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What*s a Electron Cooling

» Means to increase the phase space density of a stored ion beam

» Mono-energetic cold electron beam is merged with ion beam
which is cooled through Coulomb interaction.

» Electron beam is renewed and the velocity spread of the ion
beam is reduced in all three planes.
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Electron Cooler system Is composed of :

B — / 7
» Low velocity Electrons Source : - = \ B
Electrode
The E-GUN — - C
B Cathode : _IEZ‘_ . 4] __I_ _______ — ] _h_.: §_ e-Beam — | __g_ @
- . . ’ . 'g— 1000 f 1200°C % : - s f§',
» final current given by Child’s Law: ¢
| = V3”2 =
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» Aset of Magnetic circuit :

Expansion Solenoid, Drift, Toroids,
Squeezes coils ....

(Used to transport the electrons Beam)

» AElectron Anode Recuperator :

The COLLECTOR -~

Bl Day March 10th 2016




Beam lonization Profile Monitor
(LEIR Vertical datas acquisitions : A.Frassier)

Schottky Monitor
(Beam Revolution Frequences )
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| ocation Soon in ELENA Ring
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» Vacuum system

» Gun & Collector
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Magnets
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3D Printing Simulations

Assembling Sequences




Beam Specifications : POWER DIAGRAN |
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Gun & Collector

Gun and collector design
optimization performed with

EGUN
B(Z) GAUSS
60 2400
40 - 1600 4
20 N 800
- 3/2
(I=p.v¥) 0 = — 0
0 20 40 60 80 100 120 140

ELENA GUN, GUN MODEL FOR ELENA ELECTRON COOLER 355V 5 mA,G.Tranquille,May 2015
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Gun and Collector Specifications :

(Inspired by : AD, LEIR E-COOLER & FERMILAB design )

» Adapted to cathode design, electricals, thermals requirements

» Differents electrodes with differents forms, positions & voltages
» Modularity for eventuality modifications

» XH-Vacuum : 10-12 mmb

» Hight temperature Back-out : 200 to 300°

."'_'\.,,
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Cathode Assembly

Support Cathode

Cathode :
(Provider SAES Getters)

[ ——

Pierce Electrode
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@) Gun Concept overwew

(on CDD: AD_NECGA%)

» Gun Flange

(DN160CF + SHV + Fil. connector )

» Cathode Assembly

» Grid Electrode

» Anode Electrode

» Each Potential is separate by
ceramic Isolator

» Sleeve & Elastique compress ring
(total : 135mm height)
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Gun to Collector

Gun and collector design
optimization performed with

COMSOL Multiphysics
(G. TRANQUILLE)

Time=0.5 ps Particle trajectories

z
V¥ 1000
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Collector Concept overview

(on CDD : AD_TER% dimensions @ 314 x 455mm)

» Collector (Anode)

Ceramic Isolator

vV V

Reppeler Electrode

Ceramic Isolator

v

» Collector flange
(DN200CF)
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Bake Out Brazing Stress

Simulation modification & validation
(ANSYS by EN-MME)
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Assembling in the s f i - Copic-iaying campsigny(Conwroi and 06)
midle of ring FLENA B = oo T P SR Ead. Ui T VR RO S [

742016 - Beam Instrumentation
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. usfiwzuil Cammissioning ELENA |

| hope it will live Services installation : ! Machine ’
I Cabling, cooling system, false i installation :

Happlly T Iflanrs. racks, ... Magnets, I
Mechanical supports installation  Instrumentation, I
I Source + ion switch installation RF Systems, I I

Commissioning
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i Electrostatic
I equipment,
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Soon ELENA E-COOLER Gun Beam tests

(Test bench bat 236: Started by R.Sautier)
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Next step for E-COOL Team :

 Anew E-COOLER for AD-RING for LS2

That’s All For Now
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Q The magnet system

ELENA

Magnetic system components

Main cooler solenoid

Gun solenoid

Collector solenoid

Expansion solenoid

Squeeze coil at collector

2 x Toroid section consisting of
9 racetrack coils each

Various corrector coils to
ensure good field quality

Orbit correctors

Solenoid compensators



Fine tuning the field

Plot of By component in drift solenoid
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Figure 3.27 Plot By component of the fizld along the axis of the Drift solenoid (currents in
Appendix A).

Plot of By component in drift solenoid.
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Figure 3.28 Arrangement of the Fine Corrector coils (Y axis)
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Figure 3.30 Plot of By along drift solenoid with Fine Correction coils in operation
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