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The project

Study of the CERN to Fréjus 
Super Beam based on SPL

4 MW

130 Km baseline

5 GeV proton beam

Focus on a solution for the 
target+collector



Activities
13 presentations in the WP2 parallel sessions 

Beam simulation, setup optimization, physics 
sensitivities (Saclay, Strasbourg)

Beam/target interface (RAL)

Target design (RAL, Strasbourg)

Horn design (Strasbourg, Cracow)

Target horn integration (Strasbourg, Cracow)

Target station (RAL)

Milestones and deliverables met successfully

Monthly phone meetings + one face to face 
meeting since last plenary



Important steps forward

Solid static target, low Z

Use multiple (4) targets+collectors

Each pulsed at 12.5 Hz

Use single horn (no reflector)

Optimization of horn shape

A lot of progress towards a working solution, at 
constant (or improved) physics performance



Target and horn setup





1 bar pressure
( + heat transfer coefficient

10 W/m2.K for air, 
100-1000 W/m2.K for forced convection helium) fixed

L.O.S.

beam

Circumferential water cooling 
heat transfer coefficient 1000-2000 W/m2.K )

Typical ANSYS model showing cooling options

 Matt Rooney, March 2010

ANSYS Multiphysics v11 used with coupled field elements (axisymmetric model)

M. Rooney
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C. Bobeth



C. Bobeth



B. Lepers
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1647 °C                      1319 °C
  maximal  temperatures  

hc = 20000 W/m².K   t∞ 18°C
Ø8 

2x Ø6

P = 3,5 W/mm3  in  Ø10   et  1,5 W/mm3   between  Ø10  and  Ø20  

G. Gaudiot



Combined Target + Inner 
Conductor● Analysis Process

 

Thermal 
Transient 

ANSYS 
( D slice3 ) 

 

emag 
 Transient 

ANSYS 
( D slice3 ) 

 

Current pulse 
definition 

Magnetic field 

 

Outputs: 
 

Model: 
 

Inputs: 
 

Software: 
 

Current density 

Joule heating 

Lorentz force 

Resistive heat 
generation rates 
 

Temperature 
distribution 

 

Structural 
Static 

 

Static stress / 
strain 

 

Nodal forces 

Nodal 
temperatures 

 

 

ANSYS 
( D slice3 ) 

 

Energy density 
distribution 

Energy 
Deposition 

Proton beam 
parameters 

FLUKA 
( D)3  

 
Beam heat 

generation rates 
 

 

C.Densham
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EUROnu - la corne

Quelques détails

screw shaped neck

water inlets

glass insulator disc

water inlets

V. Zeter
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P. Cupial



Fatigue estimation for EUROnu horn – Fatigue estimation for EUROnu horn – 
results of analysesresults of analyses

CRITERION

S1
THERMAL 
STRESS

[MPa]

S2
THERMAL 
STRESS

[MPa]

S3
THERMAL 
STRESS

[MPa]

DYNAMIC
VM

STRESS
[MPa]

FATIGUE
STRESS

[MPa]

CRITICAL
VALUE
[MPa]

MORROW 0.1 - 5.5 15.6 20 20.7 100

CROSSLAND 0.1 - 5.5 15.6 20 11.8 60

M Kozien



A. Longhin



A. Longhin



A. Longhin
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Deliverables

Delivery date (months)Deliverable

48Final report

36Beam characteristics

36Target and Collection 
integration

30
Target and Collection 
design report

6Requirements for proton 
driver

Completed
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Milestones

42Report on Nu Beam Intensity

241st Est. of Nu Beam Intensity

Delivery date (months)Milestone

40Design of target station

36Final Target and Collection 
integration drawings

241st Target and Collection 
integration drawings

24Prel. Design of Target and 
Collection

12Proton driver report Completed



Next steps

Rapid progress towards the preliminary design

Ongoing studies on all the key component of our 
project

Including the tools for physics performances and 
optimization

Important task for the next month: finalize studies 
towards the baseline technology for the target 
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