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® ¢3 = arg (— \\;“dz‘i")
o Currently, least constrained CKM angle

@ Measurable with tree level b — u and b — ¢ interference
o Negligible loop contribution, theory uncertainties O(10~7)

o With large datasets, potential to measure at or below 1°
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¢3 Measurement Techniques
U
P
W s
C

Measurable with tree level b — v and b — ¢
interference in B — D) K ()
Interferes with D decay common to D® & D°
Ag: = Ap + rBei(5Bi¢3),Z\D

o rg ~ I&‘c*:fco, ~ 0.1 for B¥ — DK*

@ Several methods proposed, based on the way

the D decays:
e Analyse D decays to CP eigenstates "GLW"
o DCS decays, e.g. D — KTrn~ "ADS"
o Dalitz analysis of 3-body decays "GGSZ"

@ Today, a selection of recent and not-so-recent

results from LHCb and Belle (with apologies
to BaBar)

lan J. Watson (UTokyo)
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Experiments: Belle

Belle Detector
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@ Belle is a hermetic detector on KEKB asymmetric e™e™ collider
o Started in 1999 with data taking until 2010
e Total of 772M T(4S) — BB sample
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Experiments: LHCb

Vertex Locator and
tracking system:

B and D vertex positions
and track momenta

IP resolution: 20pm
Aplp:0.4-0.6 %

| m—

RICH detectors:
K/TT separation

Trigger: Hardware (calo, muon) 20 MHz — 1MHz, Software (high pr
track followed by multi-variate topological trigger) — O(kHz)

@ Topology: long B and D flight distances, large decay product impact
parameter

@ Kinematic: B momentum; high pt solo-particle from B decay

o Data taking 2011 @ 7 TeV (1 fb!) and 2012 @ 8 TeV (2 fb'!)
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GLW Method

DK~

@ Use D decaying to CP eigenstates (D)
@ CPeven D - KtK—, D - ntn—; CP odd D — Ksn®, D — Ksw

Observablre(:sB:+ D9 K+ ) +T(B- D0 K-)
_ —DIKT)HI(B7—=DiK™) 2
Reps = F(B"5DOKT) (T (B-SDOKT) — 1+ rg £ 2rpg cos ¢3 cosdp
A _ r(B*—DYK*)—-I(B~—DIK™) __ X2rgsing3sindp
CPE = F(BYSDYKH)+T(B-—DIK—) Rep+

o Eight-fold degeneracy in extraction of ¢3

M. Gronau, D. Wyler, PLB 265 (1991) 172-176
M. Gronau, D. London, PLB 253 (1991) 483-488
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http://dx.doi.org/10.1016/0370-2693(91)90034-N
http://dx.doi.org/10.1016/0370-2693(91)91756-L
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@ BDT for background suppression, fit in mass & share aspects of PDF across fits:
o Constain cross-feed (D in DK) using known PID eff.
o Charmless cross-feed fixed relative to favored B — D, partially
reconstructed bkg'ds modelled
@ A7p =0.128 +0.037 £ 0.012
@ RZE =1.002 + 0.040 + 0.026 + 0.010 [Final uncertainty from assumption r5™ = 0]
LHCb (arXiv:1603.08993)
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http://arxiv.org/abs/1603.08993

Belle GLW

DCP+ — KK, DCP— — Ks?‘(’o, K577
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o B factories still have the advantage in CP- states where neutral 7°/n
reconstruction becomes necessary

Signal B — DK, Cross-feed B — D7

Rcp. = 1.13 + 0.09 4+ 0.05, Acp. =-0.12 £ 0.06 £ 0.01
Rcp4+ = 1.03 £ 0.07 £ 0.02, Acp4 = +0.29 £ 0.06 £ 0.02

o Acp+ shows expected sign change

Belle preliminary LP2011, 772M BB
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GLW Combination (HFAG Moriond 2016 Preliminary)

R p Averages

A p Averages

Moriond 2016 Moriond 2016
PRELIMINARY PRELIMINARY
BaBar e 1.18£0.09 £ 0.05 BaBar [ 0.25+ (.06 £ 0.02
g Belle e 1.03+0.07 £0.03 g Belle e 0.29 + (.06 + 0.02
o CDF e 1.30 +0.24 +0.12 < CDF i —de— 0.39+0.17 +0.04
X LHCbKK 0.97 +0.02+0.02 X LHCbKK ol 0.09+0.02+0.01
s LHGb nn 1.00 +0.04 + 0.03 =% LLHCb nin e 0.13+0.04 +0.01
_ Average 1.00 +0.02 _ Average H 0.13+0.02
o> BaBar e 1.07 £0.08 + 0.04 > BaBar ar -0.09 +G.07 £ 0.02
¥ Belle P 1.13£0.09 +0.05 x Belle e -0.12:+0.06 £ 0.01
. & Average -1 1.10+0.07 . & Average el -0.11 +£0.05
o BaHar + 1.31£0.13+0.03 <& BaBar ‘L*a -0.11+0.09 £ 0.01
x Belle e 1.19+0.13+0.03 X Belle et -0.14+0.10+0.01
*5 . Average b 1.25+0.09 ‘% Average H— -0.12+0.07
8 S BaHar i 1.09+0.1240.04 0" 8 BaBar »x‘A-—‘ 0.06 +0.10 + 0.02
X Belle ke 1.03+0.13+0.03 x Belle e 0.22+0.11 +0.01
&,8 Average bed 1.06 +0.09 & ,8 Average ] 0.13+0.07
o O 'BaHar 7+0.35+0.09 < = BaBar 0.09+0.13+0.06
< & Average 2.17+0.36 X & Average t:j 0.09+0.14
& T BaHar 1.083+£0.27+0.13 & L BaBar R -0.23+0.21+0.07
¢ < Average ‘: ﬂ 1.03+0.30 & < Average ¢ -0.23+0.22
o & LHGb KK ] 1.04£0.07+0.03 < & LHCb KK L -0.04+0.06+0.01
g LHGb nn i 1.03+0.11 +0.04 g LHCb 7 e -0.05 +0.10 + 0.01
< Avefage & 1.04+0.06 < Average e -0.05 +0.05
- o 0 1 2 3 -IQ -12 -1 -08 -06 -04 -02 ) 0.2 0.4 06 08 1 12 14
° against inputs from Belle, Babar, LHCb, CDF
r(et—bpY k*)+r(8~—DL K™) 5
RCPi = T(BT S DOKT)iT(B— SBOKT) =1+ rg *2rgcos¢zcosdip
a _ (BT DY K)-1(BT DI K™) _ targsingzsinig

cPE = T(BF 5DY KT)1T(B— +DOK—)

+ Rep+
Tokyo)
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ADS Method

@ Interference through the favored and doubly-Cabibbo-suppressed
decays of the D
o Favored D decay follows suppressed B decay
e Suppressed D decay follows favored B decay
o Leads to relatively similar amplitudes, enhancing possible CP
asymmetry

Observables (using D — K as an example):

R (Bt [K—at|pKH)+F (B~ [KTr|pK~)
ADS = T(BTS[KTr |pKT)+T(B-=[K—7tpK—)

r,_% + rL% + 2rgrp cos(dg + dp) cos ¢3

A _ r(B+—)[K_7T+]DK+)—r(B_—>[K+7T_]DK_) _ 2rBrDRsin(6B+§D)sin¢3
ADS = F(BTS[K—nt|pKT)+T(B——=[KTn|pK—) Raps
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Events / ( 10 MeV/c?)
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@ As for GLW, BDT background suppression and shared PDF parameters
° AADS — —0.403 + 0.056 + 0.011

@ R;Ks = 0.0188 £ 0.0011 = 0.0010

@ 80 evidence for CPV in B¥ — [n*KT|K*

LHCb (arXiv:1603.08993)
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http://arxiv.org/abs/1603.08993

ADS Combinati

on (HFAG Moriond 2016 Preliminary)

R, Averages [&E50 A, ps Averages
PRELIMINARY PRELIMINARY
= £ BaBar 086 F
EB'?-DBE”B;(ZD‘O} LIV e U.0TT 0,006 £0.002 2o —— 086 q.:ze i
+ + i r 4026 +
x PRk $06 (2011) 231803 s 0-016:+0.004.20.001 x Belo, (2011) 231803 039 2023 “00s
B + + : p
:cl 'RD 84 (2011) 091504 —ohe— 0.022+0.009+0.003 : PRD 84"Z0TT] ym‘:v'a -082£0.44£0.09
o arXiv:1803.08993 7 0.019:+0.001 £ 0.001 o v 308983 b -0.40£0.06+0.01
ﬁe//_%rage 0.018+0.001 ﬁgf,fgage L -0.41£0.06
BaBar ) 07009 £ 0,008 358} Bl ———
x  PRD 84 (2011) 012002 Bl Bl I e COATE0apE U8
o Belle 0.020 +0.006 + 0.002 2 (2013)091104(R) :
% PRD S8 (2013) 091104(R), 1Tk B i " 0.20 +0.27 +0.03
N 0.014 +0.005 + 0.002 »2  PRDIT(2015):112014 o} :
| ZR D91 (2015) 112014 - o‘ ﬁgﬁgage : 0.07 +0.20
+
o [veage o] 0.015:£0.004 LHCH === == g 037 £0.1D+0.04
< LHCb, [ 0.014%707002 £ 0,001 3 arXiv:1603.0899: :
& arXiv1603.08993 ] < Average : 031 +0.11
X Average i 0.014 +0.002 | & HFAG : :
ol Babar g 0.018% 0,009 £ 0:004 8 BB coroporzo0s QTG 08E0 12
& BRUE (2010072008 | [—H— T oos w000t Dx‘ Belle J; 0.40 42 9%
<. Bel e 0.010 8883 338 ' LP2011 preliminary :
e LP 2011 preliminary O Average : 072k 0.34
QO Average Foe] 0.013+0.006 x s | HFAG : g N
x| HPAG [ SO BaBar e 036T094RE
0 BaBar 0.0137%70:014£0.008 G PRD 82 (2010) 07200¢ x
g (2010)
N3 PRD 82 (2010) 072006 0014 X Belle B -0.51 +0.33 4 0.08
o Bl iy 0.036 *931%+ 0.002 5—‘ 2011 prefiminary T o1 029201
S Average | 0.027+0.010 S Average 0434031
2l Bt ] :
o BaBar QBB 0BT 0010 O BaBar 0344043016
& PRD 80 (2009) 092001 B (2009) ;
- ¥| ﬁe/féage 0.066 4 0.033 " :c‘ ﬁg/&rage : -0.34 £0.46
o i S LHCb : 03
< /P:EMQ (2015) 112005 f*' 0908 “50us b PROEE o1e) 12008 9205
] “ ver. : -0.32 "
e b oo 35 | | § e 9 58
a [a]
-0.08 -0.06 -0.04 -002 0 0.02 004 006 008 0.1 -2 -1 0 1
° against inputs from Belle, Babar, LHCb, CDF
r(8t =[flpKH)+r(B~ =[flpK ™) 2, 2
R, = D — D =rg +rp +2rgrpkpkpg cos(6g + 8p) cos
ADS = BT SfIpKkT B S flpk—) BT D Brpkpke cos(dp + 6p) cos ¢3
0 - 04—
a r(BT DY KT)-1(B~ =DLK™)  2rgrpRsin(6g+6p) sin b3
ADS — =

I'(B+4>D:°t K+)+r(B
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LHCb "quasi"-GLW and -ADS

LHCb

Bk mrl K
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@ LHCb extends the GLW to "quasi"-GLW/ADS using 4-body decay modes
D — atr~atr™ (left) and D — K~ atnTn™ (right)
@ For GLW-like D — 77w~ 7" 7™, interference reduced by measured CP-even
fraction of states F{™ = 0.737 4 0.028 measured in CLEO data
o Enters as factor 2F{™ — 1 multiplied into the usual GLW Acp., Rep
@ A*" =0.10+0.03£0.02, R*" = 0.97 & 0.04 £ 0.02, 2.70 CP violation effect.
@ In D — K~ rmtrt7n~, sensitivity reduced by coherence factor 3™ = 0.32 4 0.10
and averaged strong—phase difference §"3™ from CLEO/LHCb combination (2016)
o Raps = ra + r3 + 2rgrpr3™ cos(dg + 6K3™ — )
@ A™¢™™ — _0.313+0.102 £ 0.038, R™%™™ = 0.0140 + 0.0015 + 0.0006
LHCb (arXiv:1603.08993)
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http://arxiv.org/abs/1504.05878
http://arxiv.org/abs/1602.07430
http://arxiv.org/abs/1603.08993

GGSZ Dalitz Analysis Overview

Belle hep-ex/0604054

——*0
—~ 3 DOK
) TN
% 25} 2 AD
T 1 9 n
2 BO [Kéh hlp K*0
15 rpoe <§BO
b—)uc
1 g
“@ %
o5 1 15 2 25 3 @ i (m?,m?)ox|Ap |2 +r3|Ap 2 +2(x+ R(ADAp)+y+ S(ADAD))

m?2 (GeV2/c?) . . .
@ Measure ¢3 by analysing D Dalitz plots in

B* — DK® for D — D mixture

o Use flavour decays D** — 7t D for Ap

] o Use as input to BT — DK to measure

] (X, yx) = re(cos(£¢3+08),sin(+¢3+4g))

o Use Cartesian coords. due to fit edge rg =0
introducing bias to rg

T @ Fitting the Dalitz amplitude leads to a
0.5 1 15 2 25 3

m?2 Gev3icY) model-dependent uncertainty, here oy, = 8.9° (Belle)

Belle hep-ex:1003.3360 Original GGSZ paper Bondar/Poluektov feasibility study
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http://arxiv.org/abs/hep-ex/0604054
http://arxiv.org/abs/1003.3360
http://arxiv.org/abs/hep-ph/0303187
http://arxiv.org/abs/0801.0840

Model-Independent Dalitz Analysis

. P —
Optimal K7™ binning @ For degree-level precision, instead, bin the Dalitz

plot, symmetric (i > —i) about m? & m?

=aF

25F

@ Number of events in a particular bin in B* — DK*
/V,-i x Ki + riK_j + 2\/KiK_; (xe-¢ci + y+5i)

@ |A}7|? from number of flavor tagged events in the
i bin [of D** — D], K;

8
i
6
5
l
i3
2
il
o

RS S R B @ Averaged phase variation over Dalitz bin D;
2 : (si,ci) = (=s-i,ci) =
s s Jp. |AGT AR [sin ASE~dD [, |ALT||ApT| cos ASL ™ dD

— — ) — —
\/Jo; 1As 14D [ |AGT1dD |/ [ |AL1dD [ |AGT|dD

o Set binning to minimize phase variation or
optimize sensitivity to ¢3

,,
Iy
[ A LA A MRS AR A A

§ s o Measured by CLEO-c from quantum correlated
‘1 1‘1 1‘2 1‘3 l‘A 1‘5 16 17 13 19 0 DD decays of w(3770)
MiK
3 bins equal Adp @ Fitin B* — DK®
KsKTK™ = +b3 + 05), sin(¢3 + 6
o (xx,y+) = rg(cos(£¢s + g),sin(+¢3 + d))
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http://arxiv.org/abs/1010.2817

BT — D°K®*, D° — Ksmtn~ Model-Independent Results

+ S
" Dy, K X, vsy, modInd %
= 03
. C
'GE_; 100; 02 025f 1
o u
o 80 01 02f 1
N— - £l -
: ¢
5 60 . (D) 01st E
o)
E @
=] 40 -01 Belle B® 01f ]
z C LHCh B
20f Do o) —
0: 1 Averages T T T :
_ 0 50 100 150 200 250 300 350
0 2 4 6 Bi?] 02 o1 0 o1 02 @ (degrees)
oo g 251y 5 1, cmporang 08076 Lk 26t

e Belle results for [Ksm™ 7 ]p for N signal in bins compared with flavor,
then fit in (x4, y+) plane (+LHCb/HFAG), and converted to (rg, ¢3)
o Belle Dalitz Analysis: ¢3 = (80.87133 +5.0 + 8.9)° [stat, syst, model]
Model Indp't ¢3 = (77.37155 & 4.1 &+ 4.3)° [stat, syst, CLEO (c;, s7)]
o Model Indp't analysis uses 710 fb™* vs 605 fb~* for Dalitz analysis

o Model Indp't measures rg = 0.145 £ 0.03 £ 0.01 = 0.01
o Dalitz Analysis: rg = 0.16 + 0.04 + 0.017393

o LHCb ¢3 = (622451 ° rg = 0.0SOfgzgéﬁ, including D — KsK+T K~
Belle Mod. Indep't Ksmtn~ (arxiv:1204.6561), LHCb
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http://dx.doi.org/10.1103/PhysRevD.85.112014
http://arxiv.org/abs/arXiv:1204.6561
http://dx.doi.org/10.1007/JHEP10(2014)097

B® — D°K*® Model Independent Results

Belle LHCb LHCb Constraints
- “ T T B " j j
>
- I LHCb | i LHCb 1
1 : 7 e S FARY
05 £ BO\\ ‘ S S
\ N 0 - 2‘ 2‘
o \/ ) \ | 05l O O i
B \ J B°
‘ L -1 0 r 0TI 2030 -
2 15 1 05 05 1 15 2 " Yy [ ]

@ The model independent method has also been used for B® — D°K*0,
K*0 — K7, where B flavor tagged by kaon charge
° Nl-i x K; + rgiK,,- + 264/ KiK_j (xeci + y+5i)
o x ~ 0.958 a coherence factor for the chosen K*7~ region
o Belle sets an upper limit of rg < 0.87 (68%CL)
@ LHCb finds rs = 0.56 £ 0.17, ¢3 = (71 + 20)°

@ LHCb also has model-dependent Dalitz with consistent fit results
Belle (arxiv:1509.01098) LHCb (arxiv:1604.01525)
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http://arxiv.org/abs/1509.01098
http://arxiv.org/abs/1604.01525

LHCb Combination of Modes

Using the plugin method, LHCb has produced an LHCb combination
including new 2016 results (LHCb-CONF-2016-001)

0.2

4 T o F T B
om —_—
= t LHCDb 1 LHCb
Preliminary % o 150 = ’ Preliminary
0.15F E Z |
100+ -
0.1+ -
L | B'~ DK', D~ h3mwhh'®
0,05 - 50
[ 8"~ DK', D-Khh
conrshold 68%,95% L. conourstld 6% g5 [ &'~ DK, D KKK/
L L L L L L "
% 50 100 150 % 50 100 150 I 418" modes
Y [o] ' [o] [ Full LHCb Combination
5, 08 ] 5 as0F o
B | LHCb | < L LHCb-|
= L Preliminary + X
0.6 P
04l
02 E B~ DK", D KK/Km/mmt
[ [ 8- oK® D-Kgm
0(; urs hold 6 55 c 160 léo - All B® modes

l:l Full LHCb Combination

y[]
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https://cds.cern.ch/record/2138454?ln=en

¢3 Experimental Combination

: --- Belle 3 Combined
Gte 1 --- LHCb BaBar 2
Full Frequentist treatment on MG basis 5
R e 3
¥ J 2
08 [ 1
[ [
[ o
s 06 - b o
s 0 o
2 oal b
02 [ 1
0_07\\\‘\4»;;‘—‘// O S AN IV RTRN IR L L
0 20 40 60 80 100 120 140 160 180 0 100
o
v yvI°l

@ CKMFitter/UTFit have combinations from all experimental results as of 2014 (above)
@ Using the plugin method, LHCb has produced an LHCb combination for 2016 (below)
@ Also have CKMFitter prediction, based on CKM measurements excluding direct ¢3

T . . T ]
@ LHCb 1 inati °
™ osf Lhich 1 Combination b3 [_*_]7‘1
g ] LHCb (2016) 709771
o8- CRE CKMFitter (2014) 73.27%3
r ] . +13
04F g2 ] CKMFitter (Belle) 737
0ok ] CKMFitter (BaBar) 73+£18
R ] CKMFitter (LHCb) 746184
0 20 60 80 CKMFitter (Prediction)  66.9739
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The Future: Belle Il Detector

Belle Il Detector

KL and muon detector:
Resistive Plate Counter (barrel)
=Séintillator + WLSF + MPPC (end-caps)

EM Calorimeter:
Csl(Tl), waveform sam
Pure Csl + waveform sal

entification
Propagation counter (barrel)
using Aerogel RICH (fwd)

electron (7GeV)

Beryllium beam pipe
2cm diameter

Vertex Detector P~
=
2 layers DEPFET +4 | §§

l \\\\ / positron (4GeV)
Central Drift Chal \

He(50%):C2He(50%), Small cel
lever arm, fast electronics

lan J. Watson (UTokyo) ¢3 Experimental Overview

Improved tracking
should increase Ks
efficiency

Improved PID, better
K7 separation

Waveform sampling
in Ecal: improved

/70

o Better D*? recon.

High luminosity, aim
for 50 ab™! by 2024

FPCP 2016 20 / 22



¢3 Expected Evolution Over Time

> F T T T T T
g ‘2:7 Belle Il Projection (April 2015) 7: 0 Projection based On
Y E o LHCb-PUB-2014-040 upgrade
< “?\\ 3 schedule and parameters
°F ~ E e March 2015 Belle Il EB
“ n Lo e schedule
2 -e- Belle (Il) 70% of data at Y(4S) — 1 . . .
£ - Belle (i) all data at V(45) ] @ Projection of the uncertainty on
[ e e .
2015 2016 2017 2018 201‘9(85020 2021 2022 2023 2024 the Comblned ¢3 result
+ (*) .
B DK @ Belle Il will become comparable
ombined o
Included modes Belle Il with LHCb a year or 2 after
Belle 1l LHCb Belle 50 ab™ H
D — KK D — KK 14° 1.0° running starts
D — D — nm 50 ab— 1 . . ..
D - Kn D — Kn 1.5° e Ultimately, systematics limit
D — Knnm D — Knmm LHCb
D — Kgnm D — Ksmm  “Rum1 25 f-T Belle Il and LHCb to around
D — KsKn o o .
D Kekk &8 19 1-2° uncertainty for GGSZ

For more, see B2TiP workshop talks GGSZ at Belle Il and
Belle Il Sensitivity Study

lan J. Watson (UTokyo) ¢3 Experimental Overview FPCP 2016 21 /22


https://cdsweb.cern.ch/record/1748643?ln=pl
https://kds.kek.jp/indico/event/17654/session/31/contribution/48
https://kds.kek.jp/indico/event/19723/session/30/contribution/10

Summary

D(*) K() GLW + ADS (*) K(*) GLW + ADS D(*) K(*) GLW +ADS
D(*) K(*) GGSZ 3@ Combined *)K(*) GGSZ @ Combined D(*) K(*) GGSZ 3@ Combined
o = CKM fit o e CKM fit ol = CKM fit
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3 3 H
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e Exciting times for ¢3, lots of activity to

2014 . .
reduce uncertainty in recent years
i :.‘S%VSAD: | e LHCb taking more data and exploring new
] modes
] o Belle Il will start to be competitive within the
[ B next few years
o ' o @ Lots of activity in the years to come,

degree-level precision on the horizon
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Model-Independent Dalitz Analysis

. P —
Optimal Ksm ™7™ binning @ For degree-level precision, instead, bin the Dalitz
plot, symmetric (i > —i) about m? & m?

3
=

25F

@ Number of events in a particular bin in B¥ — DK*
NE o Ki + R K-+ 2/KiK_; (xe-¢; + ys5i)

|AL~|? from number of flavor tagged events in the
ith bin [of D** — 7% D], K;

2

i

8
d
6
5
151 "
3
2

osf
1
o

Averaged phase variation over Dalitz bin D;

4 (S,', C,') = (—S,,', C,,') =

os Jp. |AGT AR Isin ASE~dD [, |ALT||Ap ™| cos ASL ™ dD
— — bl — —

\/Jo; 1As 14D [ IAGT1dD |/ [ |AL1dD [ |AGT|dD

e Set binning to minimize phase variation or
L :5 optimize sensitivity to ¢3
[ — ° Measured by CLEO-c from quantum correlated DD

1 11 12 13 14 15 16 17 JB 19 decays Of’ w(3770)

3 bi”i eq_ual Adp @ E.g. number of events in double-Ksh*h™:
KsK™K M o KiK_j+ K_iK; — 2. /KiK_K_iK;(cic; + sis;)
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http://arxiv.org/abs/1010.2817

GGSZ Model-Independent Method

05 ol Q‘& 4
‘ ‘ ; 2 25

M 05 1 15 2 3
m2 (GeV?/c?)

@ One can measure CKM ¢3 without Dalitz model dependency by
binning D Dalitz in B — DK, symmetric M(Ksnt) = M(Ksm™)
Number of events N,-jE in a particular bin in B¥ — DK*

NE o Ki+ 2 Ko+ 24/KiK_; (xe.¢i + ya.s;)
Averaged phase differences measured at CLEO or BES-III
K; Flavor dalitz content, number of signal events measured in
D** — Dr*

e Fit in B — DK*
o (xi,ys) = rg(cos(+ps + dg),sin(+¢3 + dg))

Belle hep-ex/0604054
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http://arxiv.org/abs/hep-ex/0604054

D — Ksm™n~ Strong Phases from BES IlI

o

.
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Sl.
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|
] Fl ‘P 4
0.5 -05) l 05k
£ 4 £
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T
1 3 4 6 8 Bin 3 4 8 Bin s
@ For Belle 2, we will need more tightly >
constrained strong phases Bas
@ BES Ill APS 2014 results, 2.9 fb™ ! \ 2
CLEO used .8 fb™" in their analysis \ 150
Comparison with Babar Model 3
@ Should allow for sub-degree systematic for b
the model-independent analysis B e

@ Further work needed assess the impact of  Plots from Roy Briere’s CKM 2014 Talk
. . . Errors stat. only
finer binning in future measurements
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3 T T

Weighted candidates/ (60 MeV/c?)

m(K ) [SGeV/cZ]

Weighted candidates/ (60 MeV/c?)

LHCb (b) 3
BY . DK*1T _

LHCb

* Daa —— Totd fit ceeeen KX(892)°  --e KX(1410)°
KnSwave — — K3(1430° === D§(2400) D3(2460)
_— DnSwave ---- DnP-wave D%(2700)" ===~ D+
B Comb. bkgd. [ Mis-ID bkgd. B bkgd.
. H L
@ For B — DK™ both b amplitudes are color >
suppressed, expect large CPV F
05|
@ Reconstruct D — Kn, KK, r
o _ of
@ Fit isobar model to B® — DK™« [
simultaneously, modelling eff./bkg'd -05f
@ From Dalitz analysis, also find hadronic ar

parameters used in B — D°K*°(892)
quasi-two-body analysis, x = 0.9587%%0379-9%2
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