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summary of LHO Vacuum Bake oven A RGA Data Generation

The individual parts which comprise a"loat'are cleaned as per LIGO-E960022 or as

aliowed 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 profile is

programmed and baking of the system begins. A typical "heating profile" consists of ramping

,rp 6 materiul type soak temperature, soaking for approximately 48 hours, ramping down to

approximately ?bC, ,ouki.tg'and then ramping down to near room temperature. While soaking

itTOC,an RGA backgro*l 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 verifr the actual temperatures in

the various "heat zones" ofthe bake oven system.

Once at near room 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" sc-an 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

measwed ior Argon in tire 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 u*uy. n ..poJ-bake" scan is then taken. Approvalgf,4: post-bake. scan is a collective
:.purrlfuil', ditermination made by either Dennis Coyne (CalTech) or Stan Whitcornb

(ialTech). The data collected during the "elevated temperature scan" is entered into a

,pr"aorireet 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

teriperature outgassing iates when the sigrals 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

3/8 x 1.00 SOCKET HEAD SCREW-OW PT AGISS SAI N/A

MIRRORTABLE CLAMP PART NUMBER99O443 I,

LIFTING ARMS SAI N/A

LIFTING ARM PEDISTALS S/N N/A

'/n20Xl % SHOULDERED SHCS SAI N/A

Y4-2O){IYIRVLLY THREADED SIICS SAI N/A
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LHO VACUUM BAKE OVEN A LOAD #54
ELEVATED TEMPERATURE BACKGROUI'{D

SCAI'I
V-l Closed

*

Amps

t  I t O  
' "

-$ri0tr- -

-
I

,  - /  l :
I  t t o  ,  t

IttotS

/rbt. i
rsf i f f i - - ---

l l tob

o82999a

4 0 4 4 € 5 2 5 6 6 0 6 4 6 8
Atomic Mass Units

Aug 29, 1e99 03:32:41 PM
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LHO VACWM BAKE OVEN A LOAD #54
ELEVATED TEMPERATURE SCAN

V-1 Ooen. Cal-Gas and V-2 Closed,50"C

t t t i l1
mrf

082999b Aug 29, 1999 03:49:09 PM

il- 40 
- 

14-A-E-E-T0 el ea za 76 80 84 88 92 96 t00

Atomic Mass Units

i l tdb
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K f4-,o*u So/.?*^* Eus' Axis tnla-,^e4L/ #"tts
lv vpdoV wl*,n q l*-,*,tA^ 

7 bt t-r-.a A f'//^.r , 
/q<

/ a - / L_11



E
 E

:
E

9
'

R
 -

'
i

.
;

'
i

 
5

l

F
E

S
jH

H
R

'E
s

�
:

9
F

g
.

^
-

*
^

o
Q

e
q

9
9

F
E

5
5

6
.

*
;

;
o

.
.

i
.

i
sii 

IJJ 
IJJ 

T
IJ 

U
J 

r|l
'

-
.

!
r

y
6

!
.

!
.

!

i6
-

6
q

N
N

N
t

s
N

6 
t 

uJ 
lrJ 

IJJ 
ul 

ul

E
; 

c.i 
si 

..j 
a

j 
.i

5
(

)

:
i

F

:€
)E

 -d
 { ! 

! i
<

 a
E

 E
 6

 =
 F

 i
9

r

E
=

-
 P

 P
 8

 R
 3

g$$gE
E

H
H

E

=
-

-
-

.
*

8
.6

o
9

-
o

o
o

o

*
8

E
3

8
t

r
!

9
8

:
P

P

3

Fl<ulozFJllJo=.Lat
3

r
l

i
*

i
=

a
D

o
t

l
J

3
do

c
>

'
6

a
f

a
O

:
l

'
o

-
a

E

tr 
-=ttt

+
u

r
-

i
(

,t!
d'6to(!E

t

-
oo!,oaro



LHO Vacuum Bake Oven A Load #54 RGA Background
V-1 Closed, Room Temp

O83O99a Aug 30, 1999 09:52:44 AM

1.0x10'r3

Amps

l.0x10ns

LOxlort=

i

' l . 0 x 1 0 n r : - - - - - - - -

r.0x1o'bl
iz TFFFFFFF�ro u zB 32 36 & 44 I E2 56 60 54 68 72 76 8o 84 88 92 96

Atomic Mass Units

i
!



LHO Vacuum Bake Oven A Load#54 Calibration

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

o83(n9b Aug 30, 199S 10:35:10 AM
Amps

l . o x l 0 ' r ' .  - - - -

/,rtit&e.c
l.o)d or'!

1.0x10'rl

1.0x10'rr 10 44 1a 52 56 60 64

Atomic Mass Units

CF defined as P1,r6r"; / I1,neas;

Pcarc(4g) = (leak rate) / (pump speed) = (l.lB-'l ton'L/secX0 86) / (5 L/sec) = 1'8E-8 ton

I1'n.^1 = 1E-[5 amPs

CF = (1.8E-8 totr) / (1E-15 amps):2E7 ton/amps

6A 72 76



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 1'l:22t12 Ali'll

_ 1 4
/lto &ea.i-

12 16 20 24 2A t2 36 4tt t+ u sz se eo ea 6s 72 75 80 84 88 92 96

Atomic Mass Units



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

X-POP3-Rcpt: brivera@apex
Date: Mon, 30 Aug 1999 18:04:01 -0700
From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO
X-Mailer: Mozilla 3.01Gold (Win95; 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 225-68G7189

> Thanks
> Bartie

Dennis Coyne (Detector Installation Manage|
LIGO Laboratory, Caltech, Physics Department
626. 395. 2034 @ClT I 225.686. 3 1 68 @Livingston i 509. 372.81 66 @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 Wndows Eudora Light Version 3.0.5 (32)
Date: Thu, 24 Jun 1999 11:52:36 -0700
To: Kyle Ryan <ryan_k@ligo-wa.caltech.edu>, brivera@ligo.caltech.edu
From: Stan Wlitcomb <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 the next month 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


