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HOW TO SEARCH FOR NEW PHYSICS I

NA62, KOTO…

BESSIII, LHCb,..

BELLE II, LHCb,..



HOW TO SEARCH FOR NEW PHYSICS II
• Leptonic decays • Semi-Leptonic decays • Non-Leptonic decays

• Semi-Leptonic decays • Mixing• Leptonic decays

Bs2mumu
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Baryon Asymmetry in the Universe:  
A violation of the CP symmetry  - which causes matter and anti-matter to evolve 
differently with time - seems to be necessary to explain the existence of matter in 
the Universe. 
CP violation has so far only been found in hadron decays, which are 
experimentally investigated at LHCb and NA62 (CERN), SuperBelle (Japan),…

Indirect Search for BSM Physics:  
To find hints for Physics beyond the Standard Model we can either use brute force 
 (= higher energies) or more subtle strategies like high precision measurements.  
New contributions to an observable f are identified via:

Understanding QCD:  
Hadron decays are strongly affected by QCD (strong interactions) effects, which 
tend to overshadow the interesting fundamental decay dynamics. Theory tools like 
effective theories, Heavy Quark Expansion,  HQET, SCET ,…enable a control over 
QCD-effects and they are used in other fields like Collider Physics, Higgs Physics, 
DM searches…

Standard Model parameters:  
Hadron decays depend strongly on Standard Model parameters like quark masses and 
CKM couplings (which are the only known source of CP violation in the SM). A precise 
knowledge of these parameters  is needed for all branches of particle physics.

fSM + fNP = fExp
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fSM + fNP = fExp



HOW TO SEARCH FOR NEW PHYSICS V

fSM + fNP = fExp
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fSM + fNP = fExp
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fSM + fNP = fExp
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fSM + fNP = fExp

Good luck in your search for new 
gauge bosons!!!!
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More info about the exhibits:
 https://www.modellinginvisible.org

Some articles about our exhibition:
https://www.dur.ac.uk/news/newsitem/?itemno=31877
http://community.dur.ac.uk/blogs/modelling-invisible-royal-society/
https://www.raspberrypi.org/blog/royal-society-galton-board/
https://issuu.com/communicationsoffice/docs/
4154_du_dialogue_web
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