B physics results from 2011 summer conferences

Justine Serrano - CPPM

(Bias) choice of topic:

‘Rare decays: B.—u*u, B—>K*u*p-
*CPV & B mixing: B; —» J/y ¢
*Radiative: B.—» ¢y and B, — K* y
*Hadronic : B ;) -»D 4K

*Semileptonic: B —D(*)tv
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Where to find beauty ?
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Rare decay: B —u

= FCNC and helicity suppressed decays

* Precise SM prediction:
« BR(B,—p*w)=(3.2£0.2) x10°°
« BR(By— p*u)=(1.1£0.1) x10-10

= BR very sensitive to new physics

MZ2M}?tan® 3

BI‘MSSM(Bq — €+€_) X Mi

= Analysis done at hadronic collider (Tevatron and LHC)
= Cut based or more sophisticated multi variate approach
= Blind analysis

= Statistics is crucial!



New result from CDF (7fb-1)

= Few days before EPS: CDF report a hint
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First result from CMS (1.14 fb1)

» Cut based analysis

CMS 2011, 1.14 fb‘t Preliminary
T
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LHCb (300pb-")

= Use a boosted decision tree combining 9 geometrical £
and kinematical variables :
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LHCb+CMS

o CMS +LHCb
A limi ]
08 [ prefiminaly 1 LHCB-CONF-2011-047
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Hint of excess seen by CDF not confirmed by LHC I -

CMS sensitivity is equivalent to LHCb with ~5 times
the statistics

sV prediction

LHCb+CMS could claim a 30 evidence next winter LHCb*CMS

We are waiting for ATLAS results 1




Flavour changing neutral current decay :

BR=(3.3+1.0) 10

System described by
Invariant mass of the dimuon system g2

3 angles to describe the decay

Probe of the helicity structure of BSM physics

First measurement : A_; as function of g2
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B—->K*uu: B factories and tevatron
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B—o>K*uu: LHCDb
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CP violation: B, — J/y ¢

.. . . B # J/Ll)d) [
Interference between mixing and decay gives rise to

CP violating phase ¢ps = ¢y — 2 ¢p

Ps 3

Complex analyses :

* time dependent
* Flavour tagging

= 28, = —2arg (

« full angular analysis for J/p @(B->VV decay)
* should measure at the same time [ and ®
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B> Jyo:

results

Preliminary results overlaid
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B.—~ ®yandB,—> K*y

LHCb-CONF-2011-055
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Measurement of the UT angle y

®.) It's the less well known angle g,~6°
g~ 1°
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Same final state, 3 techniques :

* GLW (Gronau, London, Wyler) : use a CP mode for the D decay Physics Letters B 265(1-2), 172 — 176

« ADS (Atwood, Dunietz, Soni) : use D% CA(K 11*) mode for the V, decay and D° DCS(K*1T) for
the V_, decay phys. Rev. Lett. 78(17), 3257-3260

e Dalitz GGSZ (Giri, Grossman, Soffer, Zupan) : use the D® — K. 11 1T or K KK decays
Phys. Rev. D 68(5), 054018.



vy from B -DK, D - Kr (ADS)
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Time dependent analysis of the B, —D_K decays

Y from B, —>DsK

This summer : measure the BR (split by magnet polarity)
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Search for charged Higgs in B -D(*)tv

Ratio of t to u,e could be reduced/enhanced significantly

B(B — Dtv)
B(B — Dtv)

R(D) =

-

B -Drv % g ® D" | B° ~D'TV
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s @ [
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: o
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Global CKM fit

http://ckmfitter.in2p3.fr http://www.utfit.org
1-5 L I L L] LB L™ L LI L L I I I | A
r 1l I I ] = F
exchided area e CL > 0.95 : ’g‘ ] B UTf”
P YT i 1E postEPS11
' [ (L - SM fit
g
) 0.5
Amg - I
""_?_"_"__"__“"_ J D.
~ 2 i
g_- -05.
W & °F
- el( ___
R o, =
1 L1 L} I = 1 l-
1.0 1.5 2.0 .
[y Y

p = 0.144 %7 (CKMfitter) = 0.132+0.020 (UTfit)
7 = 0.343+0.014 (CKMfitter) = 0.353+0.014 (UTfit)

Overall good consistency with the standard model

Some tensions between V  inclusive/exclusive, sin23, B »tv
18



Conclusion

A lot of impressive results from

The open space for new physics is reducing!

Not covered: spectroscopy, charmless B decay, Vub, Vcb, aq, 3,
anomalous dimuon charge asymmetry, LFV, ...
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UTHit

Observable Prediction Measurement Pull (o)
7[° 69.6 & 3.1 74+ 11 —0.4
a ] 85.4+ 3.7 01.4+6.1 —0.8
sin 23 0.771 £ 0.036 | 0.654 = 0.026 +2.6
Vus| [10_3] 3.55+0.14 3.76 & 0.20 —0.9
V| [1073] 42.69 +0.99 | 40.83 +=0.45 +1.6
ex [1073] 1.92 +£0.18 2.23 +=0.010 —1.7
BR(B — tv)[107%] | 0.805 4 0.071 1.72 £ 0.28 —3.2
Amg [ps™!] 17.77+0.12 183+ 1.3 —0.4
Bs[°] 1.08 £ 0.04 Tevatron )
+2.1
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Methode d’analyse

= Calibration des fonctions de vraisemblance en utilisant les données
¢ Bruit de fond: sidebands
« Signal: échantillons de contréle

= Normalisation a un canal connu pour obtenir le rapport d’embranchement

| ' :
REC 5EL|REO TRIGISEL, ', | N
BR — BRey ximl et 1 et Nt
cal * 1 REC_SELIREQ TRIG|SEL' f = N cal 2~ SYBg—puTp
| S o - 1€ , 1/ Bg! 1 ¥eal
" g Slg I Slg : | |
EV3|Ué§ a\l/(ec |e| MC, Mesuré dans les Fraction d’hadronisation
crosscheck sur les

données avec

donnees Jhy—

= Reésultats:

« Calcul de la limite en utilisant la méthode frequentiste modifiee CLs en bin the
masse invariante et de MVA
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Interpretation

Avec 1.14 fb-1, CMS obtient: Combiné avec LHCb LHCb-CONF-2011-047
BR(B,—p*p) < 1.9 x10® @ 95% CL — BR(B,—p*u) < 1.08 x108
BR(B,—u*p) < 4.6 x10° @ 95% CL

Exemple de contraintes dans le cadre du CMSSM (F.Mahmoudi et al, arXiv:1108.3018):

CMSSM - tan p=50, A{I:O

CMSSM - tan p=30, Aﬂ=0

[ charged LSF
B s = :;jm LSF
_ 1500 E ;Du_,bf :{allo 1500} Doose ke
g 8. 3 iy
%1000 €. 1000
£ £
500 500
500 1000 1500 2000
500 1000 1500 2000
My o [GeV] m, [GeV]

La limite actuelle sur BR(B;—p*p’) impose de fortes contraintes
sur la masse des particules supersymetriques a grand tanf
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Background expectation |

» Combinatorial background expectation extracted from a fit to the mass
sidebands in bins of BDT

= Systematics evaluated using different fit functions and ranges

BDT<0.25 0.25<BDT<0.5
%1200 | T.;:! 30:_ ' I _E
B.=2968+69 %m LHCb § LHCb 7 B=25.0425
B,=3175:72 & sno Preliminary 3 = Preliminary 3 B =26.642.5
] ] 3
£ 600 | + 3
> > ]
w 400 w
0= Eﬂiﬂﬂ — 55IDIJ - 6000 oo 50'00 - 55.00 - 6000
M, (MeV/c?) M, (MeV/c?)
0.5<BDT<0.75 0.75<BDT<1
‘-Q:'e“ T T 3 ‘.fé'- T T
3 i 3
B.=3.0:0.9 & LHCb 3§ LHCb B,=0.740.4
s TTUT i Freliminary-E i Preliminary s Tt T
B,=3.1+0.8 > + i = B,=0.7+0.4
= L 3 E
S i 3
w E w
5500 6000 5500 ' 6000
M,, (MeV/c?) M,, (MeV/c?)
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” S \\\*\\\\ \\\\*\\\ . Signal SM
10 2 Data
gSDO 53.50 54.00 gSDO 53-50 54.00
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*F  0.5<BDT<0.75 ¥ 0.75<BDT<1 LHCb
3
2. 2.
2
1.
gSDD 5350 5400
M, (MeVic?) M, (MeVic?)
BDT<0.25 0.25<BDT<0.5 0.5<BDT<0.75 0.75<BDT
Exp.combinatorial 2968 * 69 25+25 2.99 £ 0.89 0.66 £ 0.40
Exp. SM signal 1.26 £ 0.13 0.61 +0.06 0.67 £ 0.07 0.72 £ 0.07
Observed 2872 26 3 2

misID background : 0.01+£0.011 per bin




B, region

sf  BDT<0.26 0.25<BDT<0.5
ke o T e Combinatorial bkg
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300
200 ' ' { Signal SM
100 Data
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25 25 300 pb!
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BDT<0.25 0.25<BDT<0.5 0.5<BDT<0.75 0.75<BDT
Exp.combinatorial 3175172 26.6+2.5 3.1£0.38 0.7£04
Exp. MisID 0.6+ 0.1 0.6+ 0.1 0.6+ 0.1 0.6+ 0.1
Observed 3025 31 5 4
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B(,) mixing : search for NP

In flavor-symmetric pp->bb, like-sign leptons arise
from HF decays only if flavor oscillations occur.

¥ M
Et o B B’ /’a
- . 3 B e .

SM predicts small asymmetry between numbers of ++
and -- muons from B. Enhancement implies NP in

mixing.

¢ D@ Evidence for anomalous dimuon charge asymmetry, (6t 'PRL 105, 081801 (2010))
3.20 deviation from A%, (SM) = (—0.02370002)%

27
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MNon-CP violating charge asymmetry

Update measured directly in data
e Increased statistics: 6.1 fb"'— 9.0fb™ |I—|—|
L=

e |mproved muon selection (higher efficiency, lower background from . _. )
* |mproved analysis technique
e From b's? Study dependence of asymmetry on muon impact parameter

N(utu™)— N(u~p~) Constrain backg. n(pt) —n(p~) |Inclusive

At‘.‘-’lw — - raw — S|n IE
N(u*pt) + N(p=p~)  Reduce syst n(pt) +n(n) | e
Mostly background 15
D@ Update 9.0 fio’ arXiv:1106.6308, sub. to PRD

A? = (—0.787 £ 0.172 £ 0.093) %

Now a 3.9¢ deviation from SM prediction
Central value closer to zero, still consistent with 6 f5' result

28
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