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Production of multi-charged ions
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Production of multi-charged ions
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Production of multi-charged ions
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HITRAP schematic overview
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> Laser spectroscopy
> g-factor measurements of the bound electron

> Mass measurements of extreme accuracy
> Polarization of radio nuclides
> Decay spectroscopy of highly-charged radio nuclides

Collision experiments:
» Collisions at very low velocities electron cooling and
» Surface studies and hollow-atom spectroscopy deceleration to 4 MeV/u

- X-ray spectroscopy
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HITRAP linac overview
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» Frequency = 108.408 MHz

> Max. A/q =3

> Intensity ~ 107 charges per
macro bunch
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ESR deceleration — From 400 to 4 MeV/u
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» stochastic cooling at injection energy implemented
+ electron current for final cooling at 4 MeV/u increased
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Transport of the ions from the ESR to the DDB
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Diagnostic used in high energy section:

> Faraday cups
» Profile grid
> Scintillator screens (YAG)
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Transport of the ions from the ESR to the DDB

_ NWaa " S naEeses ™
Bending DIC(gnOSTIC
box
\
Dr‘lf'l' DDB
6. 67 m 1
S — = LE}_E——'BI
. . Diagnostic
Beam in Bending magnet magnetic " box
ESR quads 1

\/

Expected beam properties:

> Bunch length of 1 us

> Cooled beam with transverse
emittance of ~1 mm mrad at 4 MeV/u

> Energy spread ~0.01%
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Transverse beam focusing
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Transverse beam focusing
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HITRAP — Double Drift Buncher

0.4 ns

» Two coaxial resonators
e 108.408 MHz cavity (4 gaps) N O
& 216816 MHz cavity (2 gaps) RC &
> N ©




Bunched lons from the DDB
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Bunched lons from the DDB
WL U s M /== T

File Edit WVert HorzfAcq Trig Display Cursor Meas Mask Math App MyScope Utilties Help Button
Tak ~opped 18 Acos 15 5ap 07 15:40:38

950/0 emlttanCe ( ':'.‘.h'--F‘:us tion -\!
~6 mm mrad i

. S|

Vi ..!"l o .!Zi?l I . | U (Rl

L’ LI i} o i | ¥

" MWFWMMW

4

Nel®*, not cooled in ESR |

Y

1. 9505

Cup signal in front of IH-structure
bunch length 3 ps, 0.6 nA peak current

easure P mas(ct)
alue 853 mv
ptatus v
=1 C3 [CC50) Timebase 0.0 pSETrioge (EEEEE
200 prviid v 100 v 10.0 rovrdiy 5.00 ps/dre Hormal 400
-180.0 mv 2000 rw 30.00 vy 125 kS 2.5 355 |[Edge  Posit

O. Kester for the HITRAP collaboration, HIAT2009, June 8-12, Venice, ltaly

=1




The HITRAP — IH Structure
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| > 25 gaps

> Max. 10.5 MV eff. acc. voltage
» Shunt impedance 290 MQ/m

> 1inner tank lens (magn. triplet)

For beam measurements:
pepper pot emittance meter
diamond detectors
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IH Structure — Energy Spectrum (LORASR)
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IH Structure — Energy Spectrum (LORASR)
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—— > not sensitive on the rf-amplitude 2
20000 I S
‘ =
Q
700
15000
600 sensitive on entrance energy
500 (here the case of 3.99 Mev/u)
10000 0
Y £ 400
el |3
3 S 300
5000 200
100
0 ‘F‘lﬁ‘f 0 III I I|||I||IIIIII|I|I|I|I ITTTTTTTI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIlI.IlIIIIIIIlllIIIIIIIIIlIIIIIIIIIlIIIII I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|I TTTTTT
E E 400 1000 1600 2200 2800 3400 4000 4600
Energy [keV/u]

O. Kester for the HITRAP collaboration, HIAT2009, June 8-12, Venice, Italy




Beam dynamics for 4 MeV/u beam
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Beam dynamics for a decelerated beam (0.5 MeV/u)

B\ 7 WL T . Omaw /IR T
Beam
measurements
% horizontal ‘
A
=
"'---..._________h"--a..,{

bp vertical ‘

i

O. Kester for the HITRAP collaboration, HIAT2009, June 8-12, Venice, Italy e ll




Setup for beam measurement of beam properties
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From 4 MeV/u to 0.5 MeV/u
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- IH commissioning:
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- Energy signal on single
crystal diamond detector:

detector

Magnetic deflection set to 4 MeV/u
e R R T iy Ero i o e B B Zoom |21

4 MeV/u

|I I
1 ! | h‘ i‘
o sl M@Mw‘ Whiahromiatoniais VI

14

O. Kester for the HITRAP collaboration, HIAT2009, June 8-12, Venice, Italy

=1



HITRAP — Decelerated lons
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HITRAP — ReBuncher & RFQ

> 4-rod RFQ and 2 gap
spiral re-buncher

> Last deceleration stage

» rod voltage 77.5 kV

> length = 2m
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HITRAP — ReBuncher & RFQ

> 4-rod RFQ and 2 gap
spiral re-buncher
> Last deceleration stage
» rod voltage 77.5 kV
> length = 2m
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First Beam behind RFQ
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HITRAP — LEBT & Cooler Trap
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» catch the ions in flight

+ cool them with combined
electron and resistive
cooling to ~ 4 Kelvin

potential ()
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HITRAP — LEBT & Cooler Trap

- LEBT installed, trap

magnet installed and
tested

* trap electrodes ready,
assembly in progress
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HITRAP — LEBT & Cooler Trap

- LEBT installed, trap
magnet installed and
tested

* trap electrodes ready,
Dy in progress
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Summary
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The GSI pepper pot emittance meter

« matrix of 15x15 holes
e diameter 100um

e spacing 1.6mm
 drift length 150mm

« 10-bit cooled CCD

* 0¢ 0.3mrad
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