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Introduction

3¢ Long base-line Neutrino Experiments

3k Relevance of Electron-Scattering for Neutrino Physics

3k Experiments at MAMI

2% Future Directions
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Long Base-Line Experiments

DUNE

Near Detector
NND(VOMER) m— /dEV(I),/a (EV) X O'(EV) X Rya (E,/,ER)

Far Detector
Nrp(Vo = v3, ER) = /dE,,@,/a (Ey) xo(E,) X Ry, (Ey, Er) X P(vq — v3, B,)
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Why nuclei are relevant for neutrino physics ¢
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Electron Scattering vs Neutrino Scattering

Neutrino-Nucleus scattering
d*c
dQdw

= 00 |LccRec + LerRer + LR + Ly Ry + LRy |

(Unpolarized) Electron-Nucleus scattering

d*c do . 1 Q% do
dQdw (d—Q)Mott [FRL(Q) (2 q* +tan” E)RT( )] N (‘d_Q)}\/Iott [UL +0T}

Use electrons for testing neutrino-nucleus interactions generators.
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The Racetrack Microton
(Institute for Nuclear Physics, U. Mainz)

MAMI-B: 855 MeV
(seit 1990 in Betrieb)
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The MAMI Accelerator Facility MESA
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A1 Collaboration

Spectrometers
A B

QSDD

Configuration

Max.Momentum
(MeV) /35 870 551
Solid Angle (msr) 28 5,6 28
Mom. Resolution 104 10-4 10-4
Pos. Res at Target 3.5 ] 3.5
(mm)

electron beam
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Electron Scattering: Existing Dataset
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MAMI 12C data

M. Mihovilovic (J.Stefan Inst.)

12C(e, €') at 855 MeV
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In the near future: Oxygen and Argon

Watertall target Cluster-jet Target

Streukammer

Vakuum

Schim — I Gas Jet Target

Festkorper-

o largetleiter

Targets — ransfor pan

Streukammer-
Verteilungs- fenster
system T

I — Schlitz

<— Stahlfolie

Schliauche

1 i

~— Hz'
Atmosphiire

\

Unterbau Basisplatte

Y\
Vakuumdurchfiihrung

* Window-less targets: backgrounds reduction
* Exclusive measurements possible
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Summary

Contribute to next generation LB neutrino physics program

* Neutrinos are a concrete case of new physics, top priority in particle/fundamental physics
* MAMI + A1 well suited for precision measurements of eN cross sections
* More 12C data to analyze: L/T separation, Coulomb sum rule, ...

In the future

* Measurements on Argon and Oxygen with a Jet Target

* Exclusive measurements, pion production, ...

* MESA: precision low energy eN scattering (an opportunity for SN neutrinos?)
* Complementary to the JLab program
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