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ÅSlow extraction ( Tevatron Run I): 1990ôs

ïR.Carrigan, et al

ÅHalo collimation ( Tevatron Collider Run II): 

ïN.Mokhov, D.Still, V.Shiltsev, et al.

ï2004-2011; T980 experiment

ÅChanneling experiments at FAST: 2015-

ïP.Piot, T.Sen, Y.M.Shin, J.Thangaraj, et al.

ÅWhat can be re -used for the new Xtal

acceleration R&D:

ïhardware

Past Experience at Fermilab
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Tevatron p-pbar Collider Run I (1992-96) and Run II (2001-2011)
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#1: 1990ôs (paper 1)
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Luminosity-driven 

channeling extraction has 

been observed for the first 

time using a 900 GeV

circulating proton beam at 

the superconducting 

Fermilab Tevatron. The 

extraction efficiency was

found to be about 30%. A 

150 kHz beam was obtained 

during luminosity-driven 

extraction with

a tolerable background rate 

at the collider experiments. 

A 900 kHz beam was 

obtained when the

background limits were 

doubled. This is the highest 

energy at which channeling 

has been observed
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Åexperiment Fermilab E853

ÅThe beam extraction 

efficiency was about 25%. 

Studies of time dependent 

effects found that the turn-

to-turn structure was 

governed mainly by 

accelerator beam 

dynamics. Based on the 

results of this experiment, 

it is feasible to construct a 

parasitic 5ï10 MHz proton 

beam from the Tevatron

collider.

Paper #2 (2002)
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E853
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E853 ɗc ~32 ɛrad at 900 GeV
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Transverse noise
driven diffusion

Luminosity
driven diffusion
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#2: 2005-2011s (T980)
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First measurements at the Tevatron
in 2005 have shown that using a thin 
silicon crystal to deflect the 1-TeV 
proton beam halo onto a secondary 
collimator improves the system 
performance by reducing the 
machine impedance, beam losses in 
the collider detectors and irradiation 
of the superconducting magnets, all 
in agreement with simulations. 
The 2005 studies have demonstrated 
improved collimation efficiency with 
the crystal, in particular a factor of 
two reduction of beam losses in the 
CDF experiment 
ΧŦƻƭƭƻǿŜŘ ōȅ ŘŜŘƛŎŀǘŜŘ beam 
studies and first full collider stores.
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T980

Operation s

Multi -crystal s
5mm

O-shape
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