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Based on a work with
Hiroaki Sugiyama (KEK) &
Noriaki Kitazawa (TMU)

Without referring to specific models, assuming
the maximum values of the New Physics
parameters which are currently allowed by all the
experimental data, the values of oscillation
probabillities are estimated for future long
baseline experiments.




NP effects in propagation (NP matter effect)
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NP effects at source and detector
(Charged Current)
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For simplicity, here we discuss the case where
US=U9=1, i.e., NP exists only In propagation.

For simplicity, we’ll also neglect all complex phases.



® Our starting point: two constraints on €

(MDavidson et al ('03): Constraints from
various Vv experiments




@Friedland-Lunardini
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With some modifications:
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® Phenomenology with €., , €
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In low energy limit In high energy limit
(JAE; |>> A), reduces (IAEy [<< A), it
to vacuum oscillation reduces to N =2 case

analytical result analytical result

In between ( |AE; [~ A),

analytical treatment is difficult

numerical result



€ In high energy limit |AEjk |<< A (E>a few 10 GeV),
it reduces to N, =2 case:
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@ In low energy limit |AE;, |>> A (E< 10 MeV), it
reduces to vacuum osciIIJations reactors
have no sensitivity to NP (because AL<<1)

L=2km (reactor)

Indistinguishable
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€ In between 10 MeV <E< a few 10 GeV ( |AEjk |~
A ), analytical treatment is difficult.
numerically calculated

® MINOS (V,~V,) (L=730km, 0<E<25GeV)

® T2K(K) (Vu*\’e) (L=295km, O<E<1GeV)
(L=1050km, O<E<5GeV)

® V factory (Veé\/w Ve2V.)
(L=3000km, 0<E<50GeV)
(L=730km, O<E<25GeV)

_ 2
NB Plot for SM+m_ has &330% uncertainty because Pgolden > 523’

ilver * Coyr| 0.9<5IN226,,<1.0. Nevertheless NP effects can be

distinguishable even with this uncertainty, except for T2K.




MINOS may see NP!
VINOS (v, appearance)
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v factory (golden channel)
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L=3000km
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®Assuming the maximum values of the NP
parameters which are currently allowed by all the
experimental data, the values of oscillation
probabilities are estimated (taking into account
NP in propagation only) for future long baseline
experiments.

®There Is a chance that MINOS (VM—Ne), T2K(K)

(VM—>Ve), V factory (Ve—>VH, V.2V, ) see a
signal of NP which could be larger than what is
expected from the CHOOZ limit on 0445 In SM+m,,.




®The Silver channel (V= V.) is the most powerful
to detect the effects of New Physics for larger

value of €., allowed by V ¢, -

®The golden (for NF) (VeV,) and vg

appearance (for SB) (Vpﬁve) channels are also

powerful to detect the effects of New Physics
(because of large 0,5 mixing V V).

® The probability to see the effects of New
Physics depends both on the baseline and E,,
and combination of a reactor, T2K, NF Is
necessary to identify the source of the oscillation.




Future work (In progress)

® Analytical treatment of probabilities

®Inclusion of NP at source (U®) & detector (Ud)

« US and U9 only change the magnitudes of P (the oscillation
lengths are not modified).

« The best way to measure US and U9 is to take the limit L—=0.
* For SB/BB, processes of production and detection are both
hadronic, so ud = ys SB/BB with L—0 Is useless.

* For NF, production process is leptonic while detection

process is hadronic, so ud Q us NF with L—=0 is useful!




In case of N,=2 using Grossman’s notation

NF
(leptonic)

s _ ~lepton
ge _ge,u

(hadronic)
hadron s
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Backup slides
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L=3000km
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\Eap< present bound ——
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