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TeV Scale (2010-2035..)
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* Synchrotonous pp and ep operation at high Luminosity

* Power consumption for lepton complex £ 100 MW
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[H.O Conceptual Design

Report (CDR) July 2012
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CDR
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3. ACCELERATOR
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H IOP Publishing
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CDR
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installation
Linac-Ring option, the baseline solution exists, will now have to find

the best solution
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CERN Mandate

Key Technical Components
e Superconducting RF System
* Superconducting magnet development
* Pipes with large beam acceptance

* The finalization of the ERL design for the LHeC (optics

design, beam dynamics studies and identification of
potential performance limitations)

* The design and specification of an Energy Recovery
LINAC (ERL) test facility for the LHeC
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Linac-Ring LHeC
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Energy Recovery Linac

RECIRCULATOR COMPLEX

1. 0.5 GeVinjector
2. 2linacs (10 GeV per pass)
3. Six 180° 1 Km arcs
4. Final 60 GeV energy
5. Extraction dump at 0.5 GeV
A. Bogacz
0.5 GeV
& 0.5 GeV ] v,

10 GeV/pass
1~]

60 GeV
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ERL-Post CDR

BEAM ISSUES-SYNCHROTRON RADIATION!

1. Energy loss
2. Emmitance Growth —é PROPER LATTICE DESIGN

3. Momentum spread

A. Bogacz
. 0.5 GeV
, =
{ 10 GeV/pass
[z sevz

10 GeV/pass




BEAM ISSUES-SYNCHRTOTRON RADIATION!

1. Energy loss
2. Emmitance Growth —é PROPER LATTICE DESIGN

3. Momentum compaction

’ . / FODO?
A /\ / '
I\ gy Jﬂfﬂ % ! :
. Bogacz g’ | w
0.5 GeV mselg 20.5 GeV 30.5 GeV 40.5 Ge? T —
0.5 GeV
' 10 GeV/pass
FMC?

2 10 GeV/pass
60 GeV
S Advantages of Flexible Momentum

Compaction (FMC) over a FODO cell
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ERL applications:

=> LHeC could
provide collisions
with HL-LHC

=» LHeC could
potentially | [/ <o pe e
provide collisions [, \¥ e Ja \ 2
with FCC-hh — / LS |

=» [LHeC could AR
operate as injector Pt “poi?
for FCC-ee
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CDR
8 cavities per 14 m
Choice between 720 MHz and
1.3 GHz

4 . Science & Technology Facilities Council
Daresbury Meeting 2013 4o I@ @ o
The Qookeroft instute A

.gef,;?son Lab BROOKHFVEN

NATIONAL LABORATORY

POST-CDR
FINAL CHOICE: 801.58 MHz
- Synergy with other projects (HL-LHC) and
international collaboration option (MESA)
- Optimum frequency for both material options
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i938s] |Interaction Region CDR

-0.15 ¢
-0.2

Iii

-40 -30 -20 -10 0 10 20 30 40
Z [m] R. Tomas

April 29th, 2014 DIS 14 25



i938s] |Interaction Region CDR
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Towards Luminosity 21033 cm=2s1

1 Nb’p / More

Minimize B* =

Luminosity!
I H, H,

L —
or =V €B(S)

471e £,
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IR Post-CDR

Towards Luminosity 21033 cm=2s1

Minimize B* =

More
1 Nb / \ . -~
D uminosity!
[ethHD

I =
41e £,

o = v/ €03(s)

Normal way. > ﬁ*=0-3 m

Focus 26 quads in IR2

Limits quadrupole strengths.
IT causes huge chromatic aberrations
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IR Post-CDR

i itv >1033 -2¢-1
Towards Luminosity 210°° cm™s Minimize B* =

1 Nb,p / More

Luminosity!
L = I H H
Ae gp e” " hgm D 0r = v/ €6(s)

Normal way. > ﬁ*=0-3 m

Focus 26 quads in IR2

Limits quadrupole strengths.
IT causes huge chromatic aberrations

Achromatic Telescopic Squeezin

Focus 3X26 quads in IR1,IR2,IR3
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Towards Luminosity 21033 cm=2s1

1 Nb,p / More

Minimize B* =

H Luminosity!
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2004 [ 20
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IR Post-CDR

v Chromaticity correction -> Use of sextupoles.
v’ Flexibility Parameters.
Minimize B*. +More luminosity. L*=10-20 m.
-More chromaticity.
Increase L*. + Less SR. B*=5-10 cm.

-More chromaticity.
v How far can we correct the chromaticity?
v’ Integration of e-beam!
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Goals of the ERL Test Facility

Test facility for SCRF cavities and modules

Test facility for multi-pass multiple cavity ERL

Injector studies: DC gun or SRF gun

Study reliability issues, operational issues!

Possible use for detector development, experiments and injector
Could it be foreseen as the injector to LHeC ERL?

900 MeV LINAC 2

150 MeV/pass

ARC6 ARC4 | ARC2

150 MeV/pass

s10MeV s BN/
ogeien: LINAC 1

A. Valloni
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ERL TF Design

- Injection at 5 MeV ﬁRRz 1 ngl\RnG\\/(
- 3turns €

- 150 MeV/linac ARC 2 300 MeV

- Final energy 900 MeV ARC 3 450 MeV

ARC 4 600 MeV

ARC 5 750 MeV

ARC 6 900 MeV

900 MeV

April 29th, 2014

LINAC 2

150 MeV/pass

150 MeV/pass

LINAC 1

DIS 14

A. Valloni
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LELD) LHeC Next Steps
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 Mandate a Coordination
group and an
International Advisory

Committee

- |IAC Chair: H. Schopper

- First IAC meeting at January 2014
LHeC Workshop

* Develop CDR for an ERL
test facility at CERN
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LH.O Work Summary

* Advances in ERL Lattice Choice
* Choice on RF Frequency

* First p-optics, e-optics IR integration into HL-LHC
CDRIR

* Ongoing optimization for IR

* Ongoing studies for dynamic studies and beam-
beam interactions

e Studies in preparation of the ERL Test Facility at
CERN
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Thank you!
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