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 Review

 Requirements for collimation insertion

 Lattice design

–Betatron collimation

–Momentum collimation

 Multiparticle simulation

 Optimizing designing

 Next to do
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 HL-LHC
 Partical losses in the DS are the highest cold losses around the ri

ng, may pose a certain risk for inducing magnet quenches 

 Single Dsifractive scattering drives the secondary hole to dispers
ion suppressor(DS) 

 New idea for SPPC collimation
 put the betatron collimation insertion and the momentum colli

mation insertion into one straight section 
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 Betatron Coll.

 Large beta function

 Phase advanced greater than π

 Momentum Coll.

 Good ratio Dx/βx at location of primary collimator, 
withβx lower than for betatron primaryone.

 βx at location of secondaries collimators lower than
βx at primaryone.

 Dx as small as possible for secondaries.

 The start and the end must in a straight line
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 required to have an achromatic end at the joint between the 

momentum collimation and the transverse collimation sections. 

 need some dipole magnets to produce the required dispersion for 

the momentum collimation and cancel the dispersion at the end. 

 betatron collimation requires significantly longer space for multi-sta
ge collimation and the two proton beams 

 the two ends of the long straight section which connect the two

adjacent arcs should not be affected by the   introduced dipoles.
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 Stored beam energy 6.6 GJ

 The cleaning inefficiency should achieve e-6 or even less to

prevent the quenching of superconducting magnets

 Warm quadrupoles are used for the transverse collimation section
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B=0.6T,R=0.25m, K=0.000205

mu Mux/2π 0.905

Muy/2π 0.912

betx Min/m 113.6

Max/m 1345.1

bety Min/m 102.2

Max/m 1379.3
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 need some super-conducting dipole magnets to 
produce the higher dispersion

 Dispersion supressor

 All dipoles palced in the form of symmetry

 βx lower than for betatron Coll.  so super-con
ducting quadrupoles are used

 (B,-B,-B,B)         Local anti-symmetry DS

 (B,-B,-B,B) symmetry DS
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 (B,-B,-B,B)

 Local anti-symmetry DS
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 (B,-B,-B,B)

 symmetry DS

9

Institute of High Energy Physics

0

int : 0

0

dpx

constra alfx

alfy





 



Copyright © by ARTCOM PT All rights reserved.

www.art-com.co.kr

Company Logo

10

Institute of High Energy Physics



Copyright © by ARTCOM PT All rights reserved.

www.art-com.co.kr

Company LogoMultiparticle simulation

 Bunch distribution

 Horizontal: halo distribution

 Vertical: gauss distribution

 Particle number: e7

 Aperture of collimator（top energy）

 Position of collimator

 same Mux with LHC

 Aperture of ARC is set to 25 mm
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beta

ARC： 42.57 m 0.28 mm

245 m 0.67 mm

COLL： 1321.7 m 1.56 mm

beta

ARC： 42.57 m 0.068 mm

245 m 0.164 mm

COLL： 1321.7 m 0.381 mm
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 Requirement: key point

 Ensure that the cut made on the secondary halo does 
not depend on the relative momentum

Optimizing designing Institute of High Energy Physics



Copyright © by ARTCOM PT All rights reserved.

www.art-com.co.kr

Company LogoOptimizing designing

19

Institute of High Energy Physics



Copyright © by ARTCOM PT All rights reserved.

www.art-com.co.kr

Company LogoOptimizing designing

20

Institute of High Energy Physics

key point



Copyright © by ARTCOM PT All rights reserved.

www.art-com.co.kr

Company LogoOptimizing designing

 Old lattice New lattice
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 More particles

 E8

 Need more
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 Try to get the phase diagram in different positions 
after different turns

 Add other insertion such as collision, injection and 
extraction insertion to the lattice

 Study MerLin in depth

 …
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