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Martino Margonl
Universita® di Padova and INFN

a Past: Recent RCSUltS Many thanks tor contributions to:
R. Covarelli, 5. Fiorendi, M. Innocenti,
L. Martini, F Palla, A. Pompili,

= Simonetto

a Present: Ongoing Ana yses

a uture: Run /| Strategg

- Trigger & Data Taking

% ldeas on Phgsics
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B M Organfzaffon . Ifa/ 1an 1ol Verrent

Conveners: K.-F Chen, N. Viegas Guerreiro Leonarcio, F Palla

e B Hadrons Production & Decags (R. Covarelli (mandate expires) , K. Y1)

Test of Perturbative & non~Perturbative QCD models of hadron Pro&uction and tragmentation. Studg
cﬂgnamics of hCan quarks inside haclrons, decag models & sPectroscopg.

e Conventional & Exotic Quarkonia (P. Faccioli (mandate expires) , A\. Poml:)ili)

Production cross-sections and Poiarizations measurements of S- & P-wave states of conventional
quarkonium a”ow to studg the i‘iaclrori tormation Withil’l the NRQCD tramework. Quarkonium spectrum and
Properties not we” uncierstooci above the open charm/ beautg thresholcls: quarkonium~|i|<e exotic states

with a quark content begonci tl*ie orclinarg one tor Iﬂadrons.

¢ Rare Decags LFV & CPV (5. Kumar Swain, M. Margoni)

Search for deviations from SM Preclictions due to virtual contributions of new Particies in |ool:> processes.
Most interesting processes are those that are strong|9 suPPressecl: Lel:)toriic B decags, FCNC, LFV and
CPVinthe b, c and 1 sectors.

¢ BPH Trigger (L. Martini)
& BPH Upgracle (M Galanti moved from Padova to Rochester)

2
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Publis Ahed pqpel\f

¢ BPH Group Produced 26 Publications:
% 9 PaPer with > 100 citations

Data Sets

% 1 Papcr with > 50 citations
@ First CMS article on B =2 up going to be

Publishecl on Natu rcl

@ Ongoing Analgses:
% 8on 20l clataset, 11 on 2012 dataset
% 9 “Mature” results (APProvecl/ PreaPProved

or almost finalized)

% 10at the AWG discussion stage orjus‘c started

Quarkonia
B hadron Procluction & decags
CPV & Rare decags

0 3 6 8 11 3
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FPapers Published/) Subrntded a/aritg 2014

¢ Observation of a Peaking structure in the J/v ¢ mass spectrum from
B#-J/y ¢ K" decays (BPH-11-026), PLB 754 261-28

e Measurement of Proml:)t J/ vy Pair Procluction n PP collisions at vs = 7
TeV (BPH-11-021), JHEP 09 094

e Measurement of the Yo and YL, Cross section ratio in PP collisions at
/s =8 TeV (BPH-13-005), Submitted to PLB

o Measurement of the ratios BR(B=>J/v 3 1)/BR(D —pe) /v 1) and

(B )B—)/y 1 /o(BYB=B/y K (BPH-12-011), Subm. JHEP

¢ Combination of results on B —pp from the CMS and LHCb
experiments (BPH-13-007) Submitted to Nature

58 Talks given at International Conferences

22 1talian Speakersl (17 from Italian Institutions)

5
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https://twiki.cern.ch/twiki/bin/edit/CMSPublic/TeV?topicparent=CMSPublic.PhysicsResultsBPH;nowysiwyg=1

Peaking Structiures in the J/Y @ rass spectrin
Arom BT J/y ¢ K" decays PLB 734 261-28I

' . CMS, \s=7TeV, L=5.2 fb™’
Barl RO o e B B B s
e —— Data
Global fit

: |

- Peaking structure observed in m(J/ v ) S 250; : __ ;:;%?%TE{;%%.%'@%RQ_
with more than 5 o: 52'52005_ iy E;’,‘*f?ﬁ'm"“"g an $Kg_

M = 4148.0 £2.4 + 6.3 MeV = + TR E

[=28" +19 MeV “F t et + B -

@ Consistent with Possiblg exotic state i P i ‘l’ ‘l’ E
Y (4140) from CDF (evidence from DO, not  °E A E I .
confirmed bﬂ LHCh) Am=m(u s KK )=mut ) ATHEeY]

© N(Y)/NU/ y o K)=(104%)% consistent © Conventional charmonium should clecag

with CDF (and with LHCb’s Upper Limit)  'nopen charm with larger width &

¢ Evidence of additional Peak (mass smaller BR into J/V o

shifted w.r.t CDF) that could be atfected

bg Possible oK* resonances

Unerstaningt e nature ot bot

structures need further investigation

and requires a full amplitude analysis
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Measurerent of G(XA)/ o( X5,> N
Subm. to PLB

© P-wave measurements crucial to understand quarkonium Production :
- Studg feed-down effects into S-wave states

% Constrain LDMEs of the y_and y, states in NRQCD fits to S-wave Procluction data

N

Torino

Reconstruction og convertecl Photons Provicles_ mass resolution to resolve the 2 Peaks

) - |
e 14095761 | —mac arKiv:1409.5761 | ) )
e — . mrvarw| [ B0t [ mrntewn (with 1I9Mev separation)
= 2°°F cms wp —* Y(1S) + v 2 1% BF uncertainty (9%) not included cMs
E 200 = 2 Ak ;—4— CMS, Iy <15, Iyl <17 )
@ 1801 - ;} n +EHMCsbi?a;ﬁ{45 ] CMS & LLHCb consistent
S ek 11 [ 12 . - , )
2 160 ! E o — compared with two different
@, - g : ] P
14011 -=:p:-=:16GeV & 1 — NLO NROCD l l .
120 ' uB:r | I T e e ————— = caicuiations
1005 B H ' . (and fits based on different
E 06 -
80 - TTTe— : .
= e [ experimental data)
E - €L argprr = f‘> P
80 - 04 - M&f al Fﬁ'ﬂg‘g‘:}ffmf 7
= 0z2F arXiv:1410 8537v1 7020z | -
. [ Phys.Rev.D90(2014) 074021 | ] Improve p- reach and
20: R ] [y N A | v bvv s Piaa P PT
_||||||1J||-|-1:"|-J|-|'1'|-||]=|I'||||||||||||||||T B 10 15 20 25 30 :3’56 40 ,
97 975 98 985 99 995 10 1005 py [GeV] accuracg Wlth Runll l
m,,, [GeV]

| HC xsection ratio with —
<R>= <”{PP X X}> = 0.85+0.07(stat+syst)£0.08(BF (,,, = Y(15)+7))

smaller uncertainties : alpp—=y, +X)
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Measurerent of B > J/y 3n/ B —»J/y 1 and
o(38 )B = J/yn/0(B)B =T/ y K

,‘ Subm. to JHEP
N Milano Bicocca
. g eﬂé‘ LIS R IR RIS 2L PR LI R R R R 0 O AL L LR P ; L
> CMS Preliminary | Eﬂ: CMS Preliminary
) 2100 pp,is=7TeV " p(B)>15GeVe g pp, Is =7 TeV
@ D_mesons carry two different = L=sife’ ] S0P iyB)i<ts L=511b"
, 2 g0 |
heavy flavors: unique E _
Iaboratorg to stuclg heavg~ o |
quark clgnamics a0}
ebéc quarks compete via i ;
spectator cﬂiagram, annihilation | weye<ts ]
PrOCCSS N]O% DE ~ IE.I1I & EIE = ;'i.IEI i Elil il EIE o IE.E

E.E 589 6 61 62 63 64 65 66 6.7
Jhyn mass (GeV/c?)

Jiyrinn’ mass (GeV/c?)
o(B.)XBR(B,— JIy =)

= (0.48+0.05+0.04"% (1, ))x 10> @ Results in good

+ + : .
o(B")XBR(B " —JIp K] agreementwitlﬁ LHCh (n
O(BC)XBR<BC_>J/1P 3n) _ 2-4310-7@8161 acomplementarg rapiclitg
o(B,)XBR(B,—JI/y m) regjon)

8
CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN




Combinddion of BB — nW) Fron the CMS and

L>’/C5 eXper/“Menz‘\S To be Submitted soon
|  REES Padova (for the CMS Published result)
\ %‘ 0.05—
§ 0.04
o CMS | mprovements wrt Summer 201%: NEW  mvG PDF
Ba Bs

5 lnputr(BS ), f /155 & some BRs from PDG

0.02—
9

i Moclelmg of the Ab_>Puv Backgrouncl ST
CMS - L i fb-.: "E i TEVJ L i fb_‘ E i Tev g i = é b I5|.‘|I = I5.|2I . ﬁ.lE!I * .5.4. 5.5 STG 5.|?‘ 5.IB‘ e IB.S

—e— data M(up) (GeV?)
— full PDF

EEE B —ptp

[ By—=utu

----- combinatorial bkg
----- semileptonic bkg
--=:= peaking bkg

tn
o

I.|i||

Time-dependent decay rate

o6

B
=]

osF

Arbitary Unit

< generated

o4l

0.3

44 + . [ # -
-|— . 0.2 :—

I + L T l 0.13_

+ o 1 2 a 4 5 & - R R

Lifetime (ps)

BR(B.)=(2.99",%)x 10~
.-35.5 58 557 58 5.-9 BR(Bd):<3°48t1281:15>><10_10

m,,, (GeV) 9
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o

S/(S+B) Weighted Events / ( 0.04 GeV)
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Combinddion of BB — nW) Fron the CMS and

LYCH experiments To be Submitted soon
‘\"‘"  REES Padova (for the CMS Published result)
\ % 0.05:—
CMS Improvements wrt Summer 2015: € \NEW
¢ P : e BKG PDF
5 lnput T(BS ), f /FS & some BRs from PDG F Ba Bs
4 Mocleling of the Ab_>P v Backgrouncl _ JR—
— CMS-L=5f"Vs=7 TeV, L =20 fb™ (s =8Tev Q.E' b é — '5I.1' = '5.|2' i 5.|3' 5a 5.5 5f6 5.I? 5.IB‘ 58
E - —e— data M(up) (GeV?)
- —— full PDF =
g- 4[): NEW g::ﬁiz é‘ e Time-dependent decay rate
S g s ] TR e cnrn_l:rin'atcr_ial bkg 5 o -
2 *°F e iy © 't \ <= generated
E} 30 :_ 0.4 -
Mk 1
25— ; =
%}“2054 + +TT.++$ o
L e 01 < corrected
515_— : + + I A T TP T PP e — ' R T
? E EE.; ° 1 : ’ : ’ ’ ’ Iflfetlmge i,{p\s;l0
P o KIEEN BR(B.)=(2.80"0.)x10""
g e L +2.23 ~10
99 5 51 52 53 54 55 56 57 58 59 BR ( ) (4 38° 1.91 ) X 10

m,, (GeV) 10
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Combinddion of BB — nW) Fron the CMS and

LYCH experinents To be Submitted soon

- B isa, Padova (for the CMS Published result)

N

o Full Likelihood combination of CMS & 1 HCb results
% Simultaneous unbinned extended maximum likelihood fit to the mass sPectra

" Take into account correlations/ estimate signiﬁcance

CMS and LHCb 0 o

Swf | T oy "3 BR(B,)=(287¢)x10" (620)
= [ —— Signal and background X
g 50 e g i ti ¢ E‘xpected SM: 7.4

: L Combinatorial blg. . _
%“”n ----- Semileptonic bkg. E BR(B )Z(3.9J_r1'6)><10 10 (3.00)
g ~ — = = Peaking bkg. 7] d 1.4
g = = E ExPectecl SM: 0.8
) # - = Standard Model Predic‘cs:
= BR(B,)=(3.66+0.23)x10""

BR(B,)=(1.06+0.09)x 10"

HACO
m. [MeVice]
11
CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



Combinddion of BB — nW) Fron the CMS and

LYCH experinents To be Submitted soon

- B isa, Padova (for the CMS Published result)

N

o Full Likelihood combination of CMS & LLHCb results
% Simultaneous unbinned extended maximum likelihood fit to the mass sPectra
" Take into account correlations/ estimate signiﬁcance

CMS and LHCb
T I T T 1

=
[£n]

&~ U3 T

= u.a; | = : A 1

= grf : | Compatlbxlltg vs SM:

T osE ® = -

ER: g ; J12cforB
[}.5:— A = S
04F = 0
E EEN 226 for B
o ERC

: SR
0.15— = ol
l:][]_I f-l"l - Eli. - _9 uﬂ 0:2 04 06 08
d BB, »wp 107 € B(B" — - ) [107]
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Combinddion of BB — nW) Fron the CMS and

LYCH experinents To be Submitted soon

- B isa, Padova (for the CMS Published result)

N

o Full Likelihood combination of CMS & 1 HCb results
% Simultaneous unbinned extended maximum likelihood fit to the mass sPectra

" Take into account correlations/ estimate signiﬁcance

L Qusmausch . .
§ 1: o Compatibilitg vs SM:
E_ 1.2 6 for B
4_ 2.2 6 for B°
.F 236 for B°/B.
;

=

0.1

13
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Onﬁo/ng Anal ySes

CMS Halia, NaPoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



CAV/ & Fare DeCQ/S

") Upgrade Performance for the B—®L measurement (Necessitg of the
new L1 Track Trigger) Approvecl

uCP~vio|ating weak Plﬁase ®. and Aecag width difference AT, using the
B. —J/yo clécay channel (BPH-13-012) APProvecl Prel. Result

oFlavor tagging algorithm using Run | data (BPH-14-004)

eMeasurement of the forward-backward asymmetry and other variables
in the B°—-K*° pp clecay (BPH-13-010) Pre~APProved

oD Mixing & clilepton asymmetry A” using di-muon events
(BPH-10-016 & BPH-12-00%)

¢ B mixing in tt events (BPH-14-007)

¢ Search fort le[:)’con clccag to 3 muons (BPH 12-004)

15
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CMS Phase-2 Upgrade performance for B — uu

e The focus now is on BR(B ) and on the ratio BR(B J/BR(B )
g CMS Upgracles more aﬁcec’cmg the result:

Padova , ,
5 LI Trlgger: new track trlgger (necessarg to reduce the rate)
Pisa 4 Tracker: reduced material buclget & increased resolution
Testo
> _ CMS Simulation Preliminary % 5001 cMs Simulation Preliminary
O 1201~ gcaled to L = 300 fb S L scaledto L = 3000 fb
3| B —+— data S - —+— data
S m()|<1.4 —— full PDF S 400 MWI<1.4 ${ — fulPDF
=100 I Bt > T | By
% S L By—=u'w = L By —opp
L% so=\ N e comlt:-inatorlial bkg I.%IJ 300— --- combinatorial bkg
— . k ------- semileptonic bkg - i 0 {k e semileptonic bkg
g L === peaking bkg g 2" T | | SRR peaking bkg
> 60 > L
%} E J ’ %" 200_—
o 40 o
w L .
= [ = 100
» 20 .40t B’ -
99 5 51 52 53 54 55 56 57 58 59 9975 751 52 53 54 55 56 57 58 59
m,, (GeV) m,,, (GeV)
ABR(B,—uu)=13% ABR(B,—uu)=11 %
ABR(B,—un)=48% ABR(B,—uun)=18 %
A(BR(B,—uw)/BR(B,—uu))=50 % A(BR(B,—uw)/BR(B.—uu))=21%
B,— wusignificance:2.20 B, — uusignificance: 6.80

16
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martino margoni
Testo


Measurerent of O, and Al woith B T/yo

¢ D_mesons mix via box diagrams with large AT's between the two

N Pisa

N~

mass eigenstates
e CPV Phase O _ arises for interference By >y ¢

between direct and mixing—-mecliated clecags \‘E /
Ps =~ _Eﬁs ' ﬁs — arg(_vts VE;/ Ves :b) 0.20

HFAG

68% CL regions
AlogL=1.15

2Bs = 0.036310-0012 rad in the SM

0.15
i

@ Mixture of CP-even & CP-odd cigenstates requires § .,

angular analgsis

®,=—0.03+0.11+0.03 rad > : ATLAS
AT ,=0.096+0.014+0.007 ps~' |

AT

-15 -1.0 -0.5 0.0 0.5 1.0 15

o Competitivc with LHCb and consistent with SM ¢s" " [rad]

Preclictions
17
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F/. avor Z‘dﬁg/nﬁ d/\gor/‘Z‘/?M

—

X Padova

@ CPV measurements using neutral mesons rec]uire knowleclge of the B flavor
@ Procluction time: studg OPPosi‘ce~5icle assuming bb Procluction
o Flavor obtained from the charge of an OS n/e
& TMVA ana|95i5 to disentangle b #| direct c:lecags fromb pec gl cascade & BKG
¢ Mistag measured on B #J/ K’ real data & corrected for B /B difference using MC

§ FT T T T T T T T Tealismssoon

g :: BY = J/yK™ data P%?%‘%ﬁn%: [%] # © £

i | ewmg 4564002 3924002 8.31+0.03
b w 286+03 325x+03 302x0.2

H g B N S @ Tagging power imProvecl 139 ~50% wrt original cut-
ﬁ%jjjﬁﬂ I 05 R Z;ZII PR based s’crategg

18
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Measwrerent of the Foreoard —Aczchuara/
asyrmmelry and other variables in BZp-K* O nu

Milano Bicocca PrC”APPrO\/Cd

o TCNC process forbidden @ tree
level, BR~10: Probe the SM
o Sensitive to effects of NP in

Photon, vector and axial-vector

¢

uuuuuuuuuuuuuuu

{ L

& Kinematic of the c:lecag determined by

thrce angles

couplings

¢ Events reconstructed in bins of qzzmz(uu)

¢ Observables: db/ clqz) A (forward-backward muon asymmetry),
F (fraction of longitudina”g POlarizecJ )

19
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Measwrerent of the Foreoard —-Aachuara/

aéymmefry and other variables in BipK*O [44Y)

i 1 CMS Freliminary 2051 " (8 TeV)
i - Aty
- Milano Bicocca y o

o mprovements wrt 2011 analgsis: 0.6

- Mistaggecl events included in the PDF o4

4 Measure A__ zero crossing Point 55

o Variable transformation to take into

0Ok I | | I .| .
, , , 2 4 g L] 10 2 14 16 18
account thelr Phgs:cal domain g (Gev")
o CMS Freiiminary 205t ' (8 TeV)
1.2 CMS _Preliminary 205 (8 Te e o -+ Data
“Q ' = [ISM
e L E=a . R <SM>
* 0.5—
A B - g
= 0. B
N — Ol T O ey T
& o.

-0.5
| Zerocrossing: 6.2 4.3 Global compatibility
0. | ¥/DoF = 0.18 ¥/DoF = 0.51
| p-value = 0.84 p-value = 0.83
L Hrmer i BRI W BTG BCUUST e DEGET e P R BT
1 2 4 6 8 10 2 14 16 21& :
g (GeV) ¢° (GeVY)
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B M/x/ng and Sl as ymmeiry A -, eorlh di —nictons

B%-only average

<~ % Paclo\/a (HFAG Spring'14): {2.3 + 2.6) x 10~
L g ﬂ.x_’ =1 contours BO -
@ Hot topics due to: 0.00 k E
% Discrepancy between LEP & CDF in the il 8 by
integrated mixing rate a5 TO0rey N
s =
%=0.126+0.004 (LEP) 3 | &
%=0.147+0.011(Tevatron) o0 -
= BABARII ——
o DO DX | L e—
5 DO anomalg @%.606in A From SM Precl:ctlons i BABAR e N
N, (M u')-N, (M M ) BABAR ¢ (old) .
A1 = IBeIIe £8 : t.l .
TN, (u wo)+N, (M wo) ~0.02  -0.01 0.00 0.01
q A B)

o) Mixing ana|95i5 using§ 10° non-resonant di-muons (2010 dataset)

& Iraction of events from B decags from a fit to Pt(u) relative tojet direction for

different charge correlation samples (85, 0S, 557, 57)
%=0.126+0.002+0.005 (BLIND) (data set 2010, P (1) >3 GeV no prescaling)

% Issues: bt convergence, ﬁt/ data agreement, BKG composi‘cion ’1
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A M/x/ng and S/ d\fymme’éry A _, eorlh di —nictons

B%-only average

?' . Paclo\/a (HFAG Spring’14): {2.3 + 2.6) x 10_

L g ﬂ.x_’ =1 CCII"ItCILIFS BO -
& Hot topics due to: 0.00 l E
% Discrepancy between LEP & CDF in the ili 3 by

integrated mixing rate a5 TO0rey N

o =
%=0.126+0.004 (LEP) < | &
%=0.147+0.011(Tevatron) k! B
= BABARII ——
- DO DX —
5 DO anomalg @%.606in A From SM Prechctlons i BABAR e N
N (M u )—N (M M ) BABAR & (old) <
A7 = IBeIIe £E : * .
TN, (u wo)+N, (M wo) ~0.02  -0.01 0.00 0.01
q Acr(B”)

uASL ana|95i5 still to be started will use 3107 same~sign low Ptcli~muons (2012 dataset)
% No need for further data
- Needs careful treatment of sgs‘cematics uncertainties (BKG, charge~clependent

muon epﬁciencgj B° Procluction asymmetry)
22
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A M/“X/‘nﬁ and 4 = 7 Z(Z(_ evVents

——y _ _
Padova @ Semileptonic top decags: tt, t P blv, TP bx
4 Lep‘con from toP clecag tags the flavor of both the Bjets

at the Procluction time

@ Test QCD factorization from comParison LePt°"7
v

of x(mb) with v(mZ) < o .
v ExPec‘cecl statistical error 0.00% (0.002 wd B-Je
adding electrons) on 2012 dataset Lepton S2  w.Jet1

Top1

@ Future test of A, (see Run Il strategy) Topg ~W
& Issues: B-Jeﬁ\
& Association of the muon from B W-Jet2
clecag to the right top

& Separation between direct b—bu and
cascade b ¢ S ! clecags

5 Both solved usinga MVA

23
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@ lest QCD factorization from comParison

A /V//X/nﬁ and A _, 'n 7 evends

~—y o _ _
Padova @ Semileptonic top decags: tt, t P blv, TP bx
4 LePton from top decag tags the flavor of both the Bjets

at the Procluction time

of x(mb) with v(mZ)

& ExPectecl statistical error 0.00% (0.002

adding electrons) on 2012 dataset

@ Future test of A (see Run Il strategy)

& Issues:

"

&

&

Association of the muon from B

clecay to the right top

Separation between direct b1 and

2000}
1500}

cascade b ¢ |1 clecags
Both solved usinga MVA

CMS Halia, Napoli 17-21 November 2014

BDT

250

200

150

02

Muon from SL TOP
Decay

Muon from Hadroni

__________ Top Decay

HH‘\\I\‘\\Hm\\\‘\\\\‘\\

0 0.2

Events

3500
3000

2500

1000;

500

aw Direct Decay
Cascade Decay
BKG|

o T

0=

6
MVA output



Standard & Exotic Qaar.é ona

e Y (15), Y(25) and Y (3S) 6 measurements in PP collisions at vs =7 TeV
(BPH-12-006) CWR-~ended

o Prompt J/ v and v (2S) double-ditferential Procluction cross sections
in PP collisions at 7 TeV (BPH-14-001) Approved

¢ Y Production vs charge Particle multiplicit9 (BPH-14-009)

¢ Inclusive and exclusive search of Z*(44%0) (BPH-14-003)
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https://twiki.cern.ch/twiki/bin/edit/CMSPublic/TeV?topicparent=CMSPublic.PhysicsResultsBPH;nowysiwyg=1

Y Production vs charge particle multiplicidy

~=y

~ Bologna

m U,B _I rrd Crrd | Frnd L | L | i | L L I_

- g - Y(2S)/Y(1S) 1

<070 ]

C 0'7: —— Y(3S)/Y(1S) )

NI ;

@ Y (nS) states are standard Probes to % 0.6 :—T t ,Ir + . —— (Y(3S)+Y(28))/Y(1S)

investigate Quark Gluon Plasma in Heavy > 050 TT 4 } B E

lons collisions (Pb-Pb & P~Pb) . T ]

, , 0.4 =

o Ditferent deconfinement temperature R x 1

between different states: Studg ratio 0.3 - E

, L F+

of Produc’clon vs track mul’uplucntg 0.2 FaaoL .

; —t— ]

0.1 CMS Preliminary - \'s = 7 TeV -

uPreliminary results obtained in PP collisions - L=481b" -

, , , _I L1 | L1 11 L1 11 | L1 11 | L1 L1l L1 1| | L1l L1l I_
with larger statistics on 2010+2011 data sets: 0 10 2|0 30 40 5|0 6|0 795 8|0 Q0

1250k v (15), 410k Y (25), 230k Y (35) Nracks p >0.4
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£XC/a§/'Ve & inc/usive search of 2(4/4/30>+ =

N

¢ Exclusive analgsis (with 4D amplitucle analgsis of B yK'n ) Bar

PRL 112 (2014) 222002

20

22
mZ,- [GeV?]

7 (44%0)- [ Jr=rfavoured
w.r.t. other hgpot]ﬁeses
@9.70 signif] (consistent
with Belle). Belle finds

its evidence (4o signhc.)

alsoin B/ 1} K+ﬂ:”clecags

20 exotic Z'(4240)- J7=0- [ ~6c signit- ]

K*(892)° K7*(1430)°
2 = 10 N; R
o I LHCb
v S 200H.0<mZ_<1.8GeV?
8
.
= s
| 8 100 -
05
| B">W(2S)7K Dalitz plot - Peak window | :
zs%— 0 = L = g
2 16 N18
. cas |
s 2011
i data

Amplituc:le analgsis tool being developed together with B9sJ/y ¢ K+ana|95is

¢ Inclusive search (in y'mt mass spectrum )

No hints found with 2011+2012 data;

high backgrouncls &Zisa |arge state (I from 107 MeV [Belle2009] to 172 MeV [LHCh20141)

CMS Halia, Napoli 17-21 November 2014

27

M.Margoni Universita® di Padova & INFN



B Production & S/oecz‘roscopy

o Measurement of the BR(B —J/y o) (BPH-14-002) CWR

o Measurement of the B cross~-section in PP collisions at 7 TeV

(BPH-~1»-002) Pre—-APProvecl
Mass Plot
¢ Observation of B y(25) ¢ K (BPH-13-009) APProvecl
¢ New: Investigation of the 4 final state (BPH-14-006)

oD lifetime with BC—FJ/ v T (BPH-13-0I11)

o Search for B (2S) state 2
CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



Measurement of BLKLB —» J/\|! #°)
” CWR

@ Channel useful to measure mixing~induceo‘ CPV Phase D without angular analgsis

@J/y O state is a pure CP-odd eigenstate a”owing measurement of the CP-odd lifetime
& New Phgsics could be spottecl 139 BR

> 450
% - o —-— Dlata
measurement B e "-- Signai

Q. asof— s=7 TeV, L=5.3 fb -.. Combinatorial
.‘-"c_".‘ = eemas Physics Background
Q as00f—

CMS Preliminary w =

5=T TeV 250
CMS (5310 e fe

LHCb (33pb™)  }—=—]
CDF (3.8 ib™) ]

DZero (8 fb” | . I 3 + |
o ;3%#*%

Pull

0.05 0 0.05 0.1 015 0.2 025 03 035 04 515 52 525 53 535 54 545 .5.'5 555
[ I Jhynr Invariant mass [GeV]
BR(B. T fy; foom 7 ) & Consistent with theoretical
: — — = 0.140+0.013+0.018 - .
BR(B.-»J/Iyo, 0K " K ) Predlctlon~20/>
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First observation of Bi—s \V(25> ¢ K*

@ Result obtained as Part of the investigation
of the J/y ¢ K* spectrum

w(25S)

Primary Secondary
vertex vertex
. ¢
I B*

Vertex
separation

:’; C

= ol

~ % Mass Plot

[ I: g

¥ sof APProve

=E -

€ a0 +

2 F
30— }l
zof— Lo +
1nf—+ FTI ']'
_. 73 .I + ] 1 ] PR I T TR T AN
£22 N 5.24 5.26 5.28 5.3 5.32

m(y(28)0K") [GeV]
S. Malvezzi & A. Pompili are Part of the ARC

© Observed 9ieH : N =144 £ 17 events; signiﬁcance well exceecling 50

@Dy (25) K used as a normalization channel for the absolute BR measurement

(that will goin the paper in Preparation);

very Preliminarg BR estimate to be aPProvecl (sgstematics still in Progress}:
BR(B' —y(2S)9pK " )=(4.0+£0.5+£0.5+22x10"°)

CMS Halia, Napoli 17-21 November 2014
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Ivestigation of Che U Fina/ stale

o Several new clﬂarged quarkoniumJike structures discovered recentlg (Z"(44%0),
Z (3900)): existence of Four—«:]uarks states?

& Can be four heavg c]uar|<s bound together? Predicted masses mostlg below WV

threshold
% Search for V* states decaging in<4u with m(V®)<m (V)
eSearch for exotic Par‘cicles, BSM Higgs or DM

eStructure observed in Y(SDY*(S1) =

2011 & 2012
MuUmnia & DoubleMu
Kemoved (rverlap

g B
|I[I I'|I

uSeveral tests Per{:ormed:

$ U selection
4 CutsonP (W, P (), P (4w,

iy
, - Mg

Y (1S) mass window 5 +++ ++++}HH
4 Check of unselected combinations ﬁr‘dﬂ L

12 14 16 18 EE

m('f(" Sit'w) [GEV]
31
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( vn 11 SZ‘rdZ‘egy .
. 7rigger & Data 7aking
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4823%/'77{ﬁ9er~CSZraZ%E”/

& BPH trigger focused mainlg on muons

o) Ditferent features & needs depencling on the Phgsics channel:

4 Rare Decays: almost 100% Backgrouncl Paths (Bq-» ),

% Quarkonia: almost 100% Signal Path J/ v, Y)

@/ssues:

% LI: Stay within the old Bandwidth (10 k2710 % of the total Bandwidth )

clesl:)ite the increase of a factor 4 in rate

o4 Trg to reduce the rate without agecting too much the Signal requiring two

muons with OPPOSItC:\S!gﬂ @ L1 (ﬁrst time)

L1 path Prescale Rate Pure rate

(kHz) (kHz)
L1 _SingleMu20er \ 1 15.17 2.78
L1 SingleMu25 1 15.83 1.71
L1 _DoubleMuOerl6_HighQ_-WdEtal8 1 7.16 5.33
L1 _DoubleMu_10_0_HighQ _WdEtal8 1 6.06 2.41
L1_QuadMuO_HighQ 1 0.09 0.03
L1 SingleMu5 50000 0.01 0.00
L1_DoubleMuO_HighQ 10000 0.01 0.01
L1 _DoubleMuQOerl6_HighQ_WdEtal8 2000 0.02 0.01
L1 _TripleMuO_HighQ 100 0.03 0.01
L1 _TripleMu_5_5_3_HighQ 1 0.92 0.32

CMS ltalia, Napoli 17-21 November 2014

Phgsks
Seeds
Egﬁjengg
Seeds
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BpPy/ ﬁ/ﬁger Sfrafegy

& BPH trigger focused mainlg on muons

o) Ditferent features & needs depencling on the Phgsics channel:
4 Rare Decays: almost 100% Backgrouncl Paths (Bq-» )

% Quarkonia: almost 100% Signal Path J/ v, Y)

@/ssues:

& HLT: around 100 Hz of Bandwidth @ =14 10" without regional reconstruction

& Data Parking

+ Quarkonia (50% of rate):
gTake the lowest Ptunl:)rescaled |1 seeds (high Pt quarkonia can emit a low Pt muon)

@ Purity™100%; to keep the rate low: increase the P cut

HLT path L1 seed rate (Hz) status
Mu25_TkMuO_dEtal8_Onia L1_SingleMu20er OR L1_SingleMu25 7 (pure) in GRun
14 (total) | wval. sample

Dimuon20_Jpsi L1_DoubleMu_-10.0_HighQ-WdEtal8 20 in GRun
val. sample

Dimuonl3_PsiPrime L1_-DoubleMu-10-0_HighQ-WdEtal8 7 in GRun
val. sample

Dimuonl3_Upsilon L1_DoubleMu-10-0_HighQ-WdEtal8 14 in GRun
val. sample

CMS Htalia, Napoli 17-21 November 2014
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BpPy/ ﬁ/ﬁger Sfrafegy

& BPH trigger focused mainlg on muons

o) Ditferent features & needs depending on the Phgsics channel:
4 Rare Decays: almost 100% Backgrouncl Paths (Bq-» )

% Quarkonia: almost 100% Signal Path J/ v, Y)

@/ssues:

& HLT: around 100 Hz of Bandwidth @ =14 10" without regional reconstruction

& Data Parking

+ Double Quarkonia (5% of rate):
o High Rates & very |ow-~Pt muons: L rea”g matters

& )-muons L seeds have too higlﬁ Pt thresholds or are Prescaled

& <d-muons LI seed with no P requircment

HLT path L1 seed rate (Hz) status
Mu4_DimuonQ_Jpsi L1_QuadMu0_HighQ few in GRun
val. sample
Mu4_DimuonQ_Upsilon L1_QuadMuO_HighQ few in GRun
val. sample

35

CMS Halia, Napoli 17-21 November 2014

M.Margoni Universita® di Padova & INFN




BFP >// 77‘/39@/‘ SZ(rdZ(eﬁy

& BPH trigger focused mainlg on muons

o) Ditferent features & needs depending on the Phgsics channel:

4 Rare Decays: almost 100% Background Paths (Bq-» )
% Quarkonia: almost 100% Signal Path J/ v, Y)

@/ssues:

& HLT: around 100 Hz of Bandwidth @ =14 10" without regional reconstruction

& Data Parking

+ B Production & Decays (20% of rate):
@ Very difficult to limit rate without agecting analgses: Paths driven ]33 sPeciﬁc analgses

eAddior2 hig}%qualitg tracks to a dimuon high~qua|itg vertex

+ DBenefit from Regional Reconstruction and Data Parking

HLT path L1 seed rate (Hz) status
DoubleMu4_LMNR_Tk_Displaced L1_DoubleMuQer16_HighQ_WdEtal8_0S 42 in GRun
OR L1_DoubleMu_10_0_HighQ_WdEtal8 val. sample
DoubleMu4_Jpsi_Tk_Displaced L1_DoubleMuQer16_HighQ _WdEtal8_05 23 | in GRun v
OR L1_DoubleMu_10_0_HighQ_WdEtal8
DoubleMu4_PsiPrime_Tk_Displaced | L1_DoubleMuOerl16_HighQ _WdEtal8_0S 2 in GRun
OR L1_DoubleMu_10_0_HighQ_WdEtal8 val. sample

CMS ltalia, Napoli 17-21 November 2014
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Ep%/ 77‘/ ﬁger SZ‘rQZ‘egy
+ Rare Decays (B—-pp) (20% of rate):

13 TeV, PU=40, 25 bx, rates in kHz

1 Iumul-:z.h .‘.'I.hjmu -

pT, mu, 2 (GeV]

0 2 4 6 &8 10 12 14 16 18 20

6
30 =
L,
25 § >
-]
4
20 g
=)
I
15 - 3
o
3 2
13 TeV MC 10 put
1.4e34 5 2
= 1
PU40bx25 o
0 8 o gy o o o
o 0 0.5 1 1.5 2 2.5
Pr o o [GEV] n cut on single HighQ DoubleMu

o Take the lowest P, unPrescalecl double-muon Li seecls, keep thresholds as low as

Possible, use &isplaced J/y for the normalization channels J/wK*, J/vo (Prescalecl)

HLT path L1 seed rate (Hz) status
DoubleMu4_3_Bs L1_DoubleMuQOerl6_HighQ-WdEtal8_0S 12 in GRun
OR L1_DoubleMu-10_-0_HighQ-WdEtal8 val. sample
DoubleMu4 _3_Jpsi_Displaced L1_DoubleMuQOerl6_HighQ_WdEtal8_0S 8 | in GRun v
OR L1_DoubleMu_10_0_HighQ_WdEtal8 (p = 5)
37
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BP >// T;‘/:ager Sfrdfeﬁy

& E]Cﬁciencg Paths (5% of rate)

- Aiming at 7~ 0.5% Hz per Patl’]

HLT path L1 seed status
HLT _Mu7p5_L2Mu2_Jpsi DoubleMu0_HighQ in GRun v
HLT _Mu7p5_L2Mu2_Upsilon DoubleMu0_HighQ in GRun
val. sample
HLT _Mu7p5_Track2_Jpsi SingleMub in GRun v
HLT _Mu7p5_Track3p5_Jpsi SingleMu5 in GRun v
HLT -Mu7p5_Track7_Jpsi SingleMu5 in GRun v
HLT -Mu7p5b_Track2_Upsilon SingleMub in GRun
val. sample
HLT -Mu7p5_Track3p5-Upsilon SingleMu5 in GRun
val. sample
HLT _Mu7p5_-Track7_Upsilon SingleMub in GRun
val. sample
HLT _Dimuon6_Jpsi_NoVertexing DoubleMu0_HighQ in GRun v
HLT _DoubleMuQerl6_Jpsi_NoOS_NoVertexing | DoubleMuO_Etalp6_HighQ_WdEtal8 in GRun v
HLT _DoubleMuQerl6_Jpsi_NoVertexing DoubleMu0_Etalp6_HighQ_WdEtal8_ OS | in GRun v
HLT _Dimuon0_Jpsi_Muon TripleMuO_HighQ in GRun
val. sample
38
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BP >// ﬁ/ﬁger Sfrﬁfeﬁy

© Total HLT BPH Rate 100 Hz @ L=1.4 10°* (Status @ November 10)

HLT path L1l seed rate (Hz) status
Mu25_TkMuO_dEtal8_Onia L1_SingleMu20er OR L1_SingleMu25 7 (pure) in GRun
14 (total) | val. sample
Dimuon20_Jpsi L1_DoubleMu-10_0_HighQ_WdEtal8 20 in GRun
val. sample
Dimuonl3_PsiPrime L1_DoubleMu-10-0_HighQ-WdEtal8 7 in GRun
val. sample
Dimuonl3_Upsilon L1_DoubleMu-10_0_HighQ-WdEtal8 14 in GRun
val. sample
DoubleMu4_3_Bs L1_DoubleMuQer16_HighQ_WdEtal8_0S 12 in GRun
OR L1_DoubleMu_10_0_HighQ_WdEtal8 val. sample
DoubleMu4_3_Jpsi_Displaced L1_DoubleMuOer16_HighQ_WdEtal8_0S 8 | in GRun v
OR L1_DoubleMu_10_0_HighQ_WdEtal8 (p =5)
DoubleMu4_LMNR_Tk_Displaced L1_DoubleMuQer16_HighQ_WdEtal8_0S 42 in GRun
OR L1_DoubleMu_10_0_HighQ_WdEtal8 val. sample
DoubleMu4_Jpsi_Tk_Displaced L1_DoubleMuQer16_HighQ_WdEtal8_0S 23 | in GRun v
OR L1_DoubleMu_10_0_HighQ_WdEtal8
DoubleMu4_PsiPrime_Tk_Displaced | L1_DoubleMuQerl6_HighQ_WdEtal8_0S 2 in GRun
OR L1_DoubleMu_10_0_HighQ_WdEtal8 val. sample
Mu4_Dimuon0_Jpsi L1 QuadMuO_HighQ few in GRun
val. sample
Mu4_Dimuon0_Upsilon L1 QuadMuO_HighQ few in GRun
val. sample
Efficiency paths e few
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BpPy/ T;‘/:iger Stral eqy

uHelP needed from analgsts:
" All the new Paths must be studied on expectecl efficiencies and distributions to

check on bugs or unexpectecl behaviours

% A first list of samples to be Producecl n Pgthia&
4 B° —J/y K*

B = J/y K

B — uuK*

B —J/vo

B — y(25) K*

eHot studies going on:

L S

% 11 charge misidentification on data
s pu+trk(trk) rate reduction
% 11 Tril:)le & Quad muon seeds

uRegional reconstruction workslﬁop this week (see next slides)

40
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Alternative Data 7Taking Strateqy

e Data Parking

% In 2012 we had 120 Hz of additional rate on the toP of the Stream A 25-30 Hz

4 lmportant imPact on Phgsics:

4 First observation of J/v ¢ K* (BPH-13-009)
£ K*uu Angular analgsis (BPH-13-010)

HLT Dimuon’_ PsiPrime

Candidates/2 MeV
s 5 4 93 =
| RARN AR

s
1=

i 1 P T L IR T B
!’7:!22 5.24 5.26 5.28 53

CMS 1talia, Napo 117-21 November 2014

I B
5.32

m(y(2S)0K") [GeV]

=T

o
[N

HLT_DOUHCM u§P5_LowMass_DisP|aced

1

- K*pp

-0.5

CMS Freiiminary

205t ' (8 TeV)

| Zerocrossing: 6.2 £4.3
| ¥ /DoF =0.18
| p-value = 0.84

<+ Data
CISM
[<SM>

Global compatibility
¥*/DoF = 0.51
p-value = 0.83

M.Margoni Universita

I T
g (Gev’)
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Events / 20 MeV

4 [Cernative Data 7’&,@/73 Strat eﬁ}/

e Data Parking

% In 2012 we had 120 Hz of additional rate on the toP of the Stream A 25-30 Hz
4 lmportant imPact on Phgsics:

4 First observation of J/v ¢ K* (BPH-13-009)

% K*uu Angular analgsis (BPH-13-010)

4 SearchforB (25) state (no confirmation of Atlas result)

3p ATLAS Qg =288 5 MeV
30F [Lat=10210" Og., = 184 MeV
(s=8TeV Ncht=35113
251 o Data
m  Wrong-charge
20 combinations

overall significance > 50

LTI Tl
100 200 300 400 500 600 700 6

m(Ba}m(B,)-2m{x) [MeV] 42
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Events / 20 MeV

4 [Cernative Data 7/&,@/73 Strat eﬁ}/

e Data Parking

% In 2012 we had 120 Hz of additional rate on the toP of the Stream A 25-30 Hz
4 lmportant impact on Phgsics:

4 First observation of J/ v o K" (BPH-13-009)

£ K*up Angular analgsis (BPH-13-010)

4 SearchforB (25) state (no confirmation of Atlas result)

4 o —— - 250_ i
0 2 | Parked Muonia (2012 Runs
35 ATLAS QEIL:[.-: =288 5MeV e B i
ok [Lat=1921" Op., = 184 MeV 2 F signal?
5 =8Tev Ng =352 13 .E E Expectecl 150 events
25F o Data W ys0|— , .o
w Wongchage |4 : - Sara Fiorendi
20 combinations L
5 100
10 sof-
overall significance > 50 :
. I o _ _ - - - - N
m(B )-m(B )-2m(x) [MeV] 43
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Alternative Data 7Taking Strateqy

e Data Parking
% In 2012 we had 120 Hz of additional rate on the toP of the Stream A 25-30 Hz

" lmportant imPact on Phgsics:
4 First observation of J/v ¢ K* (BPH-13-009)

& K*uu Angular analgsis (BPH-13-010)
4 SearchforB (25) state (no confirmation of Atlas result)

+ InRun !l it could help in different sectors:
o Quarkonia/ Double Quarkonia: Low~~Pt for Polarization <Xab>)
¢ = pp, Low-P 3-muon Trigger
+ B Production and Decays: J /v + additional track (s)
+ CPV, Rare Decays: Displacecl vertices, K_—p i,

charm —pu (+ N
44
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4 [Cernative Data T&lé/‘nﬁ Strat eﬁ}/

@ Regional Reconstruction (ltalian Idea)
% Issue: Large reconstruction time @ TierO due to Pileup limits HLT Bandwidth

% ldea: exploit the clear di-muon (+ ntracks & e.m. clusters) signature

4 Seed onlg the tracks from the same Primarg Vertex as the di-muon in a
rectangular 0, ) region centered in the selected PV (out of 20-40 PVs)
taking into account the PV-SV direction of ﬂight

4 Ulse Reduced Pt thresholds: Increase HLT Phgsical Rate

oldea Tested ]:)3 FPo-Hsun Chen, M. Tosi, S. Fiorendi, V. Innocente
+ K*pup sample with 40 Pileup events
- Reconstructed average of 36 tracks/ event vs 1000 of standard
Proceclure
+ Work going on to check eFﬁciencies, event size, timing
- lmPlement it cluring 20157

" Help needed (also) in cmcg validation... 45
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4 [Cernative Data T&é/‘n\g Strat eﬁy

¢17/18 November:
Worshop on Scouting, Parking, and Hotline

https://indico.cern.ch/event/345449/

Tuesday, 18 November 2014

10:00 - 12:20 Session on Data Scouting, Hotline & Local reconstruction
Location: 40-S2-B01 - Salle Bohr

Local reconstruction: BPH 2o'

Speakers: Kai-Feng Chen (MNational Taiwan University (TW)), Po-Hsun Chen (National Taiwan University

10:30  Discussion on whether local reconstruction could be useful for other groups 10’

10:40  Plans from B2G 15°
Speaker: Devdatta Majumder (University of Kansas (KU})

11:00 Plans from EXO 15°

11:20  Plans from SUSY 15°
Speaker: Maurizio Pierini (California Institute of Technology (US))

11:40  Inputs and directions from Physics Coordinators 20’
Speakers: Luca Malgeri (CERN), Jim Olsen (Princeton University (US))
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Kun ITT Sz‘raz‘eﬁy :
2. PAysics

(Prospect for Currest Analyses & New Ideas):
° Kare Decays, LFV & CAV
@ Juarkona
® B Spectroscopy & Decays
o Flavor PAYS . 15 %/eavy Zons Collisions

47
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CAV/Kare Decayss: Current Analyses

eD —
& lmProve Muon Misidentification (limiting Factor): New MVA binned in M
4 Improve Selection: BDT for isolation, Rare SL BKG stucﬂg, integrate the Pcaking

BKG analgsis in the mainstream
& lmprove Fit: Include BDT Discriminant, B —h uw & b - hh PDFs

B = K uu:
4 Extendthe analgsis to B K up (35% ¢ for K, 5%% BR), B K up (65% BR,
one less track, no K* cuts, Probc right handed currents), A=-Aup (right
handed couplings)

4 Include measurement of

A_F(B°—>K(*)°u+u_)—F(B+—>K(*)+u+u_) r(B°-K ""u*u )-r(B
1= + (RO T
u wou B =K w

F<BO_>K( * )OM +
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CAV/Kare Decayss: Current Analyses
B —»Kuu:

4 Use of the angular observables free from Form Factor contributions.
4 LHCb:276 discrepancg in P in 4.§<c]2< 8.68 GeV* [PRL 111, 19180120131
3 Possible interpretation as a NP contribution to Wilson coefficient C9
5 Resulting CNP9 would implg an inclusive BR(B —X I suppression of ~25% in
1<c17‘<6 GeV?and q7‘>l‘+:‘1~ GeV%: not confirmed ]39 BabBar which finds a ~2 ¢ excess
ol LHCb | - & o SM
e SM Predictions B NQ. E Yo N
- > 15[ cc
—+—nata - 0 " +-
-0 1: H ]
o A e - ;?""- ] " """P g average
} = 05F1 * > BaBar
+ " NU' E T ; ' %L
+ -0 0OF %
I““"s“"zioa Eo . PR T w-w— y g g . ., . ] .
o? [GeV¥/ch] © 5 10 15 20
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CAV/Kare Decayss: Current Analyses

eDMixing& A .
@ Using the current tagging strategy in tt events:
$ L =200 fb" 6=1nb (5 time the current value) = 8A5L (stat) “0.3%

@Other Possible Analgsis: use se|F~tagging B )/ K
4 2012: 40k events with a u tag (4 times the top analgsis)

$ L =500 b 6 =2 time the current value .>6A5L (stat) ~0.2%

¢ Flavor Tagging : J/vlp et al
- Include Opposite~5icle vertex charge Eyjet~charge
- Include the Same-Side cone~charge,...
- Validate the tagging algorithm with a timc~clel:>endent measurement of B° mixing

50
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CAV/Kare Decayss: Current Analyses

@ T U

sNeutrimo mass terms in the SM implg L FV also in the charged sector

with BR~107*°

=
I

+NP could signiﬁcantlg enhance
LFVint clecags
eLHCh [PLB 724 36-45 (201%)1:
- Backgrouncl réﬂ'ection

Candidates / (10 MeV/c?)

exploiting §~bocl9 toPologg

]_ e
& muon id. ET

(1)

M.’ihnd}- £ [0.65, 1.0]

Mprp € [0.725, 1.0] LHCb

I

| =1 fb"

i

[LFHIL

s Vield normalized to Do) m

L HCh: BR(T-3u)<8.010°@ 90% CL

1700

BELLE: BR(T93u)<2.110°@ 90% CL (BEST LIMIT)

CMS Halia, Napoli 17-21 November 2014

1800 1900
m(p ) [MeV/e?]

51

M.Margoni Universita® di Padova & INFN



CAV/Kare Decayss: Current Analyses
@ T U

Main sources of T-leptons at LHC
Meson (M) Dg D* BY" Bg BY cMs/NOTE B

BR(M — 1+ X) 70% 02% 2.7% 15% 2.7% ..., /057
oM -7+ X)/olpp—17+X) T1% 3% 9% 2% 9%

& Expectecl 9ielcls/ 10 b using current
best limit 2.110¢ from BELLE

+ W:4devts
o(pp =+ Bx = 7+ v, + X) & 24pb 4 7/:0.7evts

+ D:50%9 evts

olpp =+ W = 7+ ;) = 19nb
o(pp = Z° = 77) = 3nb

& CMS: New Path since 2012: HLT TauMu_ltTrack (G. Cerminara, F Fiori, G. Roland?)
4 Cut on dimuon Invmass, Prob (vertex) Lxy signiﬁcance; regional tracking (terative
4 steps), Dimuon+Tk Vertex

Nend
N
~

- Strong interest in the BPH Group: Manpowcr needed
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CAV/Kare Decayss: Current Analyses
@ T U

Main sources of T-leptons at LHC
Meson (M) Dg D+ BY Bg Bt CMS/NOTE

BR(M — 1+ X) 70% 02% 2.7% 15% 2.7% ..., /057
oM -7+ X)/olpp—17+X) T1% 3% 9% 2% 9%

& Expectecl 9ielcls/ 10 b using current
best limit 2.110¢ from BELLE

+ W:4evts
o(pp =+ Bx = 7+ v, + X) & 24pb 4 7/:0.7evts

+ D:50%9 evts

olpp =+ W = 7+ ;) = 19nb
o(pp = Z° = 77) = 3nb

- Exploit W=-TV
i ExPec’c 8 events in Run I: need £730% & no BKG to be competitive

% With L=100 fb'we might be compe‘cﬂ:ive
4 Need accurate determination of BKG & Eﬁqciencg
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Candidates / (0.5 MeV/c?)

CP\// ( are Deddyé ! Possible 4/7&4/585
a D°

+GIM suppression more effective in charm thanin b clecags. Additional helicitg

suPPression: BR(SM)<610™
eLHCb [PLB 725 15-24 201%)1:

% Reconstruct D*=9D°(up) n
% Signal Vield normalized to D°#»n

ssssé%

0

= (@) Am=m(up ) -m(up)

W%L

. oiF
2
E*'+' e ngﬂ

LHCb

-_?I_‘ﬁinl

L "
140 145 150

Am,., [MeV/c?]

Candidates / (10 MeV/c?)

1900

1800

LHCh: BR(D%-p u)<6.2(7.6) 10°7@ 90% (95%) CL. (BEST LIMIT)

CMS Halia, Napoli 17-21 November 2014

1850 1950
My [MeV/c?]
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Comventiona/ @aaréon/a

o Considering RunIl'integr. luminositg, a factor 2 in xsections & the imProved trigger,
we expedr a data sample of higl%PT quarkonia few hundreds times |arger than in 2011.

© Potential to become a high Precision Phgsics: extend xsection & Polarization measu-

rement to the highest P+ attainable (minimizing effects of non~Factorizing contributions)

© Measurements of direct xsections & Polarizations in order to avoid feed-down

contamination (on|9 Y (2S) can be considered feed-down Free)

© Test the dominance of the S, over'S, CO terms at (zz s s e
3 107 =
high P+ suggestecl bg the differential xsection fits :;:oz— arxw:m;;{‘:
of the S-wave states: higher PTc]uarkonia should 12 """ .
be trans\/erselg Polarizeo‘. :Z .....
Perform Precision Procl. xsection & Polarization :Z m Y@3S)
measurement for X and %, and test if this hierarchg IR '21;;,',\,,
among CO contributions holds for P-wave states as well 55
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Exolic 4&(@/‘% ona: X / Y/ 2 stales

@Understand the nature of X (3872)
4 Conventional charmonium lﬂgpotl'xesis ruled out bg ec:]ual amounts of isospin
components =0 & I=1 (maximal isos[:)in violation):
B(X—>Jlyn " n «)
B(X->Jlyr n )

JHEP 1304 (2013) 154 Clted 28 tlmes

=1.0+04+03 (BELLE)

% 1 CMS Vs=7TeV - S o - U oMs Vs= 7 Tev '_

(O] . \ L=4.8fb" ] "g -5: L=4.81b"
= BN lyl <1.2 = lyl <1.2 ]
— \ LO NRQCD o9 0.4 -
f:.Q LO NRQCD uncertainty CI\-D B N ]
— . o B T
o 10'F = = o ] ]
= ¢ N i > 0.3f I 1
5 & NG i a B i
58 RN i S - .
B o S B ]
102 e =Z 0.1 ]

; : :
I T | N | L . [ N R A
10 15 9 20 30 40 50
o (.J/'Lp t 7:) [GeV] pT(Jhp at ) [GeV]
e CMS Contr:buhons

4 Differential cross section lower than theoretical Precliction

% Non Prompt Procluction “50%

CMS Htalia, Napoli 17-21 November 2014
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Exotic @L(df‘/é ona’ X / Y/ 2 stales

@Understand the nature of X (3872)
4 Conventional charmonium hgpothesis ruled out bg ec]ual amounts of isosPin
components =0 & I=1 (maximal isos[:)in violation):
B(X—=Jlyn n )
B(X->Jlyr n )

=1.0+04+03 (BELLE)

- Analogous|9 to B g XK g (J/yr'm ) KO stuclg also the clecags
B Y KO (never been studied due to the relativelg low 91’6[61)

- Could there be the Possibili‘cg to find a radial excitation of the X7

. Selection rules for the radial quantum number? For instance Y (4360) /Y (4660)
cleca9 into y'n'n but not into J/y t'
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Exotic QA(aré ona’ X / Y/ Z stales

uAmPlitucle Analgses
4 B° o J/yoK' to understand nature of Y (4140) & Y (4270) [PLB 734 (2014)]
% D% yrK' analgsis to confirm Z' (4240) will go on in Bari
% DB°¥J/ynK analgsis Presentecl bg BELLE @ Moriond QCD 2014

Comparison of the fit results with Z.(4430)" and additional Z2
(blue) and without any Z2 (red).

BELLE

1.2 GeV3ic? < MA(K.1t) <1.432° Gev2/ct MK ) >3.2 GeVict

PRELIMINARY

PRELIMINARY

) s w a
S 1ot i =
O 160 D E
E L—ll - 4 C
& 140 & aok
S 120 ' - -
% 100E- g 30F
o “ ook
60E- E
] L
20 ‘:-E‘:'E': ................. et o) ! . = .'.—::'12': = =
e e e e e e el W o e e i i (b, B e e A o I o e -] e e A i e
=15 14 16 18 20 25 =454 16 18 20 23
M2() Sy ), Geviic? M2() Ay .w), Gev3fic?

o Observation @ 7.20 of new state 7' (4200)
uSome’ching to be checked @ CMS “
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Exotic Juarkona: X/Y/)Z states

ePrompt production in inclusive searches:
Z,(10610)  Z,(10650) | Z.(3900)] Z.(4020)
Tevatron 026 (0.47) 006 (0.47)) 11 (13)§ 1.7 (2.0)

- - LHC7 48 (80) 12 (3.0) | 187 (211)i 29 (31)
- al P LHCbT 076 (139 0.8 (047} 38 (39) | 55 (55)
~d.4x10° LHCS 59 (9.5) 1.4 (3.5) (24[1;- 4 (36) 5 x LHCb
but then ... LHCb& 09 (14) 022 (056)1 40 (48) | 63 (69)
ki_nematu:l cuts &. LHC 14 11 (17) 2.6 (6.5)
nigh Hackgrounae | LHCb 14 19 (30) 052 (1.2N_ 84 (88 |
\r _______________________________
i more copiously produced !
[1] Guo, Meissner, Wang, Commun.Theor.Phys, 61 (2014) :_510_91(_fjf?_??_{!-i%?}_z__qefi_'l_.
|:> Examples of[svstems to be scanned]and [states to be searched fod =
J/y 1 states: B8 ¥ (4008), ¥(4260) BEw|[E]~
W' 1 states: [ [BBY (4360), Y (4660)

€ -~ TSP 7% - F fpr 02 - Ffap- et - - -} Z243900) L1 —states -~ X (3872)-eharged-partners-

J/yp 7 FAEE) Z (3900)*, Z(4430)"
W Z(4430)° 98 ik
X = J/UY) €mmmmmmmes N s Hats B 74050y Z;4250)- -~ < 7
h(1P) — J/Yf7") €========= F-[{APY Ao r e —c4020) FTV - .
Y(nS)mm (n=1,2,3) Y, (10888) 2 e =

PLB 727 (2013) 57

Y(nS)x" (n=1,2,3) 53 Z,(10610)*, Z,(10650) §8 &



Production & SpeCZ‘rOS Copy

o) Charm & bottom Procluction are among the most interesting studies of QCD
clgnamics @ LHC (GCN 5 mb, 05”7_50 ub). Tests of QCD calculations & BKG for NP

o) Good agreement @ 7/8 TeV between Data & “Fixed Order + Next to Leading Log”

(FONLL) Preclictions = P i ';;";‘“":’;':“""f: ’
S : n . szzefah:f:.n ;¢a1 ;
] B-hadron cross sections measurements @ 15 TeV % o w gy E‘SZE::%E;:;; ]
‘ E o m'ﬁii-‘ii ﬂﬁ e~ _E
will test FONLL at unprecedentlg s & P £ M, == N et Y 3
t © 10 Wy
4 Crucial Issue: Epﬁciencg in fine muon bins 2
oD SPectroscOngz enrich the scenario ‘E e e~
% UseJ/y from E)C->15X—>J/\|/ XY 10" o
4 X=D, D t:improve resonances & t reconstruction el T e— .
° ) ) ) 6 78910 20 30 40 BGU Vi
4 Measure of 6(B)/c(B?) at hlgh P (theore‘c:ca”g important) Py (GeVic)

ubeautg Bargons
» lml:)rove c <Ab> measurement, A, A pp

= ) F o
= Qb RS IREREE new ClISCOVCFICS : 60
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F/. avor p/?}/é 1ICS 1hn >//eavy Tons collisions

¢ Heawy quarks Producecl in hard scattering in the earlg

stage of the collision
o) Initial state effects: modification of the

Parton Distribution Functions in nuclei

@ Strong interaction with the deconfined medium:

- Enhanced gluonstrahlung

& Stuclg in medium energy loss (nuclear modification factor)

1 dN ,/dp, I
Ncoll> dNPp/dpf

RAA(pt):<

@Predictions:
4 With no medium effects R =

4 with in medium energy loss R <]

" Gluon radiation suppressed at
small angles for massive quarks:

+ RB > RD > Rlight
AA AA AA
CMS Halia, Napoli 17-21 November 2014

ALICE g, .
e Average D° D*, D" |y|<0.5, 0-7.5%
1.4 owith pp pT-extrapolated reference
= Charged particles, m|<0.8, 0-10%
1.2~ , Charged pions, [n|<0.8, 0-10%

D CMS Preliminary
0.8 b->J/y m b to secondary J/g

Inl<2.4, [0-100%

P, (GeV/c)
M.Margoni Universita’ di Padova & INFN



F/. avor P/zyé 1ICS 1hn >Z/ea\/y Tons collisions

¢ Heawy quarks Producecl in hard scattering in the earlg

stage of the collision
A

o Initial state effects: modification of the

Parton Distribution Functions in nuclei
@ Strong interaction with the deconfined medium:
- Enhanced gluonstrahlung

& Stuclg in medium energy loss (nuclear modification factor)

1 dNAA/dpt mé 2''rrTHHI'H*TTTHIHHIHH|IT11rTrHE

—_ 1.8 . . =

RAA<pt)_ N AN /d Indication of ]
Neou) dN ol dp, PR /) > R (D)> -

14 AA non Proml:) \Y AA _;

120 R, (n) @ low P c

@Analysis will go on @ Run2 e e
, 8 o seconda = —

uTogether with measurements of 2.6 1/ b2y, M O kp o
D mesons Yields in PPB collisions 0.4 4 ﬁ‘ﬁ’*—* -
0.2 N

P, (GeV/c)
CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



Conc/usions
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Concl/usions

o lmPressive amount of resu]ts, expeciang consiclering the number of

People involved

o Number of Publications will increase bg 60% taking into account the

current analgses (almost twice as Atlas)

@ lm!:)ortant relative weight of Italian Institutions in the PAG (analgsts and

conveners/su

e RUINIlis a

bconveners)

;)Proaching:

-+ Trigger experts at work with analgsts to define the final data taking

stra’cegg

" Mang ideas on new Possible analgses

¢ Manpower is needed and very welcome!

64
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Bacéap
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L1 trigger for B°,—pp

» We simulated a low-p; di-muon L1 trigger algorithm exploiting the triggering
capabilities of the upgraded CMS tracker

« 2 opposite-charge L1°Tk muons”, reconstructed from a matching of the L1 tracks and
L1 standalone muons

«  pAp)=3GeV

FT | I

> i L CMS Simulation Prelimnany :
o« In(p)| <2 3 “’!i ................ i !
& 107 Scaled toL = 3000 [ -
= PT(I-'II:-[} = 4 GeV =3 “]." L1 TrkMu (Phasall] Trgger Bl 6w i
= U Fp i) >3 GeV - Backgrousd
* [n(pp)l <2 § ;:E.'Llal‘f;m — Tousgnal
: pll = .
" ﬂdzip“} <1cm I.I.l 11‘.‘|‘E' ;l';?.;lpr;l[:;!.:]lqltgnﬁev '%
* 3.9 <mipp) < 6.9 GeV 10’ 1
 Mass resolution at L1 is measured to be = 70 MeV g | !
using Gaussian fits to the signal peaks 0
* Trigger rate in the HL-LHC conditions (average of L 5 6
140 PU events) is estimated to be a few hundred Hz my, (GeV)

» [t constitutes only a tiny fraction of the total L1 bandwidth

* This study shows that the expected performances of the upgraded CMS L1 trigger
are more than sufficient to implement trigger algorithm for B—pp having the

same acceptance of the L1 trigger used in LHC Run 1
CMS BPH ECFA Slides CMS Collaboration 3



Constrants fronmr B— 11~

SM4- SM wi th 4.th | / [K.A. Petridis, Moriond QCD 2014, [
’ withr 4 D.M. Straub, arXiv:1012.3893]
generation CMS+L HCbvssM-LL
ST IR Prelimi
MFV: Flavor Violation b FEIInaTY
= Combination
govemecl on19 139 T 10 _
, g =
CKM matrix &= .
i : 5
- 0.9 | : €@
" BR(Bd)/BR(BS) 5 £
2
extremely sensitive . . J =
] 10 20 3 40 al)
PFObC O{: NP 10" x BR(B; — putpu~)

aResult in agreement with SM [0.4 ¢ for B and .70 for BA]

aThe focus now is on BR(B d) and on the ratio E)R(E)s) /BR(B Cl)
al HCh (agter upgracle): measure ratio @ 35% with 50 fh-
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Measurement of prompt I/ pair production

@ Process sensitive to Multiple~Parton scattering Populating JHEP Q9 094'
the large IAQI region between the two J/y

@ Production dominated ]39 gluon-—gluon fusion. Color-octet contribution negligible
@ P <15 GeV and low M U/ wd/y), but increasing with P.NLO calculations indicate

enhanced color~sing|et contribution at higher P .
t
& lirsttime access to the high Pt J/v) region with no established model
Preclictions. Complementarg with LHCb in raPiclitg.

Vs=7TeV, L=47fb Vs=7TeV,L=471ft e Ns=7TeV, L=d7ns
SRS LL AN ) ! .

% ——————— B agf T REERRRARES Runs s na s é—:“-” T LN B I
[= I .
= - CMS Unpolarized Jiy = L CMS Unpolarized Jiy = CMS Unpolarized J/y
= [ & o2 -
(3 Stat. unc. % [ Stat. unc. ] E' - Stat. unc.
% —4— Stat. and syst. unc. g 2 —}— Stat. and syst. unc. = L —}— Stat. and syst. unc. ]
= | ] [ ] 0.1 —
2_10" + Jiy phase space: . B Jhy phase space: 5 i 7]
g- pr:-E.ﬁGe‘u"fcfor Iyl = 1.2 ] o pT)B_S GeWic forlyl = 1.2 - %d— - -
= p, = 6.524.5 GeVic for 1.2 <lyl = 1.43 1'5__ P, =B5345CGeVicfor 1.2 <lyl =1.437 EU.()B_— ]
k=l p = 4.5 GeVicfor 1.43 <yl =< 2.2 1 n p, = 4.5 GeVic for 1.43 <yl = 2.2 .3 - B
% . C ] 0.06— | Jfy phase space: -
I 1 — B p. = 6.5 GaeV/c forlyl = 1.2 1
i 7 N [ p:_:- 6.5-»4.5 GeVicfor 1.2 < Iyl = 1.43
[ ] 0.04 p.>4.5GeVicfor 143 <yl < 2.2 —
102 - L . [ ]
N —l— | g 05— — = -
- I J i —]— ] 0.02— e -
L I B _
T PR PR NS NS SRR R TR saaa by bt | Lol RN R ol Lo L L L e e
0 10 20 30 40 50 60 70 80 uD 0.5 1 1.5 2 25 3 3.5 4 4] 5 10 15 20 25 30.);\, a5 40
M un (GEVIC?) | Ay | between JAy pf" (GeVic)
') Assummg UﬂPOlarlZCCl PI"OCIUCthﬂ:
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Y(1S), Y(25) and Y(35) 6 measurerrents

@ Different Y Production models Preclict different shapes in the high P_regjon.

t
NRQCD parameters can be determined bg fit on clata, which imPact the Polarization

Preclictions atall P.
t

+_' .HJ._-LL L e
L sty low to studu the sh ‘3 10 %, vas)  CMS Preliminary E
¢ Large statistics allow to stu ytheshape g (oL rese®,  PPNE=TTV,L =491’ E
UP tO ]OO GC\/ g 1 *U-.‘*q‘. _:':E:-_] uuuuuu 1y une. (2.2%) excluded E
m = -
~‘+ GeV Tl _
» g10 W E e
*Exponentlal behavxour for ¥ 102 mm_m”“’ mq"i e =
o iy
10 GeV< P <20 GeV 103 -, . -
t 4 T -
*Power~|aw shape for Pt >20 GeV for 107 cms 201t yowos iy ;
-5 ]
a” the Y states 10 —— CMS 2010 ly(up)l<2.4x0.25, 36 pb' I -
4 , 10_6 PR N T T TR N T S S N R | | _i
*Suggestion of a clﬂange in the nature 20 40 60 100
P, (uu) [GeV]

of the Production process
eNeed of a model to explain the small Polarization and Power~law

behaviour at Hig]n Pt
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Prompt T/ and U(2S) dowble-differertial cross
Seclions 1n Y24 collisions al A 7TV

& LDME Parameters not calculable need to be

determined bg fit to data. Differential cross g 1024 ¢ < CMS, lyl <1.2,4.9 fb” (2.4%)
o 1 3 + CMS, Iyl <0.9, 37 pb” (4.1%)
sections very similar for singlet & octet 2 1ol o ATLAS, Iyl <0.75,23 pb” (3.5%)
) ) - ] « CMS,Ilyl <1.2,4.9fb" (10.6%)
contributions ﬁ 1] + CMS, Iyl <1.2,37 pb™ (11.1%)
, g = ATLAS, Iyl <0.75, 2.1 fb" (2.4%)
u\/erg lmportant to extend the measurements T ot — FKLSW, Iyl <1.2

towards high Pt values (most reliable thcorg

102+
calculations at fixed order in Perturbative QCD).

— 0.1 10° 4
Z  |pp (s=7Tev i
i - 10+
= 0.08— ]
ﬁ 1 \|!(2S) / J/\V s pp /s=7TeV
Z 0.06- 0 20 40 60 80 100 120
@ ] p_ [GeV]
000 W* pht g @ Cross sections fitted with Power~|aw
NI i
] [glo | )
[
. # « CMS,Iyl<1.2,49f" Funct:on
0.02- o CMS, Iyl < 1.2, 37 pb’'
7 ATLAS, Iyl < 0.75
| I LHCh, 2< y<4.5
0 x T T T T 7 T x x | — T T
"0 20 40 60 80 100
p. [GeV] 70
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https://twiki.cern.ch/twiki/bin/edit/CMSPublic/TeV?topicparent=CMSPublic.PhysicsResultsBPH;nowysiwyg=1

/V/edéare/y/enf oF Z‘/f}e Ec & 3+ CrosSs—Seclions

Pre~APProvecl

o ISC mesurements: test for the theoretical Preclictions on hea\/g flavor Procluctlon

complementarg to quarkonia
@ Used clecag BepJ/y 7, P (B )>10 GeV, lyl<1.5
© Theoretical Pre&ictions are less bg afactor® (PYTHIA) or 8 (BCEGPY) than data

o(B,)=45.17+5.25+2.85 pb

.1

-
Q

i
o

do/dp_ (pp—Be X—Jhym):ly™ <1.50)[pb/GeV]
o

OF

(]
I

IIrIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

ChS Prelimminany
wWE =T Tev
L=477fh"

=i~ CMS Data
——— PYTHILA[x3)

——  BOVEGPY(x8)

II| 1 IJI.IlIII 1 I.IHIII.l |

o=

1 I.I.Hllll I

-3 P A
10 1

I PRI R R A sl e
S 20 25 30 35 40 45 50
B::pT [GeV/c]

CMS Halia, Napoli 17-21 November 2014

=
o
o

I L] LI I L LI I L]
ChMS Preliminary
WE =7 Tev

L=477 "

| ! - | 11 | I 11 1

—

T
|

E T 1T J 1 rrJrorrrr 1ot
(=8
= |
—il— CMS Data
o 80
1':-_" - PYTHIA(X3)
'Eﬁ . —— BCVEGPY(xE)
o~ 6o
= :
=
g 40
oy -
(a8} B
T 20}
| - 1 A
=
=
E 1 1 ] 1
g

Olll Li 1 L i LB Li T I T A I T
0O 0,204 0608 1 1.2 1.4

Bc IYI
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Measurerent of the B & B cross—sectdions
) Pre~APProvecl
@ Use dccag B/ y K', P (B)>10 GeV, |9|<L5
o) Theoretical Predictions for integratecl cross section are in agreement with data

atlo lcvcl

o(B " )=6503.18+122.43+448.72 pb

A
I'E = L =
L Tis CMS Preiminary - = CMS Prafimicary =
o g NE =7 TV 3 E & BTN =
= = L=45M" = = L=48% 3
: e : |'|:| El _:
¥ B —&= CMS Data i —#= CMS Data -
> 1 W B PYTHIA = - 7 £ PYTHIA —
"4 & - = = -
_E' = ] -\_J: & _:
i - :
m 10 = - 1 ] —
1 S E g =
=1 = ] = 4 =
o E _ i '—+—' =
< & -] ——
'E 1E- * == =
= E - R
” : =
o fr—t—r E f == —3
1 ] 0 02 b4 05 b8 1 12 Y
B p. (GeVid] Byl

A. Malvezzi, M. Margoni & S. Paoletti are part of the ARC
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CAV/Kare Decays: Possible Analyses

@D’ 4|
-rStronglg suPPressecl in the SM, s:gmﬁcant enhancement Prccﬂxctecl bg MSSM

f

Resonant Non-Resonant MSSM
BR 23+ 0.9)10° <10™° ?
3:: aMSSM:scalarS@Pseuclo~sca|arP
E 13 i sgolclstmos or llglnt Higgs
< 25F
& I LLHCb: [PRL 110, 211801 2013)]
g e i | BR (B4 )<6.6107@ 95% CL
8 osE_ al BR (B 4)<1.6 107 @ 95% CL
0 T T Bererers o \

4800 4900 5000 5100 5200 SHDD 540[! 5500 5600
m [MeV/c?]

TRgTRyTRgT!

73
CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



CAPV /) Kare Decays ! Possible 4’7@/}/585

ab°p ey

@LIV process allowed in NP models via exchange of spin~l gauge bosons carrging
color & lePton quantum numbers (Pati-Salam Leptoquark)

@Current limits from direct search in the range [0.4-0.9] TeV

@/ndirect search probe also LQ coupling c]uar|<s and |el:>ton5 of different generations

=z 1

% F—O

‘é 107" = 'P - . , .

= o @abKG dominated bg B semlleptornc
3 decags & Peaking Bophh' (h"=K, TT)
10°E u Signal suPPressed usinga BDT discriminant

- O Background

107 R ' ' —

]
BDT

Using L= tb™ LHCb [PRL 111, 141801 (2013)]
+ DR(B®BPep)<37107@95%CL M >126TeV@ 95% CL

- BR(BS-bep )<1.410°@95% CL M 1ol levVe 95% CL

% Limts2 orders of magnitude higher than direct searches .
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BpPy/ T;‘/ﬁger SZ‘rdZ‘egy

& BPH trigger focused mainlg on muons
o) Ditferent features & needs depending on the Phgsics channel:
4 Rare Decays: almost 100% Backgrouncl Paths (Bq—> ),

% Quarkonia: almost 100% Signal Path J/ v, Y)

glssues:

& HLT: around 100 Hz of Bandwidth @ =14 10" without regional reconstruction
& Data Parking

+ Quarkonia (50% of rate):
@ 50% rate i1s the current goa].

+ It could be in Princil:)le reduced in favor of other Paths:
s Reduce the Prcscaling for B*—»J /v K (normalization channel
for B— )
% Increase the rate for dimuon + track triggers (expecia”g low

mass not resonant)
75

CMS Halia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75

