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News since KrakówNews since Kraków

1) EUROnu-note on the forward-closed horn optimisation submitted1) EUROnu-note on the forward-closed horn optimisation submitted

2) Power deposition maps with FLUKA for this horn (note in preparation)2) Power deposition maps with FLUKA for this horn (note in preparation)

=> results for this item follow=> results for this item follow

http://heplnv135.pp.rl.ac.uk/joomla/index.php?option=com_docman&task=doc_download&gid=65&Itemid=5
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Power deposition maps: Power deposition maps: 
ingredientsingredients

●  Optimized forward-closed horn with integrated targetOptimized forward-closed horn with integrated target
● L target = 78 cm, r =1.5 cmL target = 78 cm, r =1.5 cm

●  Carbon target+aluminum conductors Carbon target+aluminum conductors 
● simplified, easy to update results for more realistic setups - simplified, easy to update results for more realistic setups - 

Be, AlBeMetBe, AlBeMet

●  Beam: 1.3 MW at 4.5 GeV proton energy. Gaussian with Beam: 1.3 MW at 4.5 GeV proton energy. Gaussian with  = 4  = 4 
mm.mm.

●  FLUKA 2008.3d + FLAIR 0.9.0FLUKA 2008.3d + FLAIR 0.9.0
● At this stage some approximations in the translation of the At this stage some approximations in the translation of the 

GEANT4 geometry into FLUKA: implementation of rounded GEANT4 geometry into FLUKA: implementation of rounded 
parts is not trivial. Which is the needed level of precision ?parts is not trivial. Which is the needed level of precision ?
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GeometryGeometry
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Dashed lines indicate the G4 geometryDashed lines indicate the G4 geometry
NB. log NB. log 
scalescale
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Considered regionsConsidered regions
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Integrated power deposition by regionIntegrated power deposition by region

11 22

33 44

55 66

77 88



A. Longhin A. Longhin                                             EUROnu WP2 meeting                                       Phone Meeting      1 Dec 2010                                            EUROnu WP2 meeting                                       Phone Meeting      1 Dec 2010

88

TargetTarget
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Upstream coneUpstream cone
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Inner cylinderInner cylinder
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Downstream coneDownstream cone
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Downstream endcapDownstream endcap

Integrated power most probably over-estimated using the approximated geometryIntegrated power most probably over-estimated using the approximated geometry
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Downstream endplateDownstream endplate
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Outer cylinderOuter cylinder
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Upstream endplateUpstream endplate
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Further steps (in my mind)Further steps (in my mind)

1) Energy deposition:1) Energy deposition:

- Improve the FLUKA geometry (if needed).- Improve the FLUKA geometry (if needed).

- Eventually study other materials (Be-AlBeMet, easy)- Eventually study other materials (Be-AlBeMet, easy)

- Use these data in thermo-mechanical analysis.- Use these data in thermo-mechanical analysis.

2) Fluxes-sensitivities:2) Fluxes-sensitivities:

- Prepare a set of results for the non-integrated target solution with higher - Prepare a set of results for the non-integrated target solution with higher 
current (similar to those in the latest note). How much will lose ?current (similar to those in the latest note). How much will lose ?
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Back-upBack-up
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Focusing power (I)Focusing power (I)

I=0I=0 I=300 kAI=300 kA



enhancement: x 6.5enhancement: x 6.5

anti-anti-

suppression: x 5.4suppression: x 5.4
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Focusing power (II)Focusing power (II)

z-coordinate of z-coordinate of 
±±/K/K±± decays in  decays in 
flight in positive flight in positive 
focusing modefocusing mode

Visible differences:Visible differences:

* +/- (focusing)* +/- (focusing)
* lifetime of * lifetime of  and K and K
* relative * relative /K yield/K yield
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FluxesFluxes
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4-horn setup: effect on flux4-horn setup: effect on flux

Horn radius : 56 cmHorn radius : 56 cm
Tunnel radius: 200 cmTunnel radius: 200 cm

●  horns touching the horns touching the 
tunnel (most pessimistic tunnel (most pessimistic 
assumption): 10 % lossassumption): 10 % loss

●  4 horns in contact 4 horns in contact 
(minimum possible (minimum possible 
displacement): 1-2 % lossdisplacement): 1-2 % loss

Plot updated for the new configurationPlot updated for the new configuration
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Comparison with the previous fluxesComparison with the previous fluxes
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Event rates in MEMPHYSEvent rates in MEMPHYS
  sinsin2 2 22

1313
 = 0.01,  = 0.01, 

CPCP
 = 0 = 0

The bulk of the background comes from the intrinsic beam electron componentThe bulk of the background comes from the intrinsic beam electron component
NC NC 0 0  relevant for the anti- relevant for the anti- run (28%). run (28%).
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Uncertainties related to Uncertainties related to 
hadro-productionhadro-production
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Pion phase spacePion phase space

At target exitAt target exit

P VS P VS  in bins of E in bins of E


weighted average, wweighted average, w
ii
 = E = E

ii

Weights according to the Weights according to the 
contribution to the neutrino fluxcontribution to the neutrino flux
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Pion phase spacePion phase space HARP “Small angle” dataHARP “Small angle” data
available for a “thin target” available for a “thin target” 
(1.95 cm, 3 cm diameter)(1.95 cm, 3 cm diameter)
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pi+pi+

pi-pi-
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Discovery of    Discovery of    
1313

≠ 0≠ 0

I assume 5% I assume 5% 
sys. Errorssys. Errors

low-energy low-energy 
neutrino neutrino 
interactions interactions 
are a difficult are a difficult 
terrain !terrain !

Red curves Red curves 
reproduce the reproduce the 
published published 
ones.ones.



A. Longhin A. Longhin                                             EUROnu WP2 meeting                                       Phone Meeting      1 Dec 2010                                            EUROnu WP2 meeting                                       Phone Meeting      1 Dec 2010

2929

Discovery of CPVDiscovery of CPV
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I assume 5% I assume 5% 
sys. Errorssys. Errors

low-energy low-energy 
neutrino neutrino 
interactions interactions 
are a difficult are a difficult 
terrain !terrain !

Red curves Red curves 
reproduce the reproduce the 
published published 
ones.ones.
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