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Summary of LHO Vacuum Bake Oven A RGA Data Generation

The individual parts which comprise a "load" are cleaned as per LIGO-E960022 or as
ailowed 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 offat this point). A heating profile is
programmed and baking of the system begins. A rypical "heating profile" consists of ramping
up to material type soak temperature, soaking for approximately 48 hours, ramping down to
approximately 70C, soaking and then ramping down to near room temperature. While soaking
at70C, an RGA background scan is taken. V-l is then opened 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-l is then closed and V-2 opened. Following this elevated temperature
scan, the load is ramped down to near room temperatur€ and the baking portion of the process is
complete. Throughout the baking, temperature data is taken to veriff the actual temperatures in
ttre various "heat zones" of the bake oven svstem.

Once atnearroom temperature, another RGA background (V-1 closed) scan is taken.
Next, V-l and the cal-gas are opened and V-2 closed. After a 30 minute pressure equilibration
time, a "calibration" scan is taken. The calculated pressure ofArgon (constituent ofthe
"mixed" calibration gas) is determined using.the leak rate of Argon and the pump speed of the
RGA arm port as seen by the oven chamber and compared (ratio) to the maximum amp value
measured for Argon in the calibration scan. This "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 auray. A "post-bake" scan is then taken. Approval of the post-bake scan is a collective
"pass/fail" determination made by either Dennis Coyne (CalTech) or Stan Whitcomb
(CalTech). The data collected during the "elwated temperature scan" is entered into a
spreadsheet which then calculates what the outgassing rates of AMUs 41,43,53,55 and 57
ought to be at room temperature. These calculations are used to determine the room
temperature outgassing rates when the signals are below the RGA's sensitivity (noise floor).

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

B.S.C. BELLOW SERIAL NUMBER-0sl

B.S.C. BELLOW SERIAL NUMBER-0s7

B.S.C. BELLOW SERIAL }ruMBER-061

SAFETY WIRE SERIAL NUMBER N/A

E.T.M. TELESCOPE PIVOT IIINGES SERIAL NUMBDR
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Dennis Goyne, 12:12 Pll7l22t99 4700, Re: cleaning

X-POPlRcpt bweaver@apex
Date: Thu, 22 Jul 1999 '12:12.31 -e7eO
From: Dennis Coyne <coyne@ligo.caltech.6du>
Organizaiion: Caltech/UGO
X-Maiien Mozilla 3.01Gold (Wn95; l)
To: Betsy Weaver <weaver_b@ligo.caltech.edu>
CC: Stan Writcomb <stan@acrux.ligo.caitech.edu>,

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

Subject Re: cleaning

vbo LrA N 1A

Betsy Weaver wrote:

t ' . . . . _: > Ht uennts-

, > Two cleaning cpestions for you:

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

<weaver



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

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

> 2. Mike has one large and two small lenses hat are going to be
> used in the ETM Telescope Assembly. lf they wet well during cleaning,
> do they really need to be baked? A while ago, Stsn told me that he

"> small steering mirrors for lO and COS did not need to be baked, as the oven
> would just make hem dirtier, because they wetted so well during cleaning.
> ls this the same for fle lenses? lf they do need to be baked, can I put
> hem in
> he next load with the one Large Optic?

>Jhanks- - .'  .  . > B e E y : .  ,

. ,;.: . 1.,-L,,.;
: : .  " .
1 r . . , .
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LHO VACUUM BAKE OVEN A LOAD #53
BLEVATED TEMPERATURE BACKGROUND

SCAN
V-l Closed

No Elevated Temperature Background Data
Available



LHO VACUUM BAKE OVEN A LOAD #53
ELEVATED TEMPERATURT SCAN

V-l Open, Cal-Gas and V-2 Closed, 7fC

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

Aug 24, 1999 07:43:04 AMAmps

l.Ox't 01s:

:

I
l-0x10 l? r

i r

12 16 20 24 28 32 36 40 ,14 4E 52 55 60 64 68
Atomic Mass Units



LHO Vacuum Bake Oven A Load #53 Catibration
V-1 and cal-gas open, V-2 closed in pressure equilibrium at room temperature

(na99b Aug 24, 1999 08:23:34 AMAmps

l .0xl0r': - - - '-

. tnia.aw9
?7

l.Or'l0i': -

I

t.orto'1'j ill, iL ,lE 52 56 60 6a 6E 72

Atomic Mass Units

CF defined as P1"5rc1/ Ilmeas.y

P"4.1a6; = (leak rate) / (pump speed) = (l.1E-7 tonrl/sec)(0.86) / (5 L/sec) = 1.8E-8 torr

I1*"*y = lE-15 amPs

CF = (1.8E-8 ton) / (lE-15 amps) = 2El 166/amp5



LHO Vacuum Bake Oven A Load #53 Post-Bake Scan Room Temp
V-l Onen. Cal-Gas and V-2 Closed

Aug 24, 1999 10:29:23 AM

I  t l l { | | .  t r r rxr | r t  r  r t r t  r r r  r l r r  r r t  t . t  . r r r rFrrTrf ,  l r  I  r l lurr r r r r l r  - r r r . r [ r r  r , , !u r ; , t r t r f [ r r  r ! . t"-^'- 
1 s 12 16 20 U ?E 32 36 40 44 48 52 56 60 6il 6A 72 76 80 8/t 88 92 96 100

Atomic Mass Units



Stan Whitcomb, 09;30 AM 911t99 -07OO, Re; e-mail approval for previous scan

X-POP3-Rcpt brivera@apex
X-Senden stan@127.0.0. 1
X-Mailer: QUALCOMM Wndows Eudora Light Version 3.0.5 (32)
Date: Wed, 01 Sep 1999 09:30:32 -0700
To: "Bartie J. Rivera" <rivera_b@ligo-wa.caltech.edu>
Fromr Stan Vwlitcomb <stan@ligo.caltech.edu>
Subject: Re: +mail approval for previous scan

Bartie.

I approve ha scan for load 53.

stan

At 08:41 AM 9/1/99 4700, you wrote:

>Hello Stan,

>Can I get you to e.mail me an approval for load
>53 (bsc bellows). You had approved them over fre
>phone but the faveler has not been signed and they
>are about to be installed and I wanted to atbch the
>approval to the back pf the traveler. I will re-fax the
>scans to you at LLO.

>Thanks
>Bartie

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




