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Search for v. appearance from v, beam

< §in?20;3 to 0.008 (factor ~20 improvement over

CHOOZ)
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12K main goals
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<= Search for Ve appearance from v, beam

< sin“20;3 to 0.008 (factor ~20 improvement over

CHOOZ)
<+ Precision measurements of v, disappearance

<+ 1% in sin®20, 3% in Am?
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12K main goals
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<+ Search for v. appearance from v, beam

@

<= sin“2013 to 0.008 (factor ~20 improvement over

CHOOZ)

¢ = Precision measurements of v, disappearance

2 >

= 1% 1n sin*20, 3% in Am?

¢
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= 1o achieve these precise measurements,

understanding of vV beam and interaction indispensable!
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Predict events (signal&BG) @ Super-K
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on-axis detector
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<= Off-axis scheme: 1 mrad < ~20 MeV shift in Ev @ SK

- < Direct monitor of Vv direction
(MUMON sensitive to Eu>5GeV)

! < 747 modules of Fe+scintillator tracker to
I- cover large area
10cm Fe x 10 layers

- - - - - ] ey —

~10m

~0.3 events/ to.111 + (also surrounded by veto e lanes)
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Beam direction measured with ~0.15mrad precision @
1% intensity, | month (MC)

Detector component to be tested

Engineering design ongoing

5006‘°§Line: nominal
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. mm off to the gide
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Off-axis detector
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Off-axis detector
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Reuse UAI magnet
(0.27T dipole)
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< lracker (FGD+TPC)  coils

for CC measurements
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Off-axis detector
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< lracker (FGD+TPC) cois

for CC measurements

<= POD for it!
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Off-axis detector
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L < 2 ECAL TPCs
Reuse UAI magnet | «xo

(0.27T dipole) yoke N

Magnet

<= Tracker (FGD+TPC) coils

for CGC measurements

! = POD for r0

production WL T—

< ECAL and SMRD
surrounding IR for Pi-zero
EM /muon Detector
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! = POD for r0

production

EM/muon

= Reuse UAl magnet | o

(0.27T dipole) yoke \
<= Tracker (FGD+TPC) coils

for CGC measurements

<= KECAL and SMRD

surrounding IR for Pi-zero
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Off-axis detector
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Sounds like a collider detector...?
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Measure 1’ production cross section
Scintillator+Pb layers

_ Upstream 2/ 3 interleaved
| with water target

~60K single ¥ events expected
with 102! POT

Photosensor Water Target
/ (where required)
¢ . ’
water rich’ part
EndCaps Absor'ber7' p




Fine Grain Detector (FGD)
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< Provide active target (~1.2 tons / module) to |

tracker part by plastic scintillator (a la K2K-
SciBar)

<+ ]xlem? segmentation, 192x192x30cm?® module
< 'Iwo modules
% < One tully scintillator

< The other interleaved with
H»O target

\/
"

~4x10° events

expected with 102! POT FGD scintillator prototype ;
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TPC

| charged particles coming out

of FGD

< <10% resolution below

1GeV/c
' < Also provides PID by dL/dx

<= (hosen micromegas _
as gas amplification system

< Prototype working,
technical design being fixed

! I
i _# " THREE TPC MODULES WITH TWOQ FGD
UNITS FOR THE ND280 EXPERIMENT

Inn
PCB for E ﬁeld lermi nnnnnn
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EM measurement for pi10 and nue
measurements.

Lead-scintillator sampling calorimeter
10Xo around tracker
~4.5X0 around POD
~12 Xodownstream

Design optimization

ongoing
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t = Instrument gaps of magnet yoke
to measure muon range | |
t = Also provides trigger for calibration P
I < Prototype test soon
< Installation scheme being developed
< Measurement of UAI yoke gaps
sgmtﬂlator prototype @ Russia |
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Multi-Pixel Photon Counter
by Hamamatsu, Japan
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< All but TPC will use scintillator + WLS fibers

<= Magnetic field, imited space, many channels

Development of new photo-sensors!
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Photosensor status
___________________________________________________________________ |
< FExcellent photon counting capability.
< Gain 10°-10° with <100V voltage |
_ | HPK311-53-1A-002-1 |
< Photon yield =2 PM'T =
gsocf h1 :
<+ Noise ~<1MHz (>0.5p.e.) ™
6005 ﬂ e :
<= Shifting to mass-production  _}
< Quality control
< (Connection to WLS fibers &= s
< MPPC ADC distribution |
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2006 2007 2008 2009 |
Q3 |@4 |a1 |@2 |a3 |@4 |a1 |@2 |03 |@4 [a1 |@2 |03 |q4
Technical review
ND hall excavation
! |
' Magnet Install
| Building construction
On-axis installation
| Tracker installation
! :
| Beam start Apr. 1, 2009
| POD/ECAL installation
Not shown: development/production of each sub-detector 1§
Also need hard work!
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