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Jefferson Lab vacuum

Beamline vacuum: ﬂ‘h
Ultra-high vacuum

Polarized electron source:
Approaching Extreme High vacuum

Cryomodulevacuum at 2K:
Calculatedo be
Extreme High vacuum

Cryomodulénsulating vacuum
Medium-High vacuum

Experimental scattering chambers:
High vacuum
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Photoemission Source
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Any gas in chamber can be ionized by electron beam,
accelerated back toward the photocathode and
limit photocathode operational lifetime
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Photocathode Lifetime
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Strained -Superlattice GaAs/GaAsP
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Vacuum levels

Example Pressure atoms/cm?
(Torr)

Atmosphere at sekevel 27,000,000, OOO i

Atmosphere 000,000,000 or [
2.7x10°
Atmosphere orMount 252 1x10°
Low vacuum Everest
(1-300Torr)  pressure in bell jar 1-10 1-3 x 107

experiment, Mars

Medium Insulating vacuum, 1073 10 quadrillion
vacuum atmosphere on Pluto
(1 TorrlmTorr)

High vacuum(1 Scattering chambers 10° 100 trillion
mTorr 1x107)
Vacuumtubes, Cathode Ray 108 100 million
tubes, beamline vacuum
Ultra high
vacuum (UHV Pressure outside Space 1010 1 million
1x107 ¢ 1x10%?)  Station (400 km)
JLakElectron Gun 1012 10,000
Extreme high Interstellar space estimate ~ 10 1
vacuum (XH\V 1 atom/cn¥
<1x10%?)

Voyager space probe"
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Modern Vacuum Pumps

Gas Transfer Pump

A Rotary vane pun \; {71/

A Roots pumps
A Turbo pumps

Compress rarified gas
Move gas to higher pressure exhaust
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Capture Pumps
A lon pumps
A Getter pumps
A Cryopumps

Remove molecules fromas phase




Capture Pumping

lon pumps Getter pumps Cryopumping
A Gas ionized A Chemically A Large surface
A High voltage ~ reactive surface  area material

accelerates A Gas molecules A Cooled below

lons Into plates incident on Ireerﬁéienr%ture of
A lon implant in | surfacg St'Cl_( desired gas

plates- Chemisorption  z a5 incident on

caplics removes gas cold surface

sticks




