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LHC Collimation System

» Principles of the two-stage collimation
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» The octagonal primary and flat secondary collimators
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» the concept of a phased approach for LHC collimation

» Relies on the fact that difficulties and performance goals for the LHC
are distributed in time

Phase | N Setting Stages 4 o ny | Performance Cleaning ineffi-
[os] | [og] | [o4] ciency (1deal)
1 62 | Imection IR3 2 80| 93 Initial
Injection IR7 2 6.0 7.0 (6.3...12.6)x 1072 at 10 o,
Collision IR3 2 15.0 | 18.0
Collision IR7 3 6.0 85| 14.0 (0.5... 1.5)?\10'_3 at 14 o,
(#*=1 m)
Collision IR7 3 6.0 7.0 10.0 (1.1...3.3)x10 3 at 10 o,
(4*=0.5m)
2 92 | Imection IR3 2 80| 93 Nominal
Injection IR7 2 6.0 7.0 (6.3...12.6)x 1072 at 10 o,
Collision IR3 2 15.0 | 18.0
Collision IR7 3 6.0 7.0 | 10.0 (0.2... 2.0):\10_3 at 10 o,
3 96 | Imjection IR3 2 80| 93 High lumi.
Injection IR7 2 6.0 7.0 (6.3...12.6)x103 at 10 o,
Collision IR3 2 15.0 | 18.0
Collision IR7 3 6 71 10.0 (0.2...2.0)x10 % at 10 o,
(4) 112 | Imjection IR3 2 80| 93 Maximum
Injection IR7 2 6.0 7.0 (5.7...11.4)x 103 at 10 o,
Collision IR3 2 80| 93
Collision IR7 3 6.0 7.0 10.0 (0.2...2.0)x10% at 10 o,




Betatron collimation
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Figure 3.10: The right-hand side of the matching section in IR7.
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Some consideration of SPPC collimation
» HL-LHC

o Partical losses in the DS are the highest cold losses around the ring,
may pose a certain risk for inducing magnet quenches

o Single Dsifractive scattering drives the secondary hole to
dispersion suppressor(DS)
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» We can put the betatron collimation insertion and the momentum
collimation insertion into one straight section for SPPC

» CEPC has a 3.5km long straight section
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» For LHC, the magnets left and right from the IP are placed symmetrical-
ly in straight section for the two beams. But for SPPC, in collimation
section, we can place two sets of magnets for two beams respectively,
considering that the distance 30cm between the two beams is enough
for two series of magnets. It isn’t necessary to design symmetrically.

» For new idea, we need to place dipoles in straight section to satisfy the
requirement of momentum collimation. The dipoles must be supercon-
ducting magnets.
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Next to do

Design lattice for collimation insertion in normal tempera-
ture, considering the requirement of the phase advance
and the dispersion

calculate the gap of mult-stage collimator
Match the collimation section and dispersion suppressor



Thank you!
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