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EYEARC Main Ring conS|stent Wlth reactor experlments
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Backgmund component—

Fit region < 1250 MeV

Nobs : 28 Ve candidates <

Nexp : 4.9£0.6(syst)
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“Clean Vy— Ve appearance measurement’ has
been established! &> make CPV test possible

* S/N~5 or so, clean Ve appearance signal can be observed.
* Key elements are (i) narrow-band sub-GeV clean v, beam,

(i) 300km baseline, and (iii) high performance large water
Cherenkov detector 5



JPARC V: off-axis sub-GeV narrow-band beam
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EV=|Am232|L/(2Tr)~O.6GeV Signal €
First OM for Super-K at L=295km eSmall non-QE interactions (NCTT,
ebeam Ve (0.5% at OM)—low BG ¢ MWTT" etc)™ low backgrounds



* For ve appearance in T2K (J-PARC beam)
* Ve signal efficiency ~60%
e BG vutantivyCC<0.1%, NCT1T%~1%
(0.1<E"c,<1.25GeV, can be optimized in
future)

* Excellent particle ID capability > 99%

* Energy resolution for e and Y ~3%
* Energy threshold ~5MeV
* Supernova V, solar V...
e Stable operation
* energy scale stability ~1%
* livetime for physics analyses > 90%

Excellent detector performance
&

Scalablity
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Letter-of-Intent r conceptual design and physics |
sensitivities: arXiv: 1 109.3262 [hep-ex] ~100 pages

Total Volume:  Imillion ton (20%Super-K)

Photo-sensors: 50cm@*x99,000(Inner Detector)
20cmpx25,000(Outer Detector)
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(Optimistic) Timeline for anticipated results
-2022 ~20 CPV indication (sin?0=1) by T2K+reactors (also in Nova)
-2023 Start Hyper-K data taking

-2026 Discovery of leptonic CPV w/ >50 (MH at the same time or earlier)
-2028 Discovery of proton decays

-20XX Always ready for Supernova newtrino burst




J-PARC power upgrade

Sekiguchi@NNN 3
7>

© MR Upgrade Timeline £,

FX power [kW]

Cycle time of main magnet PS
New magnet PS for high rep.

Present RF system
New high gradient rf system

Ring collimators

Injection system
FX system

2013/11/12

Li. upgrade

150 200 300 400 750

3.04 s 256 s 24 s A 13s
installation/test
Install. #7,8  Install. #9 Manufacture
installation/test

Additional Add.collimators  Add.collimators

shields ?2n':1 v:)hields (3.5kW)
New injection 4 Kicker PS improvement, Septum 2 manufacture /test »
kicker
q LF septum, PS for HF septa manufacture /test »
NNN2013, Kavli IPMU 16
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International Hyper-K Working Group

4th Open Hyper K meeting (January 27-28,2014) @ Kashiwa
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V physics targets of Hyper-K
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CP measurement w/ Hyper-K/]-PARCV

Appearance probability at Hyper-K (baseline=295km)

Normal hierarchy Neutrino Anti-Neutrino
0.1 0.1
i ’ sin22043=0.1 i sin22043=0.1
oosill|| CP effect — -0 008 520
io.oa% - g i ;/QR fi 0.06 . g ) ;/275
~ U. I .
et || AN AR Z 004
0.02f 0.021
O_ o L o: .............. N I T N B
0 1 2 0 1 2
E, (GeV) E, (GeV)

» Direct CPV test by comparing P(Vu—Ve) and P(Vy—V.). >30 for
70% of O space.

» O measurement (w/ precision of 10°~20°), Test of (exotic) CPV
origin

» Good chance to determine MH by J-PARC v alone (50% of 0
space).

» High statistic atmospheric vV data will enable us to determine MH.
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Expected Ve CC candidates

sin220,3=0.1 v mode 0.75MWx3yrs v mode 0.75MWx7yrs
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e Ve: ~3500 events, Ve: ~2000 events
® +25% variation due to CP d



7.5MW - years

Normal mass hierarchy (known)

Contours

5% systematics on signal, v, BG, Ve BG, V/V

% true points
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KXV: 023 octant and CPV
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- many models predicts branching ratio of p—e*n, e*p, e*w are 10~20%
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Supernova neutrinos

Cumulative supernova rate Hyper—K detectlon probablllty
I ' ' X L N e
_>09§ — II\\II OI—CIJSC?
08| ) go.ag R\ p— L H
: 207 1 \% E>10MeV
—_—_ S i RN i
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;%0.4— 59’:% / % 0.4 g
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O%(Eil * -t 0.2} Ll
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0 — - | leltI | Otm“ ---------
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Distance D [Mpc] Distance (Mpc)

* [SN about every 10 years is expected within 2 Mpc
e >50% efficiency is estimated for required signal
multiplicity of 3 for SN at 2 Mpc distance.

* Further study will be performed on E threshold and
expected BG.
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V burst @ Milky way (10kpc)
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i Future LBL plans in EU

® The future experiments to
measure CPV and MH
conclusively are proposed.

1st Phase:
* New v beam @ CERN SPS (700kW)
+ 20kt LAr-TPC w/ magnetized iron

detector @ 2300km

1 R T

Future LBL plan in JP|

2"d Phase:

* high power PS (2MW)

+ 100kt LAr-TPC w/ magnetized iron
detector @ 2300km

* New v beam @ HP-SPL (4MW)

+ 2x300kt WC @ 130km

Future LBL plan in US

E .

LBNE: New v beam facility for
FNAL-MI (700kW—1.2MW—2.3MW)
+ 10kt—34kt LAr @ 1300km

/| TR U Ny T

Jl)-PARC+1Mt WC (Hyper-K)
AQ L2295km ON=2.5deg




J. Strait @ P5 meeting
Plausible Schedule for International LBNE

Question 1: “a brief summary of ... a notional timeline...”

FY14 |FYi5 |FY16 |Fy17 |Fy18 |FY19 |FY20 FY21 |FY22 |FY23 |Fy24 |Fy25s
CD-3a CD-2 CD-3b ' ' ready for ops CD-4

Decay pipe, Absorber design
Beam Embankment Design / Contracting - _
Beam Embankment Construction -

Beam Embankment Settlement | _
Beam, ND Hall CF Construction _
Beamline Installation _

Beamline Commissioning l

TS I O

ND Installation / Commissioning

Development of Int'l Agreements _
Ross Shaft Rehab (by SURF) ] ! |

Geotechnical Investigation -
Far Site CF Advanced Conc Des -

Far Site CF Prelim/Final Design _ .
Far Site Excavation/Concrete Liner | _ _
Cryostat construction | | 0 | |

Far Detector Installation —

Far Detector Commissioning -

P5 — 3November2013;\%ﬁ L/ L\ 35 Igfja%%ﬁ? 21
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Letter of Intent, Hyper-K WG,
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