.._/;.r'f.-zm' R fﬁ;fwr:y.{ .-r:v.’,-.;

S

INFN
A p/?}/S/C’/S
Statws & pehfpeCZ‘/ ves @ C/V/ S

Martino Margom
Universita® di Padova and INFN

@ Past: Recent Results
@ Present: Ongoing Analgses
@ "uture: Run Il Strategy

+ Trigger & Data Taking

% ldeas on Phgsics

1
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B M Organfzaffon . Ifa/ 1an 1ol Verrent

Conveners: Nuno Viegas Guerreiro | eonardo, Fabrizio Palla

¢ B Hadrons Production & Decags (Roberto Covare“i, Kai Vi)

Test of Perturbative & non~Perturbative QCD models of hadron Production and
Fragmentation. Stuclg clgnamics of heavg quarks inside hadrons and clecag models.

e Quarkonia (Pietro Faccioli, Alexis Pompili)
Test of the quarks bincling and combination into hadrons in the Non Relativistic QCD

framework. Fit of the universal Long-Distance Matrix Elements from differential cross section
measurements. Polarization measurements to clisentangle singlet vs octet contributions in the

Short-Distance creation of the qﬁpair.
¢ Rare Decags LFV & CPV (Martino Margoni, Sanjag Kumar Swain)

Search for deviations from SM Predictions due to virtual contributions of new Particles n

Ioop processes. Most interesti ng processes are those that are stronglg suppressecl: Leptonic
B decags, FCNC, LFV and CPV in the b, c and 1 sectors

¢ DPH Trigger (Luca Martini)
@ DPH Upgracle (Mario Galanti)

2
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Publis Ahed pqpel\f

Thanks to Sara Fiorendi

& BPH Groul:) Produced 26 Publications
+ 3 Pal:)er with > 100 citations

Data Sets

% 1 PaPer with > 50 citations

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

or almost finalized)

% 10at the AWG discussion stage orjus’c started

Quarkonia
B hadron Procluc’cion & decags
CPV & Rare decags

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

¢ Observation of a Peaking structure in the J/y ¢ mass spectrum
from BpeJ/vw oK' Glecags (BPH-11-026), PLB 754 261-28I

¢ Measurement of Proml:)t J/y Pair Proc:luction In PP collisions at
Js =7 TeV (BPH-11-021), JHEP 09 094

¢ Measurement of the y.,, and 3, cross section ratio in PP collisions
at Vs =8 TeV (BPH-13-005), Submitted to PLB

o Measurement of the ratios BR(B—J/v 3 n)/BR(DB—J/y 1)
and o(B )B—J/y 1 /o(B) B/ K (BPH-12-011),
Subm. JHEP

698 Talks giveﬂ at International Conferences

(22 1talian Speakers!)

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

Peaé/ng structures in the J/Y ¢ mass spectrunt
From BT — J/y @ K" decays PLB 734 261-28I

CMS, Vs=7TeV, L=5.2 fb™
Cea & [ 8§ we ] & & 5 5 & @

( 300 e .

Bar > sena E

’ b di = 250F Three-body PS (global it/ ]

L e ree-bo oba i

@ Peaking structure observed in m(J/y @) 8 F | S body 15 lpaitl -
, — L. i r — — E -mixi Jhy, o, K 7
with more than 5 6: 2% & - Eventmixing Uiy o)

= B g Fheen 1D fit ]

M=4148.0+ 2.4+ 63 MeV PETE + + E
100§ \ + ++ —

I'=28 +-]ﬁ +19 MeV - oo T s e s
50 : o e = e ’ 'A_

& Consistent with exotic meson Y (414-0) //+ + + E
, off g

from CDF (not confirmed bg Belle & -
Am=m(u" w K K )-m(n u ) Am [GeV]

LHCh)
@ Evidence of second Peak

M=43138+53+73MeV
[ =382 +16 MeV

@ N(Y”)/NU/ vy ¢ K)=(1045) % in agreement
with CDF

o) Conventional charmonium should &ecag n

open charm with Iargcr width & smaller BR

Future: aml:)litude analysis

intoJ/y ¢

6
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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 Jiy phase space: 5 B 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 — N p. = 6.5 GaeV/c forlyl = 1.2 ]
i 7 n [ p:_:- 5.524.5 GeVWicfor 1.2 <yl =1.43 |
i 7] 0.04 — p, > 4.5 GeVicfor 1.43 <yl < 2.2 —
102 — i ] - ]
[ 1 m 0.5 — o ]
- I - - —]— ] 0.02 e -
L I B i
PETECEE T EEECEUEE S TS S TS ATA AUAT A AR AT A ST N A AT A A AP s by s et 1 sl l aaleay u---l|llll|lIll|llll|llllll---I----I----
] 10 20 30 40 50 80 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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Measuresrrent of G(X52>/ o( X5,>

Yoro =Y (1S)+y

20.7 167 (8 TeV)

-

801~

Events/5 MeV

SEERSE
- CMS

LI L L B LN LB | I

§ 16 <p] <20 GeV |

Subm. to PLB

¢ Heavy quarkonium Procﬂuction is an excellent Probe of

hadron formation

1 @ Ratio of P-wave quarkonia cross sections 1s a Powemcul

test of Predictions (cance”ation of exp. & theor.

uncertainties)

— [ ———————————————————— 2.7 0 BTV

Rr= | | Icms—:

] 2 F —+— CMS, Iyl < 1.5, Inl < 1]

| @ NRQCD Prediction %51 Ej o LHOb 20 <lyl <45

) 2~ = = CMS average =

from extrapolatxon of 1;{ E

TR R TR TR LDME from ﬂ-ﬂg:" = _:fz ___l}; ______ —
M GV 5 (5 ) /o (3 results osf- -

0.4 .

BF uncertainty (9%:) not included ]

0.2 —

G(Xb2)/0(xb1):O.SﬁiO.OﬂexP)iO.OS BROp. Py F

i G5 10 15 20 25 30 ?rﬁ 40

Most precise measurement Pr [;9‘*"]
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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.toJHEP
Milano
e Bicocca RS B 2

o
"E CMS Preliminary | i CMS Preliminary
) 2100 pp,is=7TeV - - p(B)>15GeVle 4 pp, Is =7 TeV
@ D mesons carry two different < L=5if" 1 S0F  y@)i<ts L=5.11b"
C “
heavy ’ i
CBVQ avors: UI"llClUC E i

IEI

Iaboratorg to stuclg heavg~
quark clgnamics (b & C quarks m:
compete via spectator cliagram m:r R _

annihilation process ~10%). - yB)I<18

|||||||Il 1l | 1 1 1 1 | 1 1 1 4 I |- I-
61 62 63 64 65 66 88 59 & 61 62 63 64 65 65 6.7
Jiyrinn’ mass (GeV/c?) Jhyn: mass (GeV/c?)

B,)XBR(B,— J/ : :
°(+0) | i W _ (0.48+0.05+0.04™% (1, ))x 107> @ Results in good
o(B")XBR(B" ->Jly K) ‘ :

agreement with LHCb (n

O(BC)XBR<BC_>J/1P 37[) _ 2-4310-7@8161 acomplementarg rapiclitg
o(B,)XBR(B,—~J/y ) region)

9
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Approved Kesults

¢ Combination of results on B —p |1 from the CMS and LHCh
exl:)eriments (BPH-~13-007) Final Reading
uUPgracle Performance for the B—p-ll measurement

eY(1S), Y(25) and Y(3S) 6 measurements in Pp collisions at
Js =7 TeV (BPH-12-0068) CWR-ended
o Measurement of the BR(BS—bJ YA, Y (BPH-14-002) CWR

¢ Prompt J /v and w(25) double-differential Procluction Cross
sections in PP collisions at 7 TeV (BPH-14-001)
uCP~vio|ating weak Phase ®. and decag width difference AT, using
the B—J/yo decag channel (BPH-13-012)
sFlavor tagging algorithm using Run | data (BPH-14-004)

Not aPProved yet 0
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https://twiki.cern.ch/twiki/bin/edit/CMSPublic/TeV?topicparent=CMSPublic.PhysicsResultsBPH;nowysiwyg=1

Combinddion of BB — nW) Fron the CMS and
LACS experfmenz‘\s Final Reading

odl isa, Padova (for the CMS Published result)

o 1 2 3 4 5 & 7 R R
Lifetime (ps)

o

k
\ % 0.05_—
-g 0.04:—
o CMS lml:)rovements wrt Summer 201%: = \NEW  RKGPDF
5 lnput B, f /E) & some BRs from PDG F
S ~
- Moclelmg of the A —Pp-pLV Backgrouncl ok
CMS-L=5f"Vs=7TeV,L=20fb" {s=8 TeV - . | | ; . . |
’:,_‘:‘ - g.Q. . 5 5 — I5.‘1I = I5.2I . 5.3I * .5.4. 5.5 5.6 I I5.7‘I = IS.B‘ o .5.5
5 50 _— i ﬁf:.l‘tEPDF . RAS N F A2y
S % g::ﬁ:i: % o Time-dependent decay rate
E_, a0 [T L1+ | VINE 0 combinatorial bkg = -
— . | | . LN e semileptonic bkg << OS5
wm 1l -.-.- peaking bkg - < generated
E} : 0_4;
I 30— T 03|
N pidad O
g G + T + ol < corrected
E f i) Lo v v bwww o Lwy vy l v v 0y T3
+
9. ol
I

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

m,,. (GeV) 11
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Combinddion of BB — nW) Fron the CMS and

L)*’/CA eXpeHMen’Z\S

——y
|

Final Reacling

Pisa, Padova (for the CMS Published result)

-g 0.04:—
@ CMS lml:)rovements wrt Summer 2015: = \NEW  RKGPDF
5 lnput B, f /E) & some BRs from PDG s
i Mocleling of the Ab—>P L Backgrouncl B
CMS-L=5fb"'Vs=7TeV,L=20fb" {s=8 TeV E.........|....|... ~4 > L
:_:u; Al :_ s i Qs 5 5.1 5.2 5.3 5.4 5.5 5.6 :;j\ :j.in”zs\.s
O = NEW —— full PDF =
[ = T = 1 -
S 4of g:—»ﬁ{u- = o Time-dependent decay rate
S ----- combinatorial bkg = -
~ asH [ ™ *| . LA 00 e semileptonic bkg < OS5
£ E ---:- peaking bkg - \\ <= generated
= - 0.4 —
&
g 25F _ »L + | E
E E | 1 | + i “E
D op— R o =
= L + o1 <= corrected
2*15:_ B + S R LIS A s w8
b - EE: Lifetime (ps)
= L L +0.95
3 Jiih BR(B,)=(2.80"15)x10""
- NEEEE
= R : +2 23 _10
?1.9 % 51 52 53 54 55 36 57 58 59 BR ( ) (4 38 1.91 ) X 10

m,, (GeV) 12
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Combination of BXKL B —» M,l> Fron ¢he CMS and
LV/CA eXper/MenZ‘ S Final Reacling

- N 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
—_—

—
(=]

I ! I 1 I 1 1 T | 1 1 I | 1
—+Data

— Signal and background
- = B> 'y

—
-
I

BR(B.)=(2.9+0.7)x10"" (6.20)
Expected SM: 7.6

o
I

== Bty

------ Combinatorial bkg.
=== Semi-leptonic bkg.
= Peaking bkg.

=
T
|

Candidates / (40 MeV/c2)

BR(B,)=(3.6",5)x10"" (3.20)
Expectecl SM: 0.8

| man il ERR RN RN SRR NE T R |

I 5800 1
m,..- [MeV/c?
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Combinddion of BB — nW) Fron the CMS and
LACS exﬁeh‘/ﬂehﬁf Final Reading

- 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 sl:)ectra

" Take into account correlations/ estimate signiﬁcance

9 CMS and LHCb
w3ET ) 3
e E Compatxbllxtg vs SM:
7 : _E
6 1 12cforB
|| \ _ S
5 :7 ‘a\ _E
aF 1 22cforp°
3 -
i 23ctorB°/B.
0 = / g,
0 25 :
Szl,‘m 14
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CMS Phase-2 Upgrade performance for B — uu

Padova uThe focus now is on E)R(bd) and on the ratio BR(BS)/BR(bd)

Pisa g CMS U rades more affecting the result:
P& S
&% LI Trigger: new track trigger

4 Tracker: reduced material budget & increased resolution

% | CMS Simulation - Scaled to L = 300 fb’ 500 _ CMS Simulation - Scaled to L = 3000 fb™
g 1201~ Barrel only fu)|<1.4 - Barrel only n(u)|<1.4
—5— Ciain - —»— data
= 100 —— full PDF 400 + — full PDF
. B, —uu i B B, —pu'p
BB, —p'n E B B,—u‘p
'''' combinatorial bkg ----- combinatorial bkg

=-=-= peaking bkg

-=wee S@Mileptonic bkg
=.=-= peaking bkg

S/(S+B) Weighted Events / ( 0.01 GeV)
(]
o
o

S/(S+B) Weighted Events / ( 0.0

...............................

2.91“5'”.‘5.1 _.52 53 54 55 56 5.7 E:B 5.9 E,Q 5 5.1 5; 54 55 56 57 58 59
m,, (GeV) m,, (GeV)

ABR(B,—uu)=13% ABR(B,—uu)=11 %

ABR(B,—»uu)=48% ABR(B,—uu)=18 %

A(BR(B,—~uu)/BR(B,~uw))=50 % A(BR(B,—uw)/BR(B.—uu))=21%

B,— wuwsignificance:1.2—-3.30 B ,— uusignificance:5.6 —8.00 5
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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 atallP.
t

+_' .HJ._-LL L e
L st 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

16
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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] 17
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https://twiki.cern.ch/twiki/bin/edit/CMSPublic/TeV?topicparent=CMSPublic.PhysicsResultsBPH;nowysiwyg=1

Measurerent of O, and Al woith B T/yo

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

X Pisa ,
e mass eigenstates

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

between direct and mixing—-mecliated clecags \‘E /
bs = —2Bs, Ps = arg(—VisVip/ VesVz,) (RS

HFAG

— +0.0016 : 68% CL regions
& Mixture of CP-even & CP-odd eigenstates requires 9
, il ( )/Combined
angular analgsls ¥
4
® =-0.03£0.11+0.03 rad 005

AT =0.096+0.014+0.007 ps '

0.00
-5  -10 -05 00 0.5 1.0 1.5

& ComPetitive with world average and consistent with -
0 [rad]

SM Predictions
18
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Flavor Zaqging algorit/in
Padova (still not aPProvecl, but related to the Previous analgsis)

@ CPV measurements using neutral mesons rec]uire knowleclge of the B flavor

@ Procluction time: studg OPPosi‘ce~5icle assuming bb Procluction
™ Flavor obtained from the charge of an OS n/e
& TMVA ana|95i5 to disentangle b #| direct c:lecags fromb poc 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

19
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Measurement of BLKLB —» J/\|! #°)
” CWR

@ Mixing~induced CPV Phase D usua”g measured with B—J)/yo 2 spin-| mesons)
@J/v g stateis a pure CP-odd eigenstate

a”owing measurement of the CP-odd lifetime

450

- E
, é 400 E—cms Preliminary o
@ New PthlCS could be spottecl bg BR ¢ (o7 Tey, Les ! gignr:?inamm
measurement bk, 0000 & 7 rrvsios Bacteround
&
250_
CMS Preliminary 200~
CMS (5.31b) |~ fo=7 TeV AT
100 - ™,
LHCb (33 pb™) —e—] 5“3_ |
coF 8™ Y I Y Y
| = T2 L e TR,
:
DZero (8 ib™) I " | _-3 %++++ +w*+++++$*++ +§ ﬁ* ++++ +++
B3 B 53 535 54 T45 55 5%
T RN EEETE e T T T T Jhynrw Invariant mass [GeV]
-0.05 u] 0.05 01 L B 0.2 0.25 0.3 0.35 H'cf:l-'l
BR(B.—>JIpfy; foon 1) @ Consistent with theoretical
. — = 0.140%=0.013x£0.018 dict; o
BR(B,—~JIy¢p;9—K " K ™) pre iction ~ 20%
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Onﬁo/ng Anal ySes
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Mddetre Results

o Measurement of the B_cross-section in PP collisions at 7 TeV

(BPH-13-002) Pre~APProved

o Observation of B —y (25)p K (BPH-13-009) Pre-APProvecl

¢ Measurement of the forward-backward asymmetry and other
variables in the B%—p K*° upt cleca9 (BPH-13-010)
Pre~Al:>Prove<J

e New: | nvestigation of the 41 final state (BPH~14-006)

22
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Medéa/‘emenf oF Z‘/f}e Ec & E+ CrosSs—Seclions

Pre~APProvecl

o BC mesurements: test for the theoretical Predictions on hea\/g flavor Procluctlon

complementarg to quarkonia
@ Used decag 5C—>J/\V m, P’t(EC) >10 GeV, lg|<l.5
o Theoretical Preclictions are less bg afactor® (PYTHIA) or 8 (BRCEGPY) than data

o(B,)=45.17+525+2.8

10F

-

©
ra
I

lIrIIIIlIIlIIIIIIIIIlIIlIIIIIIIIIIIIIII

1 1 —— PYTHIA(x3) _§

CMS Preliminary |
NE=7TeV
L=477 "

=i CMS Data

—— BCVEGPY(x8)

£

vy

-3 LR
ﬂ1D 1

do/dp_ (pp—Bc X—Jhym):ly™ <1.5])[pb/GeV]

5 20 25 30 35 40 45 50
Bc P, [GeV/C]

CMS Htalia, Napoli 17-21 November 2014

Y
)
=)

T
3

do/dlyl(pp—Bc *X—>Jhyr):P* >10GeV)[pb]

S

5

S

—— CMS Data

- —— PYTHIAxI)

—— BOCVEGPY(XE)

5 pb

JIII

1

I T LI |
CMS Preliminary |

NE=7TaVv
L=477f" |

ﬂlll L il Ll L il L Ll Ll L L
0O 02040608 1 1.2 1.4

Bce IYI
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Measurerent of the B & B cross—sectdions
) Pre~APProvecl
@ Used clecag Bg-J/y K', P (B)>10 GeV, |9|<1.5
o) Theoretical Predictions for integratecl cross section are in agreement with data

atlo lcvcl

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

-_.E = T wpE—— z
L lig CMS Prafisinary - = =
B g VE =7 TaV E E g NE =T T ==
2 = L=28f" = L=48%" 3
ot B ] L= =
s E ] A g =
v ~#— CMS Data B E
1] o .
2 10t W == PYTHIA = T; 7 ~]
4 = | = = =
5 i = -
= - | & B =]
1 - g = -
2 ] =
m 10 = - ] —
I B E g =
5 = = = 4 =
o E 1] - '_+—' =
3 & ] ——
'E i = o = =
= E - i

> E .
 f—— E T LT — . 3

T 0 6 04 06 0B 1 T Y

B p. [GeVi] gyl
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Observation of B —» \V( 2§>(|) K"

@ Result obtained as part of the investigation of the J/v ¢ K spectrum

l]l{ZS] ‘."'a: B
Primary Secondary E Eﬂ:—
vertex vertex B C
@ -
Lo 3
5 40—
O
B* K+ 30
Vertex .
separation 20 :—
103—
uObserveclgielclN=14‘1~il7events, 17 e N A P S U i
) e £22 © 5.24 5.26 5.28 5.3 5.32
SIgmﬁcance >100c m(y(2S)oK") [GeV]
@ B By (25) K used as a normalization

Cl’laﬂﬂél

BR(B" —»y(28)pK " )=4.0+0.5+0.5+0.2(BR)x10"°

25
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Measwrerent of the Foreoard —Aczchuara/

asyrmmelry and other variables in BZp-K* O nu

——y Milaﬂo
\ Vd
s Bicocca

@ FTCNC process forbidden @ tree level,
BR~10: Probe the SM

@ Sensitive to effects of NP in Plnoton,
vector and axial-vector couplings

@ Complementarg information to B upt

& Measurement on 2012 data almost
finalized

& New angular variables with reduced
sensitivity to Form Factors started to be

invests gatecl

CMS Htalia, Napoli 17-21 November 2014

uuuuuuuuuuuuuuu

1

1
1]
L1
\

@ Kinematic of the clecag determined bg

three angles

@ Events reconstructed in bins of
q=m"(up)

@ Observables: dB/ clqz, A (forward-

backward muon asymmetry), "

(fraction of longitudina”g Polarizecl K*)

26
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Measwrerent of the Foreoard —-Aachuara/

aS ymmefry and other variables in BipK*O [44Y)

m—— /|20
\ ’
e Bicocca
& lmProvements wrt 2011 analgsis:

" Mistaggecl events included in the PDF

Measure A__ zero CFOSSiﬂg POint
o)

Mass cut to reject Feethhrough

L

Variable transformation to take into

account their Phgsical domain

CMS pPreliminary 205 (8 Te

CMS ltalia, NaPoli 17-21 November 2014

a5 CMS Freliminary 2051 " (8 TeV)
L -+ Data
[CISM
0.8 [ <SM>
0.6
0.4
0.2
O I | | | g Ey
2 i g 8 10 12 14 16 21& :
q (GeV")
1 CMS Freiiminary 205t ' (8 TeV)
< F + Data
- CSM
B <SM>
T g
Ol Tl e T
|
0.5+
| Zerocrossing: 6.2 4.3 Global compatibility
| ¥/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
2 4 6 8 10 2 14 16 21& :
q (GeV’)
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Ivestigation of Che U Fina/ stale

o Several new clﬁarged quarkoniumJike structures discovered recentlg (Z"(44%0),
Z (3900)): existence of Four—quarks states?

& Can be four ]‘neavg quarks 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) 2 g ‘L
% i
eSeveral tests PerFormed % “r HHJ[H]&]U[‘# ]lHH
4 pselection E m_h '}
% Cutson Pt(u), Pt(mo, Pt(‘HO © 4ﬂ:— {'{-ﬁﬂ HWLH-}H_H_
Y (15) mass window m:_ J[Jr t H-Jr'}J[JrHH JT+H
o Check of unselected combinations #IF]‘}?L{IJFI o ;}m .+|+.

12 14 16 18 20 .EE+ 24

M(Y(1S)tw) [GeV]
28
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Other Anal vses with Idalian Iwolverest

¢ Y Production vs charge Particle multiPlicitg (BPH-14-009) BO
¢ D Mixing & clilepton asymmetry A, using di-muon events

(BPH-10-016 & BPH-12-00%) PD

¢ B mixing in tt events (BPH-14-007) PD

¢ Inclusive and exclusive search of Z*(4430) (BPH-14-003%) BA
o b lifetime with B —p J/y 1 (BPH-13-011) MI-2

¢ Search fort |e|:>ton clecag to 3 muons (BPH 12-004)

29
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Y Production vs charge particle multiplicidy

~=y

Bologna
- &

8 O,B _I o L L L L | T | i | L L I:

@ Y (nS) states are standard Probes to ﬁ 0.7 S Y(2S)/Y(1S) E

investigate Quark Gluon Plasma in Heavg% ' { [ —— Y(3S)Y(1S)

lons collisions (Pb-Pb & P~Pb) [ 0'6;_ T {~ .{ - —— (Y(3S)+Y(2S))Y(1S) ]

4+ Different deconfinement > 0.51 R + | + -

temperature between different 04 3_+ E

states: Stuclg ratio of Procluction VS - gy o4

7 0.3 T -

track multlpllcxtg : .

SLA

0.2__ Ty E —

. e : — g

uPreI:mmarg results obtained in PP 0.1[- CMS Preliminary - \'s = 7 TeV ]

. ) . [ L=4.81fDb" ]

collisions with larger statistics on 2010+2011 0; | | | | | | | o
data sets: 1230k Y (15), 410k Y (25), 230k 10 20 30 40 50 60 70 80 90

\V (5 5) Nfracks P, >0.4
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B M/x/ng and Sl as ymmeiry A -, eorlh di —nictons

—y
R PaClova B%-only average _—
- (HFAG Spring’14): {2.3 + 2.6) x 10—~
, Ay = t B '
¢ Hot topics due to: T contours -
, !:) , l’j 0.00 /N SM :
" DlscrePaHC9 etween LEFP & CDF in the &
, . N B e LS
mtegrated mixing rate _ +H
— —0.01 1~
%¥=0.126+0.004 (LEP) ) e PHFAG Spring'14)| 1
_ <
%=0.147%0.011(Tevatron) S 8 )
SO LHC D(:)
. , , = . 0
& DO anomalg @3.66In ASL from sMm Precl:ctlons & BABAR | ]—.-.—"_
W~ 4 — a D DX . S
q_NBS<M W )_Ngg(M w ) _tiosk BABAR D‘t‘iu—o—u
As,—N W 4N ) ' BABAR ¢¢ (old) >
G PG Belle ¢¢ *

—UI.DZ -*D:.Dl D.;DD D.:Dl
. . , ) Ao B°
& Mlxmg ana|9515 usxng§ 10° non-resonant di-muons (2010 clataset) 2l

& Iraction of events from B decags from a fit to Pt(u) relative tojet direction for
different charge correlation samples (55, 0OS, 55, 57)
g P
%=0.126+0.002+0.005 (BLIND) (data set 2010, P () >3 GeV no prescaling)

4 Issues: fit convergence, fit/data agreement, BKG comPosition 31
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B M/x/ng and Sl as ymmeiry A -, eorlh di —nictons

A, = 5%
k PaClova B%-only average _—
b (HFAG Spring’14): {2.3 + 2.6) x 10—°
, Ay = t FB‘G '
¢ Hot topics due to: oo contours i
, , 0.00 /S~ SM £
o Dlscrepanc:9 between LEP & CDF in the &
) . R e S ----B? | <
mtegrated mixing rate . H
— —0.01 q =
%=0.126+0.004 (LEP) ) e PHFAG Spring'14).1
_ <
%=0.147%0.011(Tevatron) . 8 o
B i LHC D(:)
. , , = . 0
4 DO anomalg @%.60in A, from SM Precl:ctlons & BABAR I ]—.-.—"_
W~ 4 — a D DX —.
Aq_NBS<“ W )_Ngg(M w ) _tiosk BABAR Dy ——
sl_N ( — —)+N ( — —) ’ BABAR £¢ (old) <
G PG Belle ¢¢ *
—DI.DZ -—D:.Dl D.bD D.Iﬂl
A(I‘F’(Bu)

“Asn_ ana|95i5 still to be started will use 3107 same~sign low Ptcli~muon5 (2012 dataset)
% No need for further data

- Needs careful treatment of sgstematics uncertainties (BKG, charge~c:lependent

muon epﬁciencgj B° Procluction asymmetry)
32
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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) Lepton S2 . Jet1

Top1
@ Future test of A, (see Run Il strategy)

Top2
A
& Issues: B-Jet

&% Association of the muon from B cleca9 to the riglﬁt top

W-Jet2

- Separation between direct bpett and cascade b c 11 decags (source
of dilution due to the wrong charge correlation with the |ePton from the top
&ecag)
4 Both solved using a MVA 33
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A M/‘X/nﬁ and /4 = 7 Z‘Z(_ evVents

BDT BDT
T j % LI B

Muon from SL TOP
Padova ™

150

Dec39

Muon from Hadronic

100

ToP Decag

50

BDT ' ’ | . BDT
o 299%0 Direct Decay
3500?
o B Cascade Decag

2500 |
2000 |
1500 |
1000

SOOf

MVA ocoutput
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Tnclusive and exclusive search of 2 4430)

t Bari Thanks to A. Pompili

uAmPlitude Analgses

4 Are the “last frontier” to assess the existence of a state as intermediate
resonance in §~bocl9 decags
$ 7 (44%0) from 4D amplitude analgsls of B> \|1 'K

K*(892) and K*2(1430) veto R ' I —T S A R
o a5 - [ .
~= C" - % .
3 40 4 With Z(4430) @ } .
E 35 = 200 —lﬂi::m L 1.8 GeV? ]
= 30 = - |
— E L -
g 25 *5 : it -
o 20 5 2 l .# : !
15 . Lrj 100 _— & T —_
10 i -l .
i I i ¢ = |
5 i | 3 Z.<4~4~50> T | - A —— J—-‘ - —
u= moﬂ:.%: s o0 e e e ¢ S B Bl .| ------- e -l-++ +“"’ =
15 16 17 18 19 s 0 S .. S R
y'm), GeV c ————— 16~ 18 20
[GeV?)
uAnalgsiS started in Bari
35
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( vn 11 SZ‘rdZ‘egy .
. 7rigger & Data 7aking

36
CMS ltalia, Napoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN



4823%/'77{ﬁ93r~é§fraf2§”/

& BPH trigger focused mainlg on muons

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

Thanks to L. Martini

4 Rare Decays: almost 100% Backgrouncl Paths (Bq—> )
% Quarkonia: almost 100% Signal Path J/ v, Y)

glssues:

$ LI:Stay within the old Bandwidth (10 kHz~10 % of the total Bandwidth)

clespite the increase of a factor 4 in rate

% Tryto reduce the rate without agecting too much the Signal requiring two

muons with Opposi’ce Charge @ 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_0OS 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

Phgsts
Seeds
Eﬁﬁjengg
Seeds

37
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BpPy/ ﬁ/ﬁger Sfrdfegy

& 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:

Thanks to L. Martini

% HLT . around 100 Hz of Bandwidth @ =14 10°" without regional reconstruction

& Data Parking

+ Quarkonia (50% of rate)

'™ Take the lowest P, unPrescalecl L1 seeds

o Hig]‘n Pt quarkonia can emit a low Pt muon: increase the Pt cut Puritg~lOO%

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 Halia, 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-» )

Thanks to L. Martini

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

@/ssues:
% HLT . around 100 Hz of Bandwidth @ 1 =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 threshold

& <4-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

39

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




BFP >// 77‘/398/‘ SZ(/‘QZ(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:

Thanks to L. Martini

% HLT . around 100 Hz of Bandwidth @ 1 =14 10" without regional reconstruction

& Data Parking

+ B Production & Decays (20% of rate)

@ Very difficult to limit rate without agecting analgses: Paths drives bg spechqc analgses

uAclcl lor2 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 Htalia, NaPoli 17-21 November 2014
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D .
£ y ﬁlﬁ? =" Sz‘raz‘egy Thanks to L. Martini
+ Rare Decays (B—-pp) (20% of rate) U. Langenegger

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

%I 1G:Iuml-:2.1‘nh.mu. o 30 g 6 ::: ::' : 10
S @ T
= - o 50 grav B - i o
1 sf 25 N A g
= i A f data Bl
a” - 20 c 4 1|
°F o ---==. 6
F- -3 15 i SN e e
4f- f; & A 4
i 13 Tev MC 10 S mmm——
21~ il i 1.4e34 . g - == h 2
I N = PU40bx25 [ e o oo 50 I
% 2 4 6 8 10 12 14 16 18 20 ° 8: % 0.5 1 5 2 25
Pr 1 [GeV] 1 cut on single HighQ DoubleMu
o Take the lowest Ptunl:)rescaled double-muon L1 seeds, Keep thresholds as low as
Possible, Disl:)laced J/y for the normlization channels (Prescaled)
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_DoubleMuOerl6_HighQ _WdEtal8_0S 8 | in GRun v
OR L1_DoubleMu_10_0_HighQ_WdEtal8 (p = 5)
41
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BPV/ T;‘/:iger Sfrdfeﬁy
& E]Cﬁciencg Paths (5% of rate)

- Aiming at 7~ 0.5% Hz per Patl’]

Thanks to L. Martini

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
42
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BP >// ﬁ/ﬁger SZ(/‘QZ(eﬁy

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

Thanks to L. Martini

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 few

CMS Htalia, NaPoli 17-21 November 2014
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BpPy/ T;‘/:iger Stral eqy

Thanks to L. Martini

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

ClﬁéC‘( on bugs or UﬂCXPCCtCCl behaviours

% A first list of samples to be Producecl n Pgthia&
4 B° —J/y K*
$ B+ J/yK
% DB° — puk*
$ D —J/yo
4 B y25) K*
eHot studies:

ol charge misidentification on data (Dingar}
oup + trk (trk) rate reduction (Sara Fiorend?)
ol Triple & Quad muon seeds (Kai Y1)

uRegional reconstruction workslﬁop this week (see next slides)
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Alternative Data 7Taking Strateqy

e Data Parking

Thanks to F. Palla

% 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 Observation of J/y ¢ K* (BPH-1%-009)
& K*uu Angular analgsis (BPH-13-010)

HLT Dimuon’_ PsiPrime

=>
g L
60—
3 !
® 50
B
=}
£ aof-
& ]
30—
202—
103—
!’7:!22. I5.211-I I I..*':.26I I IE.EBI I I..":.I:i-I I I..":..'IEEI
m(y(28)0K") [GeV]
CMS ltalia, NaPo 1 17-21 November 2014

=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
El<SM>

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

M.Margoni Universita
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Events / 20 MeV

4 [Cernative Data 7/&,@/73 Strat eﬁ}/

Thanks to F. Palla

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 Observation of J/y ¢ K* (BPH-1%-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] 46
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Alternative Data 7Taking Strateqy

Thanks to F. Palla

¢ 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 Observation of J/y ¢ K* (BPH-1%-009)
% K*uu Angular analgsis (BPH-13-010)
4 SearchforB (25) state (no confirmation of Atlas result)

% InRunllit could help in ditferent sectors:
4 Quarkonia/Double Quarkonia: Low-Pt for Polarization (X%) , Q= LLLL,
LOW~Pt A-muon Trigger
4 B Production and Decays: J/y + additional track (s)
4 CFPV, Rare Decays: Displacecﬂ vertices, K5—> LLLL, charm - up (+ nm)

47
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4 [Cernative Data T&Ié/‘nﬁ Strat eﬁ}/

Thanks to F. Palla

¢ Regional Reconstruction
% Issue: Large reconstruction time @ TierO due to Pileup limits HLT Bandwidth
4 ldea: exploit the clear di-muon (+ ntracks & e.m. clusters) signature
" Seed onlg the tracks from the same Primarg Vertex as the di-muon in a

rectangular (0, (p) region cenetered 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

@ldea Tested bg Po-Hsun Chen, M. Tosi, S. Fiorendi, V. Innocente

H K*uu sample with 40 Pileup events
i Reconstructed average of 36 tracks/ event vs 1000 of standard Proceclure

4 Work going on to check e{:ﬁciencies, event size, timing

Ci sono novita® da aggiungere qui?
48
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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‘egy :
2. /p/7y§ 1S

( proépecf Ffor Current 4 na/ySeS & Newo Tdeas >

o Kare Decay\s, LFV & CA/
9 @L(dhéonfd

® B Spectroscopy & Deca/s
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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 selection, integrate the

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

ebB = 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

L TB—K " Puu)-T(B 5K ) r(8°-K """u'u )-r(s
1= + (RO T
u wou B =K u

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

Use of the angular observables free from Form Factor contributions.
LHCh:3.7 6 discrepancg in P in 4.§<c]2< 8.68 GeV* [PRL 111, 191801(2013)]

Possible interpretation as a NP contribution to Wilson coefficient C9

L

Resulting CNP9 would implg an inclusive BR(B —X Ih suPPression of ~25% in
1<c17‘<6 GeVZand q7‘>l‘+:‘1~ GeVZ: not confirmed ]39 BaBar which finds a ~2 6 excess

-
1' T L Ll 1 L L3 T LJ 1 L L3 T L] T

. & 2F
L o8 LHCDb supredctons 0 | qol +SM
g ~ > 15[ il
I F o
S —> T Jy @ | average
= 05L. 3| Babar
+ I I e 7y ﬂ;
g i v o T
l--------la o P PSS . B GErEereeeull] EEPREP
20
15q2 _——t 5 10 15 20
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CAV/Kare Decayss: Current Analyses

D Mlxmg@ASL .
@ Using the current tagging strategy in tt events:
$ L =200 fb"' 6=1nb (5 time the current value) = SASL (stat) “0.3%

uOtl‘ner 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/vlo et al
4 Include OPPosite~5icle vertex charge @jet-{harge
4 Include the Same-Side cone~charge
&% Use3-muon events to select a sample of tagged events with no proper time bias
3

Validate the tagging algorithm with a time~clel:>endent measurement of B° mixing
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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 LLHChb: [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!
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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 @bKG dominated bg B semlleptornc
107 g decags & Peaking B°  hh' (h"=Kk, m)
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 5
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Standard Juarkonia

o Considering the integrated luminosi’cg, the factor 2 in cross sections & the improvecl
trigger, we expect a data sample of high~Pt quarkonia hundred times larger than in

Run |

- Potential to become a high Precision Phgsics: extend cross section &

Polariza’cion measurement to very high P
t

4 Test the dominance of the octet short distance contribution at hig]‘r P suggested
bg the di F}Cerentlal cross section ﬁts omc the S-wave states (l‘nglﬁer P quarkoma

SI’]OUlCl bC transverselg POIarlZCCD

- Performe Precision cross section and

Polarization measurement for %, and X,

to test if this dominance hold also for

P-wave quarkonia

CMS Htalia, Napoli 17-21 November 2014

do/ dedy [nb/GeV]

e CMS
o ATLAS

NS =7TeV

arXiv:1403:3970

lyl<1.2

-9 80
==ag!

— 8]
e 150

Y(3S)

25
pT/M
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Exotic qadhéon/d X / Y/ 2 stales

e nderstand the nature of X (3872)

4 Conventional charmonium hgpothesis ruled out bg equa

components =0 & |=] (maximal isos[:)in viola’tion):

B(X—>Jlyn”

)

B(X->Jlyr n )

=1.0+£0.4+0.3

Thanks to A. Pompili
Karys
amounts ot isospin

(BELLE)

JHEP 1304 (2013) 154 cited 28 tlmes

%E 1 CMS Vs=7TeV
(O] - L=4.81fb" ]
= B lyl <1.2

[

— LO NRQCD
/M LO NRQCD uncertainty

|_

o 10" E
Eir \°§§Q\ .
ER NN ]

102} i
t ]
i L I L L L. L I I I I I L I
10 15
o (Jhp Tt :rc) [GeV]
e CMS Contr:butlons

% Non Prompt Procluction “50%

4 Ditferential cross section lower than theoretical Precliction

CMS Htalia, Napoli 17-21 November 2014

o

Nonprompt X(3872) fraction
w

o
IN

o
N

-—h

— T T
CMS \Js=7 TeV

L=4.87fb"
Iyl <1.2 i

N

30 40 50
pT(Jhp ) [GeV]
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Exotic @L(d/‘éon/a : X/)Y /) Z states

Thanks to A. Pompili
e nderstand the nature of X (3872) K A1 Vi P

4 Conventional charmonium hgpothesis ruled out bg equa amounts of isosPin

components =0 & |=1 (maximal isos[:)in violation):
B(X—=Jlyn n )
B(X->Jlyr n )

=1.0+04+03 (BELLE)

- Analogou5|9 to B g XK g (J/yr'm ) KO stuclg also the clccags
B g Y KO (never been studied due to the relativelg low 3ie|cb

- 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)
clecag into y'n'n but not into J/y t'
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Exotic @é(dl‘lé ona’ X / Y/ Z stales

Thanks to A. Pompili

uAmPIitucle Analyses
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 Presented 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 GeVvic?

-t
K& F PRELIMINARY K& T PRELIMINARY
= 180 _H_ _, -
an - [ ] .
S S %
& 140 T Th ~ 40:_
2 120t ' = :
‘% 100f- -g 301
S0E 20K
YOoR 10
20 ;
:'%‘:':'*1::E_-t=:=':‘_-::e::-'17:‘- et i T o s D, VDN ohen o e Cone Tl n
=12 14 16 20 22 o

MJ{:E?W ), Geviic?
o Observation @ 7.20 of new state 7' (4200)

uSome’ching to be checked @ CMS
CMS Htalia, NaPoli 17-21 November 2014 M.Margoni Universita® di Padova & INFN
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Exotic Juarkona: X/Y/)Z states

Thanks to A. PomPili

uPrompt productlon N lﬂClUSlVC searches:

Zy(10610)  Zy(10650) | Z.(3000)§ 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)

Signal event yield:

~220X20X105  |€--ommen I;EE’P_L_-E'J_ﬁ_.l_l_ﬁ_)...?_lﬁ_(.ﬂiﬂ L2 PR § LA
~4.4%10° LHC 8 5.9 (9.5) 5 x LHCb
but then ... LHCb 8 09 (14)
kinematical cuts & LHC 14 11 (17)

high backgrounds !

LHCh 14 1.9 (3.0)

, S

[1] Guo, Meissner, Wang, Commun.Theor.Phys, 61 (2014) :_(1001( also 2011+2012 data)

|:> Examples of[svstems to be scanned]and [states to be searched foﬂ =

L
J/yp w 1 states: B8 ¥ (4008), ¥(4260) B |[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)"
Y Z(4430)° B3 yidh
Ko = ij@ @rrrerree e s ar b7 AEEEE PP E RS SE P B 7-4050):r Z,4250|--- <
h(1P) — J/Yf7") €========= F-[{APY Ao r e #4020y FT - -
Y(nS)mm (n=1,2,3) Y, (10888) e =

PLB 727 (2013) 57

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



Production & SpeCZ‘rOS Copy

Thanks to R. Covarelli, S. Fiorend:

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 -l s o O
) s CMS {S=7TeV L=37pb" 3
P — e —e— 00 = |y| < 0.8 {~625) 4
@ D-hadron cross sections measurements @ 13 TeV 2 g = o asm <2 -
‘_'102 qﬂ\ﬁi "&H*E; —— 12« |yl = 1.6 {<28) |
. B o = iigid LR : 1‘?:!’1:::‘3' E
will test FONLL at unPrecedentlg s & P £ M " Emel
t T Eg Wyt
- £ L=
4 Crucial Issue: E%aencg in fine muon bins 2 .
) . oD ——
@D_Spectroscopy: enrich the scenario - +
c é L
3 Use J/y from B -BX=/y XY 10°
» / Gncenainty not sh
& X=D, DSJ T: Improve resonances & 1 reconstruction R

6 78910

4 Measure of 6(B)/c(B?) at high P (theoretica”g important)

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

+ Q.5 ,..new discoveries?
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F/. avor p/?}/é 1ICS 1hn >//ea\/}/ Tons collisions

¢ Heavy quarks Producecl in hard scattering in the earlg Thanks to M. Innocenti

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, =
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 > Rl ight
AA AA AA
CMS Htalia, Napoli 17-21 November 2014

2|_l T 771 '|' TT T T ] T T 17T ]’ L L L ] T T 171 I T T 1T I T™Tr T [ L I'_
- Pb-P =2.76 TeV 3
T ALICE ey
1.6 _ ]
- eAverage D°, D*, D™ |y|<0.5, 0-7.5% =
1.4— owith pp p,-extrapolated reference —
- = Charged particles, n|<0.8, 0-10% .
12—, Charged pions, n|<0.8, 0-10% B
U s e A e A S AP -
= D CMS Preliminary e
0.8 b->J/y m b tosecondaryJ/ip -~
. 6: ” 1 Inl<2.4, [0-100% T ]
0.4: 3 —:
0.2}~ H =
0_ ’[ A 4 1 4 ]. 1 1 1 4 J. A 1 1 4 J A 1 4 1 I L L i l N - [ 1 L1 L:
0 5 10 15 20 25 30 35 40

P, (GeV/c)
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F/. avor p/?}/é 1ICS 1hn >//ea\/}/ Tons collisions

¢ Heavy quarks Producecl in hard scattering in the earlg Thanks to M. Innocenti

stage of the collision
o Initial state effects: modification of the
Parton Distribution Functions in nucle

@ Strong interaction with the deconfined medium:

- Enhanced gluonstrahlung

& Stuclg in medium energy loss (nuclear modification factor)

i R B BLILE L R R LR
R (p )_ 1 dNAA/dpt 'Ié s PD-Pb,\sy =276 TeVv E
AA t) “E ]
< Ncoll> dN ,,!dp, o ALICE AUCe
- eAverage D°, D*, D™ |y|<0.5, 0-7.5% ]
1.4— owith pp p,-extrapolated reference —
- = Charged particles, n|<0.8, 0-10% ]
1 -2’:* « Charged pions, n|<0.8, 0-10% B
uAnalgsis will goon@Run2 Pl sHEAR =
:_ D CMS Preliminary ems. | _:
uTogether with measurements of 2'25 ol b>Jry W e ” E
D mesons Yields in PPB collisions ol .H. 4 E
r | B 2
0.2}~ =
0_ f[ A 4 1 4 ]. 1 1 1 4 L A 1 1 4 J A 1 4 1 I L L i l N - [ 1 L1 L:
0 5 10 15 20 25 30 35 40

P, (GeV/c)
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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!
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