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Introduction: rationale

The Heavy Flavor sector, or : “why are we doing all this ?”

— Chance to probe high mass scales by exploiting the sensitivity of
certain processes to diagrams containing virtual guantum loops

— Indirect search for New Phenomena

— Eventually explain puzzles as the origin of flavor, the hierarchy
problem and the matier-antimatter asymmetry

— “Observing new sources of flavor mixing (..) is a natural expectation of
the SM with new d.o.f. not far from the TeV scale” [arxiv:1302.0661]

— Absence, so far, of NP at LHC: if the NP scale is currently above the
reach of direct searches, this might be the only option.
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Axial B: 2T
Track pyresolution: ~ 2.5%
lifetime resolution: ~100 fs

'.-:-u"
B '
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Flexible trigger systems

Axial B: 3.8T
Track pyresolution: ~1%
lifetime resolution: ~70 fs

» Excellent muon, e, y id and detection capabilities
+ The muon systems, B field and silicon trackers allow a good
measurement of dimuons over a wide range of n and py.

HF analyses generally based on muon triggers.
* Limited or no hadron identification



Bs,d — MM

« Highly suppressed in the SM (GIM and helicity), yet theoretically clean.
« No contribution from tree level diagrams, only loop diagrams.
« Deviations from SM hint of NP “in the loops”.

b WHXT "
B° tcula v

d/s ,C,U [Q

d/s o K

WX
B(B"—= un) = (3.2+0.2)-107°
BBL—=un )=(1.1+0.1)-10°10

Buras et al., EPJC (2012) 72: 2172

Theory ingredients:
1. Evaluation of non-radiative branching fractions

2. Treatment of soft-photon radiation (insensitive to NP)
3. Time dependence and initial state flavor (B,)

Theory uncertainties:
fgs from lattice calculations
higher order EWK corrections, V *V,, Tgs, M,
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CMS: B, ;, — MM PRL 111 101804 (2013)

Experimental signatures and challenges

Signal Y, B\
two isolated muons from a secondary vertex / %

Background
» combinatorial
two semileptonic B decays
one semileptonic B decay and one misid
» rare decays

) % 105_% un, L=1.1fb" trigg'er paths
non-peaking: BY — K~ utv, Ay — pu- v ;éwsj cus a=7rev | S
i . 0 + - — g v Be—w
peaking:  Bs = KK §s i iz e
10° 3 2
Challenges i
» Control muon misidentification b
. 13
> Pileup o
» Selection efficiency vs purity 1

T 1
1 10 10°
dimuon mass [GeV]

Trigger on dimuons 2011(2012)
Dataset and luminosity Central:

#>4.0 (3.0) GeV, p**>3.9(4.9) GeV, 4.8<m"<6.0 GeV
1 1 Pr T
5 fb (2011) +20 fb (2012) Forward: p;*>4.0 GeV, p;** >7.0 GeV, vProb> 0.5%
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CMS: Bg 4 — M

CMS L=20fb"(/s=8TeV)

Strategy: 340000
measure B(BL — p+ur) relative to a 235000
normalization channel: B+ — J/WK+ S 50000
%25000_
i)
N SB* N '820000>
BB)— utp7) = BS~ Tu B B(B7), S 15000f
Nobs fs Etot -
10000:
5000:
Features: : -
5.6 5.8
M,k [GeV]

- BDT-based muon identification, high fake rejection power
- MVA selection and unbinned maximum likelihood analysis
- data blinding

12 Variables exploited for selection

- kinematic variables /
L . - vertexi iabl \
Training on signal MC + yertexing variaies 7

- isolation variables PV>’83' ) o
background from data sidebands [ <

Data/MC agreement tested on
B*-=> J/YK* and
B.~> J/LD
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CMS: B, ; — up Final Selection

» Categorized BDT : discriminant used to define 4(2) regions with different S/+/(S+B) in
the central and forward pseudorapidity ranges for 2012(2011) data.
Regions are defined by equalizing expected signal yield in each bin.

» 1D BDT (x-check) : cut on BDT discriminant, optimizing S/A/(S+B), separately for barrel/endcap

Unbinned maximum likelihood simultaneously applied to mass distributions.

Signal and Background PDF

» peaking components: Crystal Ball PDF
peaking backgrounds constrained to expectations, normalized to B+
yield, cross checked on independent data set

» combinatorial background: 15t degree polynomial

» b — upv background: Gaussian kernels to MC-predicted mixture

normalization floated within uncertainties (A — puv )

» per-event mass resolution included in signal PDF

Events/( 0.04 GeV )

_ Sl — - . . _ gl - .
CME-L=200 (s =8 TeV - Barrel CMS-L=201" ys=8TeV - Barrel CMS - L = 20 fb”" {5 = 8 TV - Endeap CMS - L =20 tb" {5 = 8 TeV - Endeap
E 0.44<BOT <1.00 ~+- data 14]- 033 <BOT<0.44 - date sE 045<BOT <100 —~— data E 0,33 <BDT <0.45 —~ data
; full POF - full POF 3 — full POF 8f — full POF
E g‘-’tt 12 B g;-’“-p 4 E B’y E By
= s B — e By LU E B2 B - B84 B
E 0 e combinatorial bkg S B combinatorial bkg E e wZ&nanaJ bkg - 7 2 oom::atonat bkg
6 - semugplomc bkg ; serjll_emumc bkg 5 :_ .-+ semileptonic bkg > E -+ semileptonic bkg
- === peaking bkg > 10 === peaking bkg o -~ peaking bkg 8 6 - == peaking bkg
E O] 3F
sE L 3 E 3 sk
- » 8 E ok
E o S5k st
= 3 w4
g6 2 §
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: 1= . . 2
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: S5k / 1 1
PV T b o .. b e ok TR N N ] - [P WY ok paalia 5 T A R
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CMS - L=20fb" \s =8 TeV - Barrel CMS - L =201" ys=8TeV - Barrel

E 0.44 <BDT < 1.00 —+— data 14f- 033 <BDT <0.44 —— data
8 — full POF . — full POF
o Bi—py [ By
7F B By 121 ‘JB—mu
: ..... combinatorial bkg - wses combinatorial bkg
; - e semileptenic bkg -~ L ] e semileptonic bkg
> OF === peaking bkg % 10 === peaking bkg
S (O]
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o r o .
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w w 4
2
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my, (GeV) mw (GGV)
CMS - L =20fb" {s =8 TeV - Endcap CMS-L=20f"{s=8TeV - Endcap
E 045 < BOT < 1.00 —— data F 0.33<BDT <045 —— data ,
45F = Beor 8 = ibor Zoom:
C NN By’ C SN Bl
4 l:— mgi_’;.» - 7 o t;ﬂ‘ﬂa:'—);'lf b four Of the 12
S IR combinatori -_ ke combinatorial bkg I
;35 = m"ep,onic bkg > : ..... sem"epwm'c bkg Categ Orlzed
> F - == peaking bkg 8 SF === peaking bkg m,,, spectra from
O 3F . HU
: S sEL :
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8 2F <+ c
& F g
315 — -
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osf toet | et
0 """ 0 P | el 1
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CMS: B, 4 — M

Systematics :

> ratio of B* and B fragmentation fractions f /f, from LHCb , +5% for possible p;n dependence
» hadron misidentification probability in Ko — m+11-, A — pm1, and D* — Do(K-11+)1+ (50% uncert)

» BF uncertainties in rare decays, particularly A, — puv (100% uncertainty assigned)
» Normalization of peaking background

CMS-L=5fb"Vs=7TeV,L=20fb" {s=8TeV 5 x10° CMS {s=7 TeV, L=5fb" Vs=8 TeV, L=20 fb"'
S C 2 [ 22op 229
QO 50— —e— data s O ef bSRT: S
G L — full PDF 1 1.8 1of
g T Bl R S ufp BF(B*—p*u)=

- B K B =t L O b +2.1 -10

3 ool [T L /Y combinatorial bkg o 1'67 125 127 (3'5_1,8)X10
-~ N | . &AL\l semileptonic bkg - 1:: 1:
§2] Lt (|| /1 |\ == peaking bkg 1.4 ¢ 3
§ i - j j’ 2.00 4
M} 30— 1.2 — 2 S SM ‘o
go] - . ol x10° 0L, Y x0T
] - 1= 0 0 702 04 06 08 1
e L E BF(B'>u'w)
.g) CEECEC L LR L R R ELELEEEEEE bbbl b teiebl T :
O 20 0.8
= b -
o [ 0.6 / \ %,
+ [ I % i
0 - A
1o 04 | \

_ - \

B 0.2~ \ )i

L s . /

2_9 07\:"}\\‘1‘\\\\\Jr~\\\\‘\\\\‘\\\\‘A/\\\‘\\\\l"\\\\‘\\\\‘f\\\\x10-9
m. (GeV o 1 2 3 4 5 6 7 8 9 10
e (GeV) BF(B,—~w'w)
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CMS + LHCb combination of B; y — pu

CMS-PAS-BPH-13-007
LHCb-CONF-2013-012

B(B) = u*y)
BB —»pu'u’)

Common systematics:
f/f,=0.256 £ 0.020 (LHCb)

BR UL(95% CL) or measurement

—

— — — — — —
© © 9 9o o Q9
[(e] o] ~ (¢} ()} S

Q
o

Year

o LHCb 3fb™ -
(29+07)x10°°%, |>30
| sM
+1.6 10
3.6 ) x 10 <30
( 14 ! CMs 25 [ —y
CMS+LHChb
preliminary [ —
g g o1 . . . o] . . . | B VI S BTN SRR Y
0 1 2 3 4 5 6 7
B(BY— pw'u) [107])

RN . T T T T TS
— * [ EPS -1
SR A . 2013 { |
§ A * v 10® L] - .. Y - E
B v L.-. +_”_‘ 7
= 10% o a 2 43
B <% n 2(;11 2012 20.13 20‘14 7
- N 3
= 0O % o ™ =
—| Ao ARGUS O BABAR ¢ Won -
|« cLEO ooo | ¥ omEde ]
E & —=
El v ual m LHCb ‘#ﬁ E
| % CDF e CMS .Y + - ° .
—| A Belle =
B SM: B° — u*uw ]
E‘—Iv “I“ I ”I‘ I“ ”l“ ll ' MI“ l ”I“ ‘l. I l “I” I ”I ] 1 | 1 | I | ] | Il ] 1 1 1 1 ﬁ

1985 1990 1995 2000 2005 2010 2015
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CMS: PLB 727 (2013) 77-100

BO S K*Hp : ATLAS and CMS ATLAS-CONF-2013-038

Another example of a decay sensitive to NP.
The forward-backward asymmetry of the muons (A-p)
and the fraction of longitudinally polarized K* (F,) can
be calculated with high precision in the SM.

of decay determined by three angles
(®, B, 6«) and g2 = m(uy). [® integrated in these analyses]

B/B from K sign

Background:
» peaking background from B° — K*0 J/ip and B® — K*0 ¢
» combinatorial background

ATLAS CMS

Sequential fit to partial decay rates: Simultaneous fit (including S wave) to three
Fit m(Kntpp) to determine shape and yields | variables in bins of g2

3D fitto 6, 6, mto measure F, Ay m(Krtpy) 6, 6,

simultaneous extraction of Ag, F| A, Fs
Obtain differential BRs



B, — K'up

Events / 40 MeV

Events /( 0.028 GeV )

Systematics:
» Fit strategy
» Efficiencies Datasets: 2011 data, ~ 5 fb™"
» Effect of Kim S-wave contribution
» Background shapes
» Normalization to B —=K*0J/y

MM SR

YT YT T T T T TR YTy | BABLLELES LA AL L A

| B SRR AN UL AN BLAL AL A SLALELEY B A

T T ) oy T T ——— A e S
35: ATLAS PI:O“minafy & =7 Te : j E GOE ATLAS Pte“mlnary 'g =7Te ‘ E g 45 A‘;’LAslpre“;ninar;l ! ! ! ’E ; 7 Tel -E'
E| 1.00 GeV’ < ¢ <6.00 GeV* det =49’ ] 2, F 100GeV’<q <6.00GeV’ det =491 § 2 40F 1.00GeV' < <6.00GeV’ [Ldt=49m"|3
30 E 2 p —*Dam : § —— Data 3
- —— Data E O : Signal fit 1 a 35 Signal fit e
25 Signal fit _: 40F -~ Background fit 30F - Background fit
S ---- Background fit 3 L | — Total fit — Total fit
= — Total it 3 :
20E i 5 30: = 25
15 - , : D T = i
: =t E 20F 3 15 L
10 ‘te.. - = ) N s G R
3 Forn, : SRR R S -+— : 10F°
S (A NN 3 10:— —: E
T PN P PP T v SeT R TR A C G-...I...I...I...I...I...l...l...l...l...: 3
4500 5000 5100 5200 5300 5400 5500 5600 5700 1 -08 06 04 02 0 02 04 06 08 1 i -08 06 04 -02 0 02 04 06 08 1
m(Kzuu) MeV) cosfl, costy
cMS L=52fb" V§=7TeV cMs L=52fb" Vs=7TeV CMS L=521b" Vs=7TeV
50 “+ Data ~ 2 o0 2 ~ Data ~ 6oF g% 1.00 - 6.00 GeV? ~-Data
- — Total fit 3 30:_ q’:1.00 - 6.00 Gev — Total fit S 8o — Total fit
2 --.Signal < _F ---Signal < LB --- Signal
40: -~ Comb. bkg | £ 50:— + .. Comb. bkg | £ SO --- Comb. bkg
N 2 2 (7] o o C
N q :1.00 - 6.00 GeV > 40-_ > 40
30 Signal yield: 107 + 14| “ "F Wk
o 30F 30F-, —t— ™
20 s oo, o o~ | — 1t | ..
. 20 B SNUPEER 20F S + ................
bt S QAR i NI 10 e 10F el e .
c:LJJLL.—--‘.’:l....l-.I‘r-L--.AALL-J c--.-.‘1—...|...|...|...1...|...|...|..fT~.~.. c:...l...l...I.A.l..-.-l-::-.-l...I...l...l;.;
5 5.1 5.2 5.3 54 . 5.5 -1 08 -06 -04 02 0 02 04 06 038 1 -1 08 -06 -04 -02 0 02 04 06 038 1
M(K'nu'y) (GeV) cos(0)) cos(6x)
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B, — K'up

~1

2

o - [ISM
e -« CMS
© 11— =LHCb
, , % ~ -~ BaBar
The Branching fraction measurement& - - Belle !
relies on the normalization channel % [ ~ °PF
BO—J/p K*O . © 0.6/
Results are consistent with SM ~ + ; ++
predictions §°-4_— * + A l
m [ ’
T0.21-
0_ l 1 l 1 L l 1 i 1 L | 1 I 1 i { 1 1 | l 1 | L I 1
2 4 8 10 12 14 16 18
Y- 1: q (GeV/c )
0.8 } {»
0.6/
- [ 4'] H’f + " The 3 LHC results are more
04t Y P A H-' 2 precise than the B-factory
0.21— T results.
)| R, NN O U—— No striking evidence of
- [CIsSMm . . .
_0.oF *CMs tensions with SM. Theoretical
v and experimental uncertainties
-0.4| + BaB
C . Belle are comparable.
061 ICDF | | | 1 - | |
2 4 6 8 10 12 14 16 18 14

a’(GeV/c’ )



N
< 08
0.6 )
04l | B
o2 1 g d * [ ]
o_._l{.} ............. %JT
- . -
0.2 CIsMm
— -o- CMS
-0.4:— = LHCb
— -+ Atlas
.0'6:_ ¥ Ba;ar
[~ Bell
0.8 - COF
_1_1 | TR A TR SRR NSRRI B e o S T T BT | AT T R T R N
2 4 6 8 10 12 14 216 182 ,
q (GeV/c )

LHCb measures the location of the zero-crossing point at
4.9+0.9 GeV4, consistent with SM.

Experiments are now looking at form-factor independent
observables

1CDF

+Belle

oy }gaBaBar

——  1LHCb
———— 4CMS

. u 1ATLAS

— Jjour average

-08 -06 -04 -02 00 02

(AEB)[1.6]
—=—— CDF
——— 1Belle
— .. fggBaBar
—— 1LHCb
— 1CMS
— 4ATLAS
—_— our average
204 02 00 02 04 06 08
(FLe) EPJ C73 (2013) 2646
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CP violation in B, mixing as a probe for NP

NP beyond the SM may affect the CP violating phase ®gin Bg— J/b ¢ .
@, is defined as the weak phase difference between the B,-B, mixing and the
b— ¢ ¢ s decay amplitude.

PRL 97 (2006) 151803

Vie Vi many NP models predict a large
03" ~ —2arg {2 = —0.03680.0018 Ve of & 9

The difference between the widths of the two mass eigenstates (B, ,By), Al
is not expected to be affected in a striking way, but allows to test theoretical
predic’[ions _ arXiv:1102.4274 [hep-ph]

A challenging analysis, requires:

» Flavor tagging for Bg-Bg separation (missing in the less precise previous result)
» Accounting for CP=+1/CP=-1 final states
Final states are CP-even or odd depending on the value of the orbital
angular momentum L, that can be inferred by time-dependent angular
analysis

Moriond EW 2013 “EW Heavy Flavor with ATLAS and CMS” Stefano Argiro 16



n=

o, from B, — J/P ¢ : method
n J/V rest frame y

¢ rest frame

o \

O® (£)g® (6r,¥r, or)

K+
) Yr

dt dS2 —

Time-dependent amplitudes )
Angular distributions

The ten time-dependent amplitudes are expressed in terms of
» Ay(0) , &, (latter can be chosen =0)
> A(0), 9
» A, (0), 6, (CP-odd)

time dependence expressed in terms of ', Al', @, Amg(measured elsewhere)

example: OW=  3[Ao(0)? [(1+cos¢,) e TUt 4 (1 —cos ¢y) e TH" £ 26T sin(Amyt) sin ]
B.or By
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¢sfrom B, — J/P ¢, ATLAS ATLAS-CONF-2013-039

Dataset: ATLAS 2011 data, 4.9 fb', 131k B, candidates Selection:

Trigger: 1u, 2u

increases sensitivity on @, as additional
J/ll) p*>4.0 GeV, n dependent m#cut

terms appear in the decay amplitude. _

strategy  b-b pair correlations q)Z opposite charge tracks p;>1 GeV, m*€ cut
used to infer signal flavor from the opposite B meson By MUKK fit, m(J/pKK) cut
J/y ;
¢ exploits b—->u transitions. Clean, but
diluted by b>c—>u and oscillations
B, o 512008 fchage et T
when the opposite-side muon s | e
H . — 1000 —
is not found, use b-tagged jet. Jet-charge g | ]
is the momentum-weighted charge of & 800F ]
jet tracks 600 AT
B d i ATLAS Preliminary ]
u,d,s 400__ ILﬁzzgcf:)/' “
Both methods can be controlled using s00k
B* — J/P K* 7
Tagging power: 0 =04 "045 05 056 06
f 0.15 — 0.86 % (mu), 0.45% (jet), 1.45% (combined) kil e
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¢ : Parameter extraction

Multi-dimensional likelihood including

, background due to B® = J/{ K*9 and

BY = J/\ K, combinatorial background, run dependent trigger efficiencies .

25 free parameters.

In £ = Z{w, In( f

i=1

fs(m,’,t;,ﬂi,P(lﬂQ)) = Ps(mi|o.mi) '

Per event errors

(mn li,

PS(GMi) 'PS(Qi:tiaP(B|Q)|Gt:) |

Invariant mass PDF Acceptance Flavor Tagglng
%2000f\u‘uu‘uu‘uu‘ \\\\\\\\ REEER AN R B g O T H‘_Data“‘ ‘ ‘ S
= F  ATLAS Preli —— Data B = 10*E —— Total Fit -
R T A T E RN R S T R :
N 1600~ _[ Ldt=491b" - - - Signal | ~ [ I N BH Signal ]
@ E -+- B—J/yK® Background ] % L o Total Background 7
g 1400 3 g 100 i\ Prompt J/y Background -
] 1200; é w g ATLAS Preliminary %
1000 i r i
s 3 102 3
800— — F 3
6001 4 B ]
400~ “ 10 E
E \ B g 3
200 \ 3 - 3
T o T g 2
0 ® 0
S g JE
SE JE
3E - 3E E
515 52 525 53 535 54 545 55 555 56 565 2 0 2 4 3 8 0 12

B Mass [GeV]

B, Proper Decay Time [ps]

Events / (n/10 rad)

4000

3500
3000
2500
2000
1500
1000

500

Qi) + fs - fpo - Fgo(mi,1;,€2)
+(1— fs- (1 + fpo)) Foke (mi, 1i, i) }

Py(oy,) Ps(P(B|Q)) -A(L4,p1i)  Ps(pri)

Time-dependent angular distribution

‘\\‘\‘\‘\\\\+‘\\\\‘\\\\‘\\\\‘
s,
e

L ‘ L ‘ LI
—— ATLAS Data
- Fitted Signal Vs

Fitted Background

—— Total Fit

ATLAS Preliminary
=7TeV,
Ldt=49fb

‘\\;\'\‘\\\*‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\1

s 5.317 GeV < M(B,) <5.417 GeV ]
I | | I B | | .
-3 2 1 0 1 2 3

6, [rad]



¢, :results

‘;' AL L L S I Y Parameter | Value | Statistical | Systematic
0.14+ AT, constrained to > 0 —68% C.L. - . o
& i --'90% C.L. i uncertainty | uncertainty
@ - ATLAS Prelimi ~++95% C.L. i
[Z 0.12F @=7;:\|/mmary = Standard Model ] (lls(rad_)1 0.12 0.25 0.11
[ =T e, AT, = 2Ilcos(9,) AT(ps~!) | 0.053 |  0.021 0.009
0.1+ - Ly(ps~!) | 0.677 | 0.007 0.003
r i A/(0)]2 | 0220 | 0.008 0.009
0.08- . lA0(0)|> | 0.529 |  0.006 0.011
s \ B As> | 0024 | 0.014 0.028
0.06f : ': : 5 | 38 | 046 0.13
0.04F H E 8 [3.04-3.23] 0.09
- i : 8, — [3.02-3.25] 0.04
0.02- | :
0— 1 11 l 111 1 l l":"f’:-[:-";"l‘:.l L1 11 [ ) I T \ Dominant systematics from
-15 -1 05 0 05 1 1.5 - - -
o (stat in the calibration channel)
¢, rad] and ,

) Stat Sys Als Stat Sys estimated with pseudo-experiments.
S

ATL 012 02> OAL AT 0053 0021 0009 & s ATLAS untagged result :

LHCB  0.07 0.09 001 LHCB 0.100 0.016 0.003 '
®,=0.21 + 0.41 (stat.) + 0.10 (syst.) rad

cMs CMS  0.048 0.024 0.003

CDF -0.60 —0.12 COF  0.068 0.026 0.009

DO 0.56 +.36/-.32 DO 0179 +-0.060 Still some way to match theory

uncertainty.
TH.  -0.0368 0.0018 TH. 0.087 +-0.021 y 20




Summary and outlook

» Search for New Phenomena in the loops in HF decays is complementary to
direct searches, and an option that cannot be overlooked.

NP is playing the Godot everyone is waiting for. No show so far.

B — pip- compatible with SM predictions
Arg and F_ in B, — K*pp : compatible with SM predictions, but ...
¢.from B,— J/P ¢ : compatible with SM predictions
CMS Simulation - Scaled to L = 300 fb™"
» LHC in Run | has been a success in covering 120}~ o
region of NP parameters inaccessible to B ok T

...... combinatorial bkg
------ semileptonic bkg
-.--=- peaking bkg

factories. Improved results expected from the
analysis of 2012 data.

80

CMS-PAS-FTR-13-022

60L-
» With 300 fb-1foreseen in Run Il the precision of
the measurement will allow to set set serious
constraints on NP models.

6B/BB" = utu=) ~10% .
49 5 51 52 53 54 5 56 57 58 59
§B/BBY — utu~) ~ 50% (30) m,, (GeV)

40

N,
v,

S/(S+B) weighted events / ( 0.02 GeV)

20

........................
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Extras



“CMS-Experiment at .the LHC, CERN

Data recorded: 2012-Nov-30 07:19:44.547430 GMT (08:19:44 CEST)
Run/ Event: 208307 /997510994

Bs,d — HU




B mumu 1D BDT

2011 barrel 2012 barrel
B 5 p*u” | Beop'p~ | B putp” | By —ptu”
Etot[ %] 0.33 +0.03 0.30 &+ 0.04 0.24 + 0.02 0.23 + 0.03
:i’;fml 0.27 £+ 0.03 2.97 + 0.44 1.00 = 0.10 11.46 +1.72
NZP 1.3+ 0.8 3.6 + 0.6 7.9 + 3.0 17.9 + 2.8
Nobs 3 4 11 16
2011 endcap 2012 endcap
B 5 p'p” | Biop'p” | B p'p” | By 5 ptp”
Etot[%)] 0.20 + 0.02 0.20 &+ 0.02 0.10 = 0.01 0.09 + 0.01
N:i’;fml 0.11 &+ 0.01 1.28 +0.19 0.30 + 0.03 3.56 4+ 0.53
Nfggﬂ 1.5+ 0.6 2.6+ 0.5 2.2+ 0.8 5.1+0.7
Nobs 1 4 3 4
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FCNCs set constraints
on NP

le-9
6.4
5.6
{4.8
4.0
{3.2
2.4
1.6
0.8

1000 2000 3000 400 0.0
1‘14[0("/] ’

CMSSM
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Candidates/0.025 GeV
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(a) tree (b) penguin

Figure 2: Feynman diagrams contributing to the decay BY — J/¥h*h~ within the SM, where
h=m K.

~ sin(@s) - sin(Amst).
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¢, :results
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Still far from the theoretical error on ¢4 (although latest LHCb result not in this plot)
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