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PROMPT D*, D* AND D° PRODUCTION AT 13 TEV (csertison: )
e charm mass close to QCD scale Aqcp
o gives large theory uncertainties
o measurement with much smaller uncertainties to be given as constraints on production cross sections
e prompt D meson (D*, Dt and D°) production from CMS at 13 TeV in |n| < 2.1

o shows best description in upper edge of FONLL(NLO+NLL) QCD prediction
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PrROMPT D*, D* AND D° PRODUCTION AT 13 TEV (asertieon )

o CMS measurement consistent with other measurements at LHC in different kinematic ranges
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D* RECONSTRUCTION AT 0.9 TEV (CMS-DP-2022-024)

Events/0.32 MeV

lllustration of the performance of the CMS tracker
and reconstruction on early Run 3 data, on the
example of D* meson reconstruction
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v ready for D* cross section determination at 0.9 TeV (never being measured from any experiment)
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B MESON PRODUCTION FRACTIONS,
fs/fu & fq/fu

CMS-BPH-21-001; arXiv:2212.02309
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ANALYSIS MOTIVATION

0.8

e b hadron production fractions known to be
fu~ 0.4, f3 ~ 0.4, f; ~ 0.1 and fio ~01t 07

from LEP/Tevatron

o different results of measurement from LHC
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o significant pr dependence of ratios observed at low pt in :

2 <y <45 from LHCb 04

o complementary measurement for |y| < 2.4 from CMS 03 —

e B? branching fraction not precisely known 0.2 _

o most measurements are normalised to B+ and B° o1 HFLAV
Ofs/fu and fd/fui are inputs for 0 \2018\\\\\\\\
B(BB — ptp~) and B(BO — utpT) 0 5 10 15 20 25 30 35 40 45 50

b-hadron p; (GeVi/c)

Heavy Flavor Averaging Group, arXiv:1909.12524

tratio of BT, B, BE and baryon production to b hadron, respectively

Ifd/fu assumed to be 1 in strong isospin symmetry
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STATUS OF fy/f, MEASUREMENT IN LHC

fs/fy measurement (2015) More precise fs /fy measurement from LHCb (2019)
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BY, BT anD B° YIELDS (CMS)

e with reconstruction of BY — J/¢ ¢, BT — J/1 KT and B® — J/¢ K*°
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RESULT FOR R;
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RESULT FOR fy/f,
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v/ consistent with unity as expected
from strong isospin symmetry
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BY = ptp & B® — ptp”

CMS-BPH-21-006; arXiv:2212.10311
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RARE B MESON DEcAys IN LHC

e BY — utu~ and B® — utpu~ strongly suppressed in SM
o B(BY — putu~) = (3.66+0.14) x 10~°
o B(B® — ptu~) = (1.0340.05) x 10~
o sensitive probe to BSM

e until recently, most precise measurement from a combined
analysis in LHC

o B(B? — ptpu~) showing 2.40 from SM
o no significant detection of B® — utpu~
o latest measurement from LHCb (2021)t
0 B(BY — ptu~) = [3.09754 (stat) T35 (syst)] x 102

TarXiv:2108.09283

ATLAS, CMS, LHCDb - Summer 2020
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MEASUREMENT OF B(B? — pu*pu~) aAND B(B? — putpu~) (CMS)

CM 140 fb™ (13 TeV) x103 CMS 140fb (13 Tev) CMS 140 fh‘(13 TeV)
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RESULT OF B(BY — ™) AND B(B® — ut ™)

ZOOCMS 140 fo™ (13 TeV) .CMS 140 fb™ (13 TeV) o leo*3 CMS 140 fo™ (13 TeV)
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EFFECTIVE LIFETIME OF BY — ptu~

o significant deviation of 7(B? — p*p™) to 7(B? ) indicates BSM contribution
o effective lifetimes of BY are 1.624 +0.009 ps (B? ;) and 1.429 + 0.007 ps (B?,)

o B — putu~ predicted to be CP-odd and long-lived in SM
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SUMMARY & CONCLUSION

o Measurement of D mesons in CMS were shown at 13 TeV and 0.9 TeV

o prompt D*, DT and D° production at 13 TeV show best description in upper edge of FONLL QCD prediction,
which is consistent with all the other LHC measurements

o measurement of D* production at 0.9 TeV is ready to be performed for the first time in LHC

o Measurement of B meson production fraction ratios in CMS were shown at 13 TeV
o fs/fy shows clear pr dependence which is asymptotically flat at high-pr and no significant rapidity dependence
o fy/fu, agrees with assumption of strong isospin symmetry

e Most precise measurements of B — utu~ and B® — utp~ given from CMS show closer results to SM
predictions and stronger constraints on new physics contributions
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ProMmpT D° PRODUCTION IN CMS
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fs/fs MEASUREMENT FROM LHCb (2021)
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UPPER LiMITS ON B(B° — putp™)
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