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e
Two electron beam ion traps (E

- Commissioning of Experiments “J
Max. electron energy 15 keV Max. electron energy 260 keV
Electron current density 100 A/cm? Electron current density 4 kA/cm?
lon capacity — 5*107 charges lon capacity — 10° charges
Charge state up to Arl8* or Xe*4* Charge state up to U%*

EBIT of Dresden Type
G. Vorobjev et al.

284 Stockholm Super — EBIT

Operational, charge breeding demonstrated R. Schuch et al.
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HITRAP @ GSI

@
UNILAC — —— 2 —
% FRS
ESR
c : ¢ Cooler Linear
AU ) Penning Trap ' Decelerator
Beam that will be available to users: Test lon Source - EBIT:
type Alg <3 (U%*..) Up to bare K
ijons/pulse 10° (@ FLAIR 106 p-bar) Any element (charge
energy keV/q ... meV/(q breeding)
energy spread = 0.3 meV 10° per pulse and second
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ESR — From 400 to 4 MeV/u u';

ESR — Experimental Storage Ring at GSI with stochastic and electron cooling

ESR cycle during t 5 - signal:
recent experiment |

time (S)

5..20 injection, stoch. cooling
3..10 deceleration 400 — 30 MeV/u.
2..6 e cooling, rebunching |
2.5 deceleration 30 — 4 MeV/u
2.5 e cooling, ejection

3 reset magnets
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HITRAP — Linear Decelerator

Beam that will be available to users:

type Alg < 3 (U%* )
ions/pulse 10°

at FLAIR ~ 10° antiprotons
energy keV/q ... meV/q
energy spread =0.3 meV
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Challenges

4 MeV/u

Never done before!

1 ion pulse with only 10° ions every 30 to 60

seconds

“Normal” Linac diagnostics not well suited

Unexpected behavior of decelerating accelerator

6 keV/u



Capacitive Ring Pick-Up o
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Capacitive Ring Pick-Up

Time-of-Flight Energy Measurement

Beam from ESR,
First Buncher ON
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0.1 mm slit

Mirror to CCD
camera
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Decelerated lons after the IH
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IH Energy Measurement
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IH Energy Measurement
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IH Energy Measurement
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Input Energy Acceptance of |

Deceleration Efficiency (%)
(rough, preliminary data of 2011)
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Deceleration in the IH structur?%

Position of low energy peak vs. IH Power
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Rebuncher between IH and RF@Q
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the non decelerated beam signal gets 20 times weaker
because our detector is wearing sunglasses
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The RFQ decelerates (off-line!ﬁjq ,
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 RFQ Deceleration (off-line)

Energy spectrum at different RF power levels (37 to 40 kW)
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Intensity 6keV/upeak a.u.

decceleration




NEXT steps for Decelerator @ n*h

* Proof of principle with present RFQ

- Beam time end of May — No 6 keV/nucleon beam ...
* Redesign of RFQ electrodes to match IH results

- lon optical design ongoing (S. Yaramyshev)

- Redesign mechanical structure for better alignment
« Discussion of new decelerating structure (IH-I1I)

- Achieve wider energy acceptance

4 MeV/u 6 keV/L




HITRAP — LEBT & Cooler Trap| | @ «*P’*

Electrodes installed,
cabled

« Magnetic field tested

« Electron injection tested
« Testion source mounted
* Electronics installed

B . Extensive calculations
¥ (PIC, GPU) done
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Summary

DDB section

matching section
and cooler trap
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