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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

-1.01 (2.3#45.67#89#:4;,<=.</#8>17?
) + Vb @HA>SHSBY+HC <1 2242 ME.TGLSH: [#
D)*+ %#@H#88H#62#$BY+#C<122#24COGL BH IBFHREE. 3"

IJ3CE.55. J5CB4=034=0KLMNMNKO!<BEHBBQ7=RK&t20K3=5=MC.<F

C MDLQE : CC Quasi-elastic / NC elastic model
C : 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

)

.
NEUT-MDLQE 462

D31#<42=702#63#LMNM?#1<#LMROB#L<#LMAM>#13#

7/-+8/ %6*,-91:* ;,<,5/ %6*,=,86>*?@A*8-*B1551C
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LIITILTIITEL I EL LTI T I L i rrrrriririirirriiririirrrritrririirirrirr/
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 )

, 3++"7%'C$5-"CN"™7C1L&L5%"L

B57CD"C1"C#,EC/7C:.F.FCG8HHIJ
61'%C,3++"7/%'C50"7K%C1&L5%"LM
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NEUT-MDLOQEAF

CC Quasi-elastic / NC elastic Axial vector form factor
( Not all the combinations with MDLQE are supported )

1

s wN

( One has to specify consistent with MDLQE )

: Dipole

: BBBAO7

: 2 component Axial form factor
: 3 component Axial form factor
: Z-expansion Axial form factor

'G; 14<#81FF2453#E;=2#M224#9N0;520



3) NEUT-MODE -1

I 0 means default
I 2p2his on by defaultin 5.3.3

I Koshio-san says we want to turn off 2p2h
I -1 turns off 2p2h

I what about CRSNEUT?

I' 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

> 4

EUT-MODE
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CCRS : Multiplied factor to cr ction on each mode. { neu }
C CSRE : Multiplied factor to cr ction on each mode. { neu-bar )
v

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

5 1
. l
S B

15 16 17
1. 1.
1 G B

4
1.
1.

C e f 7 8 918 ll lh 13 14 lp 16 17 168 19 28 21 22 23 24 26 26 27
CRS 1. 1. 1. 1. 1. S IS [ S S, ISR I ISR S . I I, P R, IR B L L ol e
NEUT-CRSB 1. 1SSissieonl. 1. «1.1.1.1.1.1.1.31.1.1.1.1.1.1. 1. 3100051,

"HHSY&S (HS))$+,-$./RBASS' (#$./01 BA567



NEUT summary

I Hayato-san told me to use 5.3.3 in September 2017

L I"H#S%&H()*#1#+(,&%#H-.,%#%(#/0.,12#3$,2
I 5.3.3and g77

I NEUT-MDLQE 402

' no NEUT-MDLQEAF

I 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

I without absolutely all the details of the roundabout way | took to figure this out (I was thinking T2ZKReWeight)

I"#$%%& ' ()%"*+
I mawgt does not exist for current analysis

I 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
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mawgt {isCC==1}
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mawgt {isQE==1}
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mawgt from neutrw/ when madir used in ScrapelLE.py
47 &$H#P0F)37G.-3+('0$48,%)8(04,)323+513*:C*:54)7-$.307)H¥/(7/ 5)3) @7-$.3AED

@7-$.3AB0.C

== = "> magraphs :
options.madir: =1.

t iscc isqe:

f mctree.ipnul[l] == 2112:

scrape .AddVar {
= {}

var, mags magraphs .1
var == H
mctree.ipnu[@] = B:

+options.maval+

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

= glob(search) = mctree.pnu[@]

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

filenames: f mctree.ipnu[@] == 12:

= basename{fn)

= parts.replace(patterns[v], ')

- purts.split( )
varts[-1]
parts[-2

et [v] = {}
aphs[v][n,t] = TGraph(fn)
Wan,t, ,fn

N {0y A
= gZ2(mctree)

mﬂgf[ﬂ,t].EWﬂlEV}

scrape.SetVar ( + Mawgt )

#P%&' ()*#$&)

#3&)*()*+,#$&-3./) :5%053*1,4DB)3U$1(- ,.'(,4*(4* -54)7-$.307)/ $ACH,-3E
#$&-$./) ()*+-#0$' +(23)*UB5'-%6

(78* 5*#$*9$253*+,-*45645:*$41*46.*3486,<



optparse Opt tonParser

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

parser.osd _optiond , dests s Oefoult= s Oction=

parser .odd_opt ion{ deste , defoults , Octione
)
parser .ood_optiond sy O8St= , defoult=
parser .ofsd_optiond , Gest= . octions

parsar .ood_option AE8Ele s G2Toults :
parser .ood_option( Sts defoult=

parser .odd_opt1ond

parsar .odd_opt 10ond

parser ..ood_optiond )

parser .odd_optiond , Gefoult= , oction=
parser .odd_optiond , defoults= , OCtions=
parser .odd_optiond s detfoulte y OCL10N-
(options, args) = parser.parse_args()

“Sncgammasneuctrw/r

gamma/neutrw/rati
~/ncgammasneu trw/r

~/ncgamma/neutrw/r

/ncgamma/neutrw/ e
ratio_ank_to_neut_nu_n. ratio_ank_to_neut_nub_n.dat
Y Ot 1 I:I_I]rll'::._t- o_neu t._nu_p = |_'j|] t I'I:]t, 1 l:l_l]rlk,_t,l:l_rleut_nutl_t_'l . dl]t.




ref

runscrape.csh




| made this change, on svn

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

why did | do this...

16
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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 W h_ontime_erec
A Entries 0 E C Entries 0
o C
£2000 ¢ RUNddata g | %oocr —+— RUN4 datd s |
() NCQE - NCQE
is | NC others ?OOO{ B8 NC others
@OOO m CcC g 00 C_ CC
g Beam-unrelated Beam-unrelated
%OOO %OOC
Z
4000
4000 3000
2000 2ooc\
100
0 0
5 10 15 20 25 30 5 10 15 20 25 30

Reconstructed energy (MeV) Reconstructed energy (MeV|



"#3%

'(1$%")1*%)+,--%*%"./)0!*+).1)(123!*%

(4**%". 567!"&859
(7)) h_ontime_angle (Vp) h_ontime_angle
%00 ! Entries 0 'E Entries 0
. 5 —— RUN4 datfea? |2 % —+— RUN4 dagf/@@n 0
— E Y NCQE 200
1?200 NC others o
) 5 B cC E00(
ﬁ)OO 7/ Beam-unrelated 2 7/} Beam-unrelated
> : %00
4800 5 Z
: 600(C 2
600 ' N\
400C
400 22 S
20 30 40 50 60 70 80 90 20 30 40 50 6 70 80 90

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



"#33%&

VHS+) -+, 1. &&+-+/01,2#-1,03,*345#-+

*6--+/0 T89#/":7;
h_ontime_dwall_f (Vp)] h_ontime_dwall_f
ﬁooo Entries 0 @00(}_ Entries 0
% 000 —4— RUN4 dgtvs 0 ﬂ>21 + RUNZ dafs o
- NCQE 24000 NCQE
gOOO NC others %00(\ 558 NC others
000 £3589 cc IS 5 cc
gOOO 7 Beam-unrelated 000 S Beam-unrelated
S
£5000 28000
8000 600
6000 \
400 \
4000
200 \
2000 .
4 6 8 10 12 14 16 18 20 O 6 8 10 12 14 16 18 20

D, (m) D, (m)



effwall_f

scales are different, hard to compare

current
0
—

c
200
8900

h_ontime_effwall_f

0

Entries

Mean

—+— RUNA4 g

latas

0
0
0

NCQE

MCC

77) Beam-unrelated

5

10 15 20 25 30 35 40

D, (m)

!II#$%&I((II#II)*%+’_III/
012844%5667+%5'7"%89:-)3;8<

TN-244

O

(
0 10

17Jan2016
h_ontime_effwall_f
= B Entries 0
S : Mean— 0
000 —+— RUN4dgms o
qu - NCQE
3000_— il NC others
2 ¢ B CC
9000_— \Y/7) Beam-unrelated
z
30001
20001
1000
5 N
00 5 10 15 20 25 30 35 40
D, (m)

24




ovaq f

scales are different, hard to compare

I"HS9& (("H")*Yo+,-."/

TN-244

012344%5667+%5'7"%89:-)3;8<

=

current 17Jan2016
h_ontime_ovaq_f h_ontime_ovaq_f
2’:3000 — Entries 0 % B Entries 0
C Mean 0 L
29000 \\|RMS 0 gOOO: NAwe o
Q C B
4.08000_— \ {40001~ \§
C o L
000 £2000F
000 S r
20001 \ Booo. \
10000;— 8000
8000F- | —+— RUN4data 6000:— —+— RUN4 data
6000F- | D NCQE | Nees
- NC other x 4000__ N
40001 | B8 cc -
2000 Beam- . 2000:_ 7/} Beam-unrelated
- _|||||||||||||||

—%.4-0.3-0.2—0.1 0O 010203040506 4-03-02 ()1 0 0.1 02 03 04 05 06

Qe Qe
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* +(0%/12,--%3%4,/(+-5&((,
* %_BH& YTSHI3%

17Jan2016 16Nov2017

(15May2018)
ontime D o -8#%
ncqge <=> >:< ?@:A
ncoth =<>= B=C@ [XA
cc ==E< @B;; ?B@A
offtime <F@<>= <F@<>B DG

028, ,(.(G
> &HMH1',(4(+)/&H# 4H"- ' 28*%'28. (-4/338,/(+'8993/%.'/+'|8+@F:B'8+.'+(, M8 &%+,
> &H/+1',(')(33(C44(,2 833',2%'08B&("12



| 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
I neutrino analysis and DM in parallel for summer

I finish neutrino this summer

I timelines were either 1 month or 3 month

I goal of graduating by end of 2019

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

29



