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Disclaimer

e Particularly dense sessions: 28 contributions!!!!

* Impossible to be exhaustive in 30 min... this talk in an advertisement for
the parallel talks ©
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Phenomenology of b - s€8

b - s€8 decays can theoretically be described by effective hamiltonian
i=1,2 Tree

AG HJ Z C.O; + (\n’of) i=3-6,8 gluon penguin
\ﬁ 7« l\ i=7 photon penguin

i=9,10 electroweak penguin

Het = —

left-handed part  right-handed part
suppressed in SM i=S,P Scalar, Pseudo scalar penguin

= QOperators O, depends on hadronic form factors, which usually dominate
theoretical uncertainties

=  Wilson coefficient C, describe short distance effects, they are sensitive to NP
{
J/(18)

T CSI)C((;,) ((/) - C(/) u B % 'B'el . Clo CS CP
e i e RS = B>X7:C,

above open charm
threshold

Global fits favoured C4NP ~ -1

4 [m(p))?




B(s) 2 ML

I'J"J'_| DB I T T 1 I T T 1 | I T 1 | T 1T 17T 17 17 17T 1T 7T T 1T T1
o - \ATLAS -
T 08 {s=7TeV,4.9fb" ]
3. - -
: - ) \s=8TeV,20fb" T
3. - n
1 o4 7 -
Q i
o _
0.2 —

Contours for -2 Aln(L) = 2.3,
6.2, 11.8 from maximum of L

ewey 01BN ‘OOHVS eYIqUPE|IN ‘UBASg UBLIPY

1 1 | | 1 T\I 1 | | 1 1 | hl | 1 1 —
0 1 2 3 4 5 5 7
B(BY — u* u)[1079]

ATLAS has entered the game! 6



dB(B’—ouu)ldg? [103GeV2c4]

dB/dg? [108 x c*/GeV?]

b - suu branching ratios

Measured BR are consistently lower than predicted in SM
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B® > K*O%uu angular observables
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Observables (Agg, F and S;) are function of the Wilson coefficients.

A cleaner set of observables, where hadronic form factor uncertainties
cancels at the leading order, can be defined S
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BO > K*Oupu results

* LHCb: Full angular analysis (8,, 64, @) of Runl data (3fb™)
— accessto Ag, F, S, P/

* CMS: analysis uses the angles (6,, 8;) and the 8TeV data (20.5 fb!)
— measure Ag, F,

L L ,CMS 2051 (8 TeV)
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Babar: uses the angles (8,, 8,) = measure A, F, B+ modes have been
added.

* F_ smaller than SM in bin 1<q?<6 GeV?
* P, also measured and found 2 sigma bellow SM in bin 2<q?<4.3 GeV?
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* Belle: Uses the three angles (8,, 6, ¢) with folding techniaue.
— accessto Ag, F , S, P’;, and also Qi observables  (Q;) = (P') — (P?)

Combining electron and muons:

31YaM UowIs

Separating electrons and muons:
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BO > K*Oupu results

* Also measure the variables Qi which test lepton flavor universality

{G:'> = ‘{P.:u} _ {P::S>
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Some more results

Differential BR measurement of B—>K*(892)uu removing S-wave
contribution

B—> Kr pp BR and angular analysis in the K, ,*(1430) region
Differential BR of B* — =" uu : first observation of b - d transition

19|04 02S3Juel

Angular analysis of B. > ¢ pprand A, - A pp
Angular analysis of BY > K*ee

A, = prpp : First observation (5.5s) of a baryonic b - d transition
Evaluation of charm contributions in B* - K uu
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SUSY decay channel

n

ewey 0ane|A

B search region

IS
[

Candidates / (34 MeV/c?)
I
|

S}
|

pt
.= T
~ T
P -
L

Set 95% CL upper limits with phase space model:
BF(BY » utp~utu~) < 2.5 x107° Improved by a factor 6.4 (BY) and 9.5 (B°)
BF(BO N ‘u+‘u—‘u+‘u—) < 6.9 x 10710 compared to previous limits

I
I

| | bas B smicy ,
4500 5000 5500 6000

m(utp~pt ) [MeVic?]

Set 95% CL upper limits for MSSM model with mp 5y = 214.3 MeV (2.5 GeV) *):
BF(BY —» SP - 4u) < 2.2x 107°
BF(B® - SP - 4p) < 6.0 x 10710

(*) compared to phase space model: tiny change of reconstruction efficiency due to different p distribution of muons
14
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3 Pr ——— Peaking background ]
« BR~107in SM ::—J-' 2005 Comb. background -
« Use leptonic tau decays 1505 3
«  Apply cut on NN output to remove 1005 m’:ﬁ =
background from B - D((>K €-v)é*v sof- : E
%4 020 02 04 06 | o3 1":-'1}2' EYRRY,
ML?:UI MLP output
ete” ;ﬁp‘ e [
Expected bkg ==p Nékg 49.442.442.9 45.842.4 £3.2 59.2+2.8 £3.5
E;ig(X10_5) 1.1 £0.2+0.1 1.3£0.2£0.1 2.140.2+0.2
Observed events = N’ 45 39 92
Significance (o) -0.6 -0.9 3.7

Dl BB - KT = (131550 <107
(B* - K*1°77) < 2.25x107°(90% CL UL) 15
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SM prediction:
B(B; — t1) = (7.73%0.49) 1077
B(B® - tt) = (2.2240.19) 108

Signal/control regions defined from
the Dalitz tau decay plane :

s 13 == [LHCb Simulation
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B(Bs; - t7) < 2.4(3.0) 107° at 90 (95)% CL  First experimental limit!
B(B® - 77) < 1.0(1.3) 107°at 90 (95)% CL  |mprove Babar result by factor~4




b = (s,d)vv
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New Belle limits using semileptonic tags, fitting extra energy in the calorimeter

i rars I continuum I E*-tackground

B background =i SM prediction < 4

entdes per 0.1 GaV

¢ BaBar hadronic

®  BaBar semilepto

reliminar
A  Belle hadronic result mem  SM prediction P y
V  this work expected A this work observed
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Kaon modes about ~4 times 10°° ' '

larger than theory predictions.

1 : 1 : 1 : 1 : 1 :
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B =2 X(s+d)y

|
» Measured photon energy

spectrum can be used to
constrain HQE parameter e.g. mp

3

* Full inclusive method with lepton
tagging

* Detector resolution effects
unfolded

» HQE parameter fit result

> mp = 4.626 £ 0.028 GeV /c?
> p2 =0.301 +0.063 GeV /c?
» correlation p = —0.701

Events [ 0.1 Ge

Subtracting b - dy using |Vy/ Vrs|2 ~ 4%

?(1 Pa T T T

1.8F
1.6
1.4F

-k
na
TTTT

Belle preliminary Results

B(B— X,¥); .56 =(3.12£0.10

stat +£0.19 +0.08 nmdcl)x 10_4

syst —
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Candidates / (25 MeV/c?)

B, =2 ¢y

First measurement of photon polarization in radiative B, decays
Untagged measurement of the time dependent decay rate of B, ->¢y

[(Bs+ Bs)(t) cce™' < [cosh (Azrs t) — A%T sinh ( >
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Consistent with SM within 2c: AA — (.98 +046+0.23

—0.52 —0.20

AART(SM) = 0.047f%‘_%%g Muheim et al. [PLB664(08)174]
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Lepton Universality in B=>K|* I

--LHCb -m-BaBar —a—Belle

qﬁ’“dF(B—>X,u+/[) ) ¥ 20 M B
L a: LHCb

R — qrznin
X qr2r1ax + A
J- dI'(B — Xe'e")

2
) dg? a9 X: I |

Om

n . 1 © SM
+ SM prediction R, = 1.0 =~0.01 o5k ‘ ]

e LHCb measurement at 2.60 -
O....I....I....I...

* More precise evaluation of QED 0 . 10 15 20,
g% [GeV~/c?]

correction (see V. Bordone’s talk) = R, =1.0+0.01, PHOTOS looks correct

Ratio Value Range  Publication Exp
R, 0.6473,+0.06 1.0-6.0 To be submitted BaBar
R. 1.03+0.19+0.06 1.0-6.0 PRL103,171801(2009) Belle
R 0.83+0.17+0.08 1.0-6.0 PRL 103,171801(2009) Belle
R, 074%%9+006  01-81 PRD86,032012(2012) BaBar

Py

0.745°0%%9 +0.036 1.0-6.0 PRL 113,151601(2014) LHCb

K+

New Babar analysis (same data) on the g2 range [1,6]GeV?

auopJog elziep ‘UOS|IA Sn8Ja4 ‘B||91de) zaleA|y e|ned

Naive average Babar-LHCb : 0.739 #0094 o,
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B-meson LFV and LNV Summary

Dec. 2016
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Rare charm decays



Rare D decay experiments

Lo b bl

pleabioalaaaly

BES-I *hwiciioyioe
D+ _)Doe+ve prellmmarAy i l
BRgy = 2.78 x10°13 T S e
New preliminary from BES-111, this conference: s R
« Search using double-tag technique, 2.92 fb~! at y(3770) 22
* Reconstruct 3 signal channels: Kz, Kzz®, Krrx of
No signal found: BR < 8.7 x 1075 90%CL of

peseld luisemeAypuip

D* — h*etet
BRg,, ~ 1078-107° (SD part)

D* — h*e*et: BES-1II preliminary

BES-111 preliminary results

inside

Ninside Noutsice B[x107°]

« Search using single-tag technique, 2.92 fb~! at w(3770) D" »K'e'e™ 5 69 <12
- Improvements for D* — h*e*e™ and D* — h*e*e™ i ...
Dt s> rntete” 3 65 <0.3
DO R j’y DY 9 x ete’ 5 68 <12
BRgy, ~ 3 x 10711 (SD part) BR(D® — v7)
Strongly suppressed by GIM mechanism BES-111 2015 3.8 x107¢
BR could be ~ 106 in MSSM Double tag method
DO _, e Belle 2016 8.5 x1077
H D™ — D%(— yy)z*

LHCb: B(D°->ep) < 1.3 x 108 at 90%CL



DO — invisible

D® — wv helicity suppressed, predicted BR = 1.1 x 10730 N4 Xigg = W
NP model h BR to ~10-15 Xirag o avore
models may enhance 0 : hadrons
et e”
New result from Belle: First ever limit on / \
BR(DO —> inViSible) (*) .
o (l))tag - Dsig <
024 fh1 (D0, D+, P Aty 50/ \ﬂ ) 5
. sig N
Charm tag for D° selection o, Es
M(D ) Mmiss(Dtag, Xfrag, 7[S) g
5180% . D.ata % :;I?;tfesult %
E 160; ;:itg::u" g E‘D) 2007 #E:Pg:;kground ’} ++ H ReCOnStrUCt Xfl’ag _—
L | s D® background i non-D° background E
5140* non-D° background % rww ReCOHStruct D(*)tag 8
‘5:2:: 924fb! " T T + 4types of Dyyin &
1}

22.1
—10.2+221

0 [ "

!
PTTTIIT L

S “,
W “t1gy
oy

ST T T T T T s T Y Y
1.84 1.845 1.85 1.855 1.86 1.865 1.87 1.875

M, [GeV/c?]

100

0

pan an 2
sok ’“f“iu
i T T S S S A A A A
0 020406 08 1 1214 16 18 2
E.._[GeV]

23 modes
* D*tag in 5 modes
2D fit: M(D°), Egc
for signal extraction

No signal found: BR(D® — invisible) < 8.8 x 10-5 @ 90%C.L. 29



Rare strange decays



K, — mlvv v-C.Tung  MORe#

KOTO principle: X Current status from Run 62 (2015):
SES =5.9 x 107° (90%CL)
* Grossman-Nir limit can be reached with
2015-2016 data (10x Run 62)

Collimator & Magnet

/y| K

Proton 30 GeV

Veto any eXtra photons Hermetic Detector M -

— 4
- - @] C
Reconstruct z by imposing M., = m S | fObserved L
Yy 0 ® 450:E ted —35
. . S rCXpECLEe
Previous result (100 hrs in 2013) = E p137~o' 0 0o | P
BR < 5.1 x 1078 (90%CL) e ' '
L = - 0.03£0.02 (0.01£0.00Q225
s 500—Observeat' ! —0.8 O - J'-;'r
% aso Fxpected 1 arXiv: 1609 03637 ] —2
< 4 AP N LI P ? 0.03£0.03 o 2002‘ T 1.0 —15
T w0 e Neutron | |* 10 S 0.05+0.0%2 |
3 C L] | - . "
% 300 o 06011 100 i
250 Y X S —o4 soF- 1.0 0.0 05
200;— L4 :”. & — 0’03i0'03 —0.3 gI Ll I Ll Ll I L1 I Ll IO II3I§ #IOII'Qﬁ L 9 IOIIOII-LI-Q IIOI
150; L o .#- e Y a1 1%00 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 0
100; ) ! B Rec. n thx( )
= L 7.2440.5 0.01+0.01| —o1 ..
Ve 10§+ozs‘ — 1T’ 11 T Continuing upgrades to reduce background
1?)00 1500 2000 2500 3000 3500 4000 4500 RES(?O?'EO ;500[[“3300_0 ° NeW barrel VEtO
« \Various improvements to reduce » Both-end readout for Csl crystals

background before 2015-2016 run Reach standard model sensitivity by 2021



K+
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NAG2 principles:

SAC
o ~ imi ot CHOD
100 pS_tImIng for K z Target CHANTI HH HH H‘ HHI H\ |Hi H
association | KA cepan ~ | J/%’JIH"H"“I
« EM calorimeters to veto ys 7 ﬂ_“l"ll )
« Hadron calorimeters to veto / GTK ATl gyl J ”
Beam Pipe RICH LKr MUV
IuS Straw Tracker IRC
 Very light, high-rate trackers _2/0m
to reconstruct K* and =* am?' ” >
« Full particle identification s E 1012 K+ cqllected O
1-track selection with K* beam ID - |n 2016 @
1000
"’;‘ I~ + +artan” - O
< T K f)f[_f_:f NA62 Preliminary 10° 800l -
3 [ . : )
% 01— 201 5 Data 500: Q.
'L 0
0.05‘_ = 102 2003 SIS U SRS S | |
: K+—)Tt 7l:() E ZQI’EJJ I l19/i05 161‘06 14/07 I l‘11108l I E)B/OQI l l()G/iﬂ)I I l03511l l 61/12
I e Date [Day/Month]
iy o N « 1083 K*will be collected before LS2
B 9+ ~100 SM K+ — mt+vv
~0.05  Several triggers collected simultaneously to
_ _ | address a broad physics portfolio
_0 _I I‘i’f:]4l | I]I 11 I| [ l‘ll I-I [I-I.I ll.ll}ll | L1l I|II Il’l L1 b NA62 Ians to eX Iore the dark Sector after
b 10 20 30 40 50 60 70 80 90 100
P [GeV/c] LS2

NAG2 {,




Candidates / ( 5 MeV/c? )

Events /{ 1.3 MeV )

22 PHUM

(e

-
o
L L

0
l‘ll

LHCb
Preliminary

« Data
— Full model

1o 3t o put u~ 4.00 evidence with full selection

—-Z=puw” {e¢  Noenhancementatm(u™u~) = 214.3 MeV

«++ Background

i

l * No significant signal in TIS sample:

BF(Z* - putu™) <63x1078 @95%CL

10

ewey 0a1e|A

No signal found, upper limit:

1 BF(K? - u*p™) < 5.8(6.9) x 10™° @ 90(95)% CL

| ~ 2 timesimprovement compared to previous limit
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Summary of the summary

* Rich variety of results on b—>s£f decays:

— Tensions persist in angular observables : LHCb still see a deviation in
P’. with full Runl dataset, new analyses of Belle and Babar go in the
‘right’ direction. First Q, measurement by Belle.

— First results with t in the final state are appearing. Still far from SM
values but interesting to test LFU!

— Plenty of other intersting results : of B* - "y, B, > ¢ ppt ,Ap > A
uy, B® > K*ee, A, = pmup, B* >Kruy,...

* New result for BR(B - X.y) and first measurement of the photon
polarization in B, - ¢y

* New results on charm and kaons decays from BES-III, Belle and LHCb
* Limits improved in several very rare decay :
— By PHUUM, b = (s, d)vv , Ks2uy, ...
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More to come

New LHC Run 2 data still to be analyzed = CKM18

NAG62 is fully operational = CKM18

200 ST P ————
KOTO has more data on tape = CKM18 ; 5 | sremmensm |
mf—
Belle 2 is expected to start in 2018, o D_E;T_g)
prospects for rare decays (50 ab-1): o a
— b=2>sy: CP violating measurement less ‘3-'3;
than 1% precision n5:1l‘
— S(K.mt%) uncertainty ~ 0.03 Py \
* 0, -1 []@ @ N EE:I - S
— BR(B->K*vv) at 15% L

20 -15 -10 -05 00 05 10 15

see more in talk of Saurabh SANDILYA chP
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* Future LHCb upgrades under study

2015 2016 2017 2018 2019 2020 2021
a1]az2|a3[a4]a1|a2]|a3]a4]a1]az|a3|a4]a1|0z]|a3 |a4]a1|az]|a3|as|a1 |az]|a3]|a4]a1 [@2]23] e
icor- IR LHCD Run 2.
- LHCb Run 2 LS 2 r
N LHC PHASE |
. 20_22 2023 2024 2025 2026 2027 _ _ 2028
a1|a2]a3|a4|a1]|az]|a3|as]|a1]|az|a3|as]|a1|az|a3z|as4|a1|az]a3]a4]a1 [c0 |02 @4]a1]az]a3]as
LHC
Injectors LHCb Upgrade I(a) LHCDb Upgrade I(b) =
¢ > o= | HC PHASE Il -LHC) =
2030 2031 2032 2033 2034 2035
a1]az[a3]a4]a1]az]a3]as|a1]az]a3[as|a1]azTe3]24]a1]az]a3]a4
e LHCb Upgrade II
Injectors

40MHz readout,

software trigger only,
acquire 5fb-1 per year

New detector to benefit from
HL-LHC and record >50 fb-1

sayded suUyY)

Improve detector (add
tracking station, improve
ECAL,...

) ?
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e Several pu LFV experiments will start in 2017-
2019 :

— MEGII (PSI): improve resolution by a factor
2, engineering run foreseen in 2017

— COMET (J-PARK): p-e conversion in atoms,
target ~10 -/

— Mu2e (FNAL): p-e conversion in atoms,
target ~10 -/

— Mu3e (PSI): previous result from 1988 at 10
12 goal is to reach 10 in a first phase, then
10-16

2013

2014

MEG I

MEG,

COMET
MuZe

Mu3e

g-2@ FNAL
g-2@)-PARC

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025
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Observation of BY — J/WwD®™K®™) decays

Dataset: Run 1 (3 fb?)

D° > K nt (D° - K mnn); K*° > K*n~ * First evidence of
First observation of — B > /YD K™
— B} = J/YD°K™ (6.3 0) (4.0 g, partial reconstruction)

— + + 170
— Bf - J/YD*K™* (10.3 g, partial reconstruction) BS = J/YyDTK™ (4.4 0)

ewey 0aNe|A

Most precise B} mass measurement made using B} — J/YD°K*

CDF B{—=Jyn"

M(B}) = 6274.28 + 1.40 + 0.32 MeV/c?

LHCb B{—=T/yn™

LHCb B, —J/yD’ ——
LHCb B, —>Thyppr* ——
New LHCb average: w
+ 5 LHCb B{—J/yDK" ———i
M(BC ) = 6274'6 i 1'0 MeV/C =P LHCb average: 6274.0£1.0 H—e—

6268 6270 6272 6274 6276 6278 6280
B mass [MeV/c?]
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do(pp —B"X)/dp. [ub/GeV]

Ratios to FOMLL

-t
]

=
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—
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B* production cross-section from CMS

CMs 494 pb'1 (13 TeV)
E | L L B L L e
— —f3— Data (13 TaV, ly®l<1.45) 3
. —#— Data {12 TeV, lyfl<2.1) @ .
L = FOMLL {13 Te\) _
= %E PYTHIA {13 TeV) =
C St —s— Data (7 ToV. scaled to ly“l<1.45)
i == —4— Data (7 TeV, zoaled to h2.1) 7
= - S FONLL (7 TeV) =
= I Semes  =mm= PYTHIA (T TaV) =
- = -
c s -
C } ]
E =
= '—*—' 3
] | | | ]
b b
0 D0 40 80 80 100
P2 [GeV]

do(pp — B"X)/dy [ub]

Ratios to FOMLL

10p

107! -

1.5

0.5

arXiV: 1609.00873

CMS 49.4 pb " (13 TeV)
1 T T | NS AL IR
C (b)
- 1+—+—+—+— ]
Lkt
— —— Data {12 TaV. p=10 GaV) A —
= —EB—qumTav,pf}weaw —+— -
C FOMLL (13 TeV) Z
= PYTHIA (13 TeV) . [ ——— -
= —4— Data {7 TeV. scaled to p_>10 GaV) L
| —q;—DmnFTBU,amladmpE‘:ﬁGa‘-'] w\\\\\\\\% 4
HEt FOMLL (7 TeV) —'%5—
===a PYTHIA (7 TaV)
___ :I::::I::::I::::I::::I::::E
5 BN s
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D°—eu

« Select D° from D™ DO n+ decays

* Fit simultaneously m(D°%) and Am = m(D")-

m(D°) in 3 bins of BDT

* Upper limit set from the CLs method using
DY = Km as normalization channel

o 10

0.7
0.6
0.5
04
0.3
0.2
1.1

Paula Alvarez Cartelle

00k
[t}

B(D°=>epu) < 1.3 x 108 at 90%CL

order of magnitude lower than previous limit

0 09p
0.8 ER

LHCb

== [Weerved CLs

aeee Expiited Cl

D Expoctid Cls
[ EgeasdcLe

£ - Median

tlg

tla

L

4

6

=10

B(D' =& p)

90% C.L

107

103

10

10

DO LFV status:

L 4
=
A ®
S Y 2 . it
o 4
T
& EV91 @ LHCb
T & CLECI o ETES T
x # Belle <] HERAB
O BESII @ CDf
] = BaBar < Argus |
B CLED § Mark3d
_G ¥ E&53 1
1 1 1 1 1 1 1 1 1 1 1
H H | H H H H H H H H
("I~ N W N M- - - - - -1
H1 v v ow w v owow ow ©ow
.'_'.I-: :_—\. | .-_'i:lh -3 1 'E’ = | E
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pn
R(DY™) status
— ﬂ,S T T T T l T T T L '|' L L] T L] I L] L] L T
- " ——— BaBar, PRL109,101802(2012) 5 N
e - ——— Belle, PRD92,072014(2015) ax"= 1.0 contours .
R~ .45 LHCb, PRL115,111803(2015) === SM Predictions —
L = RBelle, arXiv:1607.07923 R(D)=0.300(8) HPQCD (2015) i
[ — Belle, arXiv:1608.06391 R(D)=0.209(11) FNALMILC (2015) ]
0.4 — - Average RID*}=0.252(3) 5. Fajfer et al. (2012) =]
035 ]
03 =
025 .
r Summer 20186
n P - 70%
ﬂdz 1 1 1 1 I 1 1 1 1 | 1 L 1 L I L L 1 1
0.2 0.3 0.4 0.5 0.6
R(D)
— Latest HFAG average: 3.90 from SM expectation
(includes new result from Belle with 7 — 7 (7")v)

P. Alvarez Cartelle (ICL) LFU & LFV @ LHCDh
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EVALUATING CHARM CONTRIBUTIONS IN B*->K*uu

w, d

Purpose: measure the phase difference between NEW
short- (FCNC) and long-distance amplitudes b —
- Sizeble effect of the long-distance contributions far g T )b, T s
from the resonances could explain the observed
tensions oo
4

Method: analize the dimuon mass spectrum
- long-distance modeled as sum of BW

- magnitudes, phases, C,, C,, floated

- C, fixed to SM

- hadronic form factors f, constrained

- crucial control of the resolution function

—— phase = /2 1

——phase =0 ~:

——phase =n

1
10 15

q2[GeV223c4]
dU'  GRa?|VipVis|? 21200 ovi2 |, 4mi(m% —mi ) L
dq2 = 975 |k‘ﬁ §|k| B ‘010f+(q )‘ + q2 ‘CIOfO(q )‘
1 off my +m 2 .
2 2 2 b S 2 e i0; Ares
+ |k [1 — 3P } Cof+(q°) + 207mfzr(q ) } , Ct = Cy + Z [mjle™ A5 (g?)
J

dl' dg? )

dg? dmy,

Francesco Polci = CKM 2016 43

Pg(m’®) o< R(mi%%, m,.) & (e(mm




EVALUATING CHARM CONTRIBUTIONS IN B*->K*uu

» Four degenerate solutions, corresponding to the ambiguities of J/Psi and
Psi(2s) phases being negative or positive

« J/Psi phase is compatible with +/-/2 => is small away from the pole NEW
« Preferred values: |C,,|<|C;°M] and |Cy|>|Cy>M]
If C,, =C,,SM, |C |<|C SM| LHCb-PAPER-2016-045
. 1010 N9 COMING SOON
LHCb ' ! ' Resonance ,720_.,,,...]...
250 - preliminary 1. = p(770) ) LHCb
200;_ ....... ;(;tilresonant ”I _ w(780) & | preliminary
3 resonances I ] 3 Qb( 1020) Ik
150 E* interference 1 f ] J / w !
100 C — — background ’ ]’ b _ i
: ™o H il -, $(25) _
SOF o, duatt 9 J I =%l »(3770) i
i T 1‘131 ey 1(4040) :
b ] b(a160) |
- 1000 2000 3000 4000 1(4415) S
mjs [MeV/c?] 0 2 4 6

« BF compatible with previous measurement and smaller than the SM:
B(B*— K*utu™) = (4.37 £ 0.15 (stat) £ 0.23 (syst)) x 107

For the future: improved B->K form factors and more data needed.
More difficult for the K*: helicity states can have different relative phases

Francesco Polci = CKM 2016 44



BO %K*Ouu

| N_,0_15"1.0_fs..,....,....,..

Plenty of new results! =t THen
S _
* Differential BR measurement of :'_; 01 ]
B->K*(892)up removing S-wave contribution § —
0.0 D
B ++'_}_‘ ——-

e B-> Km pu BR and angular analysis in the

K,,*(1430) region o s w0 s
02" ( ) reg & [GeVZc4]

19|04 0JSaJuel
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