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Scope
� take “existing” NF andrepeatL-E optimization
� addasecondbaseline
� addnew �nal states– silverandplatinum

� discussimproveddetectors
� for thegoldenchannel
� for theadditionalchannels

� compare
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`Existing' NF
� 1021 muonsperyear
� Eµ = 50GeV
� 5 years� � and5 yearsof � + running
� 50kt magnetizeiron calorimeter
� ef�ciency for goldeneventsriseslinearly from 0

at4GeV to asymptoticvalueat20GeV
� background5 · 10� 5 of all NC eventsand5 · 10� 5

of all right signevents
� for � µ disappearanceweusea thresholdof 1GeV

(no needfor CID)
� energy resolutionis 0:15Eν
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Atmospheric parameters
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sin2 2� 13 sensitivity
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CP discovery reach
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CP discovery reach– L vs E
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Masshierarchy discovery reach
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Lar ge� 13 – L vs E
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Summary – 'existing' NF
differentL andE for differentmeasurements

� L ∼ 2000− 4000km, Eµ ' 30GeV for CPV
� L ∼ 7500km, Eµ ' 20GeV for � 13

� L ∼ 7500km, Eµ ' 30GeV for sgn� m2
31

Eµ = 30GeV andtwo baselines4000km and
7500km
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Silver channel
Silver

� 5kt ECC
� OPERA-likeperformance(Auterioetal.)

Silver*
� 10kt ECC
� 5 timesasef�cient asSilver
� 3 timesthebackground
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Which baselinefor Silver?
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Platinum channel
Platinum

� 15kt LAr TPC
� 20%signalef�ciency
� 1% chargeconfusion
� CID up to 7:5GeV

Platinum*
� 50kt (maybesamethanimprovedgolden

detector)
� CID up to 50GeV

samebaselineasgoldendetector
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Impact of CID thr eshold
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How usefulare thosechannels?
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Rates– I
sin2 2� 13 = 10� 1 Signal Background S/

√
B

Golden 31000(6000) 39 (73) 5000(700)

Silver 210(±) 32 (±) 37 (±)

Silver@732km 260(±) 110(±) 25 (±)

Silver� 2100(±) 190(±) 150(±)

Silver� @732km 2600(±) 670(±) 100(±)

Platinum 4 (120) 140(110) 0.3(11)

Platinum� 6700(27000) 190000(160000) 15 (68)

(Golden)MB 5100(340) 9 (17) 1700(83)
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Rates– II
sin2 2� 13 = 10� 2:5 Signal Background S/

√
B

Golden 1900(450) 39 (72) 300(53)

Silver 3 (±) 33 (±) 0.5(±)

Silver@732km 1.7(±) 110(±) 0.2(±)

Silver� 29 (±) 200(±) 2.1(±)

Silver� @732km 17(±) 680(±) 0.7(±)

Platinum 1 (5) 170(110) 0.08(0.5)

Platinum� 500(1600) 190000(160000) 1.1(4)

(Golden)MB 200(10) 9 (17) 67 (2.4)

P. Huber– p.17/25



Summary for channels
Within a3 �a vor oscillationonly framework

� Channelsareof limited use
� at large� 13: reducecorrelation
� at intermediate� 13: reductionof intrinsic

correlation
Secondbaselineworksbetter(evenrelative to
channel*)!
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Impr ovedgoldenchannel
� 50kt
� 50%ef�ciency at1(3); GeV

� 10� 3(Eν ; [GeV])� 2 of all NC eventsas
background(factor10moreis noproblem)

� 10� 3(Eν ; [GeV])� 2 of all right signeventsas
background(factor10moreis noproblem)

� Energy resolution0:15
p

(E) + 0:085

SeeAnselmo's talk
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Systematics& backgrounds
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Thr esholdvs resolution

2000 4000 6000 8000
L @kmD

0

0.2

0.4

0.6

0.8

1

F
ra

ct
io

n
of

d C
P
H3

s
L

CP violation, Dr=5%

sin22q13=0.1 GLoBES 2006

T2HK*

Better threshold

Better E- res

Optimal app.

Standard

2000 4000 6000 8000
L @kmD

0

0.2

0.4

0.6

0.8

1

F
ra

ct
io

n
of

d C
P
H3

s
L

CP violation, Dr=1%

sin22q13=0.1 GLoBES 2006

T2HK*

Better threshold

Better E- res

Optimal app.

Standard

P. Huber– p.21/25



Comparison
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Comparison
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Comparison
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Conclusion
� lowermuonenergy possible30GeV – oscillation

physics
� lower thresholdfor goldenchannel

� Eµ = 20GeV
� vastlyincreasedperformance
� detectorcost?

� two baselines– correlationsanddegeneracies
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