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W' Measurements of AAq, and Isospin asymmetry in

B—> X,y with sum-of-exclusive technique

All the analyses used a full data sample of 711fb*
containing 772x10° BB events.
89fb* off resonance data is used for the third analysis.



Wilson Coefficients in b=>sy process

ﬁr-

In effective Hamiltonian approach, b—>s

transition in the SM can be described by

real Wilson coefficients which correspond to

short distance couplings Hefr = —455"#@;51@.1 Z Ci(11)O; (1)
— bDsy:CM~-0.3 =1

at my scale
— b>sg:CM~-0.15
: e
If NP contributes, O- = Tl (5L0,ubr) "™
— Deviation from the SM values g
o = a VALY
— New coefficients appear Os = 162 (50 T0R) G

* Imaginary parts; Im(C,), Im(Cy)
¢ Chirality flipped coefficients ; C. and C,’

— dup) > ARy

0, also contributes



b—>sy

The decay

W

— Dominated by one loop penguin diagrams (FCNC) d

* Sensitive to new physics (NP) in the loop

— The photon is polarized predominantly left-handed in the SM
* If sizable right-handed photon contribution (C,’) found = clear NP signal

Inclusive BF is consistent with the SM prediction
— Strong constraint on |C,|%+|C, |2 and thus NP
Direct CP Violation in B->Xsy consistent with theory
— Constraint on combination of C, and C,,
Time dependent CP Violation in B=>K*% consistent with 0 but still
uncertainty large
— Mild constraint on Im(C,C,’e 2¢1)



T. Horiguchi, A. Ishikawa et al. PRL 119 191802 (2017)

Evidence for Isospin Violaton in B> K*y


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.191802

B—2>K*y

Cleanest exclusive b=>sy decay.
— BF~4x10°

.
-

* About 12% of inclusive B->Xsy rate d
— Prediction of branching fraction is limited by an uncertainty of tensor
form factor at q?=0; T,(0), and not so sensitive to NP
By taking a ratio of decay widths (or BF), a dominant
uncertainty due to T,(0) cancels out thus sensitive to new
physics
— Isospin Asymmetry; A,,
« Sensitive to new physics in annihilation diagrams

[(B" — K*"y) — I'(B™ — K]

LI

[(B° = K*0q) + [(B+ = K*+7)

LI

-"i'l-[]+ —
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M,. (GeVic?) M, (GeV/c?)
Mode NE NE € [%] B [1077] Acp [%]
BY - K2x% 349 + 23+ 15 1.16 £ 0.04 4.00+0.274+0.24 —
B”  Ktn~~|2295 + 56 + 27 2339+ 56 + 30 15.61 +0.49 3.95+0.07+0.14 —1.3+1.7+ 04
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BT — K9nty| 74543248 721+£32+9 501+0.14 3.69+0.12+0.12 +1.34+2.9+0.4




AO+

First evidence of isospin violation in b—>s
transition with 3.1c significance.

Ao+ = (+6.2 £ 1.5(stat.) £ 0.6(syst.) = 1.2(f+—/foo))%

Dominant uncertainties are statistical one
and due to f, /f,,.

New Belle result is consistent with Babar,
and also theoretical predictions within
the SM by , and

This result will be used to constrain new
physics

For example,
Mahmoudi, JHEP 12 (2007) 026
Descotes-Genon, Ghosh, Matias, Ramon, JHEP 06 (2011) 099
Lyon, Zwicky, PRD 88, 094004 (2013).

Belle 2004 78fb
+1.2+44+£286

Babar 2009 347fb"

+68.6+211x22

PDG 2017
+5.2+ 26

Belle 2017 711fb”
+62+15+1.3

-10 -5

Ay (B =>K"y)

5

o 10
[%]




H. Nakano, A. Ishikawa et al. PRD97,092003 (2018)

Time Dependent CP Violation in B2>Kmy


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.97.092003

Time Dependent CP Violation in B=>P°Q%

Photons in b=>sy is predominantly
polarized left-handed.
— No time dependent CPV in B> P°QY,

where P and Q are pseudo-scalar
mesons

Sep| = 20

—SiN2¢ ~2%
mb

* |f NP which has right-handed current
contributed to b—2>sy, large CPV is
possible.

 We search for the time dependent
CPV with B>Ky for the first time at
Belle
[(BY — fep; t) — T(B° — fep; t)
[(BO — fepit) + (B® — fepi t)

SM case

_ BO —’XSC I
BO <
S/OQ@ BO L AXEP’)/R

dotted : helicity flip
Small interference

red : helicity flip + NP
Large interference - CPV

= S, sin(Amgt) + Ar., cos(Amgt)

10



Result

Events/(2ps)

Raw asymmetry
T T I\l|l|l|I IIII|IIII|IIII|IIII

We obtained

S = —1.32+0.77(stat.) % 0.36(syst.).
A = —0.48 £ 0.41(stat.) & 0.07(syst.)

The central value is outside the physical

boundary S2+A%=1 but is consistent with null

asymmetry within 2c
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S. Watanuki, A. Ishikawa et al. to be submitted to PRD
BELLE-CONF-1801

New Measurements of
AAp and Isospin asymmetry in B> X y
with sum-of-exclusive technique


https:///
https:///
https:///
https:///
https:///
https:///

BF(B>Xs v)

* The BF(B—>Xs y) is very sensitive to NP
models

WA and theoretical prediction are
consistent and comparable precision ~7%

— Strong constraint on NP

* At Belle ll, the precision on the BF will be
3% level.

Need to reduce theoretical uncertainty to
search for NP!

Observables Belle 0.71 ab=!  Belle II 5 ab=—!  Belle II 50 ab~!
Br(B — Xy) P8 5.3% 3.9% 3.2%
Br(B — X,v)pad-tes 13% 7.0% 4.2%
Br(B — X,¥)sum-of-ex 10.5% 7.3% 5.7%
Ao (B — Xo7)sum-otex 2.4% 0.94% 0.69%
Aoy (B — X,y gy)hadtas 9.0% 2.6% 0.85%

B2TiP edited by E. Kou and P. Urquijo
Chapter 9 “Radiative and Electroweak Penguin B Decays” edited

.5 2

Misiak et al 2015
3.36 £ 0.23

Belle 2015 711fb
Semi-incl.
M, < 2.8 GeV

Babar 2012 429fb™
Semi-incl.
M, < 2.8 GeV

Belle 2009 605fb ™
Full-incl.
E, > 1.7 GeV

Babar 2012 347ib

Full-incl.
> 1.8 GeV

CLEO 2001 9.1fb"'

Full-incl. H =

E, >2.0GeV

Babar 2008 210fb
Full-incl. had. tag — "
E, > 1.9 GeV

PDG 2018

WA
E, > 1.6 GeV
HFLAV 2017

WA
E. > 1.6 GeV

Belle Il 2025
Full-incl.
E, > 1.8 GeV

3.75+£0.18 £0.35

,3.52 £ 0.20 £ 0.51

»

3.47£0.15+0.40

3.32+0.16 £ 0.31

3.29+£0.44 +0.29

3.90 £ 0.91+ 0.64

348 +£0.19

3.32 +0.15

3.36 £ 0.01+£ 0.11
==

|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIIIIII
25 3 35 4 45 5
x 10°

B(B — Xs Y)E7> 1.6 GeV
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by T. Feldmann, U. Haisch, A. Ishikawa and J. Yamaoka, to be published in PTEP.



Theory uncertainty on BF(B—2> Xsy)

* Theory uncertainty in total : 7%
Individual contributions to the total uncertainty are of , Os t '
nonperturbative (£5%)J higher-order (4£3%), interpolation > °
(£3%), and parametric (£2%) origin. They are combined gg )
i, d

M. Misiak et al, PRL 114, 221801 (2015)

=)

=y

A
ﬁff |
o

— Largest one is nonperturbative effects which
are dominated by resolved photon contributions
(ABSV). A hard gluon (Ogz) absorbed by a (spectator)
quark' and then a phOton emitted. S.J. Lee, M. Neubert, G. Paz, PRD 75, 114005 (2007).

* Interference between this effect and leading
hard process is proportional to quark charge

— AB,, can be related to Isospin Asymmetry (A,,)
T(BO — Xgy) — P(B+ — Xs7)

resolved photon contributions

AV M. Misiak, Acta Phys. Polon. B 40, 2987 (2009)

- [(BY — Xov) + (BT — Xv) k L Neub H 201
% . Qat QuA (1403) = (1+ O'B)A M. Benzke, S. J. Lee, M. Neubert, G. Paz, JHEP 08 (2010) 099
B Qd - Qu - - 3 0=

Measurement of Isospin Asymmetry improves the
theoretical uncertainty if the value is consistent with zero

=

4




ACP( B %XSY)

A (B=2X, v) is sensitive probe to

search for new phases in NP models.

The WA of A,(B—=2>X, 7) is consistent
with null asymmetry.

The experimental precision 2% is
already comparable to theory
uncertainty ~1.7%, which is
dominated by resolved photon
contributions.

Benzke et al 2011
0.6 < ACP < +2.8

Belle 2004 1401b™

+0.2+5.0+3.0

Semi-incl. Lep. Tag. H 1

M, < 2.1 GeV

Babar 2014 429fb" +17+19+10

Semi-incl. —{ —H

M, <2.8 GeV

PDG 2018 +1.5+2.0

WA ——

IIIIIIIIIIIIIIIIIIIIIIIIIIIII
-15 10 -5 0 5 10

%o

15
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Difference of A, (AAp)

* However, by taking the difference of A, between charged and neutral B
(AA.,), the terms having CPV in SM cancel out, and only the term
proportional to Im(C,/C,) remains.

* Inthe SM, both C, and Cg are real while in NP models, this observable
could be a level of 10% in magnitude.

* If finite AA, is measured, it is clear sign of new physics.
AAcp=Acp(B" = X[7) — Acp(B" = X /)

0 A7 C
— 4120, 5 Im(fg) ,
my, Cy

~012( A% V(S VeV <A
T\ 100 MeV c. ) 17MeV <A-g < 190 MeV

M. Benzke, S. J. Lee, M. Neubert and G. Paz, PRL 106, 141801 (2011)

* We performed measurement of A, and AA_, as well as A, for charged,

neutral, averaged and combined B decays
16



Measurement of A, and AA.,

We reconstruct 38 Xs decay modes with

Mode 1D [Final State Mode ID |Final State
st<2.8GeV 1 K¥n— 20 Konrnon®
— 11 flavor non specific (fns) modes as marked > Ksm? 1 Kt
P 3 K+m° 22% Ken*ta—n x®
*are only used for A, measurement. 4% K%x" 23 K+y
. _ : 5 K¥ato™ 24% Kan
Five M, distributions (B+, B-, BO, BO and 6* KOn* 25 K-
B. .) for on resonance data and three M 7 K*m—a 26 Kanr*
fns bc 3 KOm+n® 9= + !
. . . ST W 27 K™ qm
distributions (charged, neutral and fns B) for 4 Kbt |og KO0
. . -0 -+ i - —
off-resonance data are fitted simultaneously 1© Ksn™mtn— 129 K prtn
11 Kt atn—n° 30* Knrtm~
to extract physics parameters. 1% Kor+r® |31 K+nm—n°
Tot Fo—fnr | N 1 N - - 13 Kratato—n~ |32 Kanmtz®
Ag_ = ﬁﬁﬁﬂg[’ + Npo + Np,,.) — (Np- + Np+) 14* Kintatn—m (33 KY*KTK~—
T Tet S (Naw 4 Noo + N N Npe) o 15 K*ata—n—n® |34% K"K~ K2
T};i[) fii--i] (AB“ + f\' BY + j\r Bf]]ﬁ} + {ﬁ' B- + *“H'B_} ]_\; KE,]'TI'_T T T:[] 15 K+K+Kh_n__
" J.'T\rrB— — 4'?\'1-84- 17 K-—,_'J,_[] 26 K+K—KI:)_,_+
Agp = . f "
CP = Np_ + Npi' Chargd Acp 18* KonO7° 37 K*+*K+K—n°
Npo — Ngo 19 K*r—n'z"  |38% K*K~Kn"
AN, = Nﬁz_ n Mg:, Neutral A,
(f\rr — + ﬁr‘r :'} i J.;ﬂsl'r + + J.I?\'r 0 .
Atet, = B go) — (Ve 2) " Combined A

~ (Np- +Npo) + (Np+ + Npo)’

17



Mode Ng
° I B~ 3235 £+ 82
B 3105 =83
F |t RES U tS More than 10000 events are reconstructed —, |
B 3165 4+ 78
f g B |3116 £ 78
On-resoi\ance data Off-resonance Aata Be | 084+ 42
SwE T g T3 a;g_% " g+ ™3 =& | Charged B
3 20 Bk ff ERE R r E ‘“M
S [l 3 8 mpi *’d*wha ] 2 e
S wof Tt 3 ] S V] o= M}#‘@W
;-m:-;— n 't—; E‘*””;‘ . ;_ :03 1$§:
A RE AR E:
W = e B = ey s I . . . .
%= 3 Ty T Ty W im 7 ST %2 520 524 5.28 528
M, .(GeV/c) M, (GeV/ic?) M. (GeV/c?)
— 180 -
E?m_ B K BO " IIIIIHI‘”II_E r\:‘ﬂt_z‘l_DD;_ R I BO T _; cit:; 15['2_ ‘} Neutral B
e 4 N, (R vy
= sop B il ot {13 S sty ] 14 5 F
g a0 | A m%ﬁ %& -’*.* 3 g o0 f- . ﬁ;#ﬁﬁw {,1!‘.: 3 g 122 E_} ']ﬂ- -} #]{‘HLM&}
2 WE I"'*{;_z @ W T "u"f 2 wf
g IVERVE Iy - 3 LY 8 owp
£ op ) SN B . "%&;‘E; a3
%3 Y 5.5:‘ 5.|2 MbC{GE‘E;‘?;ij) L3 5;; so4 - M;:( E‘W 3 2 522 524 526 M,.(G EV:'CE)
40 e
Total g %E | Flavor non specific B ,ﬂ{{ E L *f | Flavor non specific B |
@ E 2 F E
. = ‘ﬂhi?ﬂ 1 E = xE =
— 140 — E E
Slgnal S iy %ﬂiﬁ%ﬁ%% = =l
Continuum 3 «E _§ @ 1 E
§ e F- 'l"['ﬁ:; E BT b E
BBbar BRE +-.ﬁ.g @ osp
&3 52 524 e %3 ) 5
M, (GeV/c?) MM(GeWcE)ls



Results

< ainaly
prelirmi® Ay.(B — XY)
AO_:(+1|7(]i1':39i(]l87i1|15)%’ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
AAcp = (+1.26 =+ 2.40 + 0.67)%, v A
M, <2.8 GeV
Belle 2018 711fb" +1.70£1.39 £ 1.44
Semi-incl. H—a—H
The result for A,_is consistent with zero My, <2.5 GV
— Can be used to reduce the theory uncertainty for
BF(B>Xsy)
— The resolved photon contributions to the BF is Babar 2014 4291b" +50£39+15
less than 1.9% at 2o (1.3% at 10) in magnitude ,\SAT!';E"GW
ABB -~ U :|:30.3) Ag- = (—0.57+0.46 +0.29 + 0.38 + 0.17)% samnel —o—1 HeemadbE0e
M&{E.E GeV
ThereSUItforAACPisconSiStentWithZero IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
— Constrains NP models -20 -15 -10 -5 O 5 10 15 20
- %
— Strong limit on Im(C,y/C,) = next page ‘QACF’(B — X7)

Both results are most precise to date.

19



Constraint on Im(Cy/C,) and a NP model

* Qur result excludes positive region of ¢ Exclude parameter space in SUSY.

Im(C,/C,) better than Babar with a — Gluino mediated EWP which explains £'/¢
factor of 3. from CPV trilinear couplings
< [ s 14F
%J L P
2 '
& 160 _12p Excluded at 26
140 =
- > 10}
1201 s
5 ! —
'I 00:_ ......................................... : :LI ..... 1“ g} 8
80:_:-' ..... I ‘.‘1
60 :_,;' ....... R - ! e 6F 1 /
40:_/," ........................................... ) .‘...-_‘_;.; ........................................
- "_,’ S.. N 4 L L M M
o) | SR : hEr . 3.0 3.5 4.0 4.5 5.0 5.5
2 -

m;, [TeV]
M. Endo, T. Goto, T. Kitahara, S. Mishima, D. Ueda and
—0.34 < [111(C?8/(f.*7) < (.58 forﬁ?,g — 80 MeV K. Yamamoto, JHEP 04 (2018) 019. -




Summary

First evidence for Isospin Violation in B> K*y
— All the measurements are most precise to date.

Time Dependent CP Violation in B>K.ny
— Consistent with the SM

Measurement of A, and AA, in B> X,y with sum-of-exclusive
technique

— The result of A,_consistent with null thus can be used to improve the
prediction of the BF.

— Most stringent limit on AA, and Im(C,/C,)

All the measurements are most precise to date, and to be
improved at already started Belle Il experiment with substantial
data.
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Systematic Uncertainty for B> Xsy

* The largest uncertainty for A,_is
due to f, /f,, which can be
reduced at both Belle and Belle Il

* Dominant uncertainties for AA,
are due to peaking background
from n®, and charged particle
detection asymmetry.

Source Ao— AAcp ASp AXp ABL  Acp
tracking 40.02 - - - <001 -
K/m 1D +0.04 — - - < 0.01 -

7 /n recon. +0.01 - - - <001 -
RPQ recon +0.01 — — — < 0.01 —
detection asym. — 4+0.39) £0.11 £0.29 £0.05 +£0.10
AFE selection e - - - <0.01 -
fi—/foo +1.15 - - - - -
lifetime ratio +0.19 — — — — —
fragmentation 40.58 — — - x0.01 -~
K*-X, transition| £0.12 - — — < 0.01
missing fraction |< 0.01 — - - <001 -
background Acp - +0.05 4+0.03 +0.04 +0.02 40.03
backoround Aqg_ | £0.01 — — - <001 -
fixed parameters | Toir  ToE0 | T050 055 Toos ol
fitter bias +0.08 +0.11 £0.02 £0.09 4+0.02 +0.03
MC stat. +0.03 — — - <001 -
total FT43  F067 F020 F04I  F0.12  F0.14
—1.39 —0.64 _—0.27 —0.42 —0.10 _—0.12

24



Results on A,(B—=2>X.y) and Correlation

* All the results are most precise to date

naly

‘) ( e\'\m\“

t"'l
Acp =

(+2.16 + 1.72 + 0.20)%.

AN, = (40.90 £ 1.67 +0.42) %,

ftot

(+1.71+£1.26 £ 0.12)%,

Acp = (+1.53+£1.20+0.14)%,

Ao— AAcp ASp ARp AWML Acp
Ag_ .00 0.06 0.06 —0.04 0.01 0.01
AAcp| 006  1.00 0.72 —0.71 0.26 0.01
ASp 0.06 0.72 1.00 —0.03 0.87 —0.70
AZp |—0.04 —0.71 —0.03 1.00 0.47 0.69
A¥L 0.01 0.26 0.87 047 1.00 0.95
Acp 0.01 0.01 —0.70 0.69 0.95 1.00

Benzke et al 2011

-0.6 < ACP < +2.8

Belle 2004 140fb"

+0.2£5.0%+3.0

Semi-incl. Lep. Tag. H 1

M, <2.1 GeV

Babar 2014 429fb"’ +174+19+1.0

Semi-incl. —{ —H

M, <2.8 GeV

PDG 2018 +1.5x20

WA ——

Belle 2018 711fb" +1.71£126+£ 024

Semi-incl. HlH

M, <2.8 GeV

IIIIIIIIIIIIIIIIIIIIIIIIIIIII

-15 10 -5 0 5 10 15

Yo
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B—2>K*y

.
=

* Cleanest exclusive b—>sy decay. J J
— BF~4x10°
* About 12% of inclusive B->Xsy rate
— Prediction of branching fraction is limited by an uncertainty of tensor
form factor at q?=0; T,(0).
— The exclusive BF is not so sensitive to new physics but is a probe for
T,(0) or QCD.

* Precise measurements of BF(B=>X.y) constrain new physics in |C,| so much.



Ratios with B> K*y

* By taking a ratio of decay widths (or BF), a dominant
uncertainty due to T,(0) cancels out thus sensitive to new
physics

— Isospin Violation; A,
* New physics in annihilation diagrams

_ I(B" = K*"y) —-T(B* = K**~)
- [(BY - K*09) + T(B+ — K=*+~)

Sy

— CP Violation; A
* New phases
* Sensitive to Im(C,)
* Insensitive to chirality flipped operator C,’

Altmannshofer, Straub EPJC 75, 82 (2015)
I'(B— K*y) —T'(B — K*v) Paul, Straub JHEP 1704 (2017) 027




Reconstruction of B2>K*y

Four subdecay modes
— K*O>KLOn0, K

— Flavor eigenstates except for K.°n°

K**>K*n0, K Omr

* Self-flavor tagged modes

B selection

—0.2 GeV < AE< 0.1 GeV
5.20 GeV < Mbc < 5.29 GeV

M, < 2.0GeV : to check feed down from higher resonances

Background suppression

BB : n%m veto with M.,

1800 F
1600
1400:
12003
10003
suuf
suuf

400F

200

B— K*y
AE (GeV)

MC

Continuum : NeuroBays with event shape variables

*  To maximize the FoM

Best candidate selection

Number of candidates per event is 1.16 with MC.
Randomly selected in order not to bias other variables

K* selection

My, — M| < 75MeV

0.4
AE (GeV)

3500 H

B— K%y
M, (GeVic)

3000~

2000
1500 F
1000F

500F

2500;— M C

L | == T
5.26 5.28
M, (GeVic?)

0.1—

Neurobayes Output

B— K"y

0.08
0.06
0.04—

0.02—

- NeuroBays MC

—>

s At AT

Signal
Continuum
B> Xsy

0.5 1
Neurobayes Qutput

28



Extraction of BF, A, Ay, and AA,,

Unbinned maximum likelihood fit to M, . distributions.

Signal w/o n°® (w/ %) : Gaussian (Crystal Ball)

Cross-feed : ARGUS + Bifurcated Gaussian (the yield is proportional to signal yield)
Continuum background : ARGUS

BB background : ARGUS + Bifurcated Gaussian

To extract the BF and A, for each subdecay, separate fit is performed.

To measure the combined BFs, A,,, A, and AA,, simultaneous fit is
performed to seven M, distributions with the likelihood.

— With input parameters of efficiencies, number of BB pairs, lifetime ratio and production

of B*B~ and BYB° in Y(4S) decays

L(My|BY,BY AN, ASp)
= LR (M |BY)
X TILET ™ (M| BY, AN p) x TILET™ (Mye| BN, AN D)
x TLLK™ (MBS, AS ) x LK™ (M| B, AS )
x TILKS™ (MBS, AS p) x TILKS™ (MBS, AS p),
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BF(B>K*v)

New Belle results consistent with
previous measurements

— But slightly (¥10%) smaller than
Babar results which dominated the
WA.

Also consistent with
by Bharucha, Starub and
Zwicky.

— Belle results a bit closer to
than before

Most precise measurements

— Can be used to constrain the T,(0)

— Already systematic dominant
* Photon detection and PID

B—>K*0~(

Belle 2004 78fb™
401+ 021+ 017

Babar 2009 347ib’’

447 £0.10+£ 0.16

PDG 2017
4.33 £0.15

Belle 2017 711fb"’
3.96 + 0.07 £ 0.14

B> K"y

Belle 2004 78tb™
425 +0.31+0.24

Babar 2009 347ib’’

4221014 +£0.16

PDG 2017
421+ 0.16

Belle 2017 711fb"
3.76 +0.10+ 0.12




BF(B°—>K*%)/(B.= ¢)

e Calculation
— Used Belle measurement of BF(B,— ¢y) with 121fb! D. Dutta et al. PRD 91 01101 (2015)

B(BY = ¢y) = (3.6 £ 0.5(stat.) = 0.3(syst.) £0.6(f,)) x 102

— Only used K*% - K*1- mode to cancel out common
systematics

B(B" — K*%) = (3.95+ 0.07 +£0.14) x 107°

e Result

B(B" - K*0) |
~— =1.10+0.16 = 0.09 £ 0.18
B(BY = o) ’

B
1.23£0.06 £0.04 £ 0.10

— The uncertainty dominated by uncertainties of
BF(B,—>¢y)
The third uncertainty due to f,, which is a fraction of Bs(*)Bs*)
production from Y(5S)

* Belle result Consistent with LHCb, and Belle 2017 711fb” + 121fb" — o
. . . 1.10£0.16 £ 0.09x0.18
theoretical predictions by
and

— Can be used to constrain T,B2X*(0)/T,8>¢(0) 0 02 04 00'6 00'8 T 12 ,]4
B(B® —» K* ’y)/B(BS —0v)



Acp

New Belle results are most precise to date

Consistent with zero and previous
measurements by Babar and LHCb

— Also PDG

Consistent with theoretical predictions
within the SM by and

— Strong constraints to Im(C,)

Altmannshofer, Straub EPJC 75, 82 (2015)
Paul, Straub 1608.02556

B —» K" v

Belle 2004 78fb"

-3.0+55+14

Babar 2009 347

186 +22 42007

LHCb 2011 1.0fb"
+081.7 2089

PDG 2017
02415

Belle 2017 711
1.3+£1.7204

B— K™y

Belle 2004 7&fb
W07 +74+17

Babar 2009 347fh

+1.8 28+ 0.7

PDG 2017
+1.8+28

Belle 2017 711
+11+23+03
B—-Ky

Belle 2004 7&fb
A5 +44412

Babar 2009 347fh

D3 1.7 207

PDG 2017
D317

Belle 2017 711’
04 +1.440.3

-15

-10

Acp(B = K™ 7)

10
32[%]



