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WHERE ARE WE?
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WHAT WE DO?
The Antiproton 

Decelerator (AD) is a   

unique machine that 

produces low-energy 

antiprotons for 

studies of antimatter
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ELENA (Extra Low 
ENergy Antiproton) is 
coupled to AD to 
reduce energy of 
antiprotons that can 
be trapped into 
expriments. 

https://home.cern/science/physics/antimatter


PUMA MOTIVATION

• Provide a new observable 

for nuclear density tail

• Characterize and 

evidence halos and skins

• Quantify correlations in 

low density
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PUMA : antiProton Unstable Matter Annihilation



PUMA Trap

• Transport antiprotons from ELENA to ISOLDE

• Store 109 (First phase at 107) antiprotons at ELENA

• Vacuum requirement  
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10-11 mbar10-17 mbar

Beam



PUMA Trap
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Beam



TRANSPORT
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• Trap transfert AD Hall

• Truck AD to ISOLDE

• First time on 2023



BEAM LINE @ ELENA
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BEAM LINE @ ELENA

From  LNE 50 to LNE 50+51
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BEAM LINE @ ELENA
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BEAM LINE @ ELENA

3/5/2024 Alexandre SINTUREL 12

• 1 Fast deflector

• 2 Deflectors

• 4 ZQNA

• 2 SEM grids

• 2 NEG Coated vacuum chambers

• 2 NEG cartridges

• 2 Sector valves

• Controls logic with interlocks



BEAM LINE @ ELENA
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• Support Experiment
• Help with design/simulation

• Cleaning facility, Vacuum firing

• NEG Coating of PDT vacuum 
chambers

• Procurement of the valves, NEG 
cartridge, controls

• Acceptance test of subassembly 
before installation

• Controls Installation on site with 
Iker (ICM) 



BEAM LINE @ ELENA
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1.810-11 mbar



INTERVENTION @ ELENA
YETS 2022-23 : 

Exchange Einzel lens 

which was a HV 

limitation @ 85kV
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SCHEDULE @ ELENA
• Summer 2023 :  

• Optimisation of PDT HV-to-ground distances

• Measurement and optimisation of transmission with Pbars
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SCHEDULE @ ELENA

• Milestones in 2023

➢ Offline ion source connection

➢ Trap assembly with installation 
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BEAM LINE @ ISOLDE
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CERN responsibility of the low 

energy beam line 

▪ Vacuum and optics simulation

▪ Design completion

▪ Procurement of the beam line 

elements

▪ Measurement of He propagation 

at LA2

▪ Start beam line installation 2024

BEAM LINE @ ISOLDE
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Thank you to all the people involved 

inside or outside the group
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https://indico.cern.ch/event/869548/contributions/3666049/attachments/1971957/3280592/PUMA__SPSC_Jan21.pdf
https://indico.cern.ch/event/1242068/contributions/5223281/attachments/2584088/4467111/PUMA_SPSC_Feb2023.pdf
https://cds.cern.ch/record/2811200/files/document.pdf
https://indico.cern.ch/event/996921/contributions/4188666/attachments/2351105/4011145/PUMA%20seminar.pdf
https://indico.cern.ch/event/1167789/contributions/4904541/attachments/2455140/4207890/PUMA_ISOLDE_June2022.pdf

