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•Research topic: 

     A journey into the  
      zeptouniverse: 

• After a very promising start finally 
not granted by NWO. 

• Will submit again in the next round…
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ENW GROOT PROPOSAL

[Congratulations to ATLAS to their ENW Groot!]
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•We have filled two postdoc 
positions for this autumn: 

•Higher-order amplitude calculations 
(Vidi grant Franz Herzog): 

 Andrea Pelloni (PhD @ ETHZ) 

•Dark matter (Vidi Kallia Petraki): 
 Anastasiia Filimonova  
(PhD @ Univ. Heidelberg)

POSTDOC POSITIONS
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Jorinde van de Vis [now DESY] 

received the “For Women in 
Science Rising Talent Prize” for 
her PhD thesis [Van Holten/Postma]: 

FOR WOMEN IN SCIENCE RISING TALENT PRIZE

Many congratulations!
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NATIONAL SEMINAR THEOR. HIGH-ENERGY PHYSICS

Friday, 13 March   
        (Z011)

Colloquium by Giulia 
Zanderighi (MPI Munich): 
Precision Physics @ LHC
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THEORY MEETS EXPERIMENT 

Suggestions are 
very welcome! 
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FUTURE FESTIVITIES: RESERVE THE DATES
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RESEARCH SNAPSHOTS
Eur. Phys. J. C          (2020) 80:153 
https://doi.org/10.1140/epjc/s10052-020-7702-7
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Abstract Data in B-meson decays indicate violations of
lepton flavour universality, thereby raising the question about
such phenomena in the charm sector. We perform a model-
independent analysis of NP contributions in (semi)-leptonic
decays of D(s) mesons which originate from c → d !̄νl
and c → s!̄ν! charged-current interactions. Starting from
the most general low-energy effective Hamiltonian contain-
ing four-fermion operators and the corresponding short-
distance coefficients, we explore the impact of new (pseudo)-
scalar, vector and tensor operators and constrain their effects
through the interplay with current data. We pay special
attention to the elements |Vcd | and |Vcs | of the Cabibbo–
Kobayashi–Maskawa matrix and extract them from the D(s)
decays in the presence of possible NP decay contributions,
comparing them with determinations utilizing unitarity. We
find a picture in agreement with the Standard Model within
the current uncertainties. Using the results from our anal-
ysis, we make also predictions for leptonic D+

(s) → e+νe
modes which could be hugely enhanced with respect to their
tiny Standard Model branching ratios. It will be interesting
to apply our strategy at the future high-precision frontier.

1 Introduction

Forty-five years after the discovery of the charm quark,
flavour physics has developed into a broad line of research,
allowing us to probe the Standard Model (SM) with unprece-
dented sensitivity to new interactions and particles at energy
scales far beyond the TeV regime which is directly accessible
at the Large Hadron Collider (LHC) today [1].

In these explorations, decays of B mesons usually play
the key role. Measurements by the BaBar, Belle and LHCb
collaborations of processes originating from b → c!−ν̄! and
b → s!+!− quark-level transitions indicate deviations from

a e-mail: koole@mpp.mpg.de (corresponding author)

the SM, where the following observables are in the focus
(! = e, µ):

RD(∗) ≡ B(B → D(∗)τ−ντ )

B(B → D(∗)!−ν!)
, RK (∗) ≡ B(B → K (∗)µ+µ−)

B(B → K (∗)e+e−)
.

(1)

The experimental values of these ratios show tensions with
respect to the corresponding SM predictions at the (2–3)σ
level (for recent reviews, see, e.g., Refs. [2,3]). In particular,
the data raise the exciting question of a possible violation
of a central feature of the SM: lepton flavour universality
(LFU).

On the theory side, various models of New Physics (NP),
i.e. physics lying beyond the SM, have been proposed that
could explain the B-decay anomalies, allowing in particular
also for violations of LFU. Important specific scenarios are
given by leptoquark models [7–12], Z ′ models [13–15] or
Two-Higgs-Doublet models [16–18], implying usually a rich
phenomenology of patterns and correlations among various
observables.

In view of the potential violation of LFU in B-meson
decays, it is interesting to search for such phenomena and
possible signals of physics beyond the SM also in the charm
sector. In fact, in NP scenarios allowing us to describe the
B decay anomalies, effects may also arise in weak decay
processes of D mesons. In Ref. [19], rare decays of the
kind D → π!! and Ds → K!! have recently been ana-
lyzed. These modes arise form flavour-changing neutral cur-
rent (FCNC) interactions and are the counterparts of the rare
B decays entering the RK (∗) ratios in Eq. (1). Such processes
are usually considered as particularly powerful NP probes as
they are not allowed in the SM at the tree level but originate
from quantum fluctuations at the loop level. For an analy-
sis of rare s → d kaon processes, see Ref. [20]. However,
decays caused by charged-current interactions at the SM tree
level may also be affected by NP effects, as indicated by
the RD(∗) observables in Eq. (1). This opens up the door to
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Stay tuned …


