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« To design the Compact High Brightness Injector
« To design the proper matching with the X-band Linac
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Agenda WP3

M. Ferrario, INFN-LNF, "Introduction" 10’

S. Di Mitri, Sincrotrone Trieste, "Review of magnetic bunch compression schemes for
Compactlight, " 10’

D. Alesini, INFN-LNF, "C-band gun design and high repetition rate challenges", 10’
A. Latina, CERN, "Compact S+X injector scheme", 10’

B. G. Martinez, IFIC, "X-band RF electron gun injector design", 10’

B. Spataro, INFN-LNF, "A possible electron gun for the 35 GHz klystron", 10’

E. Gazis, IASA-ESS, "3D design efforts for the e-gun", 10"

Discussion (all), 20’
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Each Partnher

Partner Activity Reports:

- send to WP Leaders

- review relevant WPs

- Integrate continuous report
tables (if needed)
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4.4):
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- prepare WP report in
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Deadline 20 July 2019
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» General Review:
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(section 2)
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Deadline: 25 July 2019

+ Send Report for Review:

- Agree report with PCO
- Agree report with partners
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Next Deliverables

D3.1 - Preliminary assessments and evaluations of the optimum
e-gun and injector solution for the CompactLight design,
(=>M18).

D3.2 — A review report on the bunch compression techniques
and phase space linearization, (=>M18).

D3.3 — Design of the injector diagnostics/beam manipulations
based on a X-band cavities, (=>M36).

D3.4 - Design of the CompactLight e-gun and injector, with phase
space linearizer (=>M36).



Parameters

Units After VB
and/or BC1

Charge (Q) pC 75
Beam energy MeV 300 R f
rms bunch length (a;) fs 350 e e re n C e
Peak current (Q/V12a,) A 60
Energy Spread % 05 P
Projected rt;[: :101::? iymit:zze um 0.2 a ra m e t e rS
Repetition rate H: 100 -1000

S-C-X-DC Gun
Configurations

Magnetic or RF
Compressor

D3.1& D3.2
1 or 2 Options

S2E integration

Optimized
Injector




Reference Parameter List
New: 2 bunches challenge
Injector capability 100 — 1000 KHz

Parameters Units After VB
and/or BC1
Charge (Q) pC 75
Beam energy MeV 300
rms bunch length (o;) fs 350
Peak current (Q/V12 a,) A 60
rms Energy Spread % 0.5
Projected rms norm. emittance um 0.2
Repetition rate Hz 100 -1000




Laser Comb technique;

generation of a train of short bunches

(Parmela code) a Cathode b

End of Cirift C Accelerator Exit
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Laser COMB: experimental results

168 MeV, on crest
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Longitudinal Dynamics: Compression Curve
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TWO COLORS SASE FEL

two bunches with
a two-level energy distribution e
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s and time overlap (Laser COMB tech.) .
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Tasks and sub-Tasks

(task leaders institutes in bold)

Task 3.1 - Gun Design (RF, Solenoid, Cathode, Laser, Diagnostics) => D3.1 M18 => D3.4 M36
a)  S-Band Gun RF Design (CNRS + IASA+UAIAT-INFN+ALBA )
b) C-Band Gun RF Design (INFN +IASA+Sapienza)
c) X-Band Gun RF Design (CSIC-IFIC + UAIAT+ Sapienza)
d) DC Gun Design (TU/e)
e) Laser/Photocathode (IASA+CNRS+INFN )

Task 3.2 - Compressor Design (Velocity Bunching, Magnetic Chicane) ) => D3.2 M18 => D3.4 M36
a) S-Band Velocity Bunching (TU/e + IASA+ALBA)
b) C-Band Velocity Bunching (INFN +IASA+TU/e )
c) X-Band Velocity Bunching ( Sapienza+CERN+IASA+INFN )
d) Magnetic Compressor (ST + CERN+INFN+CNRS)

Task 3.3 — X-Band Transverse RF Deflector (Sapienza+ IASA+ ) => D3.3 M36

Task 3.4 - : RF Linearizer Design => D3.2 M18 => D3.3 M36
a) X-Band RF Linearizer Design (Sapienza )
b) K-Band RF Linearizer Design (ULANC +Sapienza )
C) Passive linearizer (CNRS )




Configurations with Velocity Bunching
S-band , C-band , X-band , K-band

Line D
Gun Vel. Bunching Booster X-Linac
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K-Linear.




Configurations with Magnetic Compressor
S-band , C-band , X-band , K-band
Heater Lin. D

w-
X-Linac

Gun Booster Booster Magn. Comp.
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DC gun

QOverview setup:

Solenoid
Traveling wave - Traveling wave
12 GHz accelerator 12 GHz accelerator

Solenoid

>25 MeV
Adjusted X-band - X-band
Accelerator for Accelerator
100 keV injection from the CLIC project

100 keV DC photogun 1 or 3 GHz velocity
10 - 50pC buncher (TMy)

Technische Universiteit
Eindhoven
University of Technology

Made by ACCTEC Made by ACCTEC CLIC acceleratoTU/



https://conferences.pa.ucla.edu/hbb-2019/index.html
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