1207 PAC

T2K program

We want to improve significance and precision of
our APPEARANCE signal as soon as possible

— Ahead of NOVA

Precision measurement of appearance
— Tighter constraint in thetal3-delta plane
— Compare with reactor results

— First trial to detect possible hint on CPV and mass
hierarchy

— Determination of Am,?

Precision measurement of disappearance
— 0,3, Amy,

— Whether maximal mixing or not?

Various cross section measurements at near
detector



Far Detector Building — Complete

NOvVA
A broad physics scope

Using v,»v, , V57, ..
* Measure 6,, via v, appearance
* Determine the v mass hierarchy

» Search for v CP violation
= Determine the 8,, octant

i - V-V, ..
Using L M g
= Atmospheric parameters:

precision measurements of 8,5,
|AmZ., |. (Exclude 8,5=1/47)

" Over-constrain the atmos. sector PP
(four oscillation channels!)

Also ...

® Neutrino cross sections at
the NOvVA Near Detector

= Sterile neutrinos
= Supernova neutrinos
= Other exotica

A long-baseline neutrino

oscillation experiment,
situated 14 mrad off
the NuMI béam axis
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NOv A early reach

: .nj.ﬁ:za,j}:u.wﬁ. sin“(26,,)=1.00, §=0

FEarly Reach

Will start with v running

= Can switch tov, any time,
optimizing the run plan
based on our or others’
results

* 50 observation of v —v,
in first year if NH
(even with partial detector
and beam commissioning!)

And beyond...

Nominal run plan: 3yr(v)+3 yr(v) (with 6X10%° p.o.t./year)

;

significance of v_appearance (G)

J-PARC shutdown for LIN
upgrade (default schedu

* |n this talk: using earlier analysis methods, 3yr+3yr
but including new 6, knowledge beam=V 7V
= Taki in?(26,,) =0.095 -
aking sin?(20,,) NC 19 10

* Representative event counts for v,—v, analysis —»
= These depend greatly on the cc 8 .
specific oscillation parameters Ve

» Signal efficiency: 45% tot.BG 32 15
NC fake rate: 0.1% v,~v, 68 32

v,CC 5 <1




T2K Near term expected sensitivity

significance (O)

expected significance of Ve appearance

7_

sin220,3=0. |
sin2203=0.09
sin220,3=0.08

To reach ~5c level
Need ~8x102°POT

At present central value

x 10% pot



E ted hine time & db
EHH | E2RE Acc Study Acc Maint User beam Ru;;llng Eff. Running time rF\::cZ Power |POT/hr POT/24h |POT/mon
Day Hr Hr day hr day hr day hr day 5 kW
2012/06 2.56| 190.0 1.42E+17| 3.42E+18| 3.06E+20|2012/6FE TOEHFLFRPOT
2012/09 30 720 63 2.6 9 04 0 0.00 80% 00 00] 248] 2065 1.56E+17| 3.71E+18] 0.00E+00
2012/10 31 744 477 19.9 12 0.5 255 10.63 80% 204.0 8.5] 248] 206.5 1.55E+17| 3.71E+18] 3.15E+19
2012/11 30 720 168 7.0 60 25 492 20.50 80% 3936 164 248] 2065 1.55E+17| 3.71E+18| 6.09E+19
2012/12 31 744 0 0.0 149 6.2 595 2479 80% 476.0 19.8] 248] 2065 1.556E+17| 3.71E+18| 7.36E+19
2013/01 31 744 300 12.5 165 6.9 279 11.63 80% 223.2 93] 248] 206.5 1.656E+17| 3.71E+18] 345E+19
2013/02 28 672 a4 3.9 62 26 0226 21.92 80% 4208 17.5] 2.48] 206.5 1.00E+17| 3.71E+18] 6.51E+19
2013/03 k] 744 0 0.0 71 3.2 667 27.79 80% 5336 222 248| 2065 1.55E+17| 3.71E+18| 8.25E+19
2013/04 30 720 84 3.5 141 59 495 20.63 80% 396.0 16.5] 248] 206.5 1.656E+17| 3.71E+18| 6.12E+19
2013/05 31 744 57 2.4 41 1.7 G646 26.92 80% 516.8 21.5] 248 206.5 1.85E+17| 3.71E+18| 7.99E+19
2013/06 k] 744 0 0.0 65 27 679 28.29 80% 5432 226 248 2065 1.55E+17| 3.71E+18| B840E+19|71 5L
Total 274 6576] 1170 514 772] 325 4634 193.08 3707.2 154.5 5.73E+20[ 108 ~
EERGHoDR—FIL 8.79E+20
35.00
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25.00
20.00 I Acc Maint
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—o— B ¥ Day
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0.00 T T T
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e Assume beam power = (achived) x (rap rate increase) = 206kW

* Assume operation schedule of JFY2012, both for JFY2012 and 2013
e Assume accelerator/beamline running efficiency = 80%
e =>» 154days for SX+FX effective running time

Can accumulate 3.7x10'8POT/day = >135 days(net) is necessary to reach >8x102°POT




Average Beam Power [kW]
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Before Summer 2012

~3x102°POT
. Qet2012~une2013
7 8 5 % % £ 4 & & % 3 2 2 _57x10°°POT(FX100%)
S8 f & & T 8 =78 8 7 38x10%POT(FX=103day=67%)
Total

8.8x1020POT(FX100%)
6.8x1029POT(FX=103day=67%)




significance (O)

Near term expected sensitivity

expected significance of Ve appearance

7_

(op

sin220,3=0. |
sin2203=0.09
sin220,3=0.08

It is not sufficient w/
103days (2/3 of
scheduled user beam
time)

x 10% pot



significance of v_appearance (G)

NOvV A early reach
sin”(20,)=0.095, sin”(20,,)=1.00, 6=0 (ver: Apr 2012)
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IVIId term program
Precision measurements of appearance and

d Isa p pea ra n Ce Normal Hierarchy
vu to ve Oscillation Probability ,/’
0.08 C Red : systematic error for 5(sin220,3)=0.0025 /
Acc v, appearance measurement b donimenereten e pael
Vi dlsappearance measurement s
9 PI‘ECISE 923 0.05 & ry - .' \§ ”;{Z‘Ifu_wc}
Reactor Ve dlsappearance measurement B 7 stat.
9 PI‘ECISE 913 004__ lrwer’;ed Hierarchy
. ] 0.03F . s
» Could give hint on SCP : pproved POT (~8x10%!pot)
0025 g5 00— Ts0 200 250 300 350
CP 3 (deg)
G.Fogli@Nu2012
Fractional 1o accuracy [defined as 1/6 of +3c range]
om? sin’6,, Am?
2.6% 5.4% 3.5%
Already similar precision!
Improving precision of both P(v ,2v,) and 6, are important |



Necessary beam power to accumulate

Avinnte havinanA NN /A
V. €VEeNLS beyona NUVA

(¥30% (stat) err argument)

T2K
— 7.27 evts @ 2.56 x 10%° POT

NOVA expectation
— 23 evts / yr (= 6x10%°POT)

Then, for T2K to accumulate >23evt/yr

— Need >(23/7.23) x 2.56e20 = ~8x10%°POT/yr = (380 kW x
le7s)

(A case study to give you idea)

— If beam time of 1.3e7sec (~3700hr~154d) in 9month (17d/
month) can be used after accelerator running efficiency (as in
the previous case study) for either SX or FX

— We need

e >420kW if SX:FX =1:2 (FX~2500h~100d~9e6bs)
e >560kW if SX:FX = 1:1 (FX~1850h~76d~6.7¢6)



Request (Summary)

We would like to accumulate >8x102°POT (5x102%°
more from now) before LINAC shutdown

— To go ahead NOvVA (~5c level at present central value)

— We would like to thank IPNS/KEK and J-PARC the effort to
increase user beam time

After LINAC upgrade, we need to accumulate
>8x10%°POT /year (30% error argument)
(Corresponds to > 400kW if SX:FX=1:2 case )

— To keep producing leading physics output

e COMPARISON between T2K and NOVA is very important for
possible hint of matter effect, CPV

e BOTH EXPERIMENTS need to HAVE HIGH / SIMILAR SENSITIVITIES.
Early realization of design power of 750kW
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