfaces afe
poiished, then an optics cleaning and wett'ng test is adequate and no
baking is required. However, if tre sides of the opiic are not polished
(as I suspect is the case for the ETM optics), tfren jt should be cleaned
and baked and r+'cleaned. Howeiver, please confrm this with Stan and he
may grant a waiver if he examtnes the surface condition of he optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions br you:

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

<weaver



Dennis Coyne, 12:12 PM 7l22lgg 47OO, Re: cteaning

> 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 cleaning,
> do they really need to be baked? A while ago, Stan toid 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 dunng cleaning.
> Is this the same for the lenses? lf they do need to be baked, can I out
> them in
> he next load with fie one Larae Oottc?

> Thanks-
> Beby

Dennis Coyne (Detector Installation Manager)
LIGO Laboratory, Caltech, Physics Deparfnent
626. 395.2034 @ClT | ?25.686.31 68 @Livingston / 509. 372. 8 1 66 @H anford
ceil 626.695.8350
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Dennis Coyne, 12:12PM7122199 -0700, Re: c leaning

X-POP3-Rcot cweaver@apex
Date: Thu,22 Jui  1999 i2. i2.3"t  -C70O
Fron: Dennis C;yne <ccv ne@lrgo. cattech.aou>
Organjzatron: CaltechillGO
X-Maiier Mozilla 3.01Goio (Win95, I)
To: tsetsy WeaveT <weaver_b@iigo.caltech.eCu>
CC. Stan \ /hiiccmb <sian@acrux.ligo. caitech.edu>,

Mike Smiih <smiih@acrux.ligo. caitech.edu>,
Barije Rivera <rivera_b@ligo-wa. caltech. edu>

Subieci: Re: cieanino

wa L-crA b 18

dersy.
You should clean as follows (E360022-05 exceot sincs -he parts are too
large to uitrasonicaily ciean. l've taiiored the cleaning):

i)clean with Ljcuinox nrst (solunon per E960022-05) ancj using a
rubbin-oiscrubbinc actlon {i.e. not just rinsing tr)e lioujncx over ihe
sur;aces). All hoies musi be :leanei wiih a Drush (stainless steel.
pncsphor-bronz= crefened. but nylon is acceptable). li is ESSENTIAL
ihar tne liourncx NOT cry beiore being rinsec with Dl waier.

2) Thoroughly anse wilr Dl waler. Ail sur€ces and hcies inusi be rinsed
THOROUGHLY.

3) Rjnse & rub iwiih olcv:c ;and only) ail sureces with 3'iher menanol
or iscorooal aiccnoi.  Souu::he solvent inro al l  noles.

4) Blow dry with ciean. fiiier"eC air or N2, or- allow to irv cn a cjean
benc::. Do 1oI ieave exccsec for ronoer than aboul l5 rinures, ceiore
ccvering wiih U i-1V foil.

W'.h regard io cia3ntng ihe lens, piease see Stan for a ccnfrmation,
buf I believe the ,.lie tfrat we operate under is that ji all smacgs are
poiished, then en cDtcs cleaning and wetttng test is aoecuate and no
baking is recujrec. However, if .,he sides of the optic ar= not polisneC
(as I susDeci js ̂ !'re case for the ETM optics), then t siroujd be cl€aneC
and baked and re-cleaneC. However please confirm frrs with Stan and he' mai/ grant a waiver if he examrnes fle s unace condiijon of fi.te ootics.

Dennis

Betsy Weaver wfote:

> lJi Dennis-

> Two cleaning ouesbons for you:

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

Pnnted for Betsy Weaver <weaver_b@ligo.caltech.edu> 1



Dennis Coyne, 12:1? PM 7122f99 -O7OO, Re: cteaninq

>:oviousry too large::  pul  in the ul t rascntc c leaner. . .

> 2. Mjke has one iar.oe ani iwo small lenses that ar- going to be
> useC jn the ETM Telesicce Assembly. if ihey wer welliunnq creanlnE,
> io they i'eajly neei io be baked? A wniie ago. Sian ioio me that the
> smali steering mirrors ior lO and CCS cid nor eeeC io be baked. as the oven
> wouid iusi,'nake theill oinjer', because i'.rey wened sc well ourin-o cieaning.
> ls tnjs the same for i:e lenses? lf ihey :o neec to De DaKec. can I pur
> inem tn
> ihe nexi load wiih lle one Laroe Ootic?

> Thanks-
> tsetsy

Dennis Coyne (Deteclcr lnsiailadon Manager-;
LiGO -aooratory, Calrecr. rhvsrcs Decalnent
525 395 2C3l @CIT I : :5 :e6 316a @Ljv :rcsicr :  509 3;2.6i i6 @raniorc
ce i l  c -5 .c95.DJ5U

for Betsy Weaver <weaver
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Dennis Coyne, 12:,12 PM 7122199 -O70O, Re: cleaning

X-POP3-Rcpt: bweaver@apex
Date: Thu, 22 Jul 1999 12:12:31 -Q70O
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO
X-Mailer: Mozilla 3,01Gold (Win95; t)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan \Mitcomb <stan@acrux.ligo.caltech.edu>,

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

wo Lr-AN 1B

Subject Re: cleaning

Betsy,
You should clean as follows (E960022-0S except since the parts are too
large to ultrasonically clean, I've tailored the cleaning):

't) clean with Liquinox first (solution per E960022-0S) and using a
rubbing/scrubbing action (i.e. not just rinsing the liquinox over the
sut"faces). All holes must be cleaned with a brush (stainless steel,
phosphor-bronze preferred, but nylon is acceptabte). 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) all surfaces with either methanol
or isopropal alcohol. Squirt 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 longer than about 15 minutes, before
covering with UHV foil.

With regard to cleaning the lens, please see Stan for a confirmation,
but I believe the rule thal 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 ETM 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 optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

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



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

> 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 cleaning,
> 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 to be baked, as the oven
> would iust 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 Installation Manager)
LIGO Laboratory, Caltech, Physics Department
626.395 2OU @Cff 1225.686.3168 @Livingston / 509.372.8166 @Hanford
cell 626.695.8350
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Dennis Coyne, '|2:.12 pM 7lZZ99 4700, Re: cleaning

X-POP3-Rcpt bweaver@apex
Date: Thu, 22 Jul 1999 12:iZ:3i -07OO
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO
X'Mailer: Mozitta 3.01cotd (Wn95; t)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC : Stan Whitcomb .stan@aciui.tigo.caltech.edu>,

Mike $nith <smith@acrux. ligo.caltech.edu>,
^ . . B1d^" Rivera _<nvera_b@ligo-wa.caltech.edu>buDlect Re: cleantno

Betsy,
You should clean as follows (E960022_05 except since the parb are too
targe to ultrasonically clean, l,ve tailored the cleaning):

1) clean. with Liguinox first (sotution per E96OO22_05) and using a
rubbing/sciubbing action (i.e. noi just rinsing the liquinox over the
surfaces). All holes must be cleaned with alrush (stainless steel,
phosphor-bronze preferred, but nylon is acceptable). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with Ejt water.

?) Tlrorguglty 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 aicohol. Squirt 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 longer than about 15 minutes. before
covering with UHV foil.

Wli.t.regard to cleaning the lens, please see Stan for a confirmation,
but I believe 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 ETM optics), thdn 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 surfuce condition of the optics.

Dennis

Betsy Weaver wrote:

> Hi Dennis-

> Two cleaning questions for you:

t ]: We just received the aluminum load (COS) ftom the etching company.> How should we clean them here, before baking them? (They arj

eqvsr_r.4lg'g(r.(rettecrl.equ> 
1

Wo L.rft b 1A



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

> 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 cleaning,
> do ihey 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 Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Instailation Manager)
LIGO Laboratory, Caltech, Physics Department
626. 395.2034 @ClI / 225.6863 1 68 @Livingston / 509. 372. 8 1 66 @H anford
cell 626.695.8350
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Dennis Coyne, 12i12 pM 712U99 -O7OO, Re: cleaning

X-POP3-Rcpt: bweaver@apex
Date: Thu, 22 Jul 1999 12:12.31 -O7OO
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO
X-Mailer: Mozilla 3.01Gotd (Wn9S; I)
fo. Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan \Mitcomb <stan@aciui.ligo.caltech.edu>,

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

Subject: Re: cleaning

vbo L^o-Ab \a

Betsy,
You should clean as follows (E960022-05 except since the pans are roo
Iarge to ultrasonically clean, l,ve taiiored the cleaning):

1).clean with. Ljquinox first (sotution per E960022_05) and usrng a
rubbing/scrubbing action (i.e. not just rjnsing the liquinox over the
surfaces). All holes must be cleaned with a brush istainless sreer,
phospho-r-bronze prefened, but nylon is acceptabti). lt is ESSENTIAL
that the liquinox NOT dry before being rinsed with Eil water.

? flgrouglly rinse with Dl water. All surfaces and holes must be rinsed
THOROUGHLY.

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

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

W[ leSard 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
polished, then an optics cleaning and wetting test is adequare and no
baking is required. However, if the sides of the optic are not polished
(as.l. suspect is the case for the ETM optics), thdn it should be cieaned
and Daxed and re-cleaned. However, please confirm this wifr Stan and he
may grant a waiver if he examines the surface condition of the opocs.

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 fiem here, before baking ihem? (They are

<weaver



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

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

> 2. . !\4ile La:-98 large and two smail tenses that are going to be> used in the ETM Telescope Assembly. lf they wet weil duriig cleaning,
> 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 to be baked, as the oven> would 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 p,.rt 

-
> tfiem in
> the next load with the one Large Optic?

> Thanks-
> Betsy

Dennis Coyne (Detector Instailation Manager)
LIGO Laboratory, Caltech, Physics Department
626.395.2034 @ClT i 225.686.3168 @Livingston / 509.372.8166 @Hanfordcell 626.695.8350
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LHO VACUUM BAKE OVEN A LOAD #52
ELEVATED TBMPERATURE BACKGROUND

SCAN
V-1 Closed

081999a Aug 19. 199S 03:28:'15 PM
Amps

1.0x10-16;

I
!

12 16 20 24 28 32 36 40 i 4 52 66 50 6;4 68 72 76 80 84 88 92 96 '100

Atomic Mass Units



I LHO VACUUM BAKE OVEN ALOAD #52
ELEVATED TEMPERATURE SCAN

V-l Open, Cal-Gas and V-2 Closed, 64"C

081999b Aug '19, 1999 04:03:56 PMAmps

't.0x10-15;

1 2  1 6  2 0  2 4  2 8  3 2  3 6  4 0  1 1  4 8  6 2  5 6  6 0  6 4  6 6  7 2 f 6 8 0 8 4 8 E
Atomic Mass Units



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

Aug 20, 1999 07.22:55 l\M

1.0r10i0- -

1.0x10'x'�;Lllbffi 44 48 52 56 60 64 68
Atomic Mass Units



LHO Vacuum Bake Oven A Load #52 Calibration

V- I and cal-gas open V-2 closed in pressure equilibrium at room temperatue

082099b Aug 20, 1999 07:5710E AM

l .oxlo-ra 
_

Amps

1.oxl0 1t

"-^ '-  
4 E 12 16 20 24 2g 32 36 40

|,Oxl0'1s:.

i

1,0x10n6:

- -jx-
80 84 a8 92 96 IOO4 4 4 a 6 2 5 6 6 0 6 4 6 E 7 2 7 6

Atomic Mass Units

CF defined as P"4a1461/ In e65146y

Pcarc(46): (leak rate) / (pump speed): (1.1E-7 tonrl-/sec)(0.86) / (5 L/sec) = 1.88-8torr

Imeas(40) : 1E-15 amps

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

(or',L't-
S-e.



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

Aug 20, 1999 08:31:04 AM

1.0x10'r6:

1.0r10'17:

I )(to
'' (orf4, L

s<<.

1 6 2 0 ? 4  2 8  3 2  3 6  4 0  4 4 4 8  5 2  5 6  6 0  6 / . 6 8 7 2  7 6  8 0  8 4  E E  9 2  9 6  1 0 0
Atomic Mass Units
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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: "Bartie 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 email my formal approval,
and I will sign any paperwork next week.

stan

At 1 1:56 AM 9/8i99 -O7OO, you wrote:

>Hello Stan,

>Hope you are feeling better. I am just writing
>a reminder because load 52s 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 wanted to drop a line to remind.

>Thanks
>Bartie

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


