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e Getters pump gases by chemically bonding
molecules upon impingement
e Two definitions of pumping capacities:
Activation capacity
Termination capacity

e Based on activation manner, there are two

types of getters:
Titanium sublimation pumps (TiSPS)
Non-evaporable getters (NEGS)

e Both TiISPs and NEGs are widely employed in
accelerator vacuum systems
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Initial pumping speed (I/s) Gas NEG activated NEG saturated
0O, 500 4
H- 500 6
CO 340 5
N, 200 4
CH, 13 5
Argon1 6 6
Sorption capacity (Torr1) Gas Single run capacity 5 Total capacity ?
0O, 17 >1500
H, 670 N/A 4
CcO 1.4 >360
N, 0.8 >75
CH, 137 50,000 hours at 10 Torr
NEG section Getter alloy type St172
Alloy composition Zr\/Fe
Getter mass (g) 68 g
Getter surface {cmz) 570
ION section Voltage applied DC +5kV
Number of Penning cells 4
Standard bake-out temperature 150°C
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» Developed at CERN, by Bevenuti, et al
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Typical Sputtering Arrangement — A CLASSE Setup
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Pumping Speed vs. Gas-load

Activation Temperature Dependence (48-hr activation)
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* Total pumping capacity of a NEG thin film depends on the
film’s solubility to oxygen, carbon, nitrogen, etc., and the
film thickness
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 Gradual aging is a deterioration of the thin film performance
due to accumulation of oxygen in the film
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NEG Film Aging Effect
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NEG Film Aging — More
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 NEG coating is an idea solution for long narrgapped
undulator vacuum chambers

o All LHC warm beampipes were NEG coated.

« ESRFhas had a very successful experience with the
NEG-coated undulator chambers.

« Other new 3 generation SR light sources, such as
SOLEIL andDIAMOND, also used the NEG coatings for
the undulator chambers.

A NEG Coating Workshowas held aDIAMOND site,
on 23/24 September 2002.
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More than 1300 chambers coated with TiZrV NEG for the LHC.

Standard chambers are 7 m Iong 80 mm diameter.
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A New NEG Coating
Building @ESRF

\ ] \
| ot = e i
I NASEEs AN

Extruded Al-Chamber
5-m long, 11-mm Gap

Motorized Air-cool
Solenoid (500 G @100Amp)

43




. O ## = (U0

( &G
( ( $G £

0 H BG $£8% )&

D k One of the SAES sputtering systems for NEG coating, capable to coat
LJuKe up to 6.5 meter long chambers with a 2m height coil.




v & " 3>3 IHS
Word of Caution

Powder substance were found , vinal o
on the orifice disk, as well as * The original coating had

on the coated surface, after excellent bonding, by
visual inspection and/or

via ‘tape testing’

» Believe the coating was
damaged by excessive
H, sorption. More
investigation planned
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 Both TiSPs and NEGs are great in deal with hydrogen
gas load, the main gas in an UHV system

 |f space available, TiISPs are the first choice
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e Some practical guestions regarding NEGs
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