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ERnothe NulMi Beam Flux - Parametrisation

— fuavex=o1s The NuMI Beam Flux is Fit in 2 Stages:
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Stage 1: Parametrise the Hadron Production in the Flux MC
—rawormed 0 Innovations (compared to previous work [4]):
4+ Flux rate equation has evolved form; quadratic term and variation of exponential term
allow the parametrisation to work well for the entire pr range 0 < pr< 1.4 GeV/c
d’N Dy

E
'I4TranS\(/)(';?se Mo?r;?antum G;eV/c 1'l2 4 K 0T2 0'l4Trang\(/);6rgn I\/In(r)'r.:?a,nhlm (jn,V/n 1'l2 4 p— [BpT -l'- Cp%"] 6—DpT xF — 120
dx deT

0.6 0.8 1 0.6 0.8 1
Transverse Momentum GeV/c Transverse Momentum GeV/c

= FLUKA MC x.=0.24

=== Fit to x_ Slice

=== Fit to x. Slice

Relative Hadron Prod.
8
o
o

/
[B'pr + C'palexp(—D'pk)
[Bpr + CpZexp(—Dpk)

Fit the Near Detector Horn Off Data:
First fit the hadron production for muon neutrinos from positive hadrons: z+*

(K* using the same weights as z+)
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4» The parametrisation of the secondary functions (B, C, D, E) uses an empirical
parametrisation of flux MC to describe the latter as well as possible (shown for z+)
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? anchor the fit. Combined with the new

15 parametrisation, it allows the horn off data to fit
out hadron production data/MC differences in
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2 Y both the horn off and the horn on samples
E 5 | os 4. When the parent exiting the target is a proton,
5 5 . e i ) use the hadron production weight
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corresponding to the direct neutrino parent

0 Horn Off Data
Applying the Hadron Production Results to Horn On MC:
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focusing effects
Flux Errors: 4p After the focusing fit we are able to
While only two effective focusing parameters are needed to fit the data/ achieve good data/MC agreement in
MC differences, we model a number of systematic errors to include in ample that can be used horn on beam
Or both the horn on and

the analysis (some examples are shown here) _ )
Those errors are calculated for the full true neutrino energy space up to any other focusing mis-
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We also derive a hadron production error band by simulating thousands re focusing effects that
of alternative flux universes utilising the hadron production parameter
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