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Absolute Event Rate Calculation

[3 http://personalpages.to.infn.it/ ~kotzinia/lectures/pdf/16-

neutrino.pdf
For neutral current, the total cross section is:
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Absolute Event Rate Calculation
For 20E20 POT

’ Event Rate ‘ Theoretical ‘ MC ANA Truth(new) ‘ MC Genie ‘

Flux cv-weighted 3056 3104 -
Flux un-weighted 2667 2714 2769452

Genie doesn’t put weight information;
Flux files MINERVA Document 8253-vl, MC samples, MC selections
information in back up slides



ANA Truth and Genie Discrepancy

For Fiducial Events

Terminal Help
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Theoretical Ev Histogram for cvw and unw flux
Fiducial Event Rate vs Ev, for 20e20 POT

Event Rate vs Ev (cv-weighted flux) ‘ Event Rate vs Ev (unweighted flux)
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Absolute Event Rate(cv-weighted flux): Absolute Event Rate(unweighted flux):
Integral of hist filled with right edge value is || Integral of hist filled with right edge value is
3056 2667

Integral of hist filled with central value is 3030 / \ Integral of hist filled with central value is 2643




MC ANA Truth Ev Histogram and Genie Ev Histogram

Fiducial, 200e20 POT
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Genie Ev histo shape is consistent with Theoretical calculation.
Truth_Ev in ANA tree represents other information. (It's
consistent with electron spectrum)



Events/0.1GeV
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Electron Spectrum Predictions
using cv-weighted(left) and unweighted(right) flux, POT normalization
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Theoretical Event Rate(Intergral of the hexp is not consistent with
table in slide3)



Back Ups



ME Flux Histograms
MINERVA Document 8253-v1

Flux cv-weighted vs un-weighted
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New root files in:
/minerva/data/users/dattam/NUE_EL mc_v10r5pl/grid/central _value/minerva/

ME; 200e20 POT; NUE_EL;



lectron Spectrum Predictions

[ arXiv:hep- ph/0603036v1 3Mar 2006

dN ) do (T, E)
/dE dT

Where
Ne = 1.98 x 10%°

is the Number of available electrons in fiducial mass

do 2G Me
dT E2

[2E2 + b? (E, — T)? — abm,T]
me = 0.000511GeV
s? = sin? 0, ~ 0.23149 £ 0.00015 for v, a = 1/2 — s%; b = —s?

G, = 1.16637(1) x 107°GeV/ 2, and
2m
20ume _ 1.5 x 10~ GeV~Lem?



dN(T) do (E,) do (T, E,)
ar Nex/dE” dE, a7

for the discrete case(per P.O.T):
2
&Y = Ne x T AE, (Gev) il i 707 €200 o 2T (Gev 1074 m?) x

e E + b (E, — T)? — abm. T|( )

For 20E20 POT, Ke and flux histograms, binsize=0.1GeV, bin from
0-1000(0-100 GeV),

AN

Npin(/0.1GeV) = 20 x 10%°(P.0.T) x 0.1(GeV) x NG



code:

double dct=0; double T=0;

n1[0]= hFlux_xlo - ( hFlux_binWidth/2.0 );
double ss=0.23149;

double A=0.5-ss;

double B=-ss;

double y=0;

double yStep;

for (int j=1;j<=nFluxbinS;j++) {

nlfjl= nl[j-1] + h_flux->GetBinWidth(j);

//get flux in each Ev bin

FluxbinS[j] = h_ flux->GetBinContent(j);

//the y bins # depends on the max Ev (which is n1[j])
yStep=1.0/(n1[j]/yStepSize);

y=0.5*yStep;

for (int i=1;i<(14(n1[j]/yStepSize));i++)

{

//dct: dsigma/dy
det=n1[jJ*(A*A+B*B*(1-y)*(1-y))-A*B*0.000511*y; T=y*n1[j];
h_elecE->Fill(T,1.98e30*1.5e-
45%(200e20*FluxBinSize*FluxbinS[j]*dct/n1[j])*(h2 _binWidth));
)}:Zy-i-yStep;

}



» MC ANA Event Rates are Integrals of Histograms histo _cvw
and histo_unw for v, which
chain-
>Project("histo_cvw", "truth  E" "wgt*(truth _fiducial evt==I1&&mc incoming==14)")

chain-
>Project("histo_unw","truth_ E","truth _fiducial _evt==1&&mc_incoming==14")

» MC Genie Event Rates are Integrals of Histograms yEv_ cvw
and yEv_unw for v, which
chain->Project("yEv__cvw","y*Ev" "wght* (neu==14 && fid cut)");

chain->Project("yEv_unw" "y*Ev" "neu==14 && fid cut");



