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( are B deddyé ! New /p/’}yS 1CS prerS
aSearch for deviations from Standard Model (5M) Preclic’cions due to
virtual contributions of new heavg Particles in looP processes

-rComPare exl:)erimental results with very Prec:ise SM expectations
(uncertaintg usua”g dominated ]:)9 QCD)

.'.lThe most | nteres‘cing processes are those ’chat are stronglg suPPressecl In
the SM: Leptonic 15~decags) FCNC (KYU'W) hutalso LFV, CPV in B° mixing, ¢ & 1]

+New P]’)gsics (NP) could mothCg expectations bg orders of magnitude
[e.g. A. Buras, arXiv:0910.10%2]

&% Rare B decags can Probe high scales Potentia”g sensitive to NP

begoncl the direct reach of LHC:
I 5

b
v + Anp ~ o [ 18T 10 Tev
w M o NP gE \ TV Vil
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( are B a/eCQyS ! New /p/’}yS 1CS proéeé
aWeak clecag of hadron M into final state F described via an Effective

Hamiltonian exl:)ressecl bg means of OPerator Product Expansion:

AM—>F) =(F|H,,

M>_ FZ VCKM <) |M>

Ci <M> . Wilson Coefficients (Per’curbative short distance couplings)
Ql- (M) : Hadronic Matrix Elements (non ~Perturbative |ong distance effects)

+ NP could modhcg Wilson Coefficients C.(u) and/or add new
oPerators 0,(u)

*ComPlCantarﬂ information 5—>HM Scalar/Pseudoscalar interactions
from ditferent rare clecags:

B> K<*>]VLMI Vector/axial interactions

4
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B —uu
“Measurement of the BOS—>NM" branching fraction and

Search for B%p'u with the CMS Experiment”
[L=5fb" (VS=7 TeV)+20 b (VS=8 TeV)]
Phys. Rev. Lett. 111, 101804 (2013)
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B -y

e FCNC process forbidden
at tree level

o Helicitg suPPressecl~(mu/ mb)Z

uCabibbo suPPrcssecl v o tcl)l
+ BR~107: Probe the SM!

¢ SM: suppression of B yover B ~(v_I/lv D%
BR (B _>H+“' ):(5.2_ + 0.2) 107 [Buras et al., Eur. Phgs. JC72,2172]
BR(B® 4w )=(0.1 + 0.0D 107

Uncertainties from £ (lattice) V. V. ,m 1
Bs th ts? ' Bs
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+ -—
E—pp
W Hr aGolden mode to search for New Phgsics with

scalar/ Pseudo—-scalar interactions

aNP scenarios in the extended Higgs sector:

+ May enhance or suppress the BR wrt SM
70 H° h®  + Showdifferent tan B dependence:
s MSSM: BR ~tan® /M"

+ 2 Higgs Doublet Models: BR ~ tan™ f

[e.g. M. Ciuchini, Run2 B Phgsics
CMS Workshop, Venice APril 2014]

aBR(B ') vs BR(BApp):
Test of Minimal Flavor Violation: general structure of SM FCNC is

Preservecl) flavor violation clepends on|9 on CKM
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4+ =
E—pp
aSignal:
- Two isolatecl muons From a seconclarg

vertex
+ M <H+H> ~M <505<d>>

+ Momentum alignecl with ﬂight directior / I ‘B\\%

@b KG: %
+ Combinatorial from uncorrelated B \ ' /
semilel:)tonic clecags fr r\‘% "

v Phgsical:
" Peakingb -+ hh' (h=misidentified K, )
(BR~107/107)
+ Non Peaking Bhuv, B huy, A -puv

8
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+
& —puy
¢ 5trateg9:
s+ Use of dedicated dimuon trigger Path:

E 10° 2011 Run, L = 1.1 fb" trg;‘?,:ar Pt Hardware Trigger:
= CMS Vs =7 TeV 3
5 10° — a— PT(;L) >3 GeV (few kHz)
Y
W Y , ,
< 10* B low p_ double muon ngh Level Trigger 2011 (2012):
u:: high p double muon

Central region (Inl<1.8):

P (>4 () GeV, P_(m)>3.9 (+.9) GeV,
4. 8<M(uu) <6 GeV

Forward regjon (1.8<nl<2.2):

P (>4 GeV, P_(u)>7, Prob(VTX)>0.5%

z

I I
1 10 102
dimuon mass [GeV]

s BDT-based muon identification:

" Exploits kinematic quantities) silicon-tracker fit information and

combined silicon/muon track fit information
s Misidentification studied on MC/data control samples
(Kt T, A pT, D—=+D°1)
+ () <0.1%%, e(K+-1)<0.22%, e(p —+-11)<0.15%
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B —

¢ Strateggz

+ Events selected bg means of a MVA exploi‘cing kinematic) vertexing

and isolation variables

Dimuon
® data sidebands

ANIBs — 1 ”

CMS L =20 fb' (Vs =8 TeV)

bt
s R L

0.05 0.1

Olgp

SUSY2014, Manchester 21-26 July 2014

CMS L =20 fb' (Vs = 8 TeV)
9000+
E Dimuon
8000 ® data sidebands N
7000 B = HTH
6000/
50000  ,_ P:(B) .
4000;_ PT(B)+ ZAR<0.7,PT>O.9GeV Pr
3000
2000}
1000 §$§§
o 0.5 | 1
isolation
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B —
¢ Strategy:
+ Events selected bg means of a MVA exploiting kinematic, vertexing
and isolation variables
+ Measure event gielcls from an unbinned fit to M (uw)
s+ PR obtained relative to the normalization channel B K*J/ v to
avoid systematics from cross section & luminositg, and reduce

emcﬁciencg uncertaintg:

Yoey f
0 + -\ _ S N U + + + + —
B(Bimu w™ )=r=gr BB =K T JIy—K T u )
v oS fs
Yo, Yy, Signal and Normalization Yields B(B " )=(6.0+0.2)10""
€, €y Signal and Normalization Efficiencies
, . o , ,
& —0.256+0.020 Ratio between B*and B _ Fragmentatlon functions
Is [LHCh, JHEP 04 (2013) 001]

+ Data/MC agreement checked on B-+>J/vo control sample
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-+~ J—
& —puy
¢ Strategy:
+ Combinatorial BKG from Side Bands extra[:)olation
+ SCmilePtonic & Peaking BKG estimated normalizing to BeK'J/y

B(Y—>X) e(X ) f
Y - -
N(Y->X)= - - N(B" =K " Jlyp)
B(B" K " Jly)e(B") fu
CMS L=20fb" (Vs =8 TeV) CMS L=20fb"' (/s =8TeV)
% 0.3F o 22:—
O Barrel CMS simulation 8 20 Barrel CMS simulation
O 0.25H , = K Lo o / ]B° - Ko
8_ . Peakmg g ::2:_ Non~Pea‘<mg BE® s uru vy
%’) 0_2:— BKG % 145_ BKG -Bo—>1ti)u:u-
D B > B OB° - wutv
IS - = 12 BB — Kurv
< 0.15F 2 Lo B - uuy
_8 E -8 o BB - K
8 0.1 8 82_ B* Tt
0.051 -
o: . I | R T N NI PR N ST TR R
5 52 5.4 5.6 5.8 5 52 54 5.6 5.8
[GeV] [GeV]

- Peakmg BKG checkecl with mclepenclent analgsls of B ->H1
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B - ' Results

__ CMs-L=5 fb'Vs=7TeV,L=201b" {s=8TeV =5 i o® CMS {s=7 TeV, L=5 fo' {s=8 TeV, L=20 fb”'
= - ‘= = =2 g
D 50— —— data S b ze4.30 Zef
O - —— full PDF t 1.8 o S
3 i B F BFEw)= o BFE =)=
g e B —ep LL S o _ b +2. -10
A -+--+ combinatorial bkg @ 1.6[ 5 (3.0 710 i3 (3.577)x10 _
— Rl e . LAY e semileptonic bkg B I : 3o/ 0
8 =+='= peaking bkg 1.4 % i
= i B s ool ‘I 2-00 A
= - [ 4 v, 4
LIJ 30_ 1'2: 2:— SM 10 raﬁhj\ 1ar
- B B o Lot =107, 1 1 <10
D - 1 8 S0 2 3 114 *» 5 (%] 0.2 0.4 0.6 é].ﬂ 1
= . E ! — . BF(B—wuY. BF(B"—u'w)
[=)] o o i
@ 20— 0.8
-l B
o [ 0.6
@B . : i
B Ly 0.4;—
- 0.2:— _
g-g U_I-Ill1l1"lll |IIII|1III|4§”PI’IIllllll"l;llllIIIII|-.|||x‘l(]‘9
m GeV o] 7 8 9 10
up ( ) BF(B®—u*w)
5

aResults:

BR(B - u'w)=0%.0 7 (stat) fi (syst) 107) (430 significance)
BR(B°-uu)<11x107@95% CL

aSystematics from muon misidentification, BR of rare BKG clecags
(Ab-> Puv) and normalization of Peaking BKG
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Comparison enth other experiments
@ATLAS from 4.9 fb- using a BDT analgsis:

BR (B - p'w)<1.510°@ 95% CL

al HCb from b, - usinga BDT analgsis:
107 (4+.00 signiﬁcance)

+1.1

-1.0

BR(B® #p'n)=2.9

BR (B ) <7.4 x 107°@ 95% CL

> | ] LD I L I 111 4
> i ]
S 10[* ATLAS Preliminary  \§=7TeV
o
< 0 e Data j Ldt=4.9 "
% o —— B, - p'uw MC (10x) il
3 i I
i i
G ]
4} e ° il
2 e o L L L] il
I e @ ] ] | ] ]
R i s 1, g
%EOO 5000 5200 5400 5600 5800

My, [MeV]
SUSY2014, Manchester 21-26 July 2014

Candidates / (44 MeV/c?)

it
)

i
o
T

p— p—
RS (o))
T T 11

[ATLAS-CONF-2013-076]
[LHCh: PRL 111, 101805]

(e B O + (@ SN
Ty T[T T TP TIT T JTTT 11

LHCb E
BDT>0.7 3
3 fb!

Al L

5000

5500

my.,- [MeV/c?] 14
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Comparison eoth ot her experiments

Historg of a Iong search

-E El | | ] ] I 1 I ] ] | I | ] ] | | |10-|TE| Il | ] |I ] | III ] IIE|E
T L EE S s |
g - L
S u 5 {7
B 45 Y —— Sy ]
310 = | A ol ¢ . I
E - e ® - 20I1 1 20I1 2 20l1 3 20I1-4 -
510'65— E
-~ - -
0107 g =
2 C[ A O =
310°K * 0 =

g = u = o , -

) ol * [ . B Ll U .
S ag®- =

% 0 : Z ';:"e o ATHS ) = Let's wait for next
- SM: B? — 'y’ . | HC R
40710 Lo ll.l%l. e uns

1985 1990 1995 2000 2005 2010 2015
Year
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B — nuw: Combination

aPreliminarg CMS+LHCb combination

CMS-PAS-BPH-13-007
| HCb-CONF-2013-012

-+ Taking into account correlation from 1C5/ Fu [LHCh, JHEP 04 (201%) 001]

+.6
1.4

BRMD®-pu'1)=03.6

BR(B - u'1)=(2.9+0.7) 107 (>50 signiﬁcance)
)10 (<30 signiﬁcance)

B =y

DO 10.4fb

CDF 10fb ' |- b ‘ |

ATLAS 4.9 "
preliminary

LHCb3fb '

Wsm
CMS 256

CMS+LHCb

pfﬂll _.. Ll M EF R B I

IS T e
16 18 20 22
B(BY— ) [107]

A I BT A
0 2 4 6 8 10 12 14

SUSY2014, Manchester 21-26 Julg 2014

B
CDE 10fb " i IsM
LHCbh 3 ' | . |
CMS 25t '
CMS+LHCh
preliminary [ N
L PRI N T T S N T N S T N N TR T R SRR N T S
0 1 2 3 4 5 6 7

B(B'— ) (10
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LWhat Next on B— L I1”

CMS Simulation - Scaled to L = 300 fb™’

7’

[CMS PAS FTR~15-022]

CMS Simulation - Scaled to L = 3000 fb™

§ 1o ., g R
S 00 B 5 40 3000 fb- B i
S 100 O . e = L
2 | comilepronic b 2 | Detector Semiloptonic bKg.
S sol- ----- peaking bkg $ 3800 -.-.-. peaking bkg
> - > - Upgracle
E B 8 250:—
=2 o _+ S 200}
;\ 40— + G%;\ 150
S b # 44 & 100f-
w0 20-_T- ----------------- . (7) E é
- ¢4 {.{:} 50} e
OJ...I....IA :.
49 5 5.1 5 56 sgw :(s.ée\;s).g 29 5{; ?ge\?)_g
Year L") | No.ofBY | No.of B’ | B/B(B - u*u") | 6B/B(B) —p*p) | Bsign. | o5 1)
now 20 16.5 2.0 35% >100% 0.0-15¢ >100%
2018 100 144 18 15% 66% 05240 71%
2021 300 | 433 54 2% 45% (13330
2025 3000 2096 256 12% 18% 204-760 21%

o) E‘xpectecl num

ber of events assuming SM BRs

' High Luminosit9~LHC: Inner tracker with imProvecl granularitg & muon detector with

ex‘cenclecl coverage
SUSY2014, Manchester 21-26 July 2014
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°— Koutu
=K
“Angular analgsis and branching fraction measurement of the
decag B K
[L=52fb"(V5=7TeV)]
Phys. Lett. B 727, (2013) 77-100
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3
3
E==1 |
B |

FCNC process forbidden
at tree level, BR~107%; Probe the SM!

aSensitive to the effects of
NP in Photon, vector and
axial-vector couplings which
can enter at the same order
as SM contributions
.‘lComplcmentarg information
toBpWw

aAmPIitudes expressecl using OPE n
terms o1C:
+ Hadronic Form Factors

(accuracg ~20%)
[A. Barucha et al. arXiv1004.3249]

+ Wilson coefficients Ceg7, CC’C;, CCFF]O
[A. Aliet al ,PRD 61074024, Z. Phys. C 67 4171
+ Clean theoretical Preclictions
expeciang at low clzzmZ (W)

— Experimenta”g clean signature

SUSY2014, Manchester 21-26 Julg 2014
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B~ Ky

a Kinematics of the clecag BE VAT TS
V=K', @, p) determined bg three angles:

+ 0,0,0
¢ Event Yields reconstructed in bins of
2_..2 + -
@ Ditferential Ampli‘cucle: q=m (W)
1 ar
I' dcos6xdcos6 dg? @ Observables Include:
— % { [%Fs + ;_IAS cos 91{| (1 — cos® ) s Differential Branching Ratio clb/clqz

5 AFB (ForwarcLbackward muon

+(1— Fs)[EEFDSZ ok (1 — cos? ;)

) asymmetry)
+5- E(I — cos?6x) (1 + cos? @)

+ (fraction of longitudinang
4 2
* 5@(1 — cos* fc) cos 91] } Polarizecl K 20
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B~ Ky

a Kinematics of the decag Ba-Vpuu-
V=K, ¢, p) determined bg three angles:

¢ Event Vields reconstructed in bins of

2_. 27 + ~
a Differential Ampli‘cucle: q=m Ty

1 ar

I" d cos g dcos6, dg?
9 2 4 , ,

= { [_FS + —HS}:DS 91{] ('1 — cﬂsz 91) COmblﬂathﬂ

16 || 3 3 ,
e A : Interference amplltucle between
+( —E[ZFL cos® 6k (1 — cos? ;) -

e I'_: Fraction of sl:)in!ess Kn (S-wave)

1 5"W8VC anCl P-wave Clecags
2 2
taU-fi—cstag(I+eosia) [ F 20.01£0.01, A =-0.10+0.01 fitted

4
+ 3 Ars (1 — cos” f) cos 91} } on the B¥K'J/y control SamPl€21
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B—~ Kty
uStrateggz

+ Measure event 3ielcl Y, AFBanA F from an unbinned simultaneous fit

to M(Kmpp), cos (9 ) and cos (6) in bins of clz

PDF (M ,cos0,,c0s0,)=Y¢-S(M ) S(cosOy,cos0,)€(cosOy,cos0,) Signal
+YBc'BC<M)'BC(COSGK)'BC<Cosel) Combinatorial
+YBp'BP(M )'BP(COS GK)'BP(COSBI) Peaking BKG from

Yo, V5,V Event Yields BI-KJ/y(y)
S(cos0y,cos0,),e(cosOy,cos0,) Signal 2D angular shape and ef‘ﬁciencg

S(M),Bc(M), Bp(M) Mass PDFs
Be(cosBy), Brlcosby) Angular BKG PDFs

s db/ clqz obtained relative to the normalization channel B K'J /vy

dB(B"—K " u u ) Ysey

dqz YN €
Yo,V Signal and Normalization Yields

B<BO_>K*OJ/1P_)K*OM+M—)

€g,€Ey Signal and Normalization Efficiencies
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+ -
B—~ Ku'u
¢ Strategg:
+ Measure event gielcl Y, Aﬂsancl F from an unbinned simultaneous fit

to M(Kmpp), cos (0 ) and cos (6) in bins of qz

cmMS L=52fb" Vs =7 TeV cms L=52fb" Vs =7 TeV
—~ 50— -e- Data - - 2. 2 —s— Data
E - g% 1.00 — 6.00 GeV
3 — Total fit g 6o 9 — Total fit
< 40 - -- Signal > 50F - --Signal
=] 7 -~ Comb. bkg = - -+ Comb. bkg
S g% 1.00 — 6.00 GeV? E—j aof-
5, 30f Signal yield: 107 + 14 -
g k 30f
o 20 =
= 20
I e s 10f-
D_ I Licl L L—I—ﬁ-—I-T'I 1 1 1 1 | 1 |‘T"|"'|-a-|.._| A P " | q.;
5 5.1 5.2 5.3 5.4 5.5
M(K'm ") (GeV)
-1 ’
_ Gwms L=521b VS =7 Tev %D flavor tagging from Kxt charge
~ 60 9> 1.00 — 6.00 GeV? —=-Data
S - — Total fit
% Ssof e kg + BDKG PDFs:
2 aof +
Ll - ’, ’
sok- | Combinatorial from MC
20:_ B ..'-"'., ’ s
= TS e T Peakmg Parameterlzecl on MC
10 ¥~ -7 Tl TN
P - - “'-,_‘ * '>
q1 —Ol.B —CII.B —DI.4 —DI.Z 'll) 012 D.I4 O.IG 0.8 1 5 K J “|” \|',
cos(0,)
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B— Kyt (esa/z‘s

CcMsS L=52fb " Vs =7 TeV

-
N

- +Data
- [ISM
- E<SM>

—ri

o
[+ +]
T

dBF/dq2 (10~ x GeV )

| L ATEPE AT
10 12 14 16 18

q* (GeV?)
_,Cms L=52fb" Vs =7 TeV
< fmsm
0.5 M<SM>

________________________________________________

L1 RS i, Wiy p SRR 4 4 oo 1o
8 10 12 14 16 18
2
q* (GeV?)

SUSY20H, Manchester 21-26 July 2014

0'||||||||r||-||l P

L=52fb" Vs=7TeV

-+ Data
CISM
B <SM>

H i

] 1 ] 1 | 1 1 1 l 1
2 4 6 8 10 12 14 16 18
q’ (GeV?)

Results consistent with SM

s Theoretical and experimental
errors comparable

% Systematics from Peaking BKG
mass shape, cos <el,1<> BKG

shape and S-wave COﬂtribUtiOﬂ
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Comparis on a.)/Z‘/'I oZ‘/Ier eXperimenZ‘ S

1.2

-
|

o
=]
T

dBF/dq® (107 x (GeV/e”)?)
o o
F-3 [+;]
| | F 11 l |

o
N
N

- [JSM
-~ e CMS

=+ LHCb

-+ BaBar

- Belle

- CDF

]

2 8 10 iz 14 6 18
q (GeV/ic )
e 1 .
< os8f | _
0.6 I [
041 'I"}! y
0.2 ¥ | +
oF—---{ll1---- @1 } ...................................
o2E 1§ T |
0.4f- = thoe
-0'65_ ::;r
-0.8;— *—*gaol'l:a
| S | | I | | A

8 10 12 14 16 18

g’ (GeV/ic’)?

SUSY2014, Manchester 21-26 Julg 2014

-0.4 |~ ¥ BaBar
~ < Belle
0.6 ! CDF : 1 ;
2 4 6 8 10 12 14 z16 182 ,
q (GeV/ic')

¢ LHCb measures the Position of the |
Zero-crossing Point theoreticall Yy
clean [UHEP 308 131]:
q02:4.9 +0.9 GeV*
In agreement with the SM

[e.g. M. Beneke et al., Eur. Ph_gs. JC47,625]
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Comparisonr eoth ot her

experimenz‘s

12 mem e
—~ [ ecwms
© 1 =LHCb 08
® | —BaBar k 0.6
8 g - Belle ! '
% F “CoF ‘ 0.4
0.6 + 0.2
o [ + 0
S0.4- -
E - -0'2' - Atlas
0.2 -0.4| + BaBar
" ~ < Belle
| P BT P N N e -('.I.G_—-Iti:l:lFI l 1 | : : : ;
I A 21(6G°v/:=az)z 2 4 6 8 10 12 14 16 18
q q’ (GeVic’)
g 1f
< o8l What Next from CMS7?
0.6 .
0.4k eResults of 8 TeV data analgsls expectecl S00N:
0.2~ 4 dbB/ clqz) s Ay A ZEro crossing-point
O . .
o3k + Use of new angular variables with small
0.4 + Liich Form~Factor dependence
0.6 -+ Atlas
i -+ BaBar
0.8} ~cor
-1 nil i BRI BT BT B T A . SR BT
2 4 & 8 10 12 14 16 18
q (GeV/ic) 26
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Constrant?s on NP
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Constrants fronr B— L'~

2.0 - -
N+ S with & 4 : / " [K.A. Petridis, Moriond QCD 2_OH~
: Wit 4 D.M. Straub, arXiv:1012.3893]
generation CMS+ HCbsgM-LL
/ ’ | .
MFV: Flavor Violation 2= Prehm',nar,g
= Combinatior
govemecl on19 139 L L0 :
, - =
CKM matrix = U
ﬁ : S
05 | | &
& BR(Bd)/BR(BS) = £
)
extremely sensitive . , , : — .
T'OIDC O{: NP ] 10 20 a0 41 all
P 10" x BR(B; — putpu~)

aResult in agreement with SM [0.4 ¢ for B and .70 for BA]
aThe focus now is on BR(E ) and on the ratio E)R(B )/BR(B Cl)

al HCh (after upgracle) measure ratio @ 35% with 50 fb"
SUSY204, Manchester 21-26 July 2014 M. Margonl Universita' di Padova & [NFN




LHCE B— K Wi Hint of NP7

aVariables free from Form Factor contributions [UHEP 05, 1371

0 1 T r r .51 , , .

al E:_ s @)./ O chscrepancg n P SN
0.4+ b " 4.5<q2<8.68 GeV [PRL I, 191801]
0.2p= -

) D ———— N .'.IPOSSIHC mterpretation as a NP
-0'2_ - ’ 7’ 7’ 7’ 7’
0.4} ‘ " contrlbutlon to WllSOﬂ COC{:ﬁCléﬂt C9
-0.6= -

ol + + :
"1 & = = = 5 5 r 3 1 = ™ = & 5 = o & 1
0 15 20
g2 [GeV?/c?]
2 L, L, *
Lowq | e E Combined analgsxs from K LLLL,
K*u'w bins alone i \
?\ o e B+ Xy, Xuu, Ky, B +uu
3 .96 _ 0 ow sy s 5 )
cliscre[:)ancg %5 Of > P, oy [S. Descotes-Genon et al., PRD 88, 074002]
—2F . . > . ,
wrt SM Difficult to exl:)lam with sUSsY
—4} 4
e wnth al’l' wx’ch m~7 TeV
e 29
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LHCE B— K Wi Hint of NP7

u\/ariables free from Form Factor contributions [UHEP 05, 137]

1 p—r————1—r——r——7——7—— 77—
Q@ o8
0.6

0.4

0.2

0

-0.2
-0.4
0.6
-0.8

=
0

@>./ o clxscrcl:)ancg in P_in
4.§<q7‘<8.68 GeV [PRL I, 191801]

=
I:;
b
-

...... —. ] @Possible interpretation asaNP

contribution to Wilson coefficient C9

15 - 20
g2 [GeV?/c?]

o Resulting C9NP would implg an inclusive BR (B X ) suppression
of ~25% in 1<c]2<6 GeVZand c:]2>14~."r GeV*

e Recent BabBar 5R(5—>X5|+l”) result in the high—-ql regjon showsa~2c
excess wrt SM Precliction in both the Xspfu' and Xscfe“ channels

+ | HCb effect not confirmed bq Babar [PRL 12, 211802] 30

SUSY2014, Manchester 21-26 July 2014 M.Margoni Universita” di Padova & INFN



Conc/usions
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Concl/usions

aRare B &ecags are an excellent laboratorg for the search for Plﬂgsics
begoncl the SM

aln the last few years several new measurements from LHC & B-Factories
experiments released with impressive exPerimental Precision

aAlmost all the results are in agreement with exped:ations but some
tension is Present in some sectors (l.e. BK uy, v, DO1v,...)

aStrong constraints on NP models 1Crom ﬂavor measurements

aRich program of measurements is exl:)ected from LHC/ Belle 11
experimcnts in the coming years
+ Chances to discover/understand NP in flavor sector in the near

Future?
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Bacéap
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B—~ K’"u T Fesa/z‘s

N.-—-.'!.2CMS L=52fb " =7 TeV L=52fb ' s =7 TeV
S [ -+ Data
S 1F FISM
x [ B <SM>
0.8
T 0.6
[T
m
04
0.2
o ' —: o 1 1 Ilfliﬁ.l...|...|...|- AR I B R
10 12 14 16 18 2 4 6 8 10 12 14 16 18
q® (GeV?) q® (GeV?)
Vs =7TeV - 1 2 42 2
Perturbative regjon g ~I<<:] <6 GeV*:
0
Experiment  F; Arp dB/dg?
—4— (072 GV
— CMS 068+£0.10£0.02  —007£0.12£001 44+0.6+04
----------------------------------------------- LHCb 0657007 £0.03  —0.17£0.06+£001  3.4403%)%
BaBar - - 41711 +0.1
CDF 0697079 £0.08  0.29707%4+0.07 32411403
Belle 067+0.23+0.05  0.26703 +£0.07 3.0103 £0.2
12 14 16 18 : -
q° (GeV?) 34
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B K UTU: Wint of NP7

.'.Stuclg additional variables free from FF contributions [HEP 05,137 2013)]

a8 ﬂ_;_' " LHCb ;"'Pr;';m;" "] @5./0 cliscrepancg In P'ﬁ In
ﬂﬁj;l— 1 e 1 43<¢™<8.68 GeV*
< [PRU” 111, 191801 (2015)] __ aPossible interpretation as a NP
il contribution to Wilson coeff. C9
ool + ++ ilAnalgsis of the full 3 fb' statistics
o qz [Gawc‘] In progress
. 1[,9")(“" 1310. 3337] @P'5 tension correlated with other
& 10 ol B° - pputu minor tensions (too small BRs)
E 0.8 0.3 aDifficult to explain with SUSY
% 0.6 0.6 | @Consistent with a Z' with m~7 Tev
:g. Ei: Z; sMeasure other Ba-Kup
0.0 =576 17 18 19 20 —% 1'6 L deca95
2 (GeV?) 35
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oK' U*U tension motivates studies of ALA

B— K uTy”

+arX1v 1403 8044

[LHCb-Paper-2014-006]

1 T JHEP 07 Q012) 133 B ) Pe—— , —— —
< | LHCb BoKu'u 1 T LHCb  {
05k A - B(B® - K™*0yty~) — IQB{Bi—)K(*):t,uﬁ'u_) ] U.l_—-[:|: -
B(BY — KtW0pt+u~) + 2B(B* —» KWEuty~) ] ; ]
: ] _{ | i
""""""""""" s Tl TTLLES
1 L4 o [

ST A TR 0 s 20
q? [GeV?/c4] q* [GeV¥c4]

;UPdate of Previous /f\l measurement (4+.4 o cliscrepancg integratecl on qz)
Is now In agreement with SM

+ Improvements in egiciencg ratio e(Kup)/e(J/PK)

+ DUYPK®)/BU/WK) correction appliecl vs K momentum
,-.AFB in agreement with SM
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+ -—
B— K MM [LHCb-Paper-2014-006]
aK' U*U tension motivates studies of differential BRs

-LCSR Lamct +Data -LCSR Latuct +Data -LCSR Latu::e +Dala
tg! 3 tg! I AARE AR RN 3 g LT "
0 v Bk’ Iy o | B'5K "y J” :
o Q. LHCh § 9 15 LHCb -
3 3 3 ]
X X3 X h p
2 4 2 : t g
& o o 5 N
3 | 3 F 3 | 4t > ]
%ﬂ.: %U gﬂ'“.l...l....l...l..
0 5 10 15 ?ﬂ 0 5 10 15 20
¢ (GeV?c!] q [Gﬂngc“] g (GeVc]

Decay mode Measurement  Prediction
Bt Ktuty~ 85+03+04 10.7+1.2
B°— K%ty 6.7+1.14+04 98+1.0
Bt— K*tpty~ 15815:+11 26.8+3.6

aAll the results are “consistent” with SMat<2.2 o

abut all of them are lower than the Predic‘cions... 37
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What Next on K WU & Avends?

LHCb g

)
=

aMeasurements of related b CIHH

i .E"'—?K"H*M'_i
channels are welcome to reveal W5
information on Minimal Flavor Violation i

. Combinatorial ]

at 4y,

5000 5500 6000 6500
M [MeV/c?]

LT

LHCh: BR(B" > a'u'n)=(2.4+0.6+0.2)10% in agreement with MFV
[UHEP 12,125 (2012)]

Candidates / (20 MeV/
w_ S

nature of New Phgsics

0

aBR (B =+ Wty ) /BR(B - Ku*u) would Provicle a comparison of
th dl/ l\/tsl from penguin processes and box processes (Am /Am )

almprove theoretica”g very clean measurements of semi-inclusive

5> >Qs/d”’ <><s/dv)
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BaBar B — X /T/” IPRL 12, 21802]

cte- e Perturbative region qo‘7‘=1<q2<6 GeV-:

B +0.41  +0.17 -6
BR=(1.60 "0 "o +0.8)10

In agreement with SM (1.59+0.1D10°¢

e uqzregion above\y(2S):

BR=(0.57 "5 9% +0.0)I0°

~-0.02

~2 6 above SM (0.24+0.0)10°¢

&2 q, —_SM
L. _[p—>
} 1.5_"*
il L +,..-
o [ | owm
.?; s Jy @ | average
ot ol _|#| BabBar
[:__.055 . - | ﬂ*
3 oF & oul
'unj - 5I 10

q? (GeV/c*)
‘:'j Babar
> 6 T
5 . 0
K [, ]
C? i +TT | 1
8 21 ! . | I
EQ OTXSZK I* | ] .
© 04 06 08 1 12 14 16 18
m 2
s m,. (GeV/c®)

+ L HCb effect not confirmed ]39
Babar
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