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Aim and contents
Aim of the study: Present concepts but not
technical solutions.

• Wish list for an e−p IP
• Layout
• The LHC proton IR optics with L*=10m
• The e− optics with L*=30m (60GeV)
• Is e−/p chromaticity correction an obstacle?
• Alternative protron optics with L*=23m
• Critical points
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Wish list for an e−p IP
• Head-on collisions (with dipoles)
• Low radiation power ≈ 10 kW
• Critical photon energy < 500 keV
• IP β ≈ 0.1 m both for e− and p
• Same geometric e− and p emittances
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Layout for 60 GeV e−
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proton D1: 6 T, 4.5× stronger than current D1
proton D2: 6 T, 1.5× stronger than current D2
e- dipole: 0.3 T, ±9 m
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The IR
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Radiated power = 48 kW, Ec= 720 keV
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How to get to L*=10 m?

CLIC QD0 ground preisolation and canteliver.
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Stephan Russenschuck’s quad designs'
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0.5 T in e− Q1 hole too large, can it be reduced?
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Colliding proton triplet

Name Gradient Length Radius
[T/m] [m] [mm]

Q1 187 9 22
Q2 308 9 30
Q3 185 9 32

Apertures are computed as

11max(σx, σy) + 5 mm

All parameters need iterations to be fully consis-

tent.
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Colliding proton beam optics
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Matched to the ring without respecting current
aperture/gradients.
Do we need a chromaticity correction scheme?
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Colliding proton chromaticity
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Yes, we need a chromaticity correction scheme.
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Non-colliding proton beam optics
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Based on A. Verdier’s alignment optics
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Electron toy IR optics (L∗=30m)

-2

 0

 2

 4

 6

 8

 10

 12

 14

 16

 0  10  20  30  40  50  60  70  80  90

β 
[k

m
], 

D
x 

[d
m

]

Longitudinal location [m]

βx
βy
Dx

K
1

A
ng

le
,

Matched to the exit of the linac.
Do we need chromaticity correction?
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Chromaticity of the electron triplet
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We need chromaticity correction if dp/p> 4× 10−4

(spread and jitter combined).
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Is e-/p chromaticity correction an obstacle?
• Most likely not. There are various

approaches for chromaticity correction in the
LHC:
⋆ In the matching section, C.J. Johnstone.
⋆ IR-to-IR phase and arc cell phase

optimization, S. Fartoukh.
⋆ Beta wave in the arcs, S. Fartoukh.

• Similarly for the e−:
⋆ FFTB approach
⋆ Local chromaticity correction,

P. Raimondi and A. Seryi
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http://accelconf.web.cern.ch/AccelConf/pac97/papers/pdf/7P014.PDF
http://cdsweb.cern.ch/record/1274456/files/sLHC-PROJECT-REPORT-0038.pdf
http://cdsweb.cern.ch/record/1301180/files/sLHC-PROJECT-REPORT-0049.pdf
http://prl.aps.org/abstract/PRL/v86/i17/p3779_1


Alternative optics with L*=23m in IR5

Made by Maxim based on Stephan’s SLHC 3.0

(βx,y = 0.1m). Chromaticity corrected! Requires
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Alternative optics with L*=23m in IR2

Made by Maxim based on Stephan’s SLHC 3.0

(βx,y = 0.1m). Chromaticity corrected! Requires

new triplets,D1... and new magnets left to IP3.
Rogelio Toḿas Garćıa LHeC linac-ring IR – p.16/17



Critical points
• SR absorver location and performance need

assessment
• Beam pipe
• Quadrupole design, layout and optics need

many many iterations but seem feasible.
• Chromaticity correction is mandatory for

protons and feasible
• Chromaticity correction for e- only if

dp/p> 4× 10−4 and there is space (200 m)
• Effect of solenoid field needs to be studied
• Critical e− instrumentation to be identified
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