
Collimation & Focusing
concepts

Rogelio Tomas, Andrei Seryi

WG5 summary
July 7-10, 2009



* Thursday 7/9, 2:00 - 3:30, Orange room
– Joint with WG3 (Plasma)

• 2:00 Discussion of program and challenges
• 2:10 Plasma focusing Johnny Ng
• 2:50 Discussion of ultimate IP parameters and path to 100pm beam

and IP parameters of plasma (beam and laser driven) collider
concepts

* Friday 7/10, 9:00 - 10:30, ROB
– Joint with WG1 (Microwave)

• 09:00 RF linac and 100pm IP beam Sami Tantawi et al
• 09:40 Discussion of parameter and cost optimization

* Friday 7/10, 11:00 - 12:30, Yellow room
– Joint with WG2 (Dielectric)

• 11:00 Discussion of program & challenges
• 11:10 Dielectric collimators Alexej Grudiev
• 11:50 Crystal Collimation Bob Noble







Versions 100pm v1 100pm v2 100pm v3

Ecms [GeV] 1000 1000 1000

N 1.0E+09 1.0E+09 1.0E+08

nb 1200 120 120

Tsep in Linac [ns] 480.0 1.0 1.0

Iave in train [A] 0.0003 0.1600 0.0160

f rep [Hz] 5 50 500

Pb [MW] 0.5 0.5 0.5

IP Parameters:

gamepsX [m] 1.0E-06 1.0E-06 1.0E-07

gamepsY [m] 1.0E-10 1.0E-10 1.0E-10

bx [m] 1.0E-02 1.0E-02 1.0E-03

by [m] 1.0E-04 1.0E-04 1.0E-04

sigx_geom [m] 1.0E-07 1.0E-07 1.0E-08

sigy_geom [m] 1.0E-10 1.0E-10 1.0E-10

sigz [m] 5.0E-05 5.0E-05 5.0E-05

Dx 0.03 0.03 0.28

Dy 28.5 28.5 28.2

Uave 0.179 0.179 0.178

delta_B 0.019 0.019 0.019

ngamma 0.38 0.38 0.38

Hd 1.95 1.95 2.04

Geom Lumi [cm-2 s-1] 4.67E+33 4.67E+33 4.67E+33

Lumi [cm-2 s-1] 9.12E+33 9.12E+33 9.54E+33









* Parameters resulted from joint meeting with WG1
* Optimized to get higher RF-beam efficiency
* Further optimization of RF-beam efficiency drives the

parameters to higher frequency and possibly using liquid
nitrogen cooled Copper structures

Original Improved Ref.
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Vertical Electric field simulated by particle studio
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Effects in bent crystals

Angle of beam after passing the crystal, vs crystal orientation
Data plot from Walter Scandale et al

1 - “amorphous” orientation
2 - channeling
3 - de-channeling
4 - volume capture
5 - volume reflection

Crystal Rotation angle (µrad)
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Beam

halo

Crystal
with Volume
Reflection

photons of VR
radiation (to be
absorbed in
dedicated places)

Bends

VR halo particles
with dE/E~20%
loss due to VR
radiation

LC Collimation concept based on VR radiation

Absorb
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particles



23 GeV:  c 0 (~ E-1/2 )=0.044 mrad,  Rcrit (~ E)=0.05 m,  Ldech (~ E)=0.75 mm

FACET  23 GeV electrons 0.65mm Si, R=1.3 m
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Summary of WG5

* We had fruitful and enjoyable discussions
* It is good that there are parameters sets for all options

that allow comparison and further optimization
* Discussion of paths to 100pm beam started and resulted

in some interesting ideas
* Hope that some of these ideas will find their way to a

machine that will be constructed


