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HEL 3D drawing
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~ 200 mm

Gun valve (40mm) NOW 

between 2 gun solenoids.

Advantages: 
• Better mechanical supported

• Higher B field = smaller e-beam 

at valve

• Gap gun-bnd distance can be 

shorter = higher B field and 

smaller e-beam in injection arm
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D. Perini, 8th HL-LHC Collaboration Meeting, CERN, 15-18 October 2018

HEL 3D drawing
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HEL integration in LHC

M. Gonzalez de la Aleja, Paolo Fessia

ST0676534_01
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(450GeV proton energy)
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Beam dynamic: Injection mode 

Ø~35.5 mm

D. Nikiforov et al.

E-BEAM WG 29.05.2019
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(7TeV proton energy)
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Beam dynamic: Flat top

D. Nikiforov et al.

E-BEAM WG 29.05.2019
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Summary

 Design of HEL close to final

 HEL will be operated during whole proton fill 

cycle

 e-beam at BGC with new magnetic configuration

 ~ 36 mm at beginning of cycle 

 ~ 9.2 mm at collision energy (flat top)

 Shape should stay constant for same HEL parameters
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draft planning (please do not quote it)

A. Rossi, BGC Collaboration Meeting, CERN, 27 November 2018 10
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HEL
CERN	giving	specs	&	design

Finalisation	of	design	at	BINP	+	review

Material	procurement

Production	and	tests	at	BINP

Final	assembly	at	CERN

Surface	tests

Installation

Commissioning	in	the	tunnel

E-LENS	TEST	STAND
assembly/commissioning
test	HEL	e-gun

test	ARIES	e-gun	+	modulator

test	BGC
test	HEL	modulator

2019 202620252020 2021 2022 2023 2024

LS3	LS2	

modulator	

MAN	POWER		AVAILABILITY	FOR	E_LENS	TEST	STAND	
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E-Lens Test Stand: stage 1

A. Rossi, S. Sadovich, 1st ARIES Annual Meeting, 22-25 May 2018, RIGA Technical University 11

Gun solenoid

Beam diagnostics box Collector solenoid

Gun

Purpose of first stage:

 Preparation:

• Commissioning hardware (magnets, 

vacuum, HV system, control, etc.)

• Safety and technical aspects of 

operation

• Commissioning diagnostic procedures 

(current, profile, position)

 Measurements:

• Electron gun tests: characterization

• Electron gun: anode modular

• BGC
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E-Lens Test Stand
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E-Lens Test Stand

13



logo

area
A. Rossi, S. Sadovich, 1st ARIES Annual Meeting, 22-25 May 2018, RIGA Technical University 14

500 A

450 A

400 A

350 A

300 A
500 A

450 A

400 A

350 A

300 A

Gun solenoid

Collector solenoid

BDB

Cathode

0.1 T

0.2 T

0.3 T

0.4 T

0.5 T

		
r

2
= r

1

B
1

B
2

Magnetic field along Z axis for different 

currents in the solenoids



logo

area

Rough planning for the E-Lens Test Stand

 By end of Aug. ‘19: system closed and commissioned

 Up to end of ‘19: HEL e-gun characterization

 Up to Apr.-May ‘20: ARIES e-gun and modulator measurements

 For the test stand to receive the BGC, we need to know (expected input 
@ review of E-Lens Test Stand on 25th June )
 BGC design and size of interaction chamber to calculate the magnetic field

required + supports and any other infrastructure/mechanics

 Tests you envisage

 Minimum electron current required (which determines in turn the collector we 
need to have). At present 5E-5A, with 5A x 10us/s

 In order to host the BGC, we are likely to have to implement some 
changes to the test stand layout  towards June 2020, provided that 
we have enough time to prepare all bits and pieces plus possibly an 
additional magnet, and that the collector required is ready.

15A. Rossi, BGC Collaboration Meeting – Liverpool – 13-14 June 2019
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Thank you
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