PXIE LEBT RGA STUDY

Matthew Alvarez, Alex Chen, Bruce Hanna

April 14, 2015



Outline

1. Setup
2. Residual Gases in operation scenarios:
a) Baseline:

* no hydrogen introduced

 hydrogen on, plasma on, HV off(no beam)
b) 15sccm of Hydrogen

e Beam current 5mA, 3mA, 1ImA

e Beam size varies for each beam current using solenoid 3
c) 7sccm of Hydrogen

e 1ImA; 5mA

e Alison Scanner at various positions

e Chopperon

e Scraper on

3. Summary
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RGA SCANS (overall

RGA Scan Mass 1-80
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Partial Pressure (Torr)
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Baseline Scans: NO Hydrogen flow

Baselines (no H2 flow in)
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Patial Presure

Hydrogen in, Plasma On, no beam

Plasma ON
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436208 All remain same but Hydrogen rise x15
2.07E-08

M 15sccm MW 7sccm

1234567 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263646566676869707172737475767778798081
AMU



Partial Pressure
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Plasma On

Plasma ON

M 15sccm W 7sccm

Hydrogen increase
proportional to flow rate,
but not in same ratio as
flow because of location
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15sccm,5mA Beam Sizes

RGA on 5mA

—0—flat —@—54mmb —@—54mm —@—3.6mm

The beam size has no effect
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Residual Gases of Average 5mA Beam

1.00E-06 Average of 5mA
H@I = 15scem
W 7sccm
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Hydrocarbon, peak 55,69...

Cyclic alcohols...

e 4 decades below the main peak
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Hydrogen Production by Beam

Hydrogen
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Calibration with lon Gauge

e 1Istreason is that lon Gauge measures pressure more reliable than RGA does, designed for relative
strength. So it is necessary to be calibrated with IG, in order to determine partial pressure.

o 2" reason is that the RGA is located in upstream chamber where the pressure will be different from
the main chamber (IG located).
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Hydrogen Production by Beam

flow rate current Plasma base P dp = p-base cal.#dp/mA  adj.” dp/mA

= 5mA 6.68E-08 2.35E-07 1.68E-07 2.1E-08 4.60E-08
8 3mA 6.68E-08 1.90E-07 1.23E-07 2.3E-08 5.05E-08
> 1mA 6.68E-08 1.24E-07 5.69E-08 3.2E-08 7.05E-08
§ 1mA 4.36E-08 9.48E-08 5.13E-08 3.2E-08 6.94E-08
3 5mA 4.36E-08 2.27E-07 1.84E-07 2.3E-08 5.04E-08

Torr/mA 5.7E-08
H- current # of H2 Q @25C

mA Torr.l/s H2 Pumping Speed(l/s) 900

1 3.12E+15 9.64E-05 Torr.l/s.mA 5.2E-05

Hydrogen outgassing rate is 46% less than theory value, beside measuring errors, may
indicate diffusion into bulk material.

# Cal. dp/mA is calibrated by lon Gauge
* Adj. dp/mA is adjusted by Hydrogen ionization sensitivity
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Water Desorption by Beam

Water

Beam scrapping is critical to water desorption, so it
varies with the beam current
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Nitrogen Desorption by Beam
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High background due to air leaking,
beam effect is not clear
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Effects of chopper, scraper, scanner

Chopper, Scraper, Scaner

M chopper M Scraper M Scan
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Chopper, Scraper, Scaner
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250807 Scraper is located in upper stream, but stopped 80% beam,

2.008:07 the rest of 20% goes FC, so its RGA value is higher than
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Summary

Hydrogen dominates the vacuum space
Hydrogen production
e Hydrogen production is significant, (5.2E-5 Torr.l/s)
 |s proportion to beam current
e Beam size has no effect
e 46% less than its theory value, may indicate diffusion into bulk
material
Hydrocarbons
e Exists, but
* Low enough, E-4, relative to Main Gas (H,)
Effects of scanner, chopper, and scraper are similar, variation due to
locations
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