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quency Quadrupole

protons produced are

lost due pped with beam cooling, an
Important increas ection efficiency can be obtained,
resulting in an increased number of otons. With the construction of the ELENA ring, the
AD experiments expect |mprovements of up to two orders of magnitude. In addition, ELENA will be
able to deliver beams almost simultaneously to up to four experiments resulting in an essential gain in
total beam time for each experiment. This also opens up the possibility of accommodating an extra

experimental zone.
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gas A

T1

gas B

T2

electron
beam

kT=N2mv2

ion
beam
2
kKkT=1/2MV

s the electron beam is continuously
renewed, the ion beam temperature

tends to the electron beam

temperature.
The velocity spread is reduced by a
factor (m/M)/2
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Interaction section
Collector
The whole system is immersed in a longitudinal field
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* Expected

momentum e
Imjection

€ ~50 1T mm mrac ‘ (MeV/c) A Y

(Ap/p) =+ 2 x 103 100 +

electron
cooling

* Needed emittances at extraction: | electron

cooling ejection

£ < ~ 31T mm mrad ol | I ¢

/ (Ap/p)<+1 x 103 "
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Electron beam energy (eV)
Electron current (mA)

. Electron beam density (m3)

Bgun (G)

Bdrift (G)

Expansion factor

Cathode radius (mm)
Electron beam radius (mm)
Twiss parameters (m)
Flange-to-flange length (mm)

Drift solenoid length (mm)

55
5 2

1.38 x 1012 1.41 x 10*2

10
8
25
B,=2.103, B,=2.186, D=1.498
2330

1000
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ELECTRON COOLER DESIGN

Expansion ———

solenoid
AD_MLEEA0001

Standard

solenoid
AD_MLDEA0002

Toroid section

assembly

AD_MLTEAO0001
Composed of
- Toroid coils
- Toroid frame

Carrier
frame

Jack

Drift solenoid

AD_MLDEBO001
Composed of:
Standard solenoid
Fine corrections coils

Collector

Squeeze coil:
AD_MLSEA0001

Alignment

targets:
LHCGIMSA0002

Orbit

corrector:
AD_MCVEA0001
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Time=0.5 ps Particle trajectories

<10°

A 4.46x10°

0

B(Z) GAUssS

2400

20 40 60 80 100 120 140
ELENA GUN, GUN MODEL FOR ELENA ELECTRON COOLER 355V 5 mA,G.Tranquille,May 2015

Gun and collector design optimization
performed with EGUN and COMSOL
Multiphysics
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Measured electron current and perveance




Photocathodes and have short lifetimes

Field emission only requires an electric field (& a little heat for
/; Schottky)
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« Simple to c
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* Long lifetime
/  High brightness source
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First electron beam produced
with an EGA
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