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Beam MC in K2K
- How beam MC is used in K2K -
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K2K latest results

Far/near extrapolation dominates systematic error
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Dump

K2K beam MC

Proton beam Beam emittance meas’ed in situ

Hadron production Sanford-Wang w/ Cho
Absorption GEANT(Gcalor)

Magnetic field calc. confirmed by meas.

Decay in flight Handmade code

Beam stop Just stop tracking
for µmon, dedicated sim.
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Measured proton beam profile
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Hadron production

Sanford-Wang formula w/ parameters fitted to Cho data
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Calculation and data
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alculated differential cross sections and measurements

CERN compilation fit using mainly Cho et al. data

Cho (12.4GeV/c) 0-12deg
Marmer (12.3GeV/c) 0,10deg
Ashbury (12.5GeV/c) 12deg
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DecayDecay
►►ππ++ µµ++++ννννννννµµµµµµµµ
►►µµ++ ee++++ννννννννee++ννννννννµµµµµµµµ
►►KK++ µµ++++ννννννννµµµµµµµµ
►►KK++ ππ00++µµ++++ννννννννµµµµµµµµ
►►KK++ ππ00+e+e++++ννee

►►KK00 ππ±±++µµ++++ννννννννµµµµµµµµ
►►KK00 ππ±±+e+e++++ννννννννee

And their charge conj.

Single parent particle decays 1000 times
muon polarization taken into account 
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MC neutrino spectrum

“Cho” is our
K2K official
reference MC
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Comparison w/ K2K data (1)
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Data vs K2K ref. MC (Cho)
data vs. MC
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Data vs Gcalor MC
data vs. MC (FLUKA/GCALOR)
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Data vs Fitted dist.
Pion Monitor Fitting (November)
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Neutrino spectrum (πmon vs Cho)
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Neutrino spectrum (pmon vs Gcalor)
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Far/near ratio (πmon vs Cho)
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Far/near (Cho vs Gcalor)
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Comparison w/ K2K data (2)

Preliminary
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Comparison w/ other data
BNL E910 pBe data at 12.3GeV
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FutureFuture

Measure Measure hadronhadron production by 12GeV production by 12GeV 
protons on K2K Al target (HARP)protons on K2K Al target (HARP)

End of summer in 2002End of summer in 2002
measure (measure (ppππ,,θθθθθθθθππ) dist.) dist.

Put the data into beam MCPut the data into beam MC
No need of any parameterizationNo need of any parameterization
Just put the distribution (in principle)Just put the distribution (in principle)

Replace far/near ratio (central value and Replace far/near ratio (central value and 
error) by the value based on the new MCerror) by the value based on the new MC
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Calculation and data
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alculated differential cross sections and measurements

CERN compilation fit using mainly Cho et al. data

Cho (12.4GeV/c) 0-12deg
Marmer (12.3GeV/c) 0,10deg
Ashbury (12.5GeV/c) 12deg

Few data points at
interested region

far/near ratio
in this region determined
by model

measurement
at low E region
important.
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SummarySummary

K2K relies on beam MC for far/near K2K relies on beam MC for far/near 
extrapolation only for <1GeV, essentiallyextrapolation only for <1GeV, essentially
K2K std. MC (SW w/ K2K std. MC (SW w/ ChoCho) reproduces ) reproduces 

pionpion dist. fairly welldist. fairly well
νν spectspect. and . and far/near ratiofar/near ratio very wellvery well

Gcalor(FlukaGcalor(Fluka) produces more flux and ) produces more flux and 
harder spectrumharder spectrum
Absolutely need Absolutely need pionpion production data production data 
(HARP) to reduce far/near (HARP) to reduce far/near systsyst. error.. error.


