
T2K program 1207 PAC

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

h d f– Ahead of NOvA
• Precision  measurement of appearance

i h i i h d l l– Tighter constraint in theta13‐delta plane
– Compare with reactor results
First trial to detect possible hint on CPV and mass– First trial to detect possible hint on CPV and mass 
hierarchy

– Determination of m13
2Determination of m13

• Precision measurement of disappearance
– 23, m2323, m23
– Whether  maximal mixing or not?

• Various cross section measurements at near 
detector
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T2K Near term expected  sensitivity

Now

To reach ~5 level
d 20Need ~8x1020POT

At present central value

=0
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Expected machine time & assumed beam power

• Assume beam power  = (achived) x (rap rate increase) = 206kW
– Can accumulate 3.7x1018POT/day  >135 days(net) is necessary to reach >8x1020POT

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



Expected POT

Before Summer 2012
~3x1020POT

Oct2012~June2013Oct2012 June2013
5.7x1020POT(FX100%)
3.8x1020POT(FX=103day=67%)

Total

6

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



Near term expected  sensitivity

Now
6.8e20 8.8e20

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

=0
)
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Mid term program
Precision measurements of appearance and 

disappearance

Acc e appearance measurement 
 Pe=f(s12s23s13s)

 disappearance measurement  pp
 Precise 23

Reactor e disappearance measurement 
 Precise 13 Precise 13

Could give hint on CP Approved POT (~8x1021pot)

G.Fogli@Nu2012

Already similar precision!

9Improving precision of both P(e) and 23 are important



Necessary beam power to accumulate 
 events beyond NOAe events beyond NOA

(~30% (stat) err argument)
• T2K

– 7.27 evts @ 2.56 x 1020 POT
NO A t ti• NOvA expectation
– 23 evts / yr (= 6x1020POT)

• Then for T2K to accumulate >23evt/yr• Then, for T2K to accumulate >23evt/yr
– Need  > (23/7.23) x 2.56e20 = ~8x1020POT/yr = (380 kW x 
1e7s)

• (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 inmonth) can be used after accelerator running efficiency (as in 
the previous case study) for either SX or FX

– We need
• >420kW  if SX:FX = 1:2 (FX~2500h~100d~9e6s) 
• >560kW  if SX:FX = 1:1 (FX~1850h~76d~6.7e6)  10



Request (Summary)
• We would like to accumulate >8x1020POT (5x1020
more from now) before LINAC shutdown
– To go ahead NOvA (~5 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 
>8x1020POT /year (30% error argument) 
(Corresponds to > 400kW if SX:FX=1:2 case )
– To keep producing leading physics output

• COMPARISON between T2K and NOVA is very important for 
ibl hi t f tt ff t CPVpossible hint of matter effect, CPV

• BOTH EXPERIMENTS need to HAVE HIGH / SIMILAR SENSITIVITIES.

• Early realization of design power of 750kW• Early realization of design power of 750kW
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