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NominalXsec.py calculates the mean and median flux, as well as the flux-averaged
nominal cross section based on NEUT and Ankowski

SysError.py calculates the systematic uncertainties

StatError.py calculates the uncertainty on the final cross section introduced by the
statistical uncertainty in the data
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Mistake with Prob3++ replacing SterileAna

Prob3++ is simpler than SterileAna
| need some if statements for
— tree.isCC

— tree.appeared
followed old ncgamma/SterileAna/SterileAna/SterileOsc.cc

1f (tree.isLC ! and tree.istl!=1): print stree.1sLL
T:

ree.appeared !=8: print ,Lree.appeared

if tree.isCC == 1:
if tree.appeared : 1.GetProb(2,1)
elif tree.inu == or tree.inu == 12 or tree.inu - b.GetProb(huf lav ,nuf Lav)
- =1

it tree.appeared il =8
elif tree.inu == or tree.inhu == 12 or tree.inu




rors@sukapBal (5868 _%

{'ankowski': ['flux_prefit', 'niwg', ‘'xsec_prefit']}
['ncel’, 'ccge', '‘ccother', 'ncother', 'bkgd']
['numu', ‘numubar', ‘nue', 'total’']

categori

f lavors:

Counting...
ounts by category

Saving counts to syserr_nums.p
ematic Calculation
sec_nom = (D - nomB )/
ankowski, flux_prefit: 1
ankowsk1i, niwg: 1
anki i, xsec_prefit: 1.7
ankowski xsec_prefit
ankowski xsec_prefit : 1.77 .81 +/- 8.155 (8.7%)
ankowski flux_prefit

ankowski flux_prefit : 1.85 —= 1.94 +/- 8.31 {16.7%)
ankowski gamma

ankowski gamma
ankowski det

1.479 {(27.6%

ankowski det 4 il - 1.8 - 3.4%)

:1.77 = 1.93 38.8%)

Saving xsecs to syserr_xsec.p

Table 22: Summaries of NCQE cross-section of T2K RUN1-3 and T2K RUN1-4.
T2K RUN | N NJ7 N7 < ofoqr >

Stat. error Sys. error

‘ sig -
1-3 43 348 162 155x 10 %cm®  +25.48% :;i;ggi/;
1-4 | 102 776 346 1.75x107%em? +1542%  TIOCE

TN-244

vthon SysError.py --total --force-xsec --force-all

screen 1 of 3 4

D =59

nomB =19 or 20
nomsS =44
ankowski = 2.017

nomB and
noms

from Scraped/
root files

Run 4 only

102-43=59D

34.6-16.2=18.4 nomB
(77.6+34.6)-(34.8-16.2) =61.2

77.6-34.8 =42.8 nomS =2 new value is low?

sigma = ((59-18.4)/(61.2-18.4))*2.01
sigma = ((59-18.4)/42.8)*2.01
sigma =1.91



Category: ncel
Flavor: total screen 2 of 3
ankowski flux_prefit : 44.81 -= 44.53 +/- 4.81 (16.9%)
ankowski niwg : 44.01 > 45.16 +/- 13.01 (29.6%) nomsS =44
ankowski xsec_prefit : 44.81 -> 44.84 +/- 0.00 (0.0%)
Category: ccge
Flavor: total
ankowski flux_prefit : 1. > 1. ’ 19 (11.7%)
ankowski niwg 3 il il .08 {8.0%)
ankowski xsec_prefit : 1. . /- 8.18 (11.1%)
Category: ccother
Flavor: total
i flux_prefit : 8.7 = 0.7 .89 {11.4%)
1 niwg 5 [l = 8. /- 8.83 (3.6%)
i xsec_prefit : 1. > 1.18 +/- B.31 (26.3%) events?
Category: ncother
s need to undertand what these are exactly
ankowski flux_prefit : 14.11 -= 14. ’ .43 (18.2%)
ankowski niwg 3l = 13. /- 8.49 (3.5%)
ankowski xsec_prefit : 15. > 15. /- 3.15 (20.4%)
Category: bkgd
Flavor: total
ankowski flux_prefit : 17. = 16.38 + .68 (9.7%)
ankowski niwg 3l = 15.81 +/- 8.49 (2.8%)
ankowski xsec_prefit :
tion Measurement:
i all
1 det :
i flux_prefit :
1 gamma
ankowski xsec_prefit :




ankowski flux_prefit
Mominal xsec[ ankowski flux_prefit ]= 1.85462745628

68% CI: 1.68 - 2.24

98% CI: 1.52 - 2.52

95% CI: 1.48 - 2.68

160% CI: 1.24 - 3.24

Info in <TCanvas::Print=: pdf file total_ankowski_f lux_prefit.pdf has been created
ankowski xsec_prefit

Mominal xsec[ ankowski xsec_prefit ]= 1.77331739875

68% CI: 1.64 - 2.608

98% CI: 1.52 - 2.83

95% CI: 1.48 - 2.12

160% CI: -8.84 - 2.24

| Info in <TCanvas::Print=: pdf file total_ankowski_xsec_prefit.pdf has been created
| ankowsk i banff_prefit

| Skipping banff_prefit

ankowski gamma

Mominal xsec[ ankowski gamma ]= 1.77331739878

68% CI: 1.44 - 2.36

98% CI: 1.249 - 2.84

95% CI: 1.12 - 3.12

168% CI: 8.588 - 6.688

Info in <TCanvas::Print=: pdf file total_ankowski_gamma.pdf has been created
ankowski det

Mominal xsec[ ankowski det ]= 1.77331739873

68% CI: 1.72 - 1.88

98% CI: 1.68 - 1.92

95% CI: 1.68 - 1.96

168% CI: 1.64 - 2.68

Info in <TCanvas::Print=: pdf file total_ankowski_det.pdf has been created
ankowski all

Mominal xsec[ ankowski all ]= 1.77331739873

68% CI: 1.26 - 2.66 .
98% CI: B.94 - 3.34 zero because histo overflow,
95% CI: 8.78 - 3.77 .

1668% CI: -8.81 - 0.688 | thmk
Info in <TCanvas::Print=: pdf

file total_ankowski_all.pdf has been created




current work

Systematic Error

hxsec_ankowski_flux_prefit
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total ankowski xsec_prefit

current work 07Jan2016
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current work

Systematic Error

total ankowski gamma
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Systematic Error
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current work

total ankowski_all

zeroes because histogram overflow, | think

Systematic Error
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StatError.py

s

1-% rm staterr.p
1-% python StatError.py

~/ncgamma/Systemat icErrors@sukapdil [5
~/ncgamma/Systemat icErrors@sukapdil [5
Loading counts from syserr_hums.p

a5
86

FCN=778.129 FROM MIGRAD STATUS=CONYERGED 8 CALLS 69 TOTAL
EDM=1.9426e-12 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER STEP FIRST
ND.  NAME VALUE ERROR SIZE DERIVATIVE
Constant 2.38887e+04  1.26420e+81 1.48017e-81 1.1651%e-07
Mean 1.77751e+08  1.54544e-84  2.89548e-86 B3761e-02
Sigma 3.45622e-A1  1.8914% -84 1.1666060e-86 .32538e-03
error on Nsignal: 59 +/- 7.681 {13.8%)
error on Sigma: 1.778 +/- 8.346 {19.4%)
0 in <TCanvas::Print=: gif file stat_ankowski_xsec_prefit.gif has
Info in <TCanvas::Print=: pdf file stat_ankowski_xsec_prefit.pdf has




StatError.py

current work 07Jan2016
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Summary

| have been through all ncgamma MC and data analysis for Run 4 on the new computer, in
the meantime making improvements to:

 NEUT 5.1.4.2 > NEUT 5.3.2

» SterileAna = Prob3++

* Alex T2KReWeightvlp|5 = T2KReWeightv1r27p3 (with NCQE)

* FHC - FHC and RHC



Summary

You'll never see this schematic again...

- MC

N




Summary

... hopefully

| haven’t updated the flux yet

Huang-san my improvements

I la nominal flux, | Ib v3.2 tuning I3 a nominal flux, 13a vI.I tuning

| plan to update the flux, and run through Run 4 again (quickly!)



Next Steps

* analyze Run |4, and compare results to TN-244
* carefully analyze Run 5, which has both FHC and RHC
* analyze Run |-7, possibly Run 8 too

Extending to DM search
* sensitivity study, with Rose’s scattering events in skdetsim and FLUKA for production
* timing cut improvements, reduce +/- 100 ns of beam pulse

* background and systematics studies



