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CMS/ |

)
attAs  The detectors

liifaF Calorimeters
detector ‘ Magnet TRACKER
i i CRYSTALECAL  1ota) weight : 12500 T
Overall diameter : 150 m
Overall length 215 m

Magnetic field : 4 Tesla

PRESHOWER

RETURN YOKE
SUPERCONDUCTING
MAGNET

FORWARD
- CALORIMETER

HCAL
MUON CHAMBERS

Muon spectrometer
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ATLAS

EXPERIMENT

14 results from both experiments, some of them ...
Quarkonium cross sections (CMS & ATLAS)

* Polarization of the A9 (CMS and ATLAS)

e Study of BY » K*u*u~

« Search for X7 (5558) — Bgm™ ((MS and ATLAS)

Some taste on HF production at ATLAS and CMS

(ATLAS)

* Lifetime of B hadrons (CMS)
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All heavy flavor results from ATLAS and CMS can be found at:

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/BPhysPublicResults
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH
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b physics triggers

ATLAS & CMS use dimuon triggers for b and
charm physics. In general :

* Quarkonia: J/Y — uu, Y = uu
* Exclusive decays: B — /Y (uu) + X
e Raredecays:B — uu + X

Minimum differences between ATLAS and
CMS.

6/5/2018

Entries / 50 MeV

Events / GeV
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10" & ATLAS Preliminary TﬂggerEF_zmua_D.Mu =
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C F_rmudmué_Bmumu B
105 E_ EE::E:DmuEi_L.lpS|mum|.|_E
- wp ¢ l
10° 5, E
10° & =
10°2 ys=7Tev jl.dt~2.3fb‘1
- | I I | I I |
1 10 10°
m,, [GeV]
10 L=3.9f" (Vs =13 TeV, 2017)
10 Trigger paths
. CMS _—
10° & Preliminary -y
I v
8 B,
10 Y

Y I low mass double muon + track
double muon inclusive

V4

10’
10°
10°
10*
10°

1 10 _ 10°
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CMS |

gl &) Quarkonium production @ CMS

@ established framework: NRQCD ~ fac® Contrary to expectations, LHC measurements indicate
short-dist. (SDCs, perturbative calculations) and quarkonia are produced unpolarized = important to
universal long-dist. (LDMEs, from fits to data) add more data to constrain LDMEs.
contributions.

For J/y, ¥’ and Y(nS) (n=1,2,3) @13 TeV,

— g Suarkonium(Q) CMS measures:

of any possible ***L, ) prompt signal events (cannot distinguish feed-

quantum numbers % \ anti down decays of heavier ct)

oreen " red
e L 1’3% Acceptance
i ,
_ B(Q—> + —) d“o _ N(ple) 1
n 2) non-perturbative evolution ]/l ]’l d [, A A ./4
, to the observed bound state de Y Y 1}7 T PT:
1) perturbative phase Quantum numbers change! 1

ntegrated lumi y and pr bin widths Reconstruction efficiency

(Jyl <1.2, pr=20- 150 (130) GeV )
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EX

P

E

R

M

E

Ns CMS yields and prompt fraction

J/Y and §’):

e UML fits to My, (Myuy-ct) in each y-pr bin (for

CMS 2.7 (13 TeV)

E ; 22 Y
= 4 000f- < p; < 24Ge
N B ly| < 0.6
> -
© 800 — Total fit
: i - Background

6001

400(

200(

O v by e oy ey oy b ey oy

9.5

10 10.5 11
pu invariant mass [GeV]

e Each: CB icomposed of a Gaussian core.

¢ Means: fixed - common factor.

e Widths: ~common.

e CB params: constrained to the fit of the pT-integrated distribution.

* Bkg.: exponential.

6/5/2018

Events / 20 um

CMS 231" (13 TeV)
> o
% 6000~ 20 <p <21 GeV
o F lyl < 0.3
T 5000
£ C — Total fit
$ 4000[ .. Background
w r
3000F
2000
1000~
0595 3 305 31 315 32 325
wru invariant mass [GeV]
CMS 2.7 (13 TeV)
> F
2 450- 225 < p, < 25GeV
© 4005 lvl <03
2 350E — Total fit
o300 | - Background
1 E
250F
200F
150F
100E

505

L L PN TS T T S N T T T N W T
3.5 3.6 3.7 3.8 3.9
wHu invariant mass [GeV]

e CB (+ Gauss. J/Y) +
exponential bkg.

* Mean and CB params.
constrained to pr-int.
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Events / 20 um

CMS 237" (13 TeV)

F 20 < p, < 21 GeV
10'E ly] < 0.3

L — Total fit
10° E — Prompt signal

s — Nonprompt signal
107 --- Background
10

L3

E | L R | I | i

-0.05 0 0.05 0.1 0.15 0.2 0.25

Decay length [cm]
271" (13 TeV)

225 < p, < 25GeV
ly] < 0.3

— Total fit
— Prompt signal

— Nonprompt signal
.- Background

. 02 025
Decay length [cm]

® Prompt = Res. (R): event-by-
event-scaled double-Gauss.

e Non-prompt: Exp @ R.

e Bkg.:R"+exp @ R’.




e pMS 23-271"'(13Tev) CMS 2.7 ' (13 TeV)
CMS resu1ts E E = Jhy NRQCD E 10°F " Y(1S) (x 100) NRQCD
Tg_ 10° ig_ F
EXPERIMENT T ® y(2S) NRQCD . 10t £ ® Y(2S) (x 10) NRQCD
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- R . X o Y(3S)/ Y(1S .
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F LI I . 8 . . .
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107 . 0.6
g t .
F , ‘ L Faottt H l
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p, [GeV] 02 m+¢+++++++++++ * # f + ' uncertainties from the extraction of LDMEs.
O L L L |

20 30 40 50 SO 70 80 90100 150
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Shapes consistent across y region:
can integrate overy.

PLB 780, 251 (2018)
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ATLAS

EXPERIMENT

= Compact Muar

ATLAS quarkonium production in HI and pp collisions

Eur. Phys. J. C. 78 (2018) 171

The main goal is to study the modification of J/y, y’, and Y(nS)
(n=1,2,3) in p+Pb collisions wrt to their production in pp collisions.

) L e L A e ey s e B By g
- L e e e T o e o 2 10°E 3
E it ATLA E
£ {o°k 100<p”<110Gev  ATLAS - 5 P 100<p<11.0GeV S N
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F 4 E R 3
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0.8 — S 1o S == +Pindof = 1.65 4 Data - e 10°E 1y1<20 pp V8 =5.02TeV,L=25pb’
— %] F 3 =
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A@é ATLAS quarkonium production in HI and pp collisions

XPERIMEN

o Compact Muan Sclenaid
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&0 ATLAS quarkonium production in HI and pp collisions
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CMS |

& CMS Helicity study of A} = ]/ A decays

N helicity frame

HQET: A large fraction of transverse b-polarization remains after
hadronization.

This analysis: A, —J/PA 5D angular decay function [Kramer & Simma, NPB-
P.S. 50, 125 (1996)] is partially integrated:

d31" 0. 0.0 T T d5r 0 o 6 oo d
d cosfx dcosBPdcosB!,( ArBpO) = /_n /_n dcosGAdedQﬂ( ArOp, O, Pp, 9 )d@p dopy )
;/ ”+

~ Y u (1Tayn,1%) 0i(P,ap)w;i(0p,0p,6,). )iy helicity frame

i=1

a,: asymmetry param. in A—>prn- decay (fixed to PDG 0.62 + 0.013).
PILHCO) = 0.06 + 0.07 + 0.02

/ . \ e PHAET) =0.1-0.2
¢ P: Ao polarization. 1= T s[>+ |Tpol* + |T-o* + [T, .
. o =- =-0.05+0.17 % 0.
s+ Asymmetry param. in Ab—=J/WA — a1 = |Tor|* = |Tool* + |To|* — [T—_|%, o o™ 0.05£0.17%0 97
__ o 5 5 5 5 e Many theoretical predictions for au:
¢ Long. polarizafion of the A —  ap= [Ty |7+ [Tro|” = T = [T, e 0.1-0.2 (PQCD, factorization, several quark
¢ J/ylong./transv. pol. Parameter — g = |Tss |* — 2| Tiol* — 2| T—o|* + |T-—|* models).
\_ J e -0.78 (HQET).
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&0 CMS Helicity study of AY, — ] /¢ A decays

/ Simultaneous 3D UML fit to A% and {\% inN - o (8:9-8fb“(8TeV)+5-2 fb“C(;nT;w N (b;e.sm* (8Tew+s.2fb-1c(:“ T;V)
and 8 TeV data assuming CP conservation = S 800
E?_ 300 + IIg_ata % S t Data
% \ :Slégnal i 600._ N :gliignal
o 200. - Background i N O Background
P = 0.00 £ 0.06 (stat) & 0.06 (syst), Z r
a1 = 0.14 = 0.14 (stat) = 0.10 (syst), A T
k2 = —1.11 % 0.04 (stat) + 0.05 (syst) R ol e e
m (J/y A) [GeV] cos 0,
r}'ﬂ — _02? :l: DDS (Stﬂt) j: 011 (Syst}r 600 19.8 b7 (8 TeV) + 5.2 fo' (7 TeV) 19.8fb" (8 TeV) + 5.2 o' (7 TeV)
CC\I)' i (c) CMS Co\l 600 (d) CMS
The measurements are consistent with L% L%’m
vHCb results and theoretical predictions./ _ N .
S N [
200 -_- gi’_?cnkaglround T 200_
PRD 97 (2018) 072010 """""""""""

=l
o

1...._0.5....0....0-5....1 _1....
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% ATLAS Helicity study of A9 — ]/ A decays

e Study performed by ATLAS with dataset at 7 TeV
* Assume zero polarization.
* Assume CP conservation.

a, = 0.30 + 0.16 (stat) + 0.06 (syst)

300

g : T AfL\AIS\ T ‘ T T T T ‘ T T T T | T T T T

o o0l 's=7TeV, [ Ldt=46f0" -
A C -0 e Data 2011

@ - Ag+h, — Fitted model -
<]CJ 200 - ----- Signal ]
> - A O ]
b C ;

150F
100F

50|

— —— — . 3

L. bl Skl whi Hd kit wlle LT E=T1 11 111 PSPPI PO TR SO
0™ 5400 5500 5600 5700 5800 5900

MA@ [MeV]
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Experiments

CMS —6—)
ATLAS L e
LHCb .._..e.._.
| | | | | | | | | i | | | | | | | | |
0.5 0 0.5 1
Oty
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0 ATLAS angular analysis of B® — K*%utpu~

EXPERIMENT

31— F;)

+ /¢ K+ : a'r . ! sin? O + Fy cos? Oy + ¥-ilin sin? B cos 26
Y dr/dg’dcosf.dcosfxdedg?  32x| 4 i =R x -
?m Bg O —F; cos? B cos 26, + Sy sin® O sin? 8, cos 2¢
+S4 sin 260k sin 260, cos ¢ + S5 sin 20k sin 6, cos ¢
\ \ +S¢ sin? Bk cos O + S7sin 26k sin O, sin ¢
K = +Sg sin 260k sin 26, sin ¢ + So sin® B sin” @, sin 2¢|.
\

283
i 5= 1-F.
. : 2 ArB
This is a FCNC decay cannel on which LHCb has e = = A
reported a potential hint on a deviation of 3.4 sigmas po _ __S
from the SM calculations. S T %
Si=457.8

Prases. = —
ol VFL(1 - Fyr)
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EXPERIMENT

0 ATLAS angular analysis of B® — K*%utpu~

%50000 ATL‘AS T T 5 1 T
= o —+- Daa . > T T T T
o Vs =8 TeV, 20.3 b’ — Total Fit Model o ; @ ATLAS (s =8TeV, 20.3fb"
3 L TR A Signal _ 2 2 b= L e _
S /= Combinatoria q” [GeV-] | Rsigna~ Mpackground 5 $5fold, g° < [0.04, 2.0] GeV?
c e Ay = WA — - .
2 0.04, 2.0 12822 122 +22 £
w [ : ] - - § 30— ¢ Data -
i . —— Total Fit Mode!
[2.0,4.0] | 106 =23 113 +23 - -y N sgnal
) 20 N e Background
[4.0,6.0] | 114+£24 204 26 T
[0.04.4.0] | 236 £ 31 233+ 32 108 | 4
] e e s _ . : AR 0 el
05600 5200 5400 5600 [1.1,6.0] | 27535 36336 - e .
My IMEV] _ - LT i
[0.04,6.0] | 342+30 445 £ 40 5200 5400 B0
= 5000 T T T ‘ | My [MeV]
% | ATLAS -¢-Data
= V'g =8 TeV! 20.3 fb'1 — Tgtal Fit Model
<+ 4000 00 e Signal —
S Combinatorial
‘qs:')' r AE — y(28) A+ b
& 30001 gj‘:fgg)):(( — > T T y \ ; > T T ¥ | p
E i 2 sl ATLAS WEE =8TeV, 20.3 flz) ] 2 ATLAS \’2§ =8TeV, 20.3 ﬂ:z)
= S5 fold, ¢ < [4.0, 6.0] GeV > 30— S5 fold, ¢ € [2.0, 4.0] GeV? |
2000 — o i i o
[22] 12} L 4
& 30— ¢ Data — 5 ¢ Data
1000 — o —— Total Fit Model o 20 —— Total Fit Model _|
.. 4 0 WMT | IN e Signal 1T == b0 TN aeee Signal
T g S R o i A R E N ST Background | | oS e e Background
0 " ey 20
5000 5200 540 5600 T
mKrmp [MeV] .....'-‘-,...‘.":‘A“ 10 .:‘- -._'
1o ¢ oINS e
o e N I e X
Control samples 05200 5400 5660 05200 5400 5800
ey (MeV] My, [MEV]
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EXPERIME NS

- Vo] [ T T I T I I T T T I T T I 1 ]
o 2 ATLAS Vs=8TeV, 20.3 b
C -$- Data .
1.5 CFFMPSViit
- theory DHMV 3
1= theory JC —
0.5 | -
O =
-0.5F ‘ | =
1 3
C Ll | | | T

0 2 4 6 8 10
9 [GeV?]
0 oFE L ak L R A
= ATLAS Vs=8TeV, 20.3 b E
1.5 -4 Data =
- theory DHMV ]
1:— theory JC =
0.5E =
-0.5F- =
155 =
-2 1 P I R l L =

o
N
a

6/5/2018

»
[0
—_
o

¢ [GeV?]

ATLAS angular analysis of B°

o
N

K*u

=

- © L |

o 2 ATLAS s = 8TeV 20.3 o'
- —4- Data 7
1.5 theory DHMV 2
E theory JC 3
1= —
0.5 -
of -
-0.5F -
-1 -
o | | PR | | T

0 2 4 6 8 10
q? [GeV?]

All results are compatible within 3
s.d. with different predictions,
and are compatibles with results
from the LCHb, CMS, and Belle
experiments.

\

/

_© [ T [ [

o 2 ATLAS {s=8TeV, 203 fo=

- -§- Data 7

1.5 theory DHMV

- theory JC 3

1= -

0.5F l -

oOF { '—{—‘ =

-0.5F =

-1 _:

L PR I SN TR SR AN SN TR SO AN TR TR S SN SR SR 7

0 2 4 6 8 10

9? [GeV?]

o T T T T 13

o’ 2EATLAS Vs =8TeV, 20.3 "

1.5 -4~ Data 3

- theory DHMV ]

1:— theory JC =

0.5F ‘ ' I ' =

oF E

_0.5E =
1 I = \

~1.5F =

—2F L =

N
(op]
!
-
o

Q2 [GeV?]
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6 Search for X7 (5568) —» B.r™

EXPERIME

Color

. - 6.60 local 00 P I, 10400 Singlets
DZero reported the " I:g:l1oglobal+syst ’:' 0 %\ ®®
observation of a tetraquark L H’{ il S ®@
. . = Loosely Bound
candidate in X+(5568) - = H prT— RY Had?gﬁﬁ:yhno?ggule? Tetraquark?
+ - sl Wi, :In:x -
Bsm § « { H\ l )+ M ﬁ AR  Not favored Possible, but
* LHCb reported a non- z = HLFFL\J -t due to mass far theory predicts
confirmation result of 2 t ¥ 533 1 3] Hj?ﬁﬂ- | from B-K thresh. more states
these candidate. " AR<03
* CMS and ATLAS has BE e e e o If X(5568)" — Br~
recollected several y — YN then J¥ =0t
thousands of By — J /1 ¢ Mx = 5567.8 = 2-9:1.9 MeV o If X(5617)" — B%n~
decays on what to look for. I'x =21.9+6.4 f;:g MeV Ly B% misst
Strong decayl‘ . then JF — 1t
Ny =133 + 31 £+ 15 cand.

o(pp—X(5558)+anything)xB(X(5558)>Bsn®)  Nx €B,
o (pp—-Bs+anything) ~ Npg £x
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€2 CMS search for X7 (5568) —» B.r™

EXPERIME

Search for resonances in the Bst* invariant mass spectrum: Bs (—J/{$(1020)) + prompt pion.

M 19.7 fo' (8 TeV 1
>1ooooc S 9.7 (8 TeV) CMS 19.7 1o (8 TeV)
O - N =49277+278 ¢ Data e L (a)
= [y, = 5366.54£0.06MeV ) — Fit s t
O 8000\~ o, =8.03+0.18MeV ‘] -.-- Signal » 800~
> " 5, =186+05MeV ---- Background ~ |
% L f =047+0.02 @ so0k

_ = -
% 20007 % i t B signal region
= . c - 1 =0 _:
< B sidebands
O 4000 S 4001 & s
; P
-\'“-'W a 1 1 | 1 l | 1 | | | 1 1 1 | | | 1 1 1
5.2 : 5.5 5.5 5.6 5.7 5.8 5.9
M(J/WKKY) [GeV] M*(B’r*) [GeV]
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NS

EXPERIME

(o)) o
o o
o o

Candidates / 5 MeV
N
()
(e ]

200

Pull
RO

162}

Fit to CMS data

M*(B %) [GeV]

RENCONTRES DE BLOIS 2018

CMS 19.7 b7 (8 TeV) CMS 19.7 {7 (8 TeV)
- (a) > | O |

E = 600 +
L Lo B )

- ~ -

- 0 % _ 0 *
- p_(BY) > 10 GeV § a0l p_(BY) > 15 GeV
n ¢ Data 2 T ¢ Data

B . o] - .

O F——— —t —tt—tt—F—+—+—
_II* 414 * <31 l; * * $$*; PR | 1* } }T; ; I; Py $1$1 * ¢ ;i * * }I -4 _El % % .ﬂ* r‘ *;' ‘l‘; * ;ﬂ.**; $1d I* 11 } * I ¢ i; LII*I { i i; il*vll* Ji].]'.-i
__}n f“IIH {j‘l’!‘r * ¢ f TT?HIi igr * T } *1 *1} 1 '_r* ) } * ¢ gr I{!I**i_ a s _}I (I 4 H H * T *? }*IT ” i: 1* i Fhetd 1} 3 } T HIHF
S - i rp st 1t
D 56 57 58 5.9 5.5 56 57 5.8 5.9

M*(B’r*) [GeV]

CMS |
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62 ATLAS search for X+ (5568) — B.mr*

L
EXPERIME
- s00—" ' " | ' ' ' 1 | ' ' ' T 1] > v i T v T v
= - . @
2 - | TR, ‘oo = 350E g aii
- | ! o . W ™ i S L I r
ﬂ mﬂ | | i 1 .02 . " I . 3 -
I% : . -4" * + # § 300 L—.L_ + m‘
. 2 f - W 250F- -
00— ¢ . ', = R
: | ] 200 .6 —
- ' e Data —] : =
“F | ATWAS - " sgmals) : 150  ATLAS S Sonal®) 3
, Vs=7TeV,491f" ... Background (B) - 1000 Vs=7TeV, 491"  ..... Background (B) 3
100 V=8 Tev, 195" —— Fil(S+B) . 2 ' f3=8TeV 195f' — Fit(S+B) E
' | B> 10 GeV — - DO mass peak . i ). At e . DO mass peak -
v Py(B;)>10Ge - 50 . p,(B%)>15GeV =
£ . _ o Er—r— . ]
= 2 = = 2 ' =
E - [ I i | i 1 I i 1 1 L - E -2 ?
I e L ' A l 1 s s ) l s ' s A l_'
5&00 5700 - 5800 = 5600 5700 5800
m{B;r) [MeV] m(B2x*) [MeV]
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ATLAS search for X (5568) —» B, ™

EXPE F!_M E NS

> T T R T o= '3-'3'5:| | ]
> 9000¢ ATLAS o D = - ATLAS —m— Observed 95% CL limit
~ 8000E (5.7 Tev. 4.9 1b" - Signal (S) = 0.04- [5_7TeV, 49" E:pacled 95% CL limit —
2 7000E Vs-8Tev, 195" £ 4 O~ Faageound ®) - 3 - (s=8TeV, 19.5fb" = *
OCJ 7000 E— $=0 lev, 19. _— Flt(S+B) ‘T:. r =8 le 19.5 ]+ 2.3 1
D 6000F- = 0.03[- g

5000f = i

4000} ——— 0.02}

3000 - _

2000@ —- 0.01

1000 Vil

07 Raaki l . i | 7 A — l L 1 1 L 1 L L I L L 1 1
5200 5300 5400 5500 5600 QEEU 5600 5650 5700
m(J/y K*K') [MeV] m, [MeV]
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EXPERIME

(2% Summary of the search for X * (5568) — Bmr*
» CMS and ATLAS find not significant /CMS: \

structure in M(Bsmt*) for masses up to 5.9 Px < 1.1% @95% C. L. for pT(BS)>10 GeV
GeV, disfavoring predictions of tetraquark px < 1.0% @95% C. L. for pT(Bs)>15 GeV

models.
. , , , PRL 120, 202005 (2018)
* No signal found despite trying different

kinemgtic & qu_ality cuts, variants of bkg. ATLAS:
modeling and fit regions. px < 1.5% @95% C. L. for pT(Bs)>10 GeV

px < 1.6% @95% C. L. for pT(Bs)>15 GeV
\ Y,

pRéem® =86 + 1 9 (stat) + 1.4 (syst.) %  hadronic
CDF: p<6.7% forpt(Bs) >10GeV &|y| s 1 pRZere = 7328 (stat)*9(syst.) % Semileptonic
does not favor DO results [PRL 120, 202006 (2018)]

See A. Druskoi presentation.

DO: reconfirms with 6.70 using Bs semileptonic decays [PRD 97, 092004 (2018)]

More recently
(pub. last weeka)
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£ b hadron lifetimes

S

W
o o _— A’d u
*B-lifetimes determine importance of non-spectator contributions. b d_'\s
*Discrepancies among previous measurements of, e.g., A\p & B* lifetimes: d
LN N L I B N I I | /L B | Experiment
Ao - LHCb (2013) [J/ypK] Bc
s CMS (2012) [J/wyA] LHGE 2048, 30 m7Y H:' v " =it
—— ATLAS (2012) [JAyA] LHCB (2014, 2016 B, s Jyp'v X -
________________ —— | DO (2012) [J/yA] — L
— CDF (2011) [J/wA]

GDF (2013) B —

CDF (2010) [Ain]

DO N0y —_— .
_— DO (2007) [J/yA]
COF (2008)
e DO (2007) [Semileptonic decay]
ZOF [1998) r - —

- DLPH (1999) [Semileptonic decay]

—_— ALEP (1998) [Semileptonic decay]

e e na L b bea o Le g Lo el 1
130 00 250 200 220 400 450 s00 550 TIE’IW

OPAL (1998) [Semileptonic decay]

CDF (1996) [Semileptonic decay]

1 | | I fonif
et e http://www.quantumdiaries.org/tag/b-physics/ LHCb results significantly larger than Tevatron

1 1.2 1.4 1.6 measurements

T [ps]
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£
TLAS

PERIMENT

Measurement strategy

E

>

Mg /For the Bc meson, we use a \

DT ratio technique:

" ct
‘ n "
B% K- Ng+(ct)
Lxy R(ct) = ———— = R.(ct)exp(—ATt)

L7 bl caidsga 4o N+ (ct)

= CLygy

(ct>200 um) 1 1
.&FEFBC——FB— :T—_T—
Measurements based on reconstruction of Br BT
the transverse decay length Ly and UML fits K /
of reco. mass (M), ct and o.sof the b
hadrons:
0
B*,B% B, A} r

B*—J/K*: reference mode, for
evaluation of syst. uncertainties.

PDF = fgMg(M)Ts(ct)Es(oe) +(1 — fs)Mp(M)Tg(ct)Eg(o.:) }

.
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& Mass distributions of b hadrons

EXPERIMENT

CMS 19.7 b (8 TeV) CMS 19.7 fb" (8 TeV) CMS 19.7 fb" (8 TeV)
%30000,—“""“"“""“"“T > 70001 L B IR > osggl T L L B B R
F + + ¢+ Data ] ! = * 0 g + Data ] o N 0 0 D ]
5 2so0p B K —Fit E 5 60005 JWKI(892) — Fit ER - B o vk LFi?ta ]
o 20000i .- B* signal E Sj, 5000; _____ B° signal _f o 2000 4% B signal —
12] Y . Background E 1 ] - L ]
= : ] % 4000F- Background E 2] 1500k Background B CMS 19.7 o (8 TeV)
@ — - F - < 350 L L L B R
S 15000} 1 o g S - 1 o + Daa e
. : W 3000F 4 - ] s ™ g
10000} g : 1 10001 . T 250 B vk
N 7 2000 = C ] .fé’ s00t .y Comb. background
50001 . o ] r 5 ]
: _ . ] 1000 ' = 5001 E 01507t
Qbemees 5*2 5’255‘3 — 5*35 T » - - o . - 1 o
. ; . . . Y o T S N e ST el o377 e ] |
MUK [GeV] 0 52 525 53 535 54 D5 5o5 53 B35 54 50
4 * 0 0 [3 | =R R LT ETT T U UL DU L
M(J/wK*(892)°) [GeV] M(JAK™) [GeV] 6.05 6.1 6.15 62 625 6.3 635 6.4 545 6.5
§ M{JAyr) [GeV]
-

CMS 19.7 fb™” (8 TeV) 1 . CMS 197 1" (8 Tev)
> 60007 [T T T T T T ] CMS 19.7 fb” (8 TeV) CMS 19.7 fb" (8 TeV) > 70000F 1T " RS =
2 B Jye(1020) bowa ] 3 R s ey |8 LR o ) e ]

F B (4] F i (] - — = = B " signal 3
o so00- A 2wk com oogmhened S R0, poma D2 -
al A A A BY signal ] oy 1800F _;'(} -~ B°(JAy m'n") background 3 n  350F TP — Fit E 2 so00- 4 |- . Comb, bagkground ]
-~ E 1 = ---Blsignal  =..1= Other B backgrounds 7 E - E g 1
5 40002_ ... Background = 16005 ig er B backgrounds ] © R B S A signal = E 30000F- E
S F 1 P 1400 BY o Jiwn'm = « o0 bV Background 200005 E
> 3000F = £ 1200 s 7OV 4 ¢ : E ‘ ]

g : L%’ 1000 = o 200f = e T E

20001 E 800 = 150F = 515 52 525 53 535 54 545 55

- . 600 3 c ] M(JAK™) [GeV]

1000 - 400F 3 100t E

F . 200F , = 50F- \ 3

O e, Bt U e L et TR o s
(JAwo( )) [GeV] M(J/ym) [GeV]

M(JAwA®) [GeV]
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A@q Lifetime results

EXPERIMENT

/CTBO—>J/¢K*(892)U = 453.0 £ 1.6 (stat pm } ctgo = 454.1 + 1.4 (stat) & 1.7 (syst) pm \

(stat) + 1.8 (syst)
cTgo ko = 457.0 £ 2.7 (stat) £ 2.8 (syst) pm vs. 455.7 + 1.2 um (HFAG) Accepted by EPJC
CTRO L yppmtm— = 002.7 £ 10.2 (stat) £ 3.4 (syst) pm V. 495 + 10 (LHCb), 510 + 36 (CDF), 508 + 45 um (DO) (arXiv:1710.08949)
(stat) (syst)

vs. 443.4 + 3.6 um (HFAG)

CTRO , yppp(1020) = 443.9 £ 2.0 (stat) £ 1.5 (syst) pm
cTao = 442.9 + 8.2 (stat) & 2.8 (syst) pm vs. 440.7 £ 3.0 um (HFAG)
cTp+ = 162.3 & 7.8 (stat) = 4.2 (syst) £ 0.1 (7g+) pm vs. 152.0 £ 2.7 um (HFAG)
k Precision from each channel is as good as or better than previous measurements. /
TA?,/TB°—>]/¢K*(892)° = 0.978 + 0.018(stat) £ 0.006(syst) vs. 0.967 + 0.007 (HFAG) Ratios compatible with the

TB§)—>]/1/1¢>(1020)/TB°—>]/1/1K*(892)° = 0.980 + 0.006(stat) + 0.003(syst) Vs 0.993 £ 0.004 (HFAG) current W.A. values (<1.50)

/Combination of theses results leads to: \

I, = 0.662 + 0.003(stat) + 0.003(syst)ps~?
AT; = 0.023 4+ 0.015(stat) + 0.016(syst)ps 1
AT,;/T; = 0.034 + 0.023(stat) + 0.024(syst)  vs.-0.002 +0.010 (HFAG)

\ ct (B;) = 4204+ 6.2 um  vs.423.6 + 1.8 um (HFAG) )
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&) Conclusion and prospects

EXPERIMENT

* Data sets of 8 TeV are still producing important results, in addition to the analysis of data at I3 TeV.

* ATLAS and CMS are profiting of their trigger on dimuons, suitable for studies on rare decays of b-
hadrons, so new results on that line will come soon, in addition to properties and other observations.

* (MS and ATLAS can not confirm the peaking structure observed by Dzero.
* Both experiments, ATLAS and CMS have a strong opportunities on the study of heavy hadron.
* ATLAS and CMS has produced much more results than what can fit in this talk.
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€2 CMS search for X7 (5568) —» B.r™

EXPERIME

1200 CMS 19.7 fb” (8 TeV) 1900 CMS 19.7 fb" (8 TeV)
= 0. . —— No requirement = B o . —— No requirement
g " (@) B, signal region AR < 0.4 o " (b) B. sidebands AR < 0.4
LQ'IOOO; AR < 0.3 LO-IOOO; AR <0.3
- - B AR<0.2 - - B AR<0.2
» B B AR <0.1 » B B AR <0.1
2 8oof- m 2 8oof-
© - © -

O - i -
3 00k 2 ool M

© - © -

@) - @) B

400~ 400~

200} 200|~

5.5 5.6 5.7 5.8 5.9 55 5.6 5.7 5.8 5.9

MA(B)r*) [GeV] MA(B)r*) [GeV]
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62 (S search for X (5568) - B.w™

EXPERIME

CMS 19.7 6" (8 TeV) CMS 19.7 b (8 TeV)
—  3r ~ 1400
& f A T=10MeV o T =20MeV 2 - (b) ‘
Q250 ¢ [=30MeV + I'=40MeV 1200
S : I' = 50 MeV ©»1000
5I 2 % -
— - /\ /+ O 800:—
O 15F , / 2 - ¢ . e
O N \ | S goo F No requirement on M(K™K")
f’g 1:_ O - ¢ B signal region
- ./f 400 4 7777] B lower sideband
05k o B? higher sideband
"~ 200
- C/
B 1 1 1 1 I | 1 1 1 | 1 1 1 1 | 1 1 1 1 _‘ 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1
5.5 5.6 5.7 5.8 5.9 5.5 5.6 5.7 5.8 5.9
MA(B%r) [GeV] MA(B 1) [GeV]
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&3 Efficiencies and lifetime fits .

EXPERIMENT

o Compact Muan Sclenaid

, ,CMS Simulation

CMS 19.7 fo' (8 TeV) CMS 19.7 fo' (8 TeV) g T 5 . T
E 105 T T T T T T T T E 4 T T T T T T T T 8 r :8 r
=. * o JhyK? + Data 3 10° B® - J/wK*(892)° + Data £ 0 s
S 10'E — Fit o — Fit e I 2
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