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deceleration and pulsed drift tube: concept
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deceleration and pulsed drift tube: simulation
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SIMION simulations by Vladimir Manea
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Full simulations of antiproton deceleration and focusing

Deceleration

Focusing

One single simulation of the 3 m path of the ions from the entrance to the deceleration setup to
the injection into the positronium chamber.

Optimization of the deceleration and focusing voltages, as well as of the setup geometry, for a
maximum transport efficiency through the positronium chamber (preliminary value 15%).

SIMION simulations by Vladimir Manea
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Désignation :

module pulsed drift + deccoelsrator + triplet
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0.001-
1000ms
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60 keV ion beam

5-10ms

ISOLTRAP spectrometer at ISOLDE (2 Penning, 1 Paul, 1 VIR“tof trap)

tape
station
[]

p
Sfe—<]

SR

PN ToF detector

=—= MCP 5/ channeltron

100-
3000ms

Precision
Penning trap
B=5.9T

100-
500ms

RFQ cooler and buncher

1-30ms

|||||||||||||||||||||

.....................

HV platform

— ] mu P— > mmu

@eparator

60-kV, 1-kHz pulsed drift-tube switch

BN
beam
gate

PN
== MCP 3v

>
oo

»

MCP 2h

Preparation
Penning trap
B=4.7T
== MCP2v
G
8



Exotic nuclides and anti-matter
major difference: buffer gas!
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Hy-switch cireuit

Heinzinger PNChp +60kV, 10mA
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New HV-switch parts

Behlke HTS 651-10-GSM Buffer capacitor and
+ direct liquid cooling (DLC)* RF-sealed copper housing
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HV-switch present status and performance

power /W

Power dissipation and load capacitance extrapolated to 60kV @ 200Hz
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HV-switch present status and performance

Signal /mV

. eak shape with new setu
peak shape with old setup P P P
taken from Zn run
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HV-switch present status and per

Fun Trig'd

& so0Y 1,00k

under-critical damping:
increasing resistance necessary 75 Ohm - 175 Ohm



HV cage reassembly \
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HV cage reassembly
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Hy-switch Safety

Dividing the HV cages demands a separate safety
installation for the HV-switch cage:
If VETO is set, LOW status is active -> HVpd=0V
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GBAR layout issues
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Extraction from ELENA In a short straight
section
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GBAR —reaction chamber trajectories
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summary

Decelerator

ePulsed drift scheme: start from working instrument (60 kV)
eFirst simulations show phase space conserved
etransmission not disastrous (35%)

Layout issues

eQuestion: are H+, p-, e+ beams interesting for others?
eExtraction and transport part of ELENA (i.e. resp. CERN)?
ePositioning of equipment...

different extraction segment?

rotating ELENA?

increasing ELENA kicker-bender angle?

adding multipoles?
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Désignation : Implantation Gbar au CERM
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ELENA layout in AD Hall

AD Antiproton Decelerator osmum ;g,f”;

e A e A e e )
AR Ao VA A VA Vo o Vo s A Vs ¥ o VA Vs U A 7 s e ’/4 N

0 t _{ 2
E" I-qL’-l I .’:
K -
v | »
H \ H .
" } K
4 ;¥ i H b
“I ; ; ')---- -: :‘
=N Seaems |
1 7 ! :
o I pr— B —— -

» P & . -
é Scole . g bias ™ z
| B |
t% NEW EXP 4 .
: v
i A8 AREA(S) E l .
_ | firel floor ASACIRSA & :

| %

'lIHlII-HIHII '
P
.

SFA

£
A /,,/ :
X 2 777 E
i) . 7 [ VA 2 s P
e il LA 7
L el

NLLE =

25 January 2012 CERN Transfer line WS / Pavel Belochitskii



i
- - -
(/.'o‘ Pt S
/ A Y Y AR R T e
-

NEW EXP



N e 2 T
I _‘_‘
| .I;nh':"

1S

il il

i
HY

* il



HV-switch modification

old circuit: new circuit:

O

® 1

1 QO

— +
Design objectives:
1 — Repetition rate up to 1kHz @ 60kV

— Stable high-voltage potential

Drawbacks: -vol

— Repetition rate max. 3Hz — Safety, Reliability

— dropping HVcage potential Challenges:

— (Leakage current issue) — Power- dissipation: up to 600W
— RF-noise
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