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v/@p3 from | Direct CPV in
B HUX |[Hp—charmless

and searches

(no CP study) for 2020s



Including the development of new D decays



y from tree decays

@ b — cus(d), b — ucs(d)

@ no penguin contribution

@ Interference from common
D° DO final states

Joachi5m Brod




y from tree decays

@ CP eigenstates (e.g. D — KK~ , 77~ ; Ksm°)
[Gronau, London 1990, Gronau, Wyler 1991]

Q F|aVOI’ StateS (eg D _> 7T_ K+ , 7T+ K_) [Atwood, Dunietz, Soni 1997]
@ Many-body final states (e.g. D = KsKTK~ ,Ksmn™)

[Giri, Grossman, Soffer, Zupan 2003; Poluektov 2004]

@ Many variants:

@ Use D* — D7TO , D’y [Bondar, Gershon 2004]

@ Many-body B final states
[Aleksan, Petersen, Soffer 2002; Gershon 2008; Gershon, Poluektov 2009]

®) NeUtraI Bd, BS [Aleksan, Dunietz, Kayser 1992; Kayser, London 2000; Atwood, Soni 2003;
Fleischer 2003; Gronau et al. 2004]

o ...

@ Have ~ npng measurements, ~ np + ng unknowns

Joachi6m Brod




) from 201 1+2012 data
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arxiv:1611.03076
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y from tree decays

@ v from B — DK is theoretically extremely clean,

o 67K /v S O(1077)
@ v from B — D is most likely theoretically extremely clean,

° 6977 /v 5 O(107%)

@ v from B — DK has built-in test for NP in decay amplitude
[J. Zupan, talk at LHCb Implications 2012]

. () . . (S

, JHEP 1401 (2014) 051
Joachim Brod B743 (2015) 56-60
8 PRD92 (2015) 033002




from 2011+2012 data

Observable Central value 68.3% Interval

: UTf, { “ A
- summer16 verage
- UTfit prediction
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o
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ra™ 0.1019 0.0963, 0.1075)
R () 142.6 1136.0, 148.3
P 0.218 0.171, 0.263]

&% Frequentist

Probability density

Observable Central value 68.3% Interval

v (°) 70.3 62.4, 77.4]

90
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Marcella Bona
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B —>DK ADS/ GLW
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2009 Babar result

Acps = 0.09 + 0.13(stat.) £ 0.06(syst.)
Reops+ = 2.17 £ 0.35(stat.) = 0.09(syst.)

> A, =012+008+001 e R, =131+0.110.05
» A =0.08+0.16+0.02 ® R_=0.98+0.17  0.04

LHCb-CONF-2016-014

Fredeéric !\/Iachefert




B—DK™~ ADS/GLW
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B—DK™~ ADS/GLW
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2009 Babar result
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0.066 £+ 0.031(stat.) -

LHCb-CONF-2016-014

Fredeéric Machefert
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LHCb

preliminary

P ———

T 111

“ B ADS + GLW
lllllllll/I%Dllslllllllllllllllll

0.0
0 20 4(/60 80 100 120 140 160 180

Expectation v (deg)

»
n

J
L
=

|

-
-
-
|5
-
-
3
-
-
-
-
B
-
=
=
'_-~
n
-
—

lllllllllllllllllllllllllllllllllll

20 40 60 80 100 120 140 160 180
Y [°]

LHCb-CONF-2016-014

Fredeéric Machefert




Facts are facts and will not disappear on account
of your likes.
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to be published soon

Daniel (v316ervenkov

BELLE



B —/ Doy/n] 'K ADS/GLW
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Dalitz analysis of B —DK 1
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339 +22/168 +19 K'’K™/ 1U'TT” decays

in B® signal region

PR D93 (2016) 112018




Dalitz analysis of B'—DK 1
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no clear asymmetry in BO—=DK*(892)0
analysis to be revisited with new data

PR D93 (2016) 112018
@ Tim Gershon
| qp 19




Binned B —/nnrnn/pK

Similar numbers of Ksm*m- and 41 reconstructed at LHCb with 3.0 fb-1

Kgn'nm™ LS S

JHEP 10 (2014) 097 Phys. Let. B 760 (2016)117-131
(https://arxiv.org/abs/1408.2748) (https://arxiv.org/abs/1603.08993)

Jr—
W
=)

ﬂ LHCb _

N
)
()

— DK*
Drx*

Combinatorial -

W
=)

Events / ( 10 MeV/c?)
S

- - - Part. reco.

~
N
Q
<
>
=
)
—
~
~
3
s
o
.
o
=
<
@)

s 5100 5200 5300 5400 5500
75200 5400 5600 5800 m(DI®) IMeV/c?]

m(DK*) [MeV/c?]

(vtine.arivor/oba/ o0 2617) 2957 + 43 1497 + 60

D— K

would expect to obtain a similar sensitivity to y

to be published
Sam I—ZIOamevv




DV—arrr

p = (m/127 mg4, cos 012, cos O34, gb)

VAR

Helicity angle Angle between

of the ij pair the decay planes
of 12 and 34

to be published
Sam I—2I1amevv




Quantum correlated data of CLEO-c

}<7T+7T_7T+7T_|H|D2>}2 X Kz -+ FZ -+ 20@\/Kzfz

Stat. Err Only Stat. Err Only

. E_CLEO-c Data
- Preliminary A
— 1

| CLEO-c Data
- Preliminary

Bin Number

. to be published
Sam I—2I2amevv




0 0 0
D —Kq nrr with CLEO-c data

@ The decay D° — KO T~ 70 has a relatively Iarge branching
fraction of 5.2% WhICh is almost twice that of K — |6].

Ci Si
—1.12 4+ 0.12 0.12 £ 0.17
—0.29 £+ 0.07 0.11 = 0.13
—0.41 £ 0.09 —-0.08 = 0.18
—0.84 £ 0.12 —-0.73 = 0.34
—0.54 = 0.13 0.65 = 0.13
—0.22 + 0.12 1.37 4+ 0.22
—090 £ 0.16 —0.12 = 0.40
—0.70 = 0.14 —-0.03 = 0.44

1
2
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4
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6
4
8

-1

15 1 -0. 0 . 15

FIgU FE . ¢; and s; values in each bin.

@ The uncertainties shown are statistical only.
@ ¢; < 0 = CP oddness of K2rTr—n°.

to be published
Resmi P.K.




Bimned B —/. K nrr' /pK
study for Belle II

Assumed increase in BF compensated by loss of efficiency due to 7°
in final state.

With 1200 events (Belle sample of B~ — D(KgnTn~)K=)
04, = 25° - 1000 pseudo experiments using ¢;, s;, K; and K;

measurements reported.
Project to a 50 ab™! sample Og, = 3.5°.
Compare to B¥ — D(K2rTn™)K* o4, ~ 2°.

to be published
Resmi P.K.




Direct CPV In
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PR D85 (2012) 112010
PR D85 (2012) 112010

PR D85 (2012) 112010
PR D85 (2012) 054023

PR D78 (2008) 012004
PR D80 (2009) 112001

PR D83 (2011) 112010
arXiv:1501.00705

PR D79 (2009) 072006
PR D88 (2013) 012003

Tim Ggrshon

B-factory Dalitz plot analyses

PR D71 (2005) 092003
PR D82 (2010) 073011

No amplitude analysis

No amplitude analysis

PRL 96 (2006) 251803
PR D79 (2009) 072004

No amplitude analysis

No amplitude analysis

No amplitude analysis
PR D77 (2008) 072001




Phenomenology of B—Knm modes

Penguin

SU(2) Isospin relations:
A%+ V2A"= \2A% + A*
A%+ V2A" = \2A0+ A"

AB-K*n)=V V' T* V.V P*

us ub ts tb

A(B*'—»K"*r") = VUSV*ubN0+ + VtsV*tb(-P+'+PCEW)

V2A(B' K™ %) =V V' (T™+T® N™)+V V' (P"-P°_+P_ )
V2A(B°-K*n) =V V' T®  +  V V (-P™+P_)

us ub

Take CKM from global fit and constrain hadronic parameters

in preparation

Alejandro Perez Perez




Constrainton P_ /P*
EW

B—K'r

Current data favours
a relatively high Pew

B0 Km0 analysis
oerformed only by
SBABAR

-04 -0.2 0.0 0.2 0.4 0.6

Log (IP_ /P™)

Independent confirmation needed to claim non-zero
(and large!) Pew value

in preparation
Alejandro Perez Perez
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CP violationin B K K .
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Backgrounds
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I keep six honest serving men (they taught me all I knew);
Theirs names are What and Why and When And How And
Where and Who.



New modes

and searches




0

(E; = pK K")=82.9+10.4(8.70)
sof T T T T T . n) '5?.6J_r16.

L — Total fit — B
Preliminary | = = Signal LHCb —— Data

£, Signal - "I;(ztal' fit
JEILE Cross-feedbkgd. 1 ® < M40Rpd 77 Z, Signal

----- Part. rec. bkgd. €2, Signal
— — Comb. bkgd. e CI‘OSS-feed bkgd.

----- Part. rec. bkgd.
— — Comb. bkgd.

Q; =—7.6+9.23

Preliminary

[\
O

1

)
-
;.l I|

N,
Py
N

Q

S

>
S 40
-

Q\
~
~

70}

Q

N

<
o

oy
E
<
@)

lIIllllllllIllllIllllI

r—
)

IIIIIII‘.'
.
.
o
L

Candidates / ( 20 MeV/c?)

{

iy
1

5600 5800 6000 6200 "
- L | T L
m(pK K ) [MeV/c?] 5600

Illllll IlllIllllllllllllllllllllll

L

1 | H
6200
m(pK ©n") [MeV/c?]

I BE, > pK K°) s
. BE; _(265+35+47)x10 _ -
f. BB > K'KK") (265352 47) % BE, > pK )

BE, - pK K

=0.98x0.27+£0.09

LHCb-PAPER-2016-050

Mgé Andrea Merl
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| Bs~p@ Bs-n'n’
. “Golden mode”: large yield, but needs Pure CP eigenstate, large BF, but modest yield
[ angular analysis Nas-ny (Runl) =364+ 7.8 £ 1.6

®s =-0.17 £ 0.15 £ 0.03 . B(Bs~nN)=(33.1+64+28+12)x10°
[PRD 90 (2014) 052011] [PRL 115 (2015) 051801]
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Search for B'—=K K '
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A decaying
in the VELO
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LHCb-PAPER-2016-048

Wisl

—duardo Rodrigues




B. —charmless
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Observatlon of B. " SDKT
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Prospects
for 2020s
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Towards a precise determination of y(¢ ;)
[unfortunately painfully slow]

Amarjit Soni
HET, BNL
CKM -2014 (WG5); Vienna

TLM\(S A T'“\GW\'\U\A , IY\a’r\w |Q(}rw\w

Soni (CKM2014)
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I consider it a challenge before the whole human race
And I need to go on, and on, and on, and on
We are the champions, my friends
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