
Extra Low ENergy Antiproton ring (ELENA)
TE-EPC-CCS contribution to the project

23rd November 2016

Section Meeting
Michal Dudek



M. Dudek

Introduction: current and future status

~ 3 x 107 

5.3 MeV antiprotons
a shot every ~ 100 sec
to 1 experiment

~4 keV antiprotons/~ 100 sec

~ .45 x 107 

100 keV antiprotons
a shot every ~100 sec
shared by ~4 experiments

Present situation with AD alone:
• experiments slow antiprotons down by „degrader”
• very inefficient method, most (>99%) antiprotons lost

Future situation with AD and ELENA decelerating to 100 keV:
• thinner „degrader” and increased trapping efficiency (some 

experiments use other means to decelerate the beam)
• intensity shared by four experiments allows longer periods 

with beam
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ELENA ring layout

 Deceleration of antiprotons from 5.3 MeV to 100 keV to improve efficiency of experiments

 Circumference of 30.4 m (1/6 the size of the AD)

 Fits in available space in AD hall and allows installing all equipment without particular efforts 

High sensitivity magnetic
pick-up for Schottky diagnostic 
(intensity) and LLRF

Extraction towards existing experiments
(with fast electrostatic deflector)

Wideband RF cavity

Scraper to measure
emittances
(destructive) 

Electron Cooler and
compensation solenoids

Extraction towards new exp. zone

Injection with 
magnetic septum (≈300 mrad)
and kicker (84 mrad)

Quadrupoles

Line from H- and proton 
source for commissioning
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ELENA budget

Total cost of the project equals to 26MCHF, from which CERN’s contribution is 22.94MCHF. 
In order to facilitate the management of the project, one work package (WP) was created 
for each deliverables that has to be provided by groups around CERN. The ELENA WP 2.4 
belongs to TE-EPC and it is splitted into 8 smaller sub-work packages.

Total amount of money assigned to TE-EPC for ELENA project is 1 753 000CHF.

More detailed information concerning the budget can be found under the following 
address https://issues.cern.ch/browse/EPCCCS-2032

Activity Expenses total [CHF] 

ELENA WP 2.4.1 – CANCUN Power Converters 300 000 

ELENA WP 2.4.2 – Commercial Low Power Converters 195 000 

ELENA WP 2.4.3 – APOLO Power Converters 253 000 

ELENA WP 2.4.4 – HV Power Converters 352 000 

ELENA WP 2.4.5 – Controls for HV Power Converters 98 000 

ELENA WP 2.4.6 – Power Converter Control Electronics 305 000 

ELENA WP 2.4.7 – High Precision Measurements (DCCTs) 55 000 

ELENA WP 2.4.8 – Low Power Converters for Cooler 197 000

https://issues.cern.ch/browse/EPCCCS-2032


Documentation -- edms.cern.ch
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Progress -- apt.cern.ch
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Budget -- cet.cern.ch
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ELENA ring installation
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ELENA ring installation
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Timelapse

https://cds.cern.ch/record/2220715

https://cds.cern.ch/record/2220715
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Power converters installation
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Power converters for the ELENA ring

Power converters on time

Powering tests successful

Magnetic tests successful

Electron cooler in progress
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Commissioning of electrical circuits
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One of the first beam turns in ELENA

M. Dudek


