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Essentials of CMS BPH (b and Quarkonia) reco:

Tracker:

- vertex resolution down to 15um
typically tip (2016) 25-90um, (2017+) 20-75um

- for central muons above 99% tracking eff.

Muon system:

- identification of track, high-purity muon ID
(fake rate ~109).

- provide muon trigger

- initial momentum assignment

Muon reconstruction (Tracker+Muon syst):

- combines “tracker” and “muon system” data
oy, /D1 ~ 1% in barrel (3% in endcaps).

Upgrade (Since 2017)

Showall Total Exotica Standard Mode

Supersymmetry Higgs Top Heavy lons

Forward and Soft QCD Detector Performance

ers submitted as of 2025-01-01

= Compact Muon Solenoid
is a general purpose detector

Outer rings

n=0 n=0.5 n=1.0 n=L15
n=20 -

\ 4 barrel layers

. Upgrade

n=2.5

- dimuon mass resolution (n dependent)

__Innerrings

oy /M~0.6-1.5% — gy, = 20 — 70 MeV

Since 2017 new Pixel Detector.

- first layer closer to beam pipe (3.9cm)
- 4 layers to improve: .
purity, low p; reach, precision

until
2017 i

\
\ e m——
\ =28
ey

n=0.5 n=1.0 n=L.5

4 barrel layers to improve tracking efficiency and less fakes

Less material and better radial distribution CMSTDR.OL1
New readout chip recovers inefficiency at high pile up  cern-LHCC-2012-016
Can tolerate L=2x10%4cm2s, 100 PU, integrated luminosity of 500fb-1

3 barrel layers

Current
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Anomaly detection| | 0.5%

CMS DP-2024/122

Level-1 (calo+muon, dedicated hardware), e/ + Jets or Energy sums| | 1.2%
. Zero Bias| | 1.4%
rate? IOOkHZ_)l IZkHZ Displaced porjets| | 2.6%
typical di-muon inclusive L1 thresholds: yu + Jets or Energy sun}s:2-7°/o4 »
L+ ely U
4 GeV+3RUN3[4RUN2GeV/ (+OS+AR) A
i EnergySums| _ [52%
CMS bandWIth@ Ll ] ] Single o:’MuIti T | 8.6%
~13kHz for flavor physics (multi w). 7+ i or e/ or Jets or Energy sums | 8.9%
Multi e/y 1 10.8%
Multi p 11.9%
HLT (all detectors, C++ at computer farm) Si,,;z | ‘ 17.0%
rate ~1kHz—2kHz (reg),5kHz(park), 27kHz(scout) Single ey | 20.0%
. . . -1
« Combined reconstruction in S 100 L:‘3-9 ﬂ:m(‘@= 13 TeV, 2017)
E rigger paths
Muon System and Inner tracker 8 .F CMS -
« Dedicated low mass dimuon mass < 10°E Preliminary — ¥y
. . 7)) -
triggers enabled at HLT (impr. Run3). € 100 0 JAp , 3
* b'phySiCS data (mostly) in parking stream g - ¥ Y I low mass double muon + track
w 10 EE . B, double muon inclusive
. . o 108 =" z
1) The light gray continuous distribution represents events
collected with inclusive dimuon triggers with high p, 10°
thresholds. 3
2) The dark gray band is collected by a trigger with low-mass 10* _ CMS-DP-2017-029
non-resonant dimuon plus a track.
3) The other colored spectra are acquired using specialized 10° (RUH-Z)
triggers which require a pair of muons with opposite charge,
a vertex-fit probability > 0.5%, and specific dimuon invariant —— I I
mass and p regions. 1 19 -k ; 102
u*u invariant mass [GeV]
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Evidence for CP violation and measurement of CP-violating parameters in BY — J /1 ¢(1020)

— BPH-23-004 Submitted to PRL D be
decays in pp collisions at \/E =13 TeV Hbmitea o eceglozi
18
—> BPH-21-002 Angular analysis of the BY — K*(892)"u* i~ decay in proton-proton collisions at /5 = 13 TeV Submitted to PLB November
2024
Test of lepton flavor universality in semileptonic B: meson decays in proton-proton collisions at . 1 August
— BPH-22-012 ./E — 13 TeV Submitted to PRL 2004
0 0 . g L - _
> BPH.22.001 Measurement of the B, — J /YK{ effective Il.lt_a:;ma from proton-proton collisions at /5 =13 JHEP 10 (2024) 247 9024-10-31
e
BPH.22.009 Measurement of the polarization_s of pron'.lp.t and non-prompt J /4 and 1/(2S) mesons produced PLB 858 (2024) 2024-10-01
- in pp collisions at V/E = 13 TeV 139044
—> BPH-23-005 Search for CP violation in D° — KgKg decays in proton-proton collisions at /5 = 13 TeV % 2024) 2024-12-06
BPH-22-006 Observation of the J /¢y — p"u~ " p~ decay in proton-proton collisions at /3 = 13 TeV % — 2024-06-06
—> Measurement of the ratio of the B — J/i)r " and B] — J/4p" v, branching fractions 29 August
CMS-PAS-BPH-23-001 . - -
using three-prong 7 lepton decays in proton-proton collisions at /5 = 13 TeV 2024
’ CMS-PAS-BPH-23-008 Search for rare charm decays into two muons (R un 3) 282‘(];3'1
CMS-PAS-BPH-22-007 Measurement of double-differential and total charm-production cross sections at 7 TeV 232'(];:]3
0 -+ = - 0 i =
N BPH-21-006 Measurement of the B, — p*p~ decay pro;'la'rlles and search for the B® — ™~ decay in PLB 842 (2023) 2023-05-12
- proton-proton collisions at /3 = 13 TeV 137955
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| 1
i 1 ——=)2 A
Wolfenstein Ve Ve Vi

parametrlzatlpn Verewr =\ Vea Ves Vep | = 2 - 1/12
of CKM matrix Via Vis Ve 2
MBAAQ—-p—in) —21%A 1
The unitarity condition VTV = VVT = 1 implies (among other relations):
* * * _ * * * _
Vub Vud + Vcb Vcd + th th =0 Vub Vus + Vcb Vcs + th Vts =0
1-5 L T T 17T I T 17T I 17T T‘&I A LT | L I L i 0-10 é‘ I8 T T I T T T T I T T T T l T T T T
B excluded area has CL > 0.95 : ] - % K ' excluded area has CL > 0.95 =
: /- ; [ % !
. 1.0 — : ?& =AMy & Amg ¥ Y ]
b 0.5 - o G — _ \ 1 &
< C i =AMy o 17
.%IS—_ 0.0 — - = 0.00 _ _____ - = . é.
E - ] : : a
'E -0.5 — \ 4 _" o i ] ﬁ
) - \ ] -0.05 — | g.
:%0 1.0 Y iy I sin 2&\;? 0%
3 i ) : : sol. w/cos 2B < 0 i i € i (T
= Summer 23 E (excl. at CL > 0.95) - Summer 23 ! i s
15 o b bvv i b v b v bwg o0l -0.10 ———- S S S S
1.0 -0.5 0.0 0.5 1.0 15 2.0 =0:10 -0.05 0.00 0.05 0.10
ﬁ psb

(VieViaViVij) =] Zmn EikemEjin- J-Jarlskog invariant (all u. triangles, || = 2  area ~ 3-107°)
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The B — B states can oscillate due to box diagrams, common description — state mixing.

One can identify L-light and H-heavy mass eigenstates:

|B(S)L,H> =P |B€s)> + q |§(s)0>
— B, system (q = d, s):
g thth q
p Ve Ve here |E| ~ 1
In the case when both By and B(S) may decay to the same

CP eigenstate f-p (15 - CP eigenvalue) and only single weak
phase contributes b — ¢ + Cs:

— —a0
A . A (B(s) - fCP)
44 (15'(5)0 - fcp)
Finally, since it is possible:
—0
B(s)’ = fep and By’ > By = fep
The decay width of initially produced B°/B°:
I(Bs°(0)-fcp)-T(Bs (t)-f A
( ©) CP) ( ©) CP) x 7sIm (%%) sin(Amt)

where, for B,

V* Vep
=n
TV v

here| |~1

CPV in mixing: ‘%‘ * 1
'M > M) =T(M-> M)

CPV in decay: | =1
M—>f
[(M — f) #T(M > f)

cfl

interference Im (
M-f

(interplay between mixing and decay)

a = — =
cP F(B(s)o(t)—>fCP)+F(B(s)0(t)—>fCP) < M- f)+T(M - f)
CP
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CMS-BPH-23-004
The B; - J/Y¢(1020) - u*u~ KK~ is one of “golden channels” to study CP violation.

- in good approximation there is only single weak phase contributing to decay - penguin
diagram contributions are minor 96.5 fb~1 (2017,2018)
- the final state can be reconstructed with high signal to background ratio
(measurable final signature, intermediate object mass constraint on J /v, (¢-broad));
- clear signature for triggering: / /1 — u*u~, note: third muons — a tagger.
[two triggers:] /Y — utu~with tagging u or displaced J /Y —» u*u=+¢ — K*K ~vertex.]
Difficulty: Final state is a mixture of CP-even and CP-odd states.
- Spin-0 pseudoscalar B, decays into spin-1 vector mesons J /3 and ¢(1020)
- Decay amplitude decomposed into three polarization states (different CP):

Ao (longitudinal), ~ een 7 .

A, (parallel), /i// /
A, (perpendicular), /! odd

Time dependent and flavour tagged angular

analysis to disentangle CP final states.

Jy
Three angles © = (84, Yr, 1), d)\.x\‘%\"
(transversity method: Dighe,Dunietz,Fleischer Eur.Phys.J C6(1999)647). _ K

Contributions Ag (“S-wave”) from non-resonant decay e
B, - utu"K*K~, B, - ] /Wf,(980) taken into account p

¢ rest frame

J/\y rest frame
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* Recent Improvement: inclusive flavour tagging
framework with Machine Learning techniques: 155 taugen ) -
- . \Y
OS muon, OS electron, OS jet, SS particle. ,
Tagging calibrated with of BT — J /YK ™,
validated with J /¢ K*(892)° - utu " K*n~
- another key factor: excellent time resolution to - , B2UX [0S muon tagger]
_0 = = ->je et ta er
handle fast BY < B, oscillations R
Plots: Run 2018 only | .
~ X 538N 3TeY) —~ K B 10 {13 TeV) S [+ Islgl.qu-j(n;jgy)
Z I CMS - g 'V A cMSI — ..f ]
2 so- ° . 12 3°?i?3ff' fit CMS -
0 + o 10t g‘ D = [ e Signal _
< 40- 2 P 1 2 ko 2 P fi > b comD: bk ]
e L bt Signal ] — 10° :_\\ ..... Signal ] z C g
5 --- Comb. bkg *2 EON e, --- Comb.bkgy 2 20
S 300 —-B%bkg o) ST ™ —-B%bkg T
L i Lﬁ 102 L \\ \\\:..-! — 15 —
20_ \\
E 10 SO t ] 10F
10- 50
: . 1 SO E e
O o553 535 54 545 01 02 03 04 05 0 oD,
mWKK (GeV) ct (cm) 0 0.1 0.2 0.3 0.4 wt;.s
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Parameter

Fit value Stat. unc. Syst. unc.
¢, [mrad] —-73 +23 + 7
AT, [ps~!] 0.0761 =4 0.0043 =+ 0.0019
T, [ps '] 0.6613 4 0.0015 =+ 0.0028
Amg [hps™!] 17.757 4+0.035  +0.017
Al 1.011 +0.014 +0.012
Apl? 0.5300 90016 £ 0.0044
AP 0.2409 =+ 0.0021 =+ 0.0030
Ag|? 0.0067 +0.0033 = 0.0009
5| [rad] 3.145 +0.089  +0.025
6, [rad] 2931 +£0.089 =+ 0.050
dg [rad] 048 4 0.15 + 0.05

CMS: First evidence of CP violation in

this channel (previously Am and |A|) by CMS

¢s = —2[ in agreement with SM and WA:
SM = —37 + 1 mrad,
WA = —49 4+ 19 mrad

ATsM = 0.091 4+ 0.013 ps~1
ATV4 = 0.084 + 0.005 ps !

VA = 0.6573 + 0.0023 ps~?
AmsM =18.77 + 0.86ps 1,
Am?%4 :17.765 + 0.006ps 1,

4] = | gﬁ| consistent with no direct CPV
__Including CMS 8 TeV

' 0.12- CMS

=& [ 68% CL contours ]
L?0.11L B = JAyK* K- channel only ]
d ]

SM

0.10:*
: LHCb 9 fo!

CMS 116.2 fb™"

" ATLAS 99.7 fb-!
0.05

- No CP violation
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>
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54

Eur. Phys. J. C 84 (2024) 1264
41.6 fb~1 (2018)

 In contrast to K, B systems CP violation in charm mesons suppressed
by Glashow-Iliopoulos—Maiani mechanism — search for new physics

 CPviolationin D° - K*K~and =*=~ observed by LHCb

« CMS: D° - K.K., small BR (1.41 + 0.05) x 10™*
C > > d C

S
oo
S

T— = -« d

KO

DO

_ I(D°->KgsKs)-T(D°-KsKs)

S
ws <
S

u d

o Goal: Acp =

I'(D9->KsKg)+T'(DY—>KgKsg)'

LHCDb, Belle: (—=1.9 + 1.1)%.
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 fully hadronic final state — trigger: single-muon intended for b — cuX or ¢ — suX,c
from cascade decays, with transverse-impact parameter. Trigger thresholds varying
with instantaneous luminosity+levelling. Rely on parking datasets, 1.2 x 101°
eventsin41.6 fb~1

« flavour of D°meson from D** — D%z decays (pion ch. tags D°/D?).

« We measure CP asymmetry difference AA.p between signal channel (D° - K Ky)
and reference non-CPV (D° — K¢ mr™), measured prev. to be consistent with 0.

- Several components contribute to asymmetry: Acp ~ AFSY — ALL° — A%E!

raw _ N(D**->D%*)-N(D*~->D%%")
Cp N(D**-DOt)—N(D*~>DO% ™)

. APL°- production effects, AZEE- detector effects cancels out while measuring Acp for
signal and reference channel.

* AAcp = Acp(KsKs) — Acp(Ksm™m™)= AL (KsKs) — A (Ksm™m™)
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measured raw asymmetry
AT (KK = (7.1 + 3)%

- CMS 416" (13 TeV)
£200f ¢ Daa
- —— Fit
o D= D*
‘2 150 —— D'xbkg
= T p— bkg x bkg
=2
=]
5 100 i
8
50
0 L A
2.006 2.008 2.010 2.012 2.014 2.016
m(D°z*) [GeV]

CMS 416" (13 TeV
> 250 —t
s ¢ Data
o — Fit
%200 D°x D"
2 — — D’xbkg
2 s, 7 W bkg x bkg
é .......

—_
o
o

w
o

=]

-

L
1.80

1.85 1.90 1.95

m(KS KS) [GeV]

no
o
o

—_
(=]
o

Candidates / 0.1 MeV
o
o

CMS

416" (13 TeV)

¢+ Data
—— Fit
D'xD"
[ —— Duxbkg
bkg x bkg

50
0 i
2.006 2008 2.010 2.012 O2.014- 2.016
m(D ) [GeV]
CMS 416" (13 TeV
> 250 3 TN
s 4 Data
(] + — Fit
=200 5% D
£ — — D’xbkg
S 150 B
o
(&

—_
o
o

[8)]
o
T

* consistent with no CP violation.
* first CMS CPV result in charm sector, main uncertainty due to statistics — improvements

L
1.80

1.85

1.90 1.95
m(KS KQ) [GeV]

measured raw asymmetry
ATY (Kgrtm™) = (0.78 + 0.1)%

> 80000 CMS 4161t' (13 TeV)
= F DosKintao t Data
- —Fit
o
T:I; 60000 r —Slgnal D-H
% ----- Background
3 L
T 40000
S L
O L
20000 |
0-; PR S TR W N |
2.006 2.008 2.010 2012 2.014 2.01¢
m(D’*) [GeV]
-1
> 80000 CM_S‘; 41.6 10" (13 TeV)
= [ D - K- t Data
= — Fit
o
& 60000 - — Signal D*
% I -+ Background
B L
© 40000
g L
O
20000 I

" | P L i
29006 2.008 2.010 2.012 2014 2.016

CMS result Aqp(KsKs) = (6 2 + 3.0(stat) + 0.2(syst) + 0.8 (A AKsntr )))

m(D 1) [GeV]

%
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140 fb~1 (2016-2018) CMS-BPH-21-002
 purpose: measure a set of observables in angular T
analysis, already measured by CMS (Runl) & others £ : o

* b - sll loop FCNC SM BR 0(107°)
« Angular parameters for d’N from ot
g P dq2dcosOkdcosf; dcose 0 s .
- ST Qomgh g gl e ol gl gl
4D fit (dep. g?) to mass and angular distributions “ ik wn) (GeV) s
(0;, O, d) [small differences in definitions wrt LHCb]: CMS
FL;P1;P2;P4’,;P5,;P8’ iu‘) EEERERRERRE \\Il;;;l\l\‘.lllll\\|I\I|I:
[JHEP 01 (2009)019, JHEPO1 (2013) 048, JHEP05(2013)137] N aTLAS 0 2018 087 -
. . . 3 —+— Belle PRL118 (2017) 111801 7
- result: some tensions in g2 below J /4 for P, and P, - ons pLoret ot 517 ]
good agreement with LHCb results. il —}— LHGb PRL125 (2020} 011802 ]
 results among most precise exp. measurements Of | [ [ :
- [ —— l #
z R A
""""" 1P ]
EI\\|IIlllll‘\\llllll\I\‘Illll\\ll\lllz
0 2 4 6 8 10 12 14 16 18

M +p- rest frame

92 (GeV?)

K*0 rest frame




Rirv = (a2 =]/butvy)

BR(BF - /Ytrvy)

with J /v — u*u”,

muonic T decays t* — utv, v,

(@% = (Pg = Pyyp)  Pgr =

mey+ .
B# p3s: 3DIP/0, Lyy/0)

SM expectation R = 0.2582 + 0.0038,

« 3prong tdcaystt - ntannt(+n°)v;

m3
-{
£ e T e 138 fb~! (2016-2018)
E c < G (s) =
>~ F Esovesuv, W ohers @y, ] CMS PAS BPH-23-001
-tg - -w’.‘,omb.dimuon+|.1+ -Bmesons B o
© [ [ bbaryons v, : CMS Preliminary
U>J103j misID $ Data | LHCb. Run L L I B B
= at. + sysl. unc. E ! un ’T
CF\I| —~~ B B Sral. + syst ] Phys. Rev. Lett. ! _—
o O\_o| Fe e e % et e e, L - 120 (2018) 121801
1 | o - —
N CMS, 2018, ©
C}J @/ 10° CMS-PAS-EPH-2£—012 ®
i . - —
o |
m Q2 CMS, Run2, 7, o
D~
= oy, | B .
O £ CcMS .
\% ; : Combination
. 1 1 " " " 1 " " " L 1 1 1 1
g 55 6 65 7 75 8 85 9 95 10 0 sm 05 1 15
q° (GeVE) R
* Ry =01710.33 CMS combined:
Ad 21 Ad
[0.171318(stat) 1322 (syst) 1012 (theo)] R;p = 0.49 £ 0.25 (stat) £ 0.09 (syst)
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« BJ propagates as By or B, mass eigenstates with different lifetimes AT =~ 0.08 ps
related to B — J /YK, but penguin diagrams no more Cabibbo suppressed

« JY o utu,Ks - ntn~, effectively measure By, CP-odd.
J tIr(BO(D)-] /K s)+T (Bs ()] /WK s)|dt

- effective lifetime: t(J/YKs) =

o 2D Unbinned maximum likelihood fit to mass and lifetime, t = m

140 fo' (13 TeV
¢ Data
— Fit

CMS

10

Events / 5 MeV

—_
o
W
TT

102}

10E ; AR
:\ ll‘lll\‘lll\lll!’;lllk"llll."l\lll\\lll\\lll\
52 525 53 535 54 545 55 555

Invariant mass m [GeV]
SM: 1.62 + 0.02 ps

J 0(BA(D)~] /K s)+T(Bs (-] /WK s)|dt

Events / 0.2 ps
<

10

—_ _)B
Lyy-pT
—)B 2
(p7)
140 fb" (13 TeV

CMS
¢ Data
— Fit

il

1 2 3 4 5 6 7 8

JHEP 10 (2024) 247

140 fb~1
2016-2018

m(J /YKs)
o~ 95.34-5.42 GeV

9 10
Decay time t [ps]

* Result: 7(J/YKs) = 1.59 + 0.07 (stat) + 0.03 (syst) ps; most precise measurement to date
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* Run-3 analysis, exploring new low-mass double muon trigger

CMS PAS BPH-23-008

« very rate FCNC expected SM BR ~ 3 x 10~13; any NP may introduce large enhance )
64.5 fb~

2022-2023

« main background combinatorial; use D*(2010)* — D™ decays. Normalization: D® — * ™.

64.5 b (13.6 TeV)

> 3
2 1k CMS Signal + total bkg. fit

0 E ., Total bkg. component

~ - Preliminary # Data

*g 3 Stat. + syst. uncertainty

[7] E e Cgmbinatorial bkg.

o 10°g S

B0 —uu)=1.0x10° Z000 Dl m—pt v, T,

= v D =z utv,

E 0.140 < Am < 0.150 GeV
104?‘::‘--‘-3‘--‘3--“3--‘-3-3--
102k

1

o L

S 200 {, {'

1 i

? o L gy

[v]

g TR T T

-200 . . , J )
182 184 186 1.88 1.9 1.92  1.94

m,, (GeV)

» Result: no significant excess of events above background,

64.5 b (13.6 TeV)

> E
2 10t CMS Signal + total bkg. fit
< E L. Total bkg. component
o L Preliminary § Data
- E Stat. + syst. uncertainty
= 6L emee Coombinatorial bkg.
o 10°¢ D —uu
] E B(D"-suu)=10x10" D =T T = Vv,

E e D —=muv,

[ 181< m,, <1.94 GeV

10*F - eae P
;.—._._.—.—v
E
10%F
h;
2 C
S 200
© r
3]
T o
£ C
8 -200—
0.14 0.142 0.144 0.146 0.148 0.15
Am (GeV)

Am = m(D**) — m(D?)

BR(D® - u*u~) < 2.6 x 1072 (95% CL); most sensitive measurement to date
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two of CMS flagship channels,  phys. Lett. B 842 (2023) 137955 JHEP04(2020) 188

_ _ Nature 522 (2015) 68
In the SM the tree-level diagrams do not contribute to FCNC, Phys.Rev.Lett. 111(2013) 101804
but can occur by box and penguin diagrams. 20 o
.. 2 2 g
Helicity suppressed by (@) , CKM suppressed |V 4] N
mp by W K
W=
W=

Rare BE’S) — utu~ decays are ideal place to look for NP. i

SM predictions [Czaja, Misiak 2407.03810 see also Beneke et al JHEP 10 (2019) 232, Bobeth et al. Phys.Rev.Lett. 112 (2014) 101801 ]
BR(B? - u*pu sy = (3.64 +0.12) - 10™° BR(B® —» u*pu )y = (9.71 + 0.33) - 10711

CMS result (2022):

B(BY —»pu ") = [3 8313 (stat) (¢ (syst) 7013 (£ / fu } x107%, BB’ = uTp) <15x107"at90% CL,

_ _ 0 + 4, —10 0,
B(BY = utu~) = [0377070 (stat) Tops (syst)] x 10717, B(B” — pp) <19 x10" 7 at95% CL,
0.6%1079 CMS 140 1b™' (13 Tev) cMS 140167 (13 TeV) .
L E 1 § Observed - *7:5' 107 i)& ; 10
0.5 - === Expected (med.} | I ; P % CLEO W BABAR
L R 3 [ Expected i) |~ 2 F A ARGUS O Do
<N ® 10° g e ~| ¥ UMl [JLHCb 10°
i & * CDF ¢ ATLAS ”
1—::0.4 . 1510 at 90% 7 mﬁE_m_ i Zléall e cMs 100 8
T . 4 elle
~ O gt p/ 1.9 % 107° at 95% 5 F © 8
T03 | 10 ; g 107 i*'%;'@" 4 107 g
R p2- % 107 = ' 10° &
E E 100 b= SM: Bgﬁ}«l*'ui ........... EEE ....... TU .......................... 10°
0.1 g ‘o e g
[ 1072 % jg-1e ~ L
[ N 5 SM: B"—utu-
0 a0
1 005 01 045 02 oO. 25 03 035 1982 081 2000 2008 5075 2027
BB® = pru) Year
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https://arxiv.org/abs/2407.03810

« CMS is well suited for precise heavy flavour analyses.

e Several recent results overviewed:

CMS has updated measurement of CPV “golden channel” B; — J /Y ¢(1020)
first CMS search for CP violation in charm

precise angular measurement in B® - K*9utpu~

most precise limit for DY - u*u~ decay set

test of b — clv lepton flavour universality with R;

effective B; — J /YK lifetime measured

rare “flagship” decay B, — utu~ measured by CMS, limits set for B » u*u~

* no inconsistency with SM found so far

* many other interesting results like available.
CMS B Physics and Quarkonia (BPH)
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https://cms-results.web.cern.ch/cms-results/public-results/publications/BPH/index.html
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