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The T2K experiment

Suzu
\WETIE] .
.

Island

NEQERE]

Hakui

a7 Himi Kurobe
) Fe

7 \
Kahoku ' SO ik
. “
f.Tonami = ssloyama
.

)
LENEYEE]
e m

EE
; i=Nanto

Komatsu Hakusan

b

Super Kamiokande /
Kamioka
Vi Ve

]
1ELEVEIGE]

f
Gerog

Shinshiro,

Okazaki

Toyohashi
o -

Itoigawa
.

Azumino
3
-Matsumoto's £

3 U\
Shiojiri® 'NaQ?”Q

[GE
.

]
atsugawa / f g “
Peds |

Sanjo
.
o Mitsuke ™ &
s Nagaoka g~
Kashiwazaki S080R2 )
A
Joetsu
.

P\:1y2$k()

“Nagano

Chikt u?\:a,‘
e SR
Saku

Ue.d a

Chinoz 5

| )
‘.Fupnomlya.’. 1

/| = ) i
Numazu \*>
Fuji O Ay
M)l

Shizuoka
s

* Fujieda

LELCHRENER 2

s /

= * Makinohara
Iwata

Shimoda

Isla

295 km §

T2

Nihonmatsu = Minamiso
-

/, o - ate ‘. . -
~/Aizuwakamatsus Motomiya Tdrr:urd

Fukushima
.. 40
SIILERENE]

( < Stugl‘('awa;..

WELY
.

\
Nasushiobara
2 8

NE & B

- ) .
/[ Kitaibaraki
/ .

A

Nuliko T;;kahagi

Hitachi

S . \ |
(Kanuma *</ 8 jtsunomiya
<

lochigi
.

{250

“Otac®,Sano
~ '_'( J

BB ALZ
|

O g
Kitamoto! (=
SN B
K Y
Saitama’ |\

> (4

L

Yo,

) (2
~—~ Sagamihj
Yokoh

Toshima

Helen O'Keeffe, University of Oxford




nt® production T2K
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NC background is small, but cross section not well known
— Significant systematic error
Measure cross-section at near detector
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The T2K Near Detector: ND280 TZ/k\
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Downstream
ECAL

Plastic scintillator detectors:
Fine Grained Detector (FGD)
Pi0 Detector (POD)

Electromagnetic Calorimeter (ECal)
Side Muon Range Detector (SMRD) Barrel ECAL

Solenoid Coil

Gaseous Argon
Time Projection Chambers (TPC)
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Neutral current 1 t° events T2/K

Neutral Current 1 n° events
-INo charged leptons at vertex
-IAny number of neutrons
-IAny number of protons

-INo charged mesons

-IOnem°

How can we identify these events in ND280?
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Topology of interest
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Single m° produced by NC interaction in FGD



Topology of interest T2)K

Event number : 7000087 | Partition : 65536 | Run number : 90203000 | Spill : INVALID | SubRun number :70 | Time : Mon 1990-01-01 09:00:00 JST |Trigger: Not available

Monte Carlo simulation of a Single n® produced by NC interaction in FGD
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Selecting a pair 12K
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Selecting an ECal object T2K
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Pull-e

Pull-e
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Background rejection T2K

T2K WORK IN PROGRESS
Reject any event with:

-1 Activity upstream of FGD1
-1 A track with momentum > 1 GeV
-1 Reconstructed muon

- = MC muons
MC electrons
4 —+= MC protons

T2K WORK IN PROGRESS
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Putting it all together...
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Good agreement between data

and Monte Carlo
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Towards a cross-section T2/K
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Combine different topologies -> better results:

TPC/FGD+ECal 32 events, purity 48%

FGD+FGD 32 events, purity 30% "#$%&"&()*+,-$./0+123%
ECal+ECal 40 events, purity 15% !4#$45+16-$7)891&('3$

Beginning to develop combined analysis

Helen O'Keeffe, University of Oxford 13



Summary T2/K

! FGD/TPC pair + ECal selection is advanced

! First comparisons of data and MC are promising

| Analysis of full dataset is in progress

| Systematic error assessment has started

! Combination with other NC 1-nt® topologies is beginning
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Backup slides J,'_Zﬁ(\

Helen O'Keeffe, University of Oxford 15



Neutrino oscillation T2/K
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Oscillation parameters obtained by measuring the probability
of flavour change
P(v, - vy,) or P(v,—> v,)
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ECal reconstruction efficiency T2/K\
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Track reconstruction efficiency _T2/K
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