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Summary of Vacuum Bake Oven RGA Data Generation

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
pumped down through the main pump “arm” (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-1 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 verify the actual temperatures in the various “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-1 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 “tort/amp” ratio becomes the
Calibration Factor for the given load, converting measured cutrent 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 file 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 AMUSs 41, 43, 53, 55 and 57.

Refer to the LHO Bake Oven A logbook for the actual ordered events.







LHO VACUUM BAKE OVEN A:
CONTENTS LOAD #55

B.S.C. BELLOW SERIAL NUMBER-045
B.S.C. BELL.OW SERIAL NUMBER-048
B.S.C. BELLOW SERIAL NUMBER-053

H.A.M. BELLOW ROTATABLE FLANGE SERIAL NUMBER N/A
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Dennis Coyne, 09:25 AM 9/8/99 -0700, Re: scan approval load 55

X-POP3-Rept: brivera@apex

Date: Wed, 08 Sep 1999 09:25:40 -0700

From: Dennis Coyne <coyne@ligo.caltech.edu>
Organization: Caltech/LIGO

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

To: "Bartie J. Rivera" <rivera_b@ligo-wa.caltech.edu>
Subject: Re: scan approval load 55

Bartie,
| approve load 55 based upon review of the RGA scan.
Dennis

Bartie J. Rivera wrote:

>

> Hello Dennis,

>
> | am faxing scans of load 55 for approval to
. > 626-304-9834,

>

> Thanks

> Bartie

Dennis Coyne (Detector Installation Manager)

LIGO Laboratory, Caltech, Physics Department

626.385.2034 @CIT / 225.686.3168 @Livingston / 509.372.8166 @Hanford
cell 626.695.8350

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




LHO VACUUM BAKE OVEN A LOAD 55
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LHO VACUUM BAKE OVEN A LOAD #535
ELEVATED TEMPERATURE BACKGROUND
SCAN

V-1 Closed
Amps 090399a Sep 03, 1999 09:57:02 AM
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LHO VACUUM BAKE OVEN A LOAD #55
ELEVATED TEMPERATURE SCAN

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

Amps 090399b Sep 03, 1999 10:45:31 AM
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LHO Bake Oven A Load # 55

1% Order Desorption Qutgassing Rate Estimates using Q,,, = SPy,, = SPpign[e*(E/kTyign)l/ e {Es/kTiow)]

Mumber of

units in bake Pump Speed
(L/sec)

load

- =

S

th v th (n

AMU

41
43
53
55
57

RGA

background

current

[amps)
1.90E-18
1.60E-18
1.50E-19
2.80E-19
+.70E-19

RGA current
(amps) @ Trign

1.60E-18
1.20E-18
1.80E-19
3.00E-19
1.80E-18

Calibration Factor
CF {torrfamps)

2.00E+Q7
2.00E+07
2.00E+07
2.00E+07
2.00E+07

Thigh (K)
3.43E+02
3.43E+02
3.43E+02
3.43E+02
3.43E+402

Tiow (K)
2.96E+02
2.96E+02
2.96E+02
2.96E+02
2.96E+02

Es/k

13000
8000
13000
15000
15000

Extrapolated
autgassing rate
(torr*L/sec) @

TlOW

below noise

below noise
7.30E-15
1.93E-15
9.65E-16



LHO Vacuum Bake Oven A Load #55 RGA background

V-1 Closed, Room Temp

090799%a Sep 07, 1999 11:03:57 AM
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LHO Vacuum Bake Oven A Load #55 Calibration

V-1 and cal-gas open V-2 closed in pressure equilibrium at room temperature

LHO Vacuum Bake Oven A Load #55 Calibration

V-1 and cal-gas open V-2 closed in pressure equilibrium at room temperature

Amps 0907995 Sep 07, 1998 11:58:23 AM
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CF defined as P(calc)/ I(meas)
Peacany = (leak rate) / (pump speed) = (1.1E-7 torreL/sec)(0.86) / (5 L/sec) = 1.8E-8 torr
I(meas) = 1E-15 amps

CF = (1.8E-8 torr) / (1E-15 amps)} = 2E7 tort/amps




LHO Vacuum Bake Oven A Load #55 Post-Bake Scan Room Temp

V-1 Open, Cal-gas and V-2 Closed

LHO Vacuum Bake Oven A Load #55 Post-Bake Scan Room Temp

V-1 Open, Cal-gas and V-2 Closed

Amps 090799¢ Sep 07, 1999 12:41:25 PM
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