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Electron cooling introduction

e Goal: reduce emittance and momentum spread
e Electron cooling is the process of exchanging thermal energy

between an ion beam and a co-propagating electron beam moving at
the same average velocity

e Hot electrons are diverted and refreshed by new cold electrons
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Solenoid guides electrons to improve cooling efficiency
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Magnesium 7+ measurement

Goal of MD: measure cooling performance for different voltages.

10000 10000
1750 1750
=) o)
L
1500 8000 o 1500 8000 g_"
= fuy
1250 = _ 1250 E
'E‘ 6000 = v 6000
£ g = 1000 g
— 1000 — -
v T £ g
) = U
= = 750 4000
= 750 4000 B 3
[ [Fa]
N 500 =
200 2000 g 2000 %
% 250 o
250 a.
— L : 0
- 0 -10 -5 0 5 10 15
-10 -5 0 5 10 15 Momentum as electron AV [V]

Momentum as electron AV [V]

February 4th 2025 Peter Kruyt | LEIR cooling studies




Time [ms]

Magnesium 7+ cooling
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Unexplained Instability

Beam velocity exceeds electron velocity! Possible explanation: high dispersion
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Question: can we find the instability for lead?
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Measurement lead 54+
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Cooling performance comparison

Momentum as electron AV [V]
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Probing the instability

Try to probe instability on purpose
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Future MD’s

Future MD’s:

e Try to recreate unexplained magnesium instability
e Measure cooling performance for other ions (oxygen)

MD specifications:

e Ensure long pre-cooling time
e Preferably, low intensity single injection to avoid
any heating effects
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Backup

C

I?W



LEIR dispersion measurement

look for instability with dispersion knob
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IPM data

Question: what is starting emittance of simulation?
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Schottky data

Voltage=17

Histogram of RMS values
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