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Location Status Proton energy 
(MeV)

Shielding

FARADAY 
CUPS

LEBT Installed 0.075 

MEBT Tested with beam 3.6 

DTL2
Design 
phase

21 – 39 X

DTL4 39 – 74 X

INSERTABLE
BEAM 
STOPS

LEDP
Design 
phase

74 - 90 X

MBL 90 – 360 X

Outline

NC

SC



LEBT Faraday Cup 
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-  Installed and verified w/o beam [GIN-895]
-  TBD: Verification with beam in LCR

LEBT BCM 

LEBT Faraday Cup

19-Sep-2018 3:36 p.m.
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LEBT Faraday Cup 
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- .opi converted to Display Builder [CSSOPI-51]
→ CSS-OPI in jira - Contact: ICS/Claudio Rosati
 
- Version 2.0: unified IOC for FC and BCM (Jan-19?) 
→ Need for coordination between BPOD & ICS 

https://jira.esss.lu.se/projects/CSSOPI/issues/CSSOPI-51?filter=allopenissues
https://jira.esss.lu.se/projects/CSSOPI/issues/CSSOPI-79?filter=allopenissues


FC system overview

- LEBT FC’s electronics for all the FC systems
- At the back of RTM: surge arrester + protection diodes
  to avoid *burning digitizer*  
- Rely on BCM firmware for differential measurements  
- Low latency link DTL FC ← →  BCM upstream (*beam loss*) 



LEBT FC: proposed brake

Images: (L) FESTO (R) V. Fred 

Feedback from MPS: a ‘brake’ requiring: 
- a longer actuator 
- a valve change 
- an additional line to the control cable 

Understand if OK/needed for other FCs, too  

 ACTUATOR by 



DTL2 and DTL4 Faraday Cups
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- Graphite core (C) + copper jacket 
- Entrance foil (E): graphite and TZM, respectively

- Activation and thermo-mechanical calculations 
- Case (65 mA, 50 μs at 1 Hz) to be compared with 
  Graphite Evaporation @ 2400º C
  Tensile strength: graphite ~76 Mpa, Mo: 325 Mpa 
- It can’t withstand 4% duty cycle (2.857 ms @ 14 Hz) 

 DTL2                                 DTL4 

Image & plots: T. GRANDSAERT

Bellows

Pneumatic 
actuator 
( >100mm 
stroke) 

ComVAT 
WS flange

BEAMV-shaped
Cooling 

channels

 Time (s)                          Time (s)

(E) 47 MPa                          (E) 376 MPa
(C) 71 Mpa                          (C) 42 Mpa   

1687 °C 1746 °C



DTL FCs: intertank

Images: T. GRANDSAERT, M. NENNI

- DTL by in-kind collaborators in Legnaro 
- Inner aperture: 
Originally  (110 mm x 36 mm) 
Proposed  (110 mm x 45 mm) in June
Approved (113 mm x 45 mm) on Nov-20 
   



DTL FCs: shielding

- NC Commissioning vs. SC installation 
- Non movable shielding 
- ½ shielding, FC+VC, ½ shielding 
- SSL core + concrete bricks (1brick ~ 600 kg)  

- DTL, walls and ceiling close-by 
- FC installation, minimizing gaps 
- Vacuum chamber & alignment   

SKANSKA CONCRETE

BORATED

CONCRETE

DTL

Images: (L) W. Hees, (R) ESS-0136227
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STAINLESS STEEL 



- To avoid beam losses in the cold cavities during tuning and commissioning  
- Energy deposition, fluxes and energy spectra, dose, dose eq., activation, dpa 
- Cooling vs. Water activation 

LEDP IBS
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90 MeV 
50 µs 
1 Hz 

14 cm



- To avoid beam losses in the cold cavities during tuning and commissioning  
- Energy deposition, fluxes and energy spectra, dose, dose eq., activation, dpa 
- Cooling vs. Water activation 

MBL IBS



- Simplify geo & materials 
for LWU & cryomodules
in MCNPX simulations 
- Shielding (lead or steel)
- Impact on Ni-cavities

  Q1 Q2

Q-BPM,CM,LBM,IBS,BPM-Q

Q1 Q2

IBS: simplify & shield 

SPK 

~ 3 m 

 

~ 6.6 m  

MBL



Conclusion & Outlook

System Location Next steps 

FARADAY 
CUPS

LEBT Verification with beam (FC & BCM)  [NCLIN-324]

MEBT Coming soon

DTL2 CDR on 12-Dec-2018

DTL4 CDR on 12-Dec-2018

INSERTABLE
BEAM 
STOPS

Spk Continue ANSYS calculations 
 … And MCNPX for activation and shielding  

MBT Continue to define with MCNPX geo and materials 

https://jira.esss.lu.se/browse/NCLIN-324
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Thank you!

Questions? 
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