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NEUTRINO OSCILLATIONS

* Neutrinos produced in weak W

decays are linear combinations

of mass/energy eigenstates

oz ) | N\e

e Time evolution: flavour content “oscillates” in L(distance)/E(neutrino)
N

P(va —vs) = Jap

. —4%;5 ;R (Ug;UpiUqUjg;) sin 1.27Am§j (L/E)

' vacuo +2%55 (UL, UpiUq U3 ) sin [2.54Ams:(L/E)
1>] BiYagl 3 ' ]

\_ _

additional effects
in the presence

e Wavelengths determined by mass? differences Am?;  of matter

* Amplitudes determined by mixing matrix Uj
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MIXING OF THREE NEUTRINOS

1 0 0 C13 0 Slge_w
U= 0 C23 523 0 1 0
0 —s23 23 —s13¢T° 0 C13

* Three rotation angles (9,,, 0,5, 0,,)
* 0,,: solar and reactor experiments
* 0,5 reactor and long-baseline experiments

e One complex phase d,

 additional phases if neutrinos are “Majorana”

e CP-odd: changes sign for antineutrino oscillations
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T 2 K : ND280

“near” detectors J-PARC
Super-Kamiokande i

far detector |

~400 collaborators
59 institutions
11 nations
* Intense muon (anti)neutrino beam from J-PARC to Super-K to study:

e muon (anti) neutrino disappearance (v,»v,, v,»V,)
 electron (anti)neutrino appearance (v,—v,, ¥,—7,)
* rich program of
* neutrino-nucleus interaction studies with near detectors
* "exotic” physics: Lorentz violation, sterile neutrinos, heavy leptons, etc.

e Will not be able to discuss these other interesting topics.
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POSTERS

T. HAYASHINO Anti-neutrino beam direction and intensity measurement P1.036 MON.
A. KNOX Estimating the pion and kaon contributions to the T2K neutrino beam P1.037 MON.
M. POSIADALA Recent T2K flux predictions with NA61/SHINE thin graphite target measurements P1.038 MON.
C. RICCIO Muon neutrino and antineutrino selection in the tracker of ND280 P1.039 MON.
A. MISSERT Improving T2K oscillation analyses using fiTQun . . .. P1.040 MON.
R. SHAH Muon antineutrino disappearance and electron antineutrino appearance searches P1.041 MON.
D. SHAW A CCPiO inclusive analysis at the T2K near detector P1.042 MON.
L. ZAMBELLI Towards T2K neutrino flux predictions using replica target measurements by NA61/SHINE P1.043 MON.
B. QUILAIN The WAGASCI detector as an off-axis near detector of the T2K and HK experiments P3.025 WED.
L. KOCH Measurement of neutrino interactions in gaseous argon with T2K P3.029 WED.
P. LASORAK A search for neutral-current single photons with the ND280 at T2K P3.031 WED.
W. MA Current status of final state interactions models . . . P3.032 WED.
P. MARTINS Charged-current coherent pion production on oxygen nuclei in the T2K near detector P3.033 WED.
J. ZALIPSKA Reconstruction of low momentum protons with FGD of the T2K experiment P3.034 WED.
D. COPLOWE Resonance production cross-section measurement in neutrino-H interactions . . P3.035 WED.
S. BORDONI CCmuon neutrino shape and rate analysis at the T2K off-axis near detector P3.074 WED.
T. VLADISAVLJEVIC Probing Nuclear Effects at the T2K Near Detector Using Transverse Kinematic Variables P3.097 WED.
A. IZMAYLOV Search for heavy neutral leptons with the near detector complex . . . P4.014 FRI.

M. FRIEND Physics sensitivity of a possible extended T2K Run -- T2K phase 2 P4.022 FRI.

K. DUFFY First joint analysis of neutrino and antineutrino oscillation at T2K P4.023 FRI.

J. LAGODA Probing K-originated neutrinos with the muons produced outside of ND280 P4.024 FRI.

G. CHRISTODOULOU Measurement of electron (anti-)neutrinos at the T2K near detector P4.025 FRI.

C. WRET Single-pion production in the NEUT neutrino interaction generator P4.029 FRI.

more details and topics! Please see!
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vy OSCILLATIONS AT T2K

L
[ Py, —v,)~1- (COS4 013 sin® 203 + sin® 20,5 sin” fa3) sin® Ams, J

AE

e Precision measurement of 20,5 and Am231

e CPT tests with antineutrino mode (v,—v,)

sin[(1—x)A] \

P(V,u — Ve) ~ SiIl2 2(913 X‘ SiIl2 (923 ‘ X (1—x)2
[ —asing | xsin2055 5in 20,53 8in 2055 x sin AT Snl0-2)2)
+acosd X sin 2675 sin 20153 sin 26053 X cos ASian] Sin'((ll__f)m:
+0(a?)
. ‘Amgl oL A _AmiL | 2V2GrN.E
Am%l

30 4F Am3, /

* 0,, dependence of leading term: “octant” dependence (6,;,=/>/<45°?)

w. Freund, Phys.Rev. D64 (2001) 053003

e sin“20,, dependence of leading term

* CP odd phase 6: asymmetry of probabilities P(v,—v,) # P(v,—v,) if sind # 0

 Matter effect through x: v,(¥,) enhanced in normal (inverted) hierarchy
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QUICK SUMMARY

® Sin2923, sin22013
e enhance/suppress both v,—v. and v,—Ve

e CP violating parameter dcp up to +30% effect at T2K
* Jcp=0,: no CP violation: vacuum oscillation probabilities equal
* Jcp ~-1/2: enhance v,—ve, suppress v,— Ve

° Jcp ~+1/2: suppress v,—V., enhance v,—7,

“normal” hierarchy (NH): . Wz:}.‘ﬁT “inverted” hierarchy: (IH)
* enhance vi—ve - ® SUPPress Vi— Ve
N v
o suppresses Vlu—n_/e e v, Ay, O enhance Vﬂ—ﬁe
-
+10% effect at T2K

m— (M)’
(Am7)_,
- (ml): (m}):l Y —

!

normal hierarchy inverted hierarchy



PRODUCING THE BEAM

Primary

O 3 Horns protons
— pions

— P ____ Beamline
:
Muon Monitor e LIS

-«— neutr inos

e 30 GeV protons extracted from J-PARC MR to carbon target

sin*20,,= 1.0
Am%, =24 x107eV? ]

e secondary nt* focussed by three magnetic “horns”

e primarily v, beam from 77— u*+ v, P on0e
- ZOA20° -
: . - = o b gy SN 0A25°
e reverse polarity for antineutrino beam: 7 — u + ¥, 2 \
g i i
1 /] %; 0.5
® spectrum peaked at 600 MeV 2.5° “off axis” towards SK 5|

* expected oscillation “maximum” for L=295 km O
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NEUTRINO AND ANTINEUTRINO
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* <1% impurity from v,(V,) at energy peak; important background for v.(v,)appearance

e "wrong sign” component: neutrinos contaminating antineutrino beam, vice versa.
P1.037 A. Knox P4.025 G. Christodoulou

9 P4.024 J. kagoda



P1.042 D. Shaw

P3.031 P. Lasorak
el P3.033 P Martins

NEAR DETECTORS O [ 5 1, /0

“ P3.097 D. Vladisavljevic
Bl v-int studies

Downst ean

ECA)

ND280:

o off-axis detector systems

comprised of tracking,
calorimetry and muon detectors
e 0.2T field from UAT magnet

» scintillator and water targets

\/
INGRID

e 7x7 grid of scintillator/

ATAUTNLFNH

Fe neutrino detectors

spanning beam axis

* monitor beam Bl 0.

- §

direction and rate
P1.036 T. Hayashino

HITANL TN
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Reconstruction P3.029 L. Koch
P3.034 J. Zalipska
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Vg

“CCQE”

n ] p i
ve+n—4L +p Ve+p— v +p+T

vy+n—4 +p v+p—=lt+n
e Single p/e-like ring

Signal

e E..byenergy/direction of lepton, 2-body kinematics

ve + (n/p) — ve + (n/p) + 7°
ve+ (n/p) = £~ + (n/p) +

Backgrounds

7’ — y + y: ring counting, 2-ring reconstruction

* y misidentified as e from v. CCQE

e powerful rejection capabilities reduce this by O(10?)
Ring counting, decay electron cut to reject nCCQE

* Pure ve samples (5/B~10 at peak) obtained with high efticiency
P1.040 A. Missert 11




ANALYSIS STRATEGY

il Far (L=295 km)

‘‘‘‘‘ AL Vi—Ve (623, 613, Ocp)
' Vui— Ve (2623, Am?3))
Vi, Ve backgrounds

A«
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Near detectors observe the — N =Py * Ovy| :° Posc

neutrinos prior to oscillations | K1 U000 -
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[a—
T

MC simulation of neutrino beamline  Neutrino cross section and
tuned with external data (NA61) + interaction model tuned to
beam monitor measurements external measurements

Detector simulation to
determine efficiencies/

P1.036 M. Posiadala d. Talk b bolli 12 P3.032 W. Ma backgrounds
P1.043 L. Zambelli  VVed- Talk by L. Zambelli P4.029 C. Wret



PREVIOUSLY ON T2K . . ..
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NEUTRINO MODE DATA

10 —————— , > - | i

i —+— T2K data 1 © 6ok _+_ DATA .

g 8 —_ _- S — — Best-fit MC with Oscillations 7]
é’ i T Background component | 2 - -
— - - c | —— MC without Oscillations |
A o 40f _
— B ) > B ]
z OF 1 % ¢ -
o= — —
2 [ ] 20 -
s Ar ! § - -
5 | 0 —ﬁ.
= i 111 7 o %, F 2 =
g 2+ ¢ o_|’6‘r k_L 'O — g E 1'5: ¢ L/E Recon. (km/GeV§
> 2 f iy 122 ekttt o B _
- [ ] [ ] mh — - -

- l: - = Q 0.5 + + =

O ILLL, IS LIS T JWZ;__._‘_‘E (a4 8 0 — ) : . r M =

-

500

Reconstructed neutrino energy (MeV)

e 28 v, candidates observed
e 5.0 expected in absence of oscillation effects
* definitive observation of v,—v, oscillations

* 120 v, candidates observed
o 446 expected in absence of oscillation effects

e Most precise determination of v, disappearance

sin® 03 = 0.51410022

—3 2/ .4 : .
‘Am32‘ — (2°51 + O°11) x 107"eV /C expected number of v, candidates
fOI’ 6CP O sm2923 0.5, NH




JOINT w,+v. ANALYSIS

1 I_ I ‘\ I | \ I I | I I I | ] i
i sin261§"\=\0. 43+0.0026 ] o i y 90% Credible Interval
\ v -
I PDG 2013 i L 0.02 .| 68% Credible Interval
0.5 ,' — hl i —— Marginal Posterior
_ //I _ & | v 1D Posterior Mode
B[ ] 2 | sin20;3 =0.0243+0.0026

~ 0 ] é

OO% . . 5 - PDG 2013
- . Q001 |
- / l 5 disfavoured
— 1 — o y—

'I S o eqe
-0.51 ‘ o 3 X at 90% credibility
_ = 72)
_ - o R
B ] A
R N1 V00 S ST U R B
0.02 0.04 0.06 0.08 0.1
)
sin“(0,,)
------- T2K+Reactor 68% Credible Region ------- T2K Only 68% Credible Region
T2K+Reactor 90% Credible Region T2K Only 90% Credible Region
® T2K+Reactor Best Fit Point T2K Only Best Fit Line

sin“0,3<0.50.179 0.078 |0.257

e With 6,5 from reactor experiment,

large v, appearance slightly prefers: a0 RO NL10 1NN o z2c K-l N oy ke
* Normal Hierarchy, 8,5 > n/4 0 684 0 316

* dcp ~ -T2, ; ;
15 Bayesian posterior probabilities




SINCE THEN . . .
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Events / GeV

Ratio to unosc.

FIRST ANTINEUTRINO RESULTS
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T2K best fit
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sin*(@,,) or sin*(®

* 2015y, disappearance analysis

2

e Competitive measurement of antineutrino
disappearance parameters with 1 year of data.

e Phys.Rev.Lett. 116 (2016) no.18, 181801
* ¥, appearance results

* 3 events observed

e 3.2 expected with current best-fit values (0p~ -11/2)
17
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Accumulated POT

MORE DATA

Total Accumulated POT for Physics

) v-Mode Beam Power
x 10%° . V-Mode Beam Power
18Rumt—Run2 Run3—Run# Run5—Run6 unis00
16; =
12 P o
- -4 + —300
10 = v 1
8L £ 8 ]
o g 4t 200
4 - 2 "! ‘,./ . i : i
: [ : 1 £ : ] 1 00
I = .
0 T T T T T T T m—— 0

27 May 2016
POT total: 1.510x1021

2012 2013 2014 2015 2016

v-mode POT: 7.57x1020 (50.14%)
v-mode POT: 7.53x1020 (49.86%)

Beam Power (kW)

R e iE
§}.g%"‘”’m‘“@w R L e ‘ : ;
2l12f : .+ Horn250kA | : :
2o.gf Event ;rate '~ + Horn205KA i 3
%g-g; e Horn 250KA - — 3
5 [ Horizantal beam direction —+—E|NGR|D' 5 i
Tost 1O 9 ta bea d ?°t° — MUMON | :
s f . $ . .
A e
_0.5F ' » i -
ﬁo Vertlcal beam dlrection '
£

o
(3]

oi.n

[ T2K Runt

3 B

| T2K Run2 | |
[ Jan.2010-Jun.2010 | Nov.2010-Mar.2011 |Mar.2012-Jun.2012, Oct.2012-May.2013
R R L 1 R R L R 1 1 R R 1 R

1 1
'T2K Run3 ' T2K Run4

IT2KR n5i

IMay.2014!
[Jun.2014)

T2K Runé

Oct.2014-June.2015 |
R R R R 1

' T2K Run7
Feb.2015-

e Continuous rise in beam power from ~225 kW (2014) to 420 kW (2016)

e Stable beam operations from muon monitor and INGRID measurements

20
* Total of 15.1x10 POT accumulated as of end of May

e Results presented today with:
+ v-mode: 7.00 x 10° POT

20
 v-mode: 7.47 x 10 POT (~2 x previous ¥-mode results)
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Events/(100 MeV/c)

1500

1000

0

0 500

y-mode

P1.036 C. Riccio

NEAR DETECTOR SAMPLES

1000 1500 2000 2500 3000 3500 4000 4500 5000 00

Muon momentum (MeV/c)

500

| <

1000 1500 2000 2500 3000 3500 4000 4500 5000

-mode

o T -4- Data s F "T|—4- Data S o2
- pOStflt Ml v ccae gmé_ } postflt B ccae gfzz
;_ CCOm []vcc2p2n §3°°§ CClm [ ]vccep2n %160
- .vCC Res 1n - .v CC Res 1n 140
3 v cC Coh 1 — B v cc Coh 1 120
o v cc other - v cc Other *
- .v NC modes 100 .v NC modes
. vV modes 50 . ¥ modes

Muon momentum (MeV/c)

6 v-mode samples (FGD1,2) 5.8x10%° POT

° v, CCOm, CC1Tm, CCnmt
8 v-mode samples (FGD1,2) 2.8x10%° POT

Events/(100 MeV/c)

Illlllllllllllll

e v, CC 1-track, CC N-track + v, “wrong sign”

u

simultaneous fit of y momentum/angle:

e FGD1 (all plastic) and FGD2 (water+plastic)

postfit

ut 1-track

Data

v CCQE

v non-CCQE

v CCQE

¥ non-CCQE

L N pENE Eaa

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Muon momentum (MeV/c)

e Flux parameters increase by ~15%

Events/(100 MeV/c)

e Cross sections ~consistent with input

P-value = 8.6%

postfit
w 1-track

|:| v non-CCQE
. v CCQE

Reduce uncertainties from 12-15% to 5-8%

. v non-CCQE

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Muon momentum (MeV/c)

19
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Events/(100 MeV/c)

Events/(100 MeV/c)

500

w
wn

Il|IIII|IIII|IIIl|II_

w
o

LA L L L L L B |

postfit
CCNm

—4-Data

B ccae

[]vccap2n
.v CCRes 1t
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u N-track
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Muon momentum (MeV/c)



Events/bin

Ratio

Events/bin

Ratio

EVENTS AT SUPER-KAMIOKANDE

T2K Run1-7b PRELIMINARY

T2K Run1-7b PRELIMINARY

= 7= 'F ' ' '
805_ Unoscillated prediction _g % F Ve Candida‘tes g“(’s?”mf-‘d prediction OBS. EXP. (N H, Siﬂ2623=0.528, NH)
0= Best-fit spectrum = § 6 E_ : Z::, 1t spectrum
60;— —&— Data —z = 5;— b 6cp=—1‘[/2 6CP=O 6C|:>=+T[/2 6C|:>=T[
ya vucandidates = 125 127.9 127.6 127.8 128.1

= = 3 -+ | oo * o
E : £ | | 32 27.0 22.7 18.5 22.7
no;— —; 'E— ﬁ g *’“*-l‘—L—‘_ 66 64.4 64.3 64.4 64.6
“F BT - 4 6.0 6.9 7.7 6.8
0.5 # >
310 ! 2 304 05 67 : : . M E- AﬂalySiS frameWOrkS

Reconstructed neutrino energy (GeV) Reconstructed neutrino energy (GeV)

T2K Run1-7b PRELIMINARY _T2K Run1-7b PRELIMINARY o Frequentist with Ax2 fit to
70;_ l | R lIJnosc;IlatcdlprcdilctionI _; '\‘E 35_ | | IUnoscillalted predictlion _i
60— Best-fit spectrum - 5 = Best-fit spectrum 3 -
50;_ — e Data _; — 35— — e— Data —g o EreC/H|ep for Ve/Ve
uE- N Ve candidates .

: _ , Z [ S ve > e E_ forv,/v,
s0f- vicandidates - & E - kelinood
20 3 = o Bayesian with likelinood ftit to

- = 0.5E= — | —T — _
S e ===~ S e OSSO ° p|ep/e|ep for v./v,
| m.+,,,w 1 ¢ 1C ]
“F E B * Erec fOF Vlu/\-/lu

0 o P CLL L CL, L LT (I T T TP PP ot o

0 0.5 1 1.5 2 2.5 3 35 4 4.5 5 0 0.2 04 0.6 0.8 1 1.2

Reconstructed neutrino energy (GeV) Reconstructed neutrino energy (GeV) @ BayeSIan Wlth Markov Chaln MC
E.ec distributions assuming 2-body (“QE") kinematics * Erecfor all samples
P1.041 R. Shah e simultaneous fit with near

20 detector



Sln2023 AND Am 32

T2K Run1-7b PRELIMINARY o T2K Run1-7b PRELIMINARY
Nm(\().003l__'"'l""l'"'I""I""""I""""__l. x :""I""I""I""I""I""""I"':
E i 1 <a 18F -
000281 Fixed Mass Hierarchy N 16 — Normal Hierarchy -
B i 14 — Inverted Hierarchy -
0.0026— — 12— E
~ . 10 30' —
0.0024— — 8- E
R Normal Hierarchy - 68%CL . 6 -
B Normal Hierarchy - 90%CL - - _
0.0022— % Best-fit Normal Hierarchy ] 4 —
- Inverted Hierarchy - 68%CL ] - ]
i Inverted Hierarchy - 90%CL | 2 lo —
0.002k— * ]Best—ﬁt Inverted }lherarchy : | I _ I l o I
03 035 04 045 05 055 06 065 07 8.3 035 04 045 05 055 06 065 0.7
. 2 . 2
sin“(0 sin“(0
3 ¢ T2K Run1-7b PRELIMINARY (03) (03)
ﬂ/--\ . _I T 1T 1 | T 1T T 1 | T 1T T 1 | T 1T T 1 | T 1T T 1 | T 1T T 1 | T 1771 | T 1T 1 I_
=2 C e 68%CL , .
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DISCUSSION

e Observe observed vs. expected number of v. and v. candidates

* more v, candidates than predicted EXPECTED (NH, sin“©,3=0.528)

6CP=—T[/2 6(;|:>=O 6CP=+T[/2 6CP=T[

o fewer ¥, candidates than predicted OBS.

in the case of NH, &¢p = -1i/2 that induces 32 27.0 22.7 18.5 22.7
the largest asymmetry 40 69 77 48

R R e Toy MC run to assess probability of outcome

185 [168.27% of toys MC  Nogmal Hicrarchy = given a set of “true” parameters

16 — :
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- 2 m _
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Posterior Probability Density

Likelihood Density

BAYESIAN POSTERIOR PROBABILITIES

P4.023 K. Duffy
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* Left: posterior probability distribution in .5

B 5% Credible Interval - marginalizing over all other parameters
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* 1st stage of J-PARC MR power supply upgrades approved
e reduce cycle from 2.48 s to 1.3 s: 420 kW (current) = ~800 kW

Accumulated POT

PROSPECTS

Total Accumulated POT for Physics

Sat. Talk by M. Friend

o oo Jaos 201 2017 2018 [ 2019 200

Beam Power (kW)

. v-Mode Beam Power
x 10%° . V-Mode Beam Power
18Runt—Run2 Run3—Run4 Run5—Run6 unis00
161 =
- A
14E | ik 400
12F . A 4
8F £+ 1
5 = n‘i ;f /“—_‘ﬁ_'l + —200
4 : P ! ! 1 ‘,/ . P |
- r¥: S S ~100
2 : " 1 =
2011 2012 2013 2014 2015 2016
27 May 2016 v-mode POT: 7.57x1020 (50.14%)

POT total: 1.510x1021

* Now aiming for > 1 MW capability

"T2K-11"

o extension of T2K run to 20x10%' POT on the time scale of 2026

v-mode POT: 7.53x1020 (49.86%)

o currently approved for 7.8x10' POT (~2021)

FX power [kW] (study/trial)

SX power [kW] (study/trial)

Li. current
upgrade

320

Cycle time of main magnet PS 2.48 s

New magnet PS

High gradient rf system
2"d harmonic rf system

VHF cavity

Ring collimators

Injection system

FX system

SX collimator / Local shields

Ti ducts and SX devices with

Ti chamber

* accelerator and beam line upgrades to reach 1.3 MW
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T2K-1l: PHYSICS POTENTIAL

T2K Preliminary

T2K Preliminary
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e Assumes ~50% increase in effective statistics/POT 3
* increase horn current to design (320 kA): ~+10% .
o SK multi-ring samples and fiducial volume increase: ~+40%
e reduction of systematic errors P3.025 B. Quilain E =6
e ~3 0 sensitivity to CP violation for favourable (and "
currently favoured) parameters
22

e Precise measurement of (9231

* octant resolution if 0,; at edge of currently allowed values

 otherwise, measure 0,; to ~1.7° or better
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CONCLUSIONS

* Steadily improving beam power with 420 kW achieved at end of FY 2015
e Accumulated ~15x102O POT split equally in v- and 7-mode
e First fully joint analysis across all modes of oscillation
* v,/9,disappearance, v./V, appearance
* incorporate water target and “wrong sign” constraints from near detector
* data continues to prefer maximal 8,5, mixing, d-p ~-/2, normal hierarchy

* "maximal” v,/ Vv, disappearance, “large” v, appearance, “small” 7, appearance

* Jcp=1[-3.02,-0.49] (NH), [-1.87,-0.98] (IH) @ 90% CL
e First stage of upgrades for >700 kW operations approved.
* Propose to extend T2K with
* accelerator and beamline upgrades to support 1.3 MW beam
* running to ~2026 to accumulate 20x10%' POT (3x currently approved POT)
* Primary goals aimed at >3 0 sensitivity to CPV, 6,, measured to <1.7°

e T2K physics program is very broad: many new developments not discussed here

* Please see our extensive (23) poster program
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POSTERS

T. HAYASHINO

Anti-neutrino beam direction and intensity measurement

P1.036 MON.

A. KNOX

Estimating the pion and kaon contributions to the T2K neutrino beam

P1.037 MON.

M. POSIADALA

Recent T2K flux predictions with NA61/SHINE thin graphite target measurements

P1.038 MON.

C. RICCIO

Muon neutrino and antineutrino selection in the tracker of the T2K off-axis near detector

P1.039 MON.

A. MISSERT

Improving T2K oscillation analyses using fiTQun . . ..

P1.040 MON.

R. SHAH

Muon antineutrino disappearance and electron antineutrino appearance searches

P1.041 MON.

D. SHAW

A CCPi0 inclusive analysis at the T2K near detector

P1.042 MON.

L. ZAMBELLI

Towards T2K neutrino flux predictions using replica target measurements by NA61/SHINE

P1.043 MON.

B. QUILAIN

The WAGASCI detector as an off-axis near detector of the T2K and HK experiments

P3.025 WED.

L. KOCH

Measurement of neutrino interactions in gaseous argon with T2K

P3.029 WED.

P. LASORAK

A search for neutral-current single photons with the ND280 at T2K

P3.031 WED.

W. MA

Current status of final state interactions models . . .

P3.032 WED.

P. MARTINS

Charged-current coherent pion production on oxygen nuclei in the T2K near detector

P3.033 WED.

J. ZALIPSKA

Reconstruction of low momentum protons with FGD of the T2K experiment

P3.034 WED.

D. COPLOWE

Resonance production cross-section measurement in neutrino-H interactions . .

P3.035 WED.

S. BORDONI

CCmuon neutrino shape and rate analysis at the T2K off-axis near detector

P3.074 WED.

T. VLADISAVLJEVIC

Probing Nuclear Effects at the T2K Near Detector Using Transverse Kinematic Variables

P3.097 WED.

A. IZMAYLOV

Search for heavy neutral leptons with the near detector complex . . .

P4.014 FRI.

M. FRIEND

Physics sensitivity of a possible extended T2K Run -- T2K phase 2

P4.022 FRI.

K. DUFFY

First joint analysis of neutrino and antineutrino oscillation at T2K

P4.023 FRI.

J. LAGODA

Probing K-originated neutrinos with the muons produced outside of ND280

P4.024 FRI.

G. CHRISTODOULOU

Measurement of electron (anti-)neutrinos at the T2K near detector

P4.025 FRI.

C. WRET

Single-pion production in the NEUT neutrino interaction generator

more details and topics! Please see!
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