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Beam test on prototype target in 2018 in the North area

 Description of target

 Test area and conditions

 Infrastructure available as of today
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Slow extraction tests of components

- an example
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BDF target prototype

BDF-LJ-ES-0001 (v.0.1) Beam 

Dump Facility (BDF) Target 

Prototype Test in T6 during 2018

https://edms.cern.ch/document/1892339/0.1



4

What is required? Where?

Realistic size target manufactured and 

tested under equivalent conditions

 up to an average beam power of 50 kW, 

corresponding to 350 kJ per pulse.

 Water cooling

 Comply with safety rules and RP

 Time and space constraints

 HRMT? Not many options at CERN

 After beam irradiation, dismantle and 

prepare for PIE

Working area TCC2 on the North area between T4 and T6
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What is the BDF test target?
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What is the BDF test target?

Working area TCC2 on the North area between T4 and T6

BDF on plug-in support 

(LHC collimator type) with 

custom-made connection 

plate from Stäubli.

Motor pulled out of the 

shielding
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What is the BDF test target?

Working area TCC2 on the North area between T4 and T6

BDF on Plug-in support 

(LHC collimator type) with 

custom-made connection 

plate from Stäubli.

Motor pulled in outside the 

shielding
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Where is the BDF test target?

Working area TCC2 on the North area between T4 and T6

T

2

T

4

BDF in beam 

position

BDF in position for 

opening and separating 

blocks

Shielding wall 

built for this 

work
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Where is the BDF test target?

Working area TCC2 on the North area between T4 and T6

BTV

BTV camera 

BDF target 

prototype in 

shielding wall 

built for this test
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Beam conditions
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Beam conditions

Baseline characteristics Final BDF target Target prototype

Proton momentum [GeV/c] 400 400 

Beam intensity [p+/cycle] 4.0·1013 3.0 - 4.0·1012

Beam dilution 4 circular sweeps / s No

Cycle length [s] 7.2 7.2

Spill duration [s] (slow extraction) 1.0 1.0

Average beam power [kW] 350 35

Average beam power/spill [MW] 2.56 0.26

Beam size (H/V) [mm] 8/8 3/3



12

Beam conditions

Final BDF target 

BDF target prototype 
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Reasonable approximation of the level of 

stresses in the core and cladding 

materials



13

3 MD’s for beam on target
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https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.113001 and 
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.123001

https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.113001
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.22.123001
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Infrastructure available as of today

 YETS 2017-2018:
Preparation of the area
 Shielding blocks and working area

 Motorization

 BTV: Upstream and downstream

 Target support with plug-in 
interface
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Infrastructure available as of today

 Optical fibers and cables 
(for motorization, 
monitoring and beam 
instrumentation) towards 
rack at first floor
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Infrastructure available as of today

https://edms.cern.ch/document/2397738/1.0

 During LS2:

 Repositioned 
cooling skid

 Dedicated, closed 
loop cooling 
circuit

https://edms.cern.ch/document/2397738/1.0
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Short summary

Successful test of prototype target with:

 Slow extracted beam

 High power on target (50 kW)

 Full remote handling (already during design 
phase), many RP aspects considered

 Not a test facility! Normal physics program in 
competition. To be agreed case by case.
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for your attention


