Overview of the Heavy lon Storage Ring TSR

Manfred Grieser
Max Planck Instltut far Kernphy5|k Heldelberg

=i

L m—

TSR@ISOLDE Workshop, CERN, 29-30 October 2012



The accelerator facilities at MPIK
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Multiturn injection at TSR@]Isolde
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Multiturn injection at TSR@Isolde
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Beam profile after multi turn injection
beam: °C°* E=73.3 MeV
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after multiturn «|
injection

At=100 ms

hot ion

beam

Transverse electron cooling
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ECOOL Stacking
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Cooling time T, of a multiturn injected ion beam
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Intensities for a few ions achieved with ECOOL stacking
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RF acceleration and deceleration

quadrupole coil  resonator

RF resonator

~ frequency range: 0.5-7 MHz

| only with magnetization:

| factor ~7 1,,,=0-150 A
rf voltage: max 5 kV

rf power: max 10 kW

ferrite: Philips FXC 8C12

ferrite size: 498x270x25 mm?

number of ferrites: 20

cooling: 21 water cooled Cu disks
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Acceleration tests with 2C®%* ions
energy E= 73.3 MeV— 362 MeV <= B:p=0.71Tm — 1.57Tm
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Mass selective acceleration at the heavy ion storage ring TSR

<+— molecules
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E=2—3 MeV

lon source produces several
heavy molecular ion species with
relative mass differences of
AM/m=3.7-10* (DCND+,N2D+) .

with mass selective acceleration
separation of the right molecular ion
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Mass selective RF acceleration at the heavy ion storage ring TSR
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Internal target experiments at the TSR
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Lifetimes due to interaction with a internal targets

Calculated ion lifetime for target thickness:
5-10%2 atoms/cm?

Ton Energy [MeV] | target [ 7sc [8] [ 7cap [8]]
e oha 78 i Ha 1847 | 4340
1206+ . 3 He | 461 | 236
Rt 73 Ny 38 1.2
leEtT it Ar 6 | 0.055
35017+ 293 H, | 3200 302
350117+ 293 He 7o | 16
SBEEGr 293 Ny 64 | 0.086
RO 203 Ar 10 |0.0095

—> possible targets: H,, He

Filtex experiment
storage cell
target thickness
hydrogen
5.6-1013 H/cm?

23 MeV protons
7= 60 minutes
27 MeV He?*
t=38 minutes

lifetime determined by
single scattering

calculated lifetime
for p and He?*
about factor two higher



Slow extraction

slow extraction process

e ion beam is cooled with electron cooling

ehorizontal working point is shifted close to the third order resonance: Q,— 2.66...
orf noise is given to a horizontal kicker to blow up the horizontal phase space
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Slow Extraction Classical Method

timing scheme: EcooL 9N
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Status of the TSR ring

o TSR is routinely used at MPI up to the end of 2012

eend of 2012: shut down of the whole accelerator facility at MPIK,
Including TSR

o TSR will kept at MPI until TSR can be reassembled at ISOLDE
(scheduled 2015)

e petween 2013-2015 some modification at the TSR can be done
to fulfill the requirements from CERN

e Iin 2015: disassembly and reassembly by specialists from MPIK
and CERN,ISOLDE

e commissioning of the TSR at ISOLDE can be done in a joined
effort with experts from MPIK and CERN,ISOLDE



TSR @ HIE-ISOLDE
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A photograph of the ion storage ring TSR at the Max-Planck Institute
for Nuclear Physics in Heidelberg. It is proposed
the HIE-ISOLDE facility in CERN, thus enabling a vé
experiments in nuclear-, astro- and atomic physic




