Charm Meson Report:
PDG Collaboration Meeting 2008

> Carleton David Asner (Carleton University)

UNIVERSITY
Canada’s Capital University

October 10, 2008 Charm: PDG Collaboration Meeting



(My) Introduction

This is my first PDG Collaboration meeting

Involved since 2002
o First review of Charm Mixing

Became an Encoder (Charm) in 2004
o Replacing Pat Burchat

Other affiliations
o Spokesman of CLEO Collaboration

o Heavy Flavor Averaging Group (HFAG)
charm and CP/UT subgroups

o SuperB
o ATLAS
o RD42 (Diamond Detectors)
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What is new in 2008 Edition?

Charm Overseer - Charles Wohl is NOT new

New Encoder - Steve Blusk (Syracuse)
o CLEO, LHCDb

New review

o “Decay Constants of Charged Pseudo-scalar Mesons”
(Sheldon Stone, Jon Rosner)

D, D, also K, =
Major update of D Mixing Review (Asner)
No longer assume B(D—KsX)=B(D—K_X) in global fit
Significant input from HFAG - charm subgroup

29 new papers from
o CLEO(10), BaBar(9), Belle(3), FOCUS(4), BES(1), CDF(1), DO(1)
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Subdivide by Physics

D mixing - BaBar (3), Belle (2), CDF(1)
Branching Fractions

o Hadronic - CLEO (4), BaBar(1), FOCUS(1)

o (semi)-Leptonic - CLEO (5), BaBar (3), BES (1)
o Rare - DO (1)

Dalitz Plots - FOCUS(3) BaBar(1) CLEO (1)
Excited D*(s) - BaBar(1), Belle(1)
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Mini-Reviews: Charm Meson Section

Review of D Mixing (Asner)
o Major update in 2008

Pseudo Scalar Decay Constants (Stone, Rosner)

o New in 2008
o Replaced note on D, Decay Constant (Edwards, Burchat)

Review of D Meson Dalitz Plot Analyses (Asner)
o Minor update in 2008

Dalitz Plot Analysis Formalism (Asner)
o Last update in 2006
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(HFAG) - Charm subgroup

See talk today for more on HFAG
HFAG - charm subgroup is VERY active

o http://www.slac.stanford.edu/xorg/hfag/charm/index.html

Membership from all ‘charm’
experiments

BABAR (Coleman, Purohit)
Belle (Schwatz, Golob, Mizuk)
CLEO (Asner, Cassel, Gibbons)
DO (Casey)

FOCUS (Pedrini)

CDF, LHCb, BES
Active participation wanted/needed
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Heavy Flavor Averaging Group

(HFAG) - Charm subgroup

See talk today for more on HFAG
HFAG - charm subgroup is VERY active

o http://www.slac.stanford.edu/xorg/hfag/charm/index.html

Membership from all ‘charm’ Range of charm topics discussed at
experiments (nearly) biweekly meetings

BABAR (Coleman, Purohit) -
Belle (Schwatz, Golob, Mizuk)
CLEO (Asner, Cassel, Gibbons)
DO (Casey)

FOCUS (Pedrini)

CDF, LHCb, BES
Active participation wanted/needed

(I I R N N R E A

0 0O 0O 000D 0 O O

D mixing (Schwartz, Golob, Asner)

D CP Violation (Pedrini)

Broad D**’s & new D, States (Golob)
Semileptonic Decays (Gibbons, Purohit)
Decay Constants (Asner, Coleman, Cassel)
Hadronic BF (Gibbons)

Rare D decay modes (Casey)

Charm Production Fragmentation (Casey)
Charm Baryon Properties (Mizuk, Golob)
D* Properties (Purohit)
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D Mixing Mini-review 1in PDG2003

Major update due to D mixing observation
Multiple external reviewers

Many new results - some not in main listings
minireview + listings, only in minireview

o Wrong sign Kr - BaBar, CDF

o CP eigenstate - Belle, BaBar

o Time-dependent Dalitz-plot - Belle, BaBar

o Semileptonic - BaBar, Belle
o Quantum Coherent - CLEO-c

HFAG makes averages for both scenarios
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‘ Leptonic D Decays and Decay Constants

In D* and D¢ c and spectator quark can annihilate to produce leptonic final state:

C Vea or C:N + P In general, for all pseudoscalars:
D+ gluons 777
®l_ [(P"—( V)——G'me‘M [ Y2 } | qu ]
d (s) v | P
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Leptonic D Decays and Decay Constants

In D* and D¢ c and spectator quark can annihilate to produce leptonic final state:

C Vea or C\SN + P In general, for all pseudoscalarS'
D+ gluons 1 2 09 17”1
(s) 3 v [(P > V)——G Jfani M, \ Oq]
(s) |

Since V_4 and V_( well known, can extract f, and f, and compare with lattice !
S
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Leptonic D Decays and Decay Constants

In D* and D¢ c and spectator quark can annihilate to produce leptonic final state:
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Toward the 2010 Edition - 1

Charm Measurements (continue to) fall into 3 broad categories
Utility: Branching Fractions & Dalitz plots

Precision CKM More on this later in
V. 4 V. directly B meson and HFAG
presentations

Q

a Vi Vi through LQCD & leptonic D decays
o CKM angle y through measuring strong phases in D decays

Rare Processes , , ,
Experiments have finally achieved

- Charr.n M'_X'”Q o interesting sensitivity to New Physic
CP Violation in decay & oscillation || general not the same New Physic

o Rare Decays as might be seen in rare B decays

Anticipate several publications on all of these subjects from
o CLEO, BaBar, Belle, CDF, DO, LHCb and BESIII
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