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Summary'of LHO Vacuum Bake Oven A RGA Data Genefa_tion

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 profileis
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 soakmg

at 70C, an RGA background scan is taken. V-1 is then opened and V-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

scar, 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 venfy 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, convertmg measured current to pressure

Fmally, 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 2 collectwe
“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).

H

- Refer to the LHO Vacuum Bake Oven A Iogbook for the actual ordered events of the
load # of interest.







LHO VACUUM BAKE OVEN A: CONTENTS
LOAD #70

BEAM DUMP ASSEMBLIES, BSC4
BEAM DUMP FLEX HINGE CLEVIS SERIAL NUMBER D990029-A-011
B.S.C. ISOLATION STACK LEG ASSEMBLY PINS AND SCREWS
B.S.C. LEG SCREW SERIAL NUMBER D972717-D-1 (24ea)
B.S.C. LEG SCREW SERIAL NUMBER D972717-D-3 (24ea)
B.S.C. LEG SCREW SERIAL NUMBER D972717-D-5 (24ea)
B.S.C. SAFETY PIN SERIAL NUMBER D972717-D-9 (24ea)
MISC. SS NOZZLES SERIAL NUMBER N/A (3ea)




LHO VACUUM BAKE OVEN A LOAD 70

—&— SETPOINT

~%-—-LOOP ONE TEMP

~ LOOP TWO TEMP

-+~ LOOP THREE TEMP

—»— LOOP FOUR TEMP

—— LOOP FIVE TEMP

—— LOOP SIX TEMP

——LOOP SEVEN TEMP
F



LHO VACUUM BAKE OVEN LOAD 70 REBAKE

—+— SETPOINT

—&— | LOOP ONE TEMP

« LOOP TWO TEMP

—=— LOOP THREE TEMP

—%—LOOP FOUR TEMP

—e— LOOP FIVE TEMP

——LOOP SIX TEMP

~-=—LOOP SEVEN TEMP




LHO VACUUM BAKE OVEN A LOAD #70

- ELEVATED TEMPERATURE BACKGROUND

SCAN

V-1 Closed

NO ELEVATED BACKGROUND SCAN
AVAILABLE —




LHO VACUUM BAKE OVEN A LOAD #70
'ELEVATED TEMPERATURE SCAN

V-1 Open, Cal-Gas and V-2 Closed, 70°C

Amps 1219995 " Dec19, 1998 08:54:38 PM
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LHO Bake Oven A Load # 70

1t Order Desorption Oqtgassing Rate Estimates using Qy,, = SP\,, = SPygnle*(Es/K Thign) Ve {Eo/kT o)l

RGA B Extrapolated
Number of background RGA current outgassing rate
unlts in bake Pump Speed current {amps) @ High  Calibration Factor _ (torrLisec) @
load (Lisac) AMU (amps) Temp CF (torrfamps) High Temp (K}  Low Temp (K) Esfk Tiow
1 5 a noscan . 7.90E-19 1.00E+07 3402 2.98E+02 13000 WALUEI
1 5 43 ho scan 3.14E-18 1.00E+07 3.43E+02 - 2.96E+02 BOQ:O #VALUE!
1 5 53 no scan 7.80E-20 1.00E+07 3.43E+02 2 96E+02 13000 #ALUE!
1. 5 55 no scan 2.60E-18 1.00E+07 3.43E+02 2.98E+02 15000 #VALUE!
1 5 57 1o 5can 1.50E-19 1.00E+07 343E+02 - . 2.98E+02 15000 #VALUE!




LHO Vacuum Bake Oven A Load #70 RGA Background

V-1 closed, room temperature

Amps 122399a Dec 23, 1999 08:50:02 AM
1 0x1°-15,i_ _____________________ --
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LHO Vacuum Bake Oven A 'Load #70 Post-Bake ScaniRoom |
Temp.

V-1 open, Cal-Gas and V-2 Closed

Amps 122399¢ " Dec23, 1999 11:36:04 AM
1°x10“15‘ ___________________________________________________________________________________
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R | | :  BECOLO4 S OO
- ' _ | | - . DCC Number:[E98——66=X—]
»  LIGO PROCESS TRAVELER | PR | Date Prepared{L'2- { 3 2

l"‘

IR " Account
Originptor

£ Number
IR Ca SES L
Dyg/Part Number - imber Qty '
ooy - 35 CLSARTION SRacle V20 MSVaniI¥ PDars | segenns | B g
ROAT TN D B3 LiGses 1[W3.5 ' zi;.
2éranmaa =\ B8 SRvRty PRIN G . H

Used In (next higlier assembly)i

Data Package, Recelvmgllnspectmn Remarks

Inspection - ’Y Date
Requlred Y/N Damage /N - Cdmp.
Hanefl CHppi r2 A3 Qq
el No
Process Flow:
T ' L Dale
# Operatmu Comp
7T Clean & Vacuum Bake pcr e per E960022-A
LIGO Vacuum Prep. Form |} ) -}55—"9 LHO . ‘ ' | A
2 | Control Point ‘ NA Review/approve RGA scan # 122394 ¢, (A K |
- Loro R ‘ N ,(1/ / (//00.
3 | Wrap & Tag vacuum clean CIT per pdckagc
parls per ES60022-A . -
4 | e | ' |
_ - ole; Copy this tr ra ive DCC
END: Go to Traveler associated with next higher assembly processing

N B.: A copy of this navel(u nwst be submitied to the DCT eacl time ﬂm original is]
shipped with the associated pari(s) and when the traveler has bwu conyileted,

LIGO Form traveler-01 (5/98) . Page lof2




. . ' ' EGQ oAU -0 -
- LIGO PROCESS TRAVELER - | | | DCC Number:{ESée——oaa.x_ |
Special Instructions (Handllngmackxm Constraints, Remarks, '

elc.) or Notes:

!

LlGO\Fnrm traveler-01 (5/98)

Page 2 of 2




o : ; . . L 1{“;‘1-0
o _ i il,j. o , | : o DCC Numberw"- —=00=—
) LI " : S Ptk - . Dﬂte Prepaled o — :

‘ ?l_ RS fz\\(-t_kub-. _ - ) ) | (WX
Dye/Port Nupther - 7 T T, ,,!5 TN

N§
Used In (next higher pssemb);

;*I'

g . Inspection -, -}
' Required YINE

NG

Process I"low

SEE A Opera!ign,-c-.
1. [T Clean & Vactum Bake per e
LIGO Vacuum Prep. Form ] LAO L - NP
Control Point - |NAT | Review/approve RGA scan A7 59 A=
N e L Y
Wrap & Tag vacuum clean B Ne7 4 —— perpackage
parts per E960022-A o : | L

i
per E960022-A

P

l
; P
s CIT e

. j Lt - : I
t . Gt

o ;END Go to Traveler associaled wilh next Iughcr assembly p|occssmg T g

W - ' S o W n]' i lmvelef Panst bc .mbmluarl io rhe DC'C edrh e the (m’ghml ] ST
o 7 7 shfpped with the associated pari(s} and when the nm relar has been ¢ ompfeh'd
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. o DCC Number: | E990267-01-X -
- LIGO PROCESS TRAVELER > Date Prepared: | 6/30/99
Account
Originator Cognizant Engineer Ext./Phone# Project Number
Ii\/lichacl Smith | Michael Smith | 2062 | COS | SF515
lod  VBO  lod  lad  VBO  Lowa
I;]v‘vlg“llll’:l’.t Rev Part Description Nsuerll.lil?tlar Qty 42:, 4lf I:'15'11 4::; / 423 / :]&a"lji 5
| Beam Dump Assemblies, BSC4 '
D980087 A “glass retaining bracket, top left, cavity BD” 006-008 3 3 3
DI8O0OES A “glass retaining bracket, top right, cavity BD” 006-008 3 3 3
D980052 A “glass plate 1, cavity BD™. 3
- D980093 A “glass plate 2, cavity BD” 3
D980289 B “glass mounting platel, cavity BD” 00s-008 3 3
D980292 B “glass mounting plate2, cavity BD” 007,008,015 3 2 i 1
“D980296 A “glass retaining bracket, bottom Ieft, cavity BD” 006-008 3 3 3
"D980297 A “glass retaining bracket, bottom right cavity BD” 006-008 3 3 3
DI980348 B | “side plate, cavity BD” 012017 6 5 1
D980378 B “Stiffener Block, cavity BD” 006-008 3 |3
D980685 A “clamp, plate beam dump” 12 _ '
D990028 A Beam Dump Flex Hinge Tongue 004,005,006, | & 1 3 2 2
007, 010, 015
D990029 A Beam Dump Flex Hinge Clevis 003, 008-012 6 1 1 5 1
_ (011)
D990030 A Beam Dump Flex Hinge Tee 003-010 6 6 6
D990031 A Beam Dump Flex Hinge Saddle 004-009 6 4 2
~D990032 A Beam Dump Flex Hinge Attach g(:::-oos, 009- 16 4 2
D990033 A | Beam Dump Fiex }gingc Adapter 004,005,508 | 6
" D990140 D Beam Dump Housing Plate 012,014 3 3
D950149 C “Cavity Beam Dump, Mounting Bracket Angle *“ 005-008 4 1 3
“D950150 B “Cavity Beam Dump, Mounting Bracket Gusset 003-008 4 4

LIGO Form traveler-03 (10/16/98)

N.B.: A copy of this traveler must be submitted to the DCC each time the original is
shipped with the associated pari(s) and when the traveler has been completed.
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LIGO PROCESS TRAVELER . 'DCC Number: | E990267-01-X

load  VBO  load lmd  VBO lewd
1 * 00 Ler:1 u}:] :1
]I)\I‘twiglnl:)i? Reyv Part Description Nsu‘::;]l?:r' Qty 42:, 4li) ?7?1 4:;; / 423 / ‘Il?% .5

D990151 B “Cavity Beam Dump, Mounting Bracket Backplate 17 | 005-008 ' 4 4

D990152 C “Cavity Beam Dump, Mounting Bracket Backplate 2" | 005-008 4 4

D990198 B | Beam Dump Flex Hinge H_tube oz 14 1T |2 1

D990199 A~ | Beam Dump Flex Hinge Low Strap ' 004-005 ~ :; [6 |1 5

D990200 A | Beam Dump Flex Hinge Backup _ 016-018,020- 1§ 12 | 2 10

022, 010-015:

- D990201 A Beam Dump Flex Hinge Cap 007017019 | 12 2 2 8

D990202 B Beam Dump Flex Hinge Top Strap 1 003-010 6 1 4 1
“D990207 B “rail, plate beam dump” - 333-005- 008, |6 6

990218 B “glass, plate beam dump”  other traveler | NA 3 3 3

D990222 A | Beam Dump Housing Tube 2KBSAR3 IR

D990223 C Beam Dump Housing Tube 2KFM 0

D9%0225 D | “Beam Dump Housing Tube 4KITMHR3, 4KITMHR4” 0

D990236 B “backplate_offset, plate beam dump” 0

D990240 B “backplate, plate beam dump” 2 1

D990252 B “Beam Dump Housing Tube ITMARI,2ZKRMHR3" 001,005,007 |3 1 2 |1 '
"D950253 A | Extension Tube 003 1 1 1

D990333 A~ | “Beam Dump Flex Hinge H_tube, 2KITMXARS ~ ¥ | 001 1 i 1

D990336 A | “Beam Dump Flex Hinge H_tube, 2KITMYAR4” x | 002 1 i 1

WFV-10 #10X 0.31 THK FLAT VENTED WASHER 24 |24

WEV-10 , #10 X 0.31 THK FLAT VENTED WASHER 4 4 ,

"92196A745 #10-24 X 0.75 SHCS 4 4

93615A353 #10-24 X 0.75 LOW HD SCS 24 |24

WFV-06 #6 X 0.016 THK FLAT VENTED WASHER 4 4

02196A144 #6-32 X .25 SHCS 4 4

WEV-08 #3 FLAT VENTED WASHER - 102 | 102

'LIGO Form traveler-03 (10/16/98) Page 2 0f 6




LIGO PROCESS TRAVELER . PCC Number: | E990267-01-X
V8O " YBO VBO
s 1 ye 1R o

Dwg/Part Number Rev Part Description

"

. Number Qty 23 4171 12 26

87 5

3/8-16 X 1.75 HEX HD SCREW

92185A194 #3-32°X .50 SHCS 102|102
913500A 194 #3-32 X 500 FHPS 54 |34
91944A450 0.4061ID X 0.880D X 0.25 THK SPHER WASH 24 |24
92141A029 174 FLAT WASHER _ 48 |48
92141A029 174 FLAT WASHER 36 |36
N-2520-A 1/4-20 HEX NUT 24 |24
"93815A410 1/4-20 X .500 LOW HEAD SOCKET SCREW 12 [12 ,
§7196A540 1/4-26 X 0.75 SHCS 48 |48
92196A 340 174-20 X 0.75 SHCS 24 |24
92196A542 1/4-20 X 1.00 SHCS 48 | 48
C-2016-NA “1/4-20 X 1.00 SACS, AG/35” 48 |48
"C-2016-NA “174-20 X 1.00 SHCS, AG/SS” 12 |12
92196A 544 1/4-20 X 1.25 SHCS 24 24
C-2820-NA “1/4-28 X 1.25 SHCS, AG/SS” 36 | 36
91950A031 3/8 X 0.063 FLAT WASHER 3 3
91950A031 3/8 X 0.063 FLAT WASHER 6 6
WFV-38 3/8 X0.032 THK FLAT VENTED WASHER 3 3
WEFV-38 3/8 X0.032 THK FLAT VENTED WASHER 32 |32
WFV-38 3/8 X0.032 THK FLAT VENTED WASHER ] 8
94804A320 3/8-16 HEX NUT 8 8
N-3816-A 13/8-16 HEX NUT | 6 6
“TOP-1616-NA 3/8-16 X 1.00 SOCKT SET SCRW-OVL PT AG/SS’ 127 112
90585A626 3/8-16 X 1.25 FLT HD CAP SCREW 8 g
92186A626 3/8-16 X 1.25 HEX HD SCREW 16 |16
C-1620-NA “3/8-16 X 1.25 SHCS, AG/S5” 12 (12
92186A630 6 6

LiGO Form traveler-03 (10/16/98)

Page 3 of 6




DCC Number: | E990267-01-X

LIGO PROCESS TRAVELER | Co - Date Prepared: | 6/30/99
' VBO ~ VBO  VBO
| Serial ©F laa BN A4S o ?@
Dwg/Part Number Rey Part Description : : Number Qty 2 A1 12 26 487
92196A630 3/8-16 X 1.75 SHCS ' 18 18
92186A999 3/8-16 X 7.00 HEX HD SCREW 16 16
099-966-12-20x BERYLLIUM-CU GND STRP _ 112 112
6.32-400 Flex Pivot ‘ 12 12
Used In (next higher assembly): D990230, BSC Beam dump Installation, top assembly )
Data Package, Receiving/Inspection Remarks: _
Inspection Visual Name/ Date
Required Y/N Damage Y/N Comments 7 : Initials ‘Comp.
y | | Inspect for breakage during shipment - | | ]
Process Flow: - _ ' ' _
. ' , ' : - Name/ Date
# Operation Start Date  Work Area : Instructions Initials Comp.
1 | Control Point NA NA NA NA
Clean ' _ LHO per LIGO-E960022, as applicable B. Weaver
{ 3] Vacuum Bake LHO per LIGO-E960022 - A AN s@P~ [KRyan —
4 | wrap and bag . LHO per LIGO-E960022 . B. Weaver !
5 | Control Point q LHO Review/approve RGA: . - ' K. Ryan
Egﬂ/ 7 VBO Load#40 scan #_062899C RGA ‘
277 VBO Load#4] scan #_070299C RGA _
g G/ 19 VBOLoad#43 scan# Rejected .
e 12 : VBOLoad#46  scan# 042tA9 ¢ LSGA /ﬂ’J | 7/28/27
VBOLoadt 48 scan#OBOSGICALA ~——"F4 )  |/u/og
VBO Load# S0 scan # ¥ 1099¢. LA ~ /
:?éowg;?.. ﬁzm CEREG 0 O ~— S~ U Y /0/2@
No%?a tach (.jiA scan'ismls Taveier. \ T 7 ) qﬁc//ép
. 2, J ﬁ?fj/ A
: Iﬁ A copy of this traveler must be submitied fo the DCC each fime the original is : f
shipped with the associated part(s) and when the traveler has been compleled.
LIGO Form iraveler-03 (10/16/98) Page 4 of 6
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o | | DCC Number: | E990267-01-X

LIGO PROCESS TRAVELER . Date Prepared: | 6/30/99

| | : - Name/ Date
# Operation Start Date  Work Area Instructions : Initials Comp.

Box for shipment to Ship in LIGO-provided container |
| LHO
Qty per -
No. | package . Part
ALL BSC4 BEAM DUMP PARTS

| (see also qu. for each shipping destination below)

7 | Ship
Ship Qty.
Part
No. | LHO LLO Other - Description
all BSC4 beam dump parts
LHO: Attn: Betsy Weaver, COS

LIGO Hanford Observatory (LHQ) .
Specific Purpose: beam dump BSC8
LLO: Attn: Jonathan Kern ,
LIGO Livingston Observatory (LLO)
Specific Purpose: beam dump BSC8

END: Go to Traveler associated with next higher assembly processing

.B.: A copy of this traveler must be submitted to'the DCC edch time the original Is
| shipped with the associated pari{s) and when the traveler has been completed.

LIGO Form traveler-03 (10/16/98) ' Page 5 of 6




. | | - DCC Number: | E990267-01-X
LIGO PROCESS TRAVELER . Date Prepared: | 6/30/99

S écial Instructions (Handling/Packaging JConstraints, Remarks, etc.) or Notes:
Attention: Betsy Weaver, Jonathan Ketn, hold cleaned and baked parts for COS assembly

"VBO Load 43 Rejected Scan. Dennis Coyne sent all stalnlcss steel items to be electropohshed and all aluminum items to LNL anodizing to be
etched, from this'load. 7/15 B. Weaver

Parts received back from etching and polishing companics._ﬁecleaned as per Dennis’ email altached. 7123 B. Weaver

| S7N 006-008 of parts D980087, DI8008S, D980296 D980297 sent back to Spacecraft Spcmahsts Inc. for rework. Thcy were rushed during manu-
facturmg these parts, and therefore forgot to finish. 7/21 B. Weaver

0 . 940 hp i a
G W&\«?,SJI ‘h;)i m?fmj- Jrsw g;ag {)ﬂ Mrﬁvm[«[\wm\w\ W\, : L

U’tms Db 2a-0ll st suf mw{p +v wwku Mﬁwwhmr\as pev D‘Mooz-"! 8

M- b Weaytr— NIYE (;‘7‘707:73—-5 7
Side plote D0ZAb S 01 Sent Yo Brdkmmn M. So wwwE — hdes made, Ardo Sl |

comperss A (o chearance  Blas,— 9/
DI0346 sln 814 gicon + B, R.an—(%w Wkwfémz; B-Weort— (o] 1

forts DALY S0l o oV foada- A Mawe /«%W Woles vt

| - L]\Ifm E)WM W i | |
KW D4 i 0l 5(0‘#47\94\ \(WW"—! ot G b, R
'?‘TV‘ W&mi qbo %']E?dfr(-qoL ..{/” % W N“ ""1 i e

Qc&uﬁiﬁw%‘&:& D990 0627 sbu Qu .;./d Lol #F :}g DWWz |- -3: o0

NB:A copy of this traveler must be submitied to the DCC each time the original is
shipped with the associated part(s) and when the traveler has been completed.

LIGO Form traveler-03 (10/16/98) : Page 6 of 6




Dennis Coyne, 12:12 PM 7/22/99 -0700, Re: cleaning

X-POP3-Rept: bweaver@apex ViBo LORD HB

Date: Thu, 22 Jul 1999 12:12:31 -0700 -
" From: Dennis Coyne <coyne@ligo.caltech.edu>

Organization: Caitech/LIGO

X-Mailer: Mozilla 3.01Gold (Win95; 1)

To: Betsy Weaver <weaver_b@ligo.caltech.edu>

CC: Stan Whitcomb <stan@acrux.ligo.caltech.edu>,
Mike Smith <smith@acrux.ligo.caltech.edu>,
Bartie Rivera <rivera_b@ligo-wa.caltech.edu>

Subject: Re; cleaning

Betsy,
You should clean as follows (ES60022-05 except since the parts are too
large to ultrasonically clean, I've tailored the cleaning):

1) clean with quu1nox first (solution per E960022-05) and using a
rubbing/scrubbing action {j.e. rot just rinsing the liquinox over the
surfaces). All holes must be cleaned with a brush (stainless steel,
phosphor-bronze preferred, but nyion is acceptabie). Itis ESSENTIAL
that the liquinox NOT dry before being rinsed with DI water.

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

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

4) Biow dry with clean, filtered air or N2, or aliow to dry on a clean
bench. Do not leave exposed for Ionger than about 15 minutes, before
covering with UHV fcui

With regard fo cleanmg the lens, piease see Stan for a confirmation,
but | 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 | suspect is the case for the ETM optics), then it should be cleaned
and baked and re-cleaned. However, please 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:
> . -
>1.  Wejustreceived the aluminum load {(COS) from the etching company.
> How should we clean them here, before baking them? (They are

Printed for Betsy Weaver <weaver_b@ligo.caltech.edu>




Dennis Coyne, 12:12 PM 7/22/99 -0700, Re: cleaning

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

>

> 2.  Mike has one large and two small lenses that are goingtobe

> used in the ETM Telescope Assembly. If they wet well during cleaning,

> do they really need to be baked? A while ago, Stan told me that the

> small steering mirrors for 10 and COS did not need to be baked, as the oven
> would just make them dirtier, because they wetted sc¢ well during cleaning.
> |s this the same for the lenses? If they do need to be baked, can | put
>themin '

> the next load with the one Large Optic?

>

> Thanks-

> Betsy

Dennis Coyne (Detector Installation Manager) -

LIGO Laboratory, Caltech, Physics Department

626.395.2034 @CIT / 225.686.3168 @Livingston / 509.372.8166 @Hanford
cell 626.695.8350

Printed for Betsy Weaver <weaver_b@ligo.caltech.edu> ' 2



