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e Flexible HLT which allows to have many specialized 1 dimuon mass [GeV]
di-p triggers with high efficiency and high purity Topics covered in this talk:
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DISCLAIMER: I will NOT talk
about the rare B_ ,—up decay

— Seminar at CERN with new
results this week (28/2/2012)!
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* Use jets b-tagged with high- « Pythia overestimates the cross section at low p,

purity discriminator based on
secondary vertex * MC@NLO prediction lower than data at low |y|,

higher at high |y| and high p,
o(p;>18GeV, |yl <2.2) =9.75+ 0.32 + 1.67 £ 0.39 pb
Oycanio = -3 29,5%1.220.7 pb

o(p, >32GeV, |yl <2.2) = 1.73 £ 0.07 £ 0.20 * 0.07 pb
o =1.3*° _%0.2+0.1pb

MC@NLO

e Sample composition well
described by simulation
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cMs/l Inclusive b cross section with
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arXiv:1202.4617
CMS L =3.0 pb” \s =7 TeV , CMS L =3.0pb" \s=7TeV CMS L =3.0pb" \s=7TeV
w7000F T T < 10T T g 3140_'v"|""\""|""|"‘_
27 X S [pi>9GeV, <24 ] s I |
2 6000f O tiy |<24 * Data ] = 120 p”* > 30 GeV - Data -
> : _cC> 10k b-jet — PYTHIA B %" - I 9 GeV — PYTHIA
S 5000} o+ B == MC@NLO 1 © 100 ﬁ{ﬂ 04 ~~ MC@NLO -
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b-jet P, (GeV) bt |y
e Use b-tagged jets p/<t > 30 GeV, ly*| < 2.4, p,* > 9 GeV, |n¥[<2.4
containing muons 6=0.113+0.001 + 0.014 + 0.005 pb
. : o =(0.113 004 +0.003 + 0.005 pb
b fraction found with a MC@NLO "0.023
fit on the muon p_ with Extr. to full p phase space and corr. for BR(b-pX)
respect to the jet axis 6=2.25+0.01+0.31+0.09 pb
Rel - +0.64
(pT ) Opicanto = 1-83 7%, 0.05 £ 0.08 pb
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CMS/|  Summary of inclusive b cross

section measurements

arXiv:1202.4617
~ CMSL-334pb” is=7TeV
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Muon-based results E 107F% 1Y, ol < 22
extrapolated to match the 5 % %= Jet based
o Q105 % —=- Muon based
same visible phase space of the = VE K
. . o B
jet-based analysis (|y|<2.2) o |
I 10*F
CMS results in good agreement =
with the ATLAS measurements & 10%E
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K Fraction of b-jets %N
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arXiv:1202.4617
e Fraction of b-jets increasing as a
function of p, by up to a factor 2 oM L =34 pt s=7Tev
T T T

 NLO prediction

— MC@NLO/FastNLO 1 Exp. uncenalnty -]
[ - Pythia .

e MC@NLO for b-jets

e FastNLO for inclusive jet sample

e NLO fraction

b-jet / inclusive jet

e |ower than data in the central
region

 Higher than data for p. > 100 GeV
and |y| > 2

e Pythia in agreement with data in
the full kinematical region
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NEW RESULT! B CMS-PAS-BPH-10-015
e Fraction of bb—pp events in data E ol so7Tev. '-Iim|=é7-l9’ll’bl < Data
extracted with a 2D template fit to the % ) o' > 4 GeV, ] < 2. a08 -
di-p impact parameter S 10 CMS  mBD  :
E - Preliminary Egg B
e Distributions for B (bottom), C & 10 OPP 3
(charm) and D (decays in flight) taken 'E 102 .
from simulation > - -
< qoL
* Distribution for P (prompt) from i
YT(1s)—p'y decays in data = =
2F
. a :
e Total uncertainty ~10% g: """
Fraction of bb candidates (p_>4GeV, In|<2.1) = 65.1+0.3% 0 005 01 0.15 0.2
coming from the fit (p,>6GeV, Inl<2.1) = 69.00.4% Projection of the 2D fit d, [cm]

o(pp-bb-ppX, p, > 4GeV, [n| < 2.1) = 25.70 + 0.14(stat) * 2.20(syst) * 1.03(lumi) nb
Oy rconco(Pr > 4GeV, Inl < 2.1) = 19.66 £ 0.29(stat) +6.5 -4.1(syst) nb

o(pp—bb-ppX, p, > 6GeV, nl < 2.1) = 5.03 + 0.05(stat) + 0.46(syst) + 0.20(lumi) nb

o .>6GeV, In| < 2.1) = 4.40 * 0.14(stat) +1.05 -0.84(syst) nb
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NEW RESULT! i~ — ~  FrTTTT T
% CMS preliminary | > 900:— CMS preliminary J
(51000 =7tV | B Ns=7TeV -
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A mass (GeV) m, (GeV)
1252159 signal events

(stat. uncert. only)

e A, — J/Y A decay reconstructed in the channels J/y—pu, A—>mp

e Events triggered by p pairs compatible with displaced J/y—p'p decays
« A—mp reconstructed from displaced 2-track vertices

* Very low combinatorial background
M. Galanti — University of Cyprus 8
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p.° [GeV] ly "

do/dp_(Pp—A,

Branching ratio uncertainty

o-BR binned as a function of p_and |y|
not shown in the plots

BR(A, —J/YA) = 5.7+3.1-10
(54% uncertainty in the Pythia prediction, correlated among bins)

do/dp, falls faster in data than Pythia

do/dy shows no significant deviations
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e Ratio calculated as

N(Kb)ZO(Kb)
N(Ab) O(Ab>

« Constant vs. p_and |y|

e Consistent with 1

M. Galanti — University of Cyprus 10



|
|

N

=

N

. . A 4
Cross section measurements with QNM‘&

\Y / O

<
\ 1 B decay
— €XC U.SIVG €CayS
;, [ T T \ _ —_— —
3 10 g cMs \ig 7 Tev ; E 10 S — —e— CMSdata (a)
s + L=5.8 pb" ] 3 e Pythia 6 (MSEL = 1, CTEQ6L1, Z2)
= BF (3.5%) and Lumi (11%) uncertainties not shown | &":.L. F MC@NLO (CTEQ6M, m = 4.75 GeV)
s Lo | _ i
o kY — — — — - MC@NLO total uncertainty
ﬁ 1= B = “Z. 1= 1
> =TT - % [ — — —
x T e —— ] w F —
i3] N i T I
T .................... g - e ——
&10-1 E- eeeeeeeeeeeeeaaaaaaa 3 g_'_10-1 - T/
— F PYTHIA (MSEL 1, CTEQ6L1) . = -.'g -
.g- B MC@NLO (CTEQ6M,m =475Gev) T 5_ T E B
é ------- MC@NLO total uncertainty - B CMS \s=7TeVv B ——— S ——— —
- L=40pb* L ]
-2 CMS Data
10°= 102 _Branchmg frachon (38/) and Lummosuty (4/) uncertamhes nlot shown
5 10 15 20 25, SR [ T R —T 35 40
B P, [GeV] B’ p, [GeV]
R m— . a
Several results on b — J/{ + X 3 1 o @
o % E |- S PYTHIA (MSEL 1, CTEQ6L1, Z2 tuning)
processes (with J/{ — pp) 2 [ B Lo Tecom e 475 8o
q -
‘\\‘;. b, = —— MC®@NLO total uncertainty
B — J/Y K PRL 106, 112001 (2011 e B=
’ ( ) s C —_—— CMS \s=7TeV
::? : L=40 pb'1
B'— J/Y K T
S PRL 106, 252001 (2011) Lo ]
LOF i
5 L e e — —— — — — — — — —]
BS > J/U (I) PRD 84, 052008 (2011) %' - BF (30%) and Lumi (4%) uncertainties not shown
ﬁ 10'3 1 I 1111 I | I . | | I | I | I I 1111 I | I . | | I | I 1111

10 15 20 25 30 35 40 45 50
pT(Bs)[GeVlc]

M. Galanti — University of Cyprus 11



CMS¢ Summary of b — J/{ + X .8,

= exclusive results

|

Compact Muon Solenoid

]

CMS Preliminary,\'s=7 TeV Spring 2011

value * stat. = syst. £ lum. error
(integrated luminosity)
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1=
f i

4

pp— B X
P>5 GeV, |y|<2.4

28.3+24+20 +1.1ub
(6pb”)

pp— B® X . 33.2+25+3.1 £1.3ub

Pr>5 GeV, ly|<2.2 (40 pb™")

do/dp_(pp— b-hadron X)[ub/GeV]
=

pp— B, X = J/y ¢ X 6.9+0.6+0.5+03nb 102 — N
8<P;<50 GeV, |y|<2.4 (x1000) (40 pb™) - . B* (|yB‘|<2.4) , 1 ]
L[ B (vEI<22) [ ]
Theory: MC@NLO i :—_;B\: %I;"’I :ggg i |
CTEQ6M PDF, u=(m§+p$)"2, m,=4.75 GeV 1 0-3 - ‘[ -
B-Meson Production Cross Section [ub] 10 20 b-ﬁgdron ?)0 [Ge\/5]0
N
* Integrated cross sections for B  Summary of all four CMS b-hadron
mesons decaying into J/y+X cross section measurements vs. p.
* Values compatible with the NLO e A cross section falls faster than B’
predictions within uncertainties and B!
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P(2s)

Prompt and non-prompt fractions of J/{ and (2s) estimated with a 2D fit to
the di-p invariant mass and ¢ or £, (the Lorentz-corrected transverse distance

between the up vertex and the primary vertex)
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Compact Muon Solenoid

non prompt Jiy— pt, corrected for acceptance
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cms \s 7TeV L= 37pb‘

—e— non-prompt
[ FONLL, scaled to data
------ EvtGen, scaled to data

lyl < 2.4 -

_ o[(2S)]xBr
~ o[y(1S)]*Br

0.020:' = 5

1015 20 25 30
pT(GeV/c)

« J/{inagreement with FONLL for p, < 30 GeV, below theory at larger p,

e )(2s) cross section systematically below FONLL expectations

e Extract BR[B — {)(2s) + X] from non-prompt cross-section ratio

BR[B-y(2s) + X] = (3.08 + 0.12 (stat-syst) * 0.13 (theor) £ 0.42 (BR

3 times more accurate than previous world average!
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Conclusions and outlook

The CMS experiment is delivering many important flavor physics measurements
Differential cross sections for inclusive b production with jets and muons in jets
Accurate (~10%) measurement of the total correlated bb production with di-muons

New results on A, complementing the cross-section measurements in fully exclusive B
hadron decays

« A, cross section vs. p_falling faster than the B-meson ones and the shape is not described by
Pythia

Study of prompt and non-prompt J/y and {i(2s) production, with the most accurate
measurement of BR[B — {)(2s) + X] produced so far

o Other charmonium studies progressing

Several results published, others in the pipeline, exploiting the larger data samples available
with 2011/2012 LHC runs

« Rare decays (seminar at CERN with new B (B°)—py results yesterday!)

CMS has shown to be competitive in Heavy Flavor physics and will continue to deliver high-
quality results also in 2012!
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