Corina Nantais
Nu/DM meeting
13 June 2018

PROGRESS

* NEUT cards

* ncgamma meeting

* Ashida-san ncgamma, svn

* t2kposc and mawgt

ONGOING, trying to understand why less nc other events

* no weights SelectionPlots.py, don’t plot data (ontime and offtime)

e original MC neutrino energy, as well as neutrino mode

* try to confirm oscillation applied for cc in Jan2016 but not in current analysis

e compare SelectNCgamma.py and SelectNCgamma_data.py to SelectionPlots.py, and probably remove



NEUT work

» asked Koshio-san for more detail on 3 changes to card



1) NEUT-MDLQE 1

NEUT-MDLQE has come up often

Hayato-san email 02 September 2017

NEUT-MDLQE 402

-> to be consistent with ND280, which used spectral function mode and thus both
CCQEand NCEL are using spectral function model consistently. However, those are
reweighted to CCQE and we are not sure how correct the NCEL cross-section is

Hayato-san email 27 February 2016
MDLQE = 402 NCEL cross section by Callum

(MDLQE = 22 is NCEL cross section by Huang-san and Mori-san)

~/ncgamma/mc/neut/neut_5.3.3_v1r27p3/src/t2kflux_zbs/neut_numu.card

MDLQE : CC Quasi-elastic / NC elastic model
' xx1 : Smith-Moniz for CC
: Smith-Moniz for CC with BBBABS
: Scaling to CCQE { some as 5.8.x )
: Scaling to Spectrum func. with Dipole (prior to v5.1.2)
x2x : Scaling to Spectrum func. with BEBABS (default from v5.1.2)
: 1xx : Transverse enhancement (8: off, default)

C
C
C
C
C
C
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NEUT-MDLQE 482

(no results in 5.3.6 or 5.3.2 or 5.4.0 on svn)

Koshio-san asked Hayato-san again, 402 is better



https://kmcvs.icrr.u-tokyo.ac.jp/svn/rep/neut/tags/neut_5.4.0/src/neutsmpl/README.CARD
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4) CCQE/NCEL/2p2h related

NEUT-MDLQE
CC Quasi-elastic / NC elastic model selection
( Not all the combinations are supported )

Simple Fermi-Cas mdels

xxxl : Smith-Moniz with diiile

xxx3 : Smith-Moniz with BBBAO7

xxlx : NCEL cross-section scaling to Spectrum func. with Dipole
xx2x : NCEL cross-section scaling to Spectrum func. with BBBAOS
xx3x : NCEL cross-section scaling to Spectrum func. with BBBAO7

Transverse enhancement ( only for partial )
xlxx : CCQE with Transverse enhancement ( Bodek et al. )

Spectral functions ( CC & NC )

x6xx : TEM spectra unction
x7xx : Effective spectral function

RPA correcton on/off
1xxx : RPA correction ( Nieves et al. )

Nieves lplh model
2XxX : Nieves lplh ( X digits are ignored for now )

comments have been updated

Can we use 402 in 5.3.3 (g77),
just comments aren’t updated?



2) NEUT-MDLQEAF 0

* NEUT-MDLQEAF does not exist in current card, nor on svn for 5.3.2 or 5.3.6 or 5.4.0
* Is0is the same as not adding it?

« /diskO1/usr3/koshio/t2k/ncgamma/171229/neut/neut_5.3.3.977/src/t2kflux_zbs/neut_nue.card
» Koshio-san just added it to end of card for 5.3.3 (g77)

* It should be needed, after 5.3.3 (g77), it must be NEUT-MDLQEAF 0
 after, but not during 5.3.3 (g77)?

https://kmcvs.icrr.u-tokyo.ac.jp/svn/rep/neut/tags/neut_5.4.0/src/neutsmpl/README.CARD

NEUT-MDLQEAF ( One has to specify consistent with MDLQE )

CC Quasi-elastic / NC elastic Axial vector form factor .
( Not all the combinations with MDLQE are supported ) again, comments have been updated

1l : Dipole
: BBBAO7
: 2 component Axial form factor
: 3 component Axial form factor
: Z-expansion Axial form factor

s wN




3) NEUT-MODE -1

0 means default
e 2p2hison by defaultin5.3.3

e Koshio-san says we want to turn off 2p2h

e -1turns off 2p2h

 what about CRSNEUT?

 not CRSNEUT, but should change NEUT-CRS or NEUT-CRSB

Does that mean:
5.1.4.2 —no 2p2h

5.3.2-2p2h
(5.3.3 assume same as 5.3.2)
5.3.6 —2p2h

~/ncgamma/mc/neut/neut_5.3.3_v1r27p3/src/t2kflux_zbs/neut_numu.card

L MODE : Interaction mode
8 : normal { default )
-1 & input cross section by CRSNEUT
n : sellect one mode ( n > 8 ) See nemodsel .F

n= 1 I charged current 0.E.

n=11,12,13
: charged current Single pi production
: coherent Single pi production

ed current Multi pi production

OO0 0O0O00O 0

)

utral current Single pi production
36 : coherent Single pi production
41 : neutral current Multi pi production
51,52 ! neutral current elastic
22,42,42 : single eta production
23,44,45 ! single K production

OO0

) £«

cC Q.E.
cC 1pi
CC DIS 1320
NC 1pi
NC DIS 1320
3: NC els 11-14:NC els
S: coherent 15,162
CC ata 17:
8: NC eta
CC K
1: NC K
dummy
CcC DIS
NC DIS

|
|
A
I
|

—
-

OO0 0O0O0O0O0O0O0O0O0O0O0OO0O00 0O
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EUT-MODE



/disk01/usr3/koshio/t2k/ncgamma/171229/neut/neut_5.3.3.9g77/src/t2kflux_zbs/neut_nue.card

CCRS : Multiplied factor to cross section on each mode. { neu )

C CSRE : Multiplied factor to cros ection on each mode. { neu-bar )
B

C 1 2
NEUT-CRS 1. 1.
NEUT-CRSE 1. 1

C e f 7 8 918 11 lh 13 14 lp 16 17 18 19 28 21 22 23 24 25 Eﬂ A
CRS . 1. 1. 1 1. 1104, 1. 1.1, 1. 1.4, 1. 1. 1.1 e

- 1. 1. 1. 1. . 1.
NEUT-CRSE Lo e «1.41.1.1.1.1.1.1.1,1.1,1.1. 1. 1. 310

Add 28 and 0.0 for NEUT-CRS and NEUT-CRSB?



NEUT summary

Hayato-san told me to use 5.3.3 in September 2017

If it’s ok, | don’t want to change mine
5.3.3and g77

NEUT-MDLQE 402

no NEUT-MDLQEAF

NEUT-MODE 1



TN

e Fukuda-san and | write it
e update to include Run 9 FHC MC, plus neutron tagging
» ask for data open by August CM

* RHC later, maybe by someone else in future



Ashida-san using ncgamma

 NEUT cards, Hayato-san updates for gammas from pions, lines for dumptotpau, and NEUT-MDLQE 402
* mk_num.sh (nue,nmb), updates to flux
* problems with gsub, not sure about t2kneut_sk and libCore.so, fixed with environment variables?

* Roger gave Ashida-san a set of decoder, for .dat files | think
/disk01/usr5/assy/neutfile/decoder_neut

* neut_select/ problem, solved, probably because of DISK to LOCAL in skcount_num.sh (nue,nmb)
 difference between neutfile/hbk/*.dat and neutfile/select/*.dat, ntuple vs zbs?

o t2kflux_zbs/seed/random.tbl.*** don’t exist, is that ok?

* svn, neutron tagging too?



mawgt and t2kposc

* without absolutely all the details of the roundabout way | took to figure this out (I was thinking T2KReWeight)

recall problems
* mawgt does not exist for current analysis

* t2kposc=0 for data, so | was multiplying by non-zero t2kposc instead of only for mc t2kposc

before

try: mawgt = tree.mawgt * tree.t2kposc

except: mawgt = 1. mawgt did not exist, therefore mawgt=1 and t2kposc neglected
weights = map( lambda x: x * mawgt, weights )

last time

t2kposc = tree.t2kposc commented out mawgt,
if t2kposc!=0: weights = map ( lambda x: x * t2kposc, weights) multiplied by nonzero t2kposc




mawgt no longer exists, how is it considered now

e check 17Jan2016 ncgamma.xsec_prefit.ankowski.nosel.root

* mawgt weights ncqe signal, doesn’t weight cc or ncoth bg

cc bg has no mawgt ncge signal has mawgt ncoth bg has no mawgt

(should be in weight4 now,
but how to confirm?)

mawgt {isCC==1} mawgt {isQE==1}

mawgt {isQE==0 && isCC==0}

htemp htemp htemp
F i Entries 16422 10000~ _ [Entries 55006 22000~ Entries 22162
16000— Mean 1 [ Mean 0.9126 C Meal 1
E RMS 0 r RMS  0.1047 20000 RMS 0
14000 E
o 8000— 18000
12000 16000~
10000— 6000|— 14000~
E L 12000
8000[— E
E a000L 10000
6000 + 8000 —
4000 r 6000~
E 2000 4000
2000~ E
000E r 2000
P P R IR PR HA | I IR B I E B P A | i R A N P P R EIN PR EA | I IR B I E B
o 02 o04 06 08 1 12 14 16 18 2 22 0.4 05 06 07 0.8 09 1 11 o 02 o4 06 08 1 12 14 16 18 2 22
mawgt mawgt mawgt
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mawgt from neutrw/ when madir used in ScrapelLE.py
ncgamma.xsec_prefit.ankowski.nosel.root made by runscrape.csh, which uses ScrapelLE.py

ScrapelLE.py
100 = 369 magraphs :
options.madir: =1.
scrape .AddVar ( isce isqe:

= {} f mctree.ipnufl] == 2112:

var, mags magraphs.items( ):
var == .
mctree.ipnu[@] = B:

+options.maval+

join{options.madir, v, +patterns[v])

glob(search) = mctree.pnu[@]

(filenames ), search) mctree.ipnu[@] < 8:

ilenames: f mctree.ipnu[
basename(fn) z
parts.replace(patterns[v], ')
parts.split( ")
[-1)
parts[-2]
v magraphs :
magraphs[v][n,t] = TGroph{fn)
JVhn,t,

= QZ{mCtree}
¥= mags[n,t].Eval(x)

scrape.SetVar ( + Mawgt )

* mawgt is mags
* magsis for magraphs but we don’t use madir option in runscrape.csh anymore...
* magraphs is from .dat files in neutrw/

» pick out ma value for nu/nub and n/p for enu/q2 "



ScrapelE.py

optparse Opt tonParser

« OptionParser (usogesusage )
parsar .o0d_optiond o s Oestle , dafaults
netavars s e

parser .odd_optiond y Odestz s, Oefoults= s Oction=

parser ..aad_optiond s Oesta s OaTOults s OCt100w
)
parser .ood_optiond s O8St= y, defouit=
parser .ofsd_optiond , Gest= . octions

parsar .odd_option QeSle s 2TOults :
parser . .ood_optiond Sl defouit=
parser .ood_optiond

parsar .ood_opti1ond

parser ..ood_optiond )
parser .odd_optiond , Gefoult= , oction=

parser .aad_option , defoults= , octions
parser .odd_opt ion( , defoulte , octione
(options, args) = parser.parse_args()

from runscrape.csh, madir=/home/cnantais/July2015/ncgamma/neutrw/ratios/... ma/ or ankowski/

& cd ankowsk1i/
gamma,/’

‘ncgamma,/’
gamma/neutrw/ratios,
ratio_ank_to_neut_nu_n.dat
ratio_ank_to_neut_nu_p.dat ratio_ank_to_neut_nub_p.dat



ref

runscrape.csh




| made this change, on svn

~/ncgamma/Processing@sukapfBl [77]_% svn log runscrape.csh

why did | do this...
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* PhD notebook #4 p.186 ~02 February 2016
e working in person with Huang-san at SK

Because NEUT 5.3.2 has Ankowski’s spectral function, we don’t need to do madir in runscrape.csh
* | don’t really understand

e Itisin4 places

* Huang-san checked

e 5.1.4.2 did not include cross section
* have to weight root files of MC event to include Ankowski’s cross section with madir

* 5.3.2 has SF for CCQE (Ankowski’s paper)

e doesn’t have edit from Huang-san for nudeex_n.F and nudeex_p.F, added to svn

» we checked neut_5.3.2/src/crsdat = it has NCQE xsec from Ankowski PRL108 052505 (2012)
* ncel_nu(nubar) n(p) xsec_bbba05_mal.2.dat

* removed madir from runscrape.csh in 4 places: xsec_prefit.ankowski.nosel, niwg.ankowski, xsec_prefit.ankoski, flux_prefit.ankowski

e Ankowski uses mA=1.2, so we don’t do others, might need for systematic errors

e upload to svn runscrape.csh
17



Conclusion: cleaned up SelectionPlots.py for mawgt and t2kposc

now

= tree.mawgt
= 1.

= tree.tZ2kposc

= mawgt*t2kposc
( x: X * mawgttZkposc, weights )

18



Problems with number of events

(erec, dwall_f, effwall_f, ovag_f and angle (16Nov))

SelectionFigures/
SelectionPlots.py
selections.root

TN-244 17Jan2016 | 250c¢t2017 | 16Nov2017

ontime 59 59 59 59

ncqge 42.8 44.3 43.0 42.9

ncoth 15.6 10.0 10.0

18.4
2.7 2 2.1

e (1.2) >

offtime 1.2 1.2 1.2
TN-244: official

17Jan2016: Huang-san confirmed it was close enough
250c¢t2017: because mawgt no longer exist, t2kposc was neglected
16Nov2017: nonzero t2kposc included in weight, size of array, angle weights

Now there are too few events.

Background 10.0 + 2.1 + 1.2 = 13.3, instead of 18.4 (17Jan2016 was 19.5)
Is ncoth the only problem?

which date?
ccovaq_f2.03
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Turn off weights and compare to 17Jan2016

SelectionPlots.py

e turn off weights

* don’t plot data (ontime and offtime)

20



erec

scales are different, hard to compare

current 17Jan2016
h_ontime_erec h_ontime_erec
§2) Entries 0 §2) E Entries 0
éOOO —¢+— RUN4 data | goe’ g goooj— —$— RUN4 data | o g
(D) NCQE () - NCQE
qa { NC others thOOZ— 225 NC others
000 B CC EOOO_ B2 CC
@ Beam-unrelated Beam-unrelated
:5000 gOOO
Z,
4000
4000 3000
5000 ZOOO\
1000
0 0
5 10 15 20 25 30 5 10 15 20 25 30

Reconstructed energy (MeV) Reconstructed energy (MeV)



angle

scales are different, hard to compare

Current 17]3”2016
h_ontime_angle h_ontime_angle
EOOO — ! Entries 0 §2| B : Entries 0
5 T E —+— RUN4 data "R"ITAZ“ g 5 T 5 — RUNA data an:n;n 8
%000_— NCQE %OOO_— NCQE
“— I ! EE0 NC others — | -
| 0 %0%6%%24%6%%] o I~ :
%OOO: 5 B cc E0000 =
@000_— E Beam-unrelated = i E Beam-unrelated
5 | 50000 5
2000~ 5 Z ;
[ 5 6000 ;
60001 N\ :
4000 :_ 4000
2000:_ 2000
050 30 40 50 60 70 80 90 %20 30 40 50 60 70 80 90

Reco. Cherenkov angle (°) Reco. Cherenkov angle (°)



dwall_f

scales are different, hard to compare

current

7))
000

O
E000

o
®000

S
000
Eiooo
%6000
8000
6000
4000
2000
0

2

h_ontime_dwall_f
Entries 0
Mean— 0
—+— RUN4 datms 0
NCQE
{ NC others

B cc

7/} Beam-unrelated

12 14 16 18 20

D, (m)

17Jan2016
h_ontime_dwall_f
%OOO — Entries 0
_ Mean—— 0]
L —+— RUN4 dgtmis 0
Eooo NCOE
NC others
gooox - b
@OOO S Beam-unrelated
o
%OOO
6000
4000 \
2000
0 TSR
2 4 12 1 16 18 20

D, (m)
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TN_244 | —— rRUNS daa

NCQE

o NC son-QF

very different shape? 1=
TN-244 looks like 17Jan2016 ) I
effwall_f l I li L | |etiwan
scales are different, hard to compare H (B ‘“[J .
0 10 20 30 I):-l:)n”
Current 17Jan2016
§2) E_ntrie; ;) §2 C E:ﬁ?::ﬁwa"_(;
000 Mean—— 0 e B Mean— 0
% —4— RUN4 dzmis 0 $000- —— RUN4 datms 0
000 NCQE 20 F NCQE

EOOO J NC others 3000‘_ % NC others

S L
£8000 B cC 2 B cC

77} Beam-unrelated - 477/} Beam-unrelated

8000 5000 —
72000 2
10000 SR

8000 2000:—

6000 .

4000 1000

2000 - S

-
<7

O 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
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TN-244

O

very different shape?
TN-244 looks like 17Jan2016

=

ovaq f

scales are different, hard to compare

current 17Jan2016
h_ontime_ovaq_f h_ontime_ovaq_f
2’:3000 — Entries 0 % B Entries 0
C Mean 0 L
3000F ML GRS NE
12000- \ 0000 \x
C o L
E0001 3000
000 % ‘
QOOO;— N 000:— S
10000;— 8000
8000F | —t— RUN4 data 60005 | —+— RUN4 data
60000 | o NOQE " | S NCQE
= NC other x 4()()():— | NC others \
40001 | B8 cc - - B cC
2000 Beam- 2000:_ Beam-unrelated
: _|||||||||||||||II"
—%.4 -03-02-0.1 0 0.1 02 03 04 0.5 0.6 04-03-02-0.1 0 0.1 02 03 04 05 06

Qe Qe



Number of events different

* no weights selections.root

* erec, for example

17Jan2016 16Nov2017

(15May2018)
ontime 1313 1313 same
ncge 41735 51411 +23%
ncoth 17457 16792 -4%
cc 7784 12633 +62%
offtime 402457 402456 -1?

what to do?

- trying to confirm cc must have had oscillation applied in Jan2016 and not in current
- trying to follow ncoth all the way through



| have been comparing histograms for 17Jan2016 and now

ncgamma.xsec_prefit.ankowski.nosel.root
* t2kposc
* mode

* pnu
| don’t notice any differences in shape for cc (isCC==1), ncge (isQE==1), or ncoth (isCC==0 and isQE==0)

Suggestions?



Are SelectNCgamma.py and SelectNCgamma_data.py redundant?

SelectNCgamma.py to look at MC

 after simulation, reconstruction, ntuples, and reweighting
 takes in lemc/lentuple/

* it has optimization, flux, scales, and POT inside

* (I can’t tell from Processing/ProcessNCEL_mc.sh if xsec is there, | see weights_postfit_banff/xsec_prefit/)

Is this fundamentally different than SelectionPlots.py? if not, remove it and SelectNCgamma_data.py.
* not like SelectionPlots.py, but like Sel.py, ScrapelLE.py, and Scrapper.py
e at first glance, not exactly the same

* more work and cleanup to do, leave it for now



PhD outline

» feedback
* neutrino analysis and DM in parallel for summer

* finish neutrino this summer

* timelines were either 1 month or 3 month

e goal of graduating by end of 2019

* (still need to work on committee meeting slides and writeup)
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