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Cross-topic Antimatter

Conveners: Carsten Niebuhr (DESY Hamburg), Ulrich Nierste (KIT),
Hans Ströher (FZ Jülich), Jochen Walz (HI Mainz)

Our program:

Monday 12 December 2016

Registration and Coffee (10:00-11:00)

Strategy-Session (11:00-13:00)
time [id] title presenter

 11:00 [1] Programm and Future in POF4 BLÜMER, Johannes

 11:30 [2] Topic 1 SCHÖRNER-SADENIUS,
Thomas

 12:00 [3] Topic 2 MAAS, Frank

 12:30 [4] Topic 3 DREXLIN, Guido

Lunch - (13:00-14:30)

Antimatter: Cross Topic Parallel Session - (14:30-17:00)
time [id] title presenter

 14:30 [28] Relating EDM to fundamental CP-violating parameters WIRZBA, Andreas

 15:15 [29] Analysis of B -> K tau tau at Belle WEHLE, Simon

 15:45 [30] Analysis of Tauonic B Decays HECK, Martin

 16:15 [31] Discussion forum on new physics in B->X tau tau decays BLANKE, Monika
NIERSTE, Ulrich
NIEBUHR, Carsten

Nature of Dark Matter: Cross Topic Parallel Session - (14:30-17:00)
time [id] title presenter

 14:30 [5] Studying generalized dark matter interactionswith extended
halo-independent methods

KAHLHOEFER, Felix

 14:55 [6] Axion dark matter from topological defects SAIKAWA, Ken ■ichi

 15:20 [7] FUNK dark photon search: status and perspectives VEBERIC, Darko

 15:45 [8] Dark photon searches at MAMI and MESA DENIG, Achim

 16:10 [9] Dark matter models with two mediators DUERR, Michael

 16:35 [10] Phenomenology of flavoured dark matter KAST, Simon

Neutrino Properties: Cross Topic Parallel Session - (14:30-17:00)
time [id] title presenter

 14:30 [22] Neutrino production in the sources of the UHECRs and the role of nuclear
physics

FEYDNITCH, Anatoli

 14:55 [23] Testing neutrino mass generation at the GeV scale: Experimental reach
versus theoretical predictions

RASMUSSEN, Rasmus W.

 15:20 [24] Testing neutrino properties with IceCube TERLIUK, Andrii

 15:45 [25] Neutrinos in core-collapse supernova nucleosynthesis SIEVERDING, Andre
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Change: talk by Andreas Wirzba (FZJ) cancelled.
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Parallel session Antimatter

Attendance: 6 people,
thereof 2 from DESY and 4 from KIT,

or 3 theorists and 3 experimentlists

Apparently a small number . . .

. . . which might be the remnant of
∼ 6 · 1010 physicist-antiphysicist annihilations.
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Simon Wehle

Topic: Angular analysis of

B → K ∗`+`−, ` = e, µ

with Belle data. q2 is the invariant mass2 of the `+`− pair.

This decay is triggered by b → s`+`−. Related observables show
persistent deviations from the SM prediction:

angular-analysis observables in B → K ∗`+`− at LHCb
B(B → φµ+µ−) too small
B(B → Kµ+µ−)
B(B → Ke+e−)

deviates from 1

Combined significance of this anomaly: ∼ 4.5σ.
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Does Belle confirm the LHCb anomaly?
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The Belle data support the LHCb anomaly!
Moreover the deviation is driven by B → K ∗µ+µ−, not B → K ∗e+e−.

The b → s`+`− amplitude is generated by a quantum loop in the SM
and therefore highly sensitive to new physics.

Upcoming: Belle analysis of B → K ∗τ+τ− by Simon Wehle.
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Martin Heck: B → τ+τ−

Preselection
● Use hadronic tag side reconstruction;

● Require otag > 0.05, |∆Etag| < 0.05 GeV ,
and MBC,tag > 5.27 Gev/c2 on the tag side;

● Reconstruct tau into two charged tracks, divide sample into PID subsamples;

● Veto on good tracks, pi0, KS, KL;

● Cut on angular variable in the pionic final states, see later...

Systematic uncertainty currently under investigation.
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Martin Heck: B → hνν

with h = π,K , ρ . . .

Conclusion
● Limits are about in line with 

expectations, when assuming no 
signal;

● We have made progress since 2010;

Logarithmic Scale
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Theory discussion

New physics in B ! D(⇤)⌧⌫

CKM 2016

HFAG average:
4.0� deviation from SM

full set of 4-fermion operators

(b̄L�µcL)(⌫̄⌧L�
µ⌧L)

(b̄LcR)(⌫̄⌧L⌧R)

(b̄RcL)(⌫̄⌧L⌧R)

(b̄R�µ⌫cL)(⌫̄⌧L�
µ⌫⌧R)

(b̄R�µcR)(⌫̄⌧L�
µ⌧L)

‚ restoring SU(2)L invariance

(Q̄i
L�µ�

aQj
L)(L̄L�

µ�aLL)

(Q̄i
LcR)i�2(L̄L⌧R)

(b̄RQj
L)(L̄L⌧R)

(b̄R�µ⌫Q
j
L)(L̄L�

µ⌫⌧R)

‚ also induce (b̄q)(⌧̄ ⌧ )

2 M. Blanke, U. Nierste New physics in B decays with ⌧ final states
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Flavour structure – example: (b̄RQj
L)(L̄L⌧R)

2. flavour alignment in the down-sector

alignment with dL:
Qj

L =

✓
V ⇤

uduL + V ⇤
cdcL + V ⇤

tdtL
dL

◆

‚ too large contribution to B ! ⌧⌫ and Bd ! ⌧⌧
alignment with sL:

Qj
L =

✓
V ⇤

usuL + V ⇤
cscL + V ⇤

tstL
sL

◆

‚ again trouble with Bs ! ⌧⌧ and ⌧Bs

alignment with bL:
Qj

L =

✓
V ⇤

ubuL + V ⇤
cbcL + V ⇤

tbtL
bL

◆

‚ no Bs,d ! ⌧⌧ generated
‚ strongest constraints from bb̄ ! ⌧ ⌧̄ at the LHC

Faroughy, Greljo, Kamenik (2016)

4 M. Blanke, U. Nierste New physics in B decays with ⌧ final states
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Summary

B → K (∗)`+`− decays are a hot topic. The DESY Belle analysis of
B → K ∗`+`− confirms the LHCb anomaly.
B → K (∗)τ+τ− and B → τ+τ− are studied at DESY and KIT.
KIT theorists are on the case.
A KIT Belle analysis lead to improved bounds on B → hνν
branching fractions.
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