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What is charm?

of Charm
» Charm is the second-heaviest up-type quark in the C
Standard Model (SM)

> Discovery in 1974 cemented much of the SM as we

D°rtmund
celebration

know it
- Confirmation of quark model of hadronic physics

- Paved way for discovery of electroweak unification

> Probe for BSM physics in the up-type sector
- CKM elements, CP violating parameters
- Null tests of heavily suppressed decays

- Gateway between light and heavy flavour physics
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Charming hypotheses ;
~irsk Frc}[pased bv Bjorken and Giashowgéqﬁ
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Charming hypotheses Z

First Fropased bv Bjorw’em and Glashow 6*

CGrlashow, Il.éopoutos and Matani thewn praposed. “charminess”

= & IM mechanism requérﬁd 4-th quark to w\bfj 1970
eleckromaqgnetic and weak forces
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Charming hypotheses 7

First propased bv Bjorw’em and Grlashow 6§~
CGrlashow, ILEOF’OMLOS and Maitani then F?rc)posed “charminess”
= GrIM mechanism r@.quired 4-th quarw to uv\bfj 1970

eleckromaqgnetic and weak forces

unification

Grlashow, Salam
and Weinberq
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Charming hypotheses 7

First propomd bj Bjorw‘em and Grlashow 6§~
CGrlashow, Il.i;opoutos and Matani then proposecl “charminess”
= & IM mechanism r@.qu,i;r@.d 4-th quark to um&fj 1970

eleckromaqgnetic and weak forces
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Suppressmm as sinB.cosB. and -sinB.cosB. terms cancel! Glashow, Salam
and Weinberq

Dortmund Celebration of Charm: Celebrating 50 years of experimental charm physics Jamie Gooding 7th March 2024 3



D’rtmund
celebration
of charm

Charming hypotheses 7
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Discovering charm . -
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1974: the J/yw meson is discovered — the charm quark is found
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50 years of experimental charm

D’rtmund

1974 celebration
of charm

1975 secvsssnnnnnnnnnnnnns

Sing\y-charmed ............... 1976

A¢ baryon Neutral DY and
charged D™ mesons
2007 ssressssssasssnnnnnnn
Mixing of DO-PO  fremmmemmmeeeees 2017
TERenE Doubly-charmed
= baryon
2019 crssssnsssssnnnnnnnns
CP Vio\ation ............... 2022
in charm Intrinsic charm
Present in the proton
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> Experiment:
- Junior Research Group lead by Dominik Mitzel

- Measurements in charm hadron decays at LHCb

> Theory:
- Working Group lead by Gudrun Hiller
- Studies of BSM models and symmetries for rare semi-leptonic/
radiative decays of b and ¢ quarks
- Junior Research Group lead by Emmanuel Stamou

- BSM phenomenology, including in heavy tlavour

(b and ¢) interactions
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Celebrating 50 years of charm
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» Holding the "“Dortmund Celebration of Charm” this year of charm

- String of outreach events dedicated to charm anniversary
> Many activities in the works
- Aim to reach a broad range of audiences
- General public

- Local school students

- University community (within and outside of HEP)

- Events planned to coincide with anniversary in November
- Public lecture planned as main event
- Smaller activities in run-up also being planned

- Social media strategy supporting events
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» Plan to hold most events in November, around

anniversary date

> Core event = public lecture:
- Either on campus or in Dortmund, depending on
level of interest

- Would like to also involve key tigure in charm
history (TBC)

> Possible peripheral events:
- Stand at university open day (Tag der offenen Tiir)

- Tie-in with masterclasses
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Social media strategy

» Ramped up social media presence in past

months
- Accounts on X (formerly Twitter) and
Instagram refreshed
- Visual identity updated; unique visual
identity for the charm celebration

- Regular cross-platform posting

> Currently playing back the last 50 years in

each post

Follow us: @dortmund |hcb
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Edit profile

Dortmund Celebration of Charm
@dortmund_Lhcb

This year Dortmund celebrates 50 years of experimental charm physics 4: Official
account of the @TU _Dortmund research groups working on @LHCbExperiment at
@CERN

& Science & Technology © Dortmund, Germany
2 e5.physik.tu-dortmund.de/en/ Joined October 2023

23 Following 48 Followers

&  dortmund_lheb

- 9 119 18
Sfam posts followers following

LHCb at TU Dortmund
Science and tech
Official account of the @tu_dortmund research groups
working on @lhcbexperiment at @cern

(2’ e5.physik.tu-dortmund.de/en/
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Conclusion
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» 50 year anniversary as good a time as ever to celebrate rich

charm history

> Charm is a key part of the Dortmund particle physics

research programme
» Qutreach programme planned to celebrate anniversary
- Direct activities planned tor November

- Indirect activities (e.qg., social media) already underway
Follow us: X

Thank you for your attention @dortmund_lhcb
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