GSI Helmholtzzentrum fur Schwerionenforschung GmbH

TK-Settings

Operator Workshop
GSl, 26.01.2016
Y. El Hayek




| I= 5= 1
Outline

Motivation
Multi-Turn Injection Basics
TK-Collimation:

TK-Settings

Envelope and Emittance Fit
Collimation Results

Septum Protection
Injection Efficiency & Dynamic Vaccum

Summary

GSI Helmholtzzentrum fur Schwerionenforschung GmbH Y. El Hayek 26.01.2016 2



Motivation

Problems with low charge state
operation
Beam loss provokes sparkover in septum
Erosion of septum electrodes

Strong pressure increase in septum tank
Break down of dynamic vaccum
High losses during cycle

Solution: collimation in transfer
channel (TK)

Shift losses from SIS18 to transfer
channel — Collimation

Reduce the beam emittance by cutting out
hot core — High brillance
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Multi-Turn Injection (MTI) Principle I=== 1L

Basics for the injection:

In the local region of a paticle, the particle density in phase
spase is constant

In an occupied phase space volume cannot be injected a second
time whitout losing particles

The injected beam should match as well to the
phase space characteristics of SSI18

The phase space adjustment is done by using the
Beam transport system before injection, it is essential for the
transmission optimization

High packing density — higher losses
Lower packing density — lower intensity
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MTI in SIS18
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MTI: Transversal Accumulation
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MTI: Example with fractional Tune Q,=0.25 === 1l
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TK Collimation

Overlap of two beams by four turns

To shift the particle losses from SIS18 to TK
Protection of injection Septum

Improvement of dynamic vacuum in SIS18

Reduce the injected emittance and increase the beam

brillance
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TK Collimation: TK-Settings

Prepare the beam for the collimation in TK:

Calculate the beam envelope and emittance (MIRKO)
Green lines are the Profile Grids
Switch MIRKO for the Emittance fit == ===
Try to find three combination of PGs that fit the envelope over all PG
The fitted envelope should be almost cover all profile grids
Calculate the beam emittance: MIRKO command akop

To check the phase advance between the collimators:
Switch MIRKO to calculate the phase advanc| — |

To check the phase advance between the collimators:
Load the makro schlitze.mak MIRKO command @schlitze

Set the phase advance between two collimators to 90°

Set the phase advance between the second collimator and the injection
septum to 360°

Increase the beam width at the collimators
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TK Collimation:Envelope and Emittance Fit

Emittance fit through three PG ===
Command to show the emittance value is ako

i Mirko 7.07.07 - 25042015
File Import Export Graphics Help

1] dialog window

297 SIEMUSIE  116149.7739 76268250 695.17114

293 116149.7739 78268250 635,17114
299 116533.0841 783 47631 696.71686
300 117148.0843 804.04315 639,29883
301 117215.5844 80646844 693,58984

117215.5844 80646844 639,53984
1187756843 887 41431 708, 71987

302
303 SIZMELLE
304 118775.5843 887 41431 70671997

306 118843.0844 869.71387 707.04617
enter comand: akop
Enittances inxand v ...... 1003496 1481081 mm*mrad
Telocity (% of ¢), gamma.... 15.66764 1.01250 Momentum... 1.2562Z GeW/c

11.684781 HeV/u
2772.50134 eV

4.19028 Tm
196.61933 MV

Atomic mass and charge ..., £38.06078 28.00 spec.enersy
Ton Mass .. .ovviviiniiiins 235.03542 Total kin.enersy
fringe field int. k1 and k2,  0.35000 4.00000 masn. risid..
Matrix element R(5.6) includes flight time. el.rigid.
Multipoles wp to 3. order are considered
Reference particle transformation through dipoles is linear
Length of axis for plotting: (z.x'.v.¥'.dz de/p, 2)

40.00 0.0200000 - 40.00 0.0200000 - 100.00 0.0100000 - ( 100.0)
enter comand:
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TK-Collimation: Phase Advance

Switch MIRKO to calculate the phase advance[ ]
Phase advance between Collimators and septum: MIRKO command @SCHLITZE

Phase advance between PGs: MIRKO command @PROFILGITTER

& Mirko 7.07.07 - 25.04.2015 r = - N = ]
File Import Export Graphics Help
7 dialog window [F=e]c@] 22 | [5] Info-Box o |[@] =
no label zlm]  wyz/des  myy/deg e 303: SL2MELIX
244 TESDESHS ~ O7181.8525 643 08255 55024385 winket: "'P31560 arad
no label zlm)  myz/des  myy/des s T
301 S1ZMEIID  117216.8704 865.17187 762.64601 absAgw; q'?agggsm;ad
enter comand: ax,900 BRGNS i
enter cormand: @5chlitze Abstand 00000 rm
Makro file: "Schlitze.mak"
no label zlm] myz/des myy/des
103 TEBDE4HS 40861 .3072 368.93420 352.20779
no  label z[rm wyz/deg  myv/deg
145 TEGDSZH B0845.5894 41676824 370.22379
no label zlm]  myz/des  myy/des 'TK6D82I—I DSQ H ~ 900
1556 TE7DS1H 62740.2707 463.94617 411.15714 . Piese = A
o label zlm] mvz/dee  myv/dee el | ST
165 TE7DS3H 74117.3333 B06.61490 519.77441
no label zlm] myz/des myy/des
244 TESDESHS ~ O7181.8525 64308285 560.24385 . TK7 D H 1 2 M E 1 I ~ o
no label zlm]  mwzides  myy/deg . y ~
301 S1ZMEIID  117215.8704 865, 17187 752.64651
enter comnand: | -
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TK Collimation: TK Envelope
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Collimation Results: Septum Protection

Without collimation in TK With collimation in TK

Septum voltage

Septum sparkover
Beam current I l

'-— b.
-

RF amplitude
Without collimation: With collimation:
Sparkover and vacuum breakdown Stable septum voltage (no sparkover)
High losses during ramp Stable beam current

GSI Helmholtzzentrum fur Schwerionenforschung GmbH Y. El Hayek 26.01.2016 13



_ _ o o I=T= 1L
Collimation Results: Injection Efficiency
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Collimation Results: Dynamic Vaccum

—Without collimation in TK]
—With collimation in TK
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Collimation Results: SIS18 Intensity
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Summary

Prepare an optic in TK for the collimation:
Read all profile grids with MIRKO
Emittance fit through three profile grids
Set the right phase advance between collimators and septum

Collimation in TK:
Stable operation through protection of septum
Increased intensity and transmission
Better dynamic vacuum due to fewer losses in ring
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