article Physics

lberg SS 2012

lavour Physics | + |l

Schoning/Rodejohann 1 Standard Model of Particle Physics SS 2012



lating Neutral Currents (Lepton Flavor Violation)
/Baryon Number Violation

Ive Neutrinos
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Reaction

Present limit

Reference
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< 1,0 x 1p~12
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< 6.1 x 1913
< 7% 10-13
<4.6x 10711
< 8.3 x 101
<11x10-7
< 45x 108
< 3.2x 108
< 3.6 x 16—8
< 8.6 x 19™*
< 4.7 x 1012
< 2.1 x 1010
< 3.1 %x10™°
< 1,7 % 108
< 98x 108
< 1.2 x 10~°

Schoning/Rodejohann

Brooks et af. [49]
Bellgardt ei al. [55]
C. Dohmen et al. [70]
Wintz [72] *

Bert et al. [73]
Honecker et al. [71]
Willmann et al. [23]
Aubert et al. [24]
Hayasaka et al. [25]
Mivazaki et al. [26]
Miyazaki et al. {26]
Edwards et al. [27]
Ambrose et al. [28]
Lee et al. {29]
Arisaka et al. [30]
Akers et al. [31]
Akers et al [31]
Abreu et al. {32]

ur Violation

MNS matrix, W.R next week)

jolation not seen:

The SM prediction for Lepton
Flavor Violating (LFV) Processes
is negligible (GIM-like suppression)

Any sign of LFV would manifest
New Physics
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A exit bearn sclencid

B gold target

G vacuum wall

D scintillator hedoscope
E Cerenkov hodoscope

F inner drift chamber
G outer drift chamber |
H superconducting coit |

| hedum bath

e o

J magnet yoke

Table 19.6,
conference proceedings.)

n

Past experiments on g~ — ¢~ conversion. (*Reported only in

Year  Location  Process Upper Limit Reference
1972 ~SREL pm+Cu—e” +Cu <1Ex 1073 [66]
1982  SIN pm+328 s e 4328 7 x 100 [67]
1985 TRIUMF p  +Ti—e +Ti <16x10~1 68]
1988  TRIUMF g~ +Ti—e” +Ti < 4.6x10712 [69]
1988 TRIUMF p~+FPb—e  +Pb < 4.9x10-10 691
1993  PSI pTATi—se” +Ti < 43x10712 [70]
1996  PSI B Pbse” 1 Ph <46 x 1071 [71]
1998*  PSI B+ Tioe +Ti  <61x10713 [72]
2006  PSI L4 Au— e +Au < T7x10713 73]
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configuration 2000
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events per 0.25 MeV/c

run2000C: pe conversion on gold
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M N — e N conversion

electron receives kinetic
energy from muon mass
minus nuclear recoil energy
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no sign of a signal!
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Design and construction: Heidelberg
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aul Scherrer Institute (PSI) in 2014+
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oton Number Violation

1 —10” years

0+
pAme : O B
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T[+ 7L)e+ y proton

Super Kamiokande

0 observation of Baryon or Lepton Number Violation!

The fact the humans and life exists on earth (no radiation damage) excludes
already BSM scenarios!

However, baryon or lepton number violating processes are required to explain
matter antimatter asymmetry in universe

New BSM Physics is required!
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