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BCSII Outline

* Introduction and BESIII
* Recent results on D mixing and CPV
* Future plan & physics prospects

* Summary
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BESIT Quantum correlated (QC) neutral D
state near threshold

@‘ o If D° in CP eigenstate,
)/ @ Cl = 1: D° must be in opposite
®

@ CP eigenstate

Quantum Correlations (QC) and CP-tagging are unique

Taking advantage the quantum coherence

of DD pairs, BESIII can study the charm K’
physics in an unique way CP Tag é K
» strong phase in D decays . .
* D mixing parameters - >.<

e direct CP violation
)7\ Flavor Tag
e(u

%
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Precision CKM test Charm Mixing & CP v|olat|on
e
4+ inputs from Quantum Correlated (QC)

v(3770)—>DD decays

4+ (Averaged)Strong phase difference: 5,

4+ Coherent factors: R,

4+ (Averaged)Strong phase in Dalitz bins: ¢ s;
4+ B factories, LHCb, Super B factories are the

customers
A



BESIT 0 and y/¢; input

* D hadronic parameters for a final state
CAD-f) o isy
f. A(D0—>f) = ~Tp¢€
.. AM Al
* Charm mixing parameters: X = T Y =1
— Time-dependent WS D° - K+ rate =
y' = ycos dg,; — x sin 8g; (LHCD)
— Ok, - QC measurements from Charm factory
* v/¢; measurements from B— DK
— bou:y/p;=argV",,
* most sensitive method to constrain /¢, at present
— GLW, ADS method

* rp, 0p : QC measurements from Charm factory

— GGSZ method

* ¢, §;: QC measurements from Charm factory
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BESIT Time-integrated decay rates

4+ No time dependent information at Charm

threshold
4+ Anti-symmetric wavefuction: 00 N0 O
nmetric wavetuetion: -, Y(3770) — [D°DY — D°DC)/+/2
Iy = [(fD°)j[D°) — (j|D°)(i| D°)]
4+ Double tag rates: = —[Dcp+Dep- — DCP—DCP+]/\/§

AizAjz[l + r,-zrjz — Z‘r,-r]- COS( 61+5])]
4+ CP tag: =1, 8=0 or m; I* tag: r=0
4 Single and Double tag rates

Depy = [D° + D°1/v/2

Apcs _ xZ4y?
*Zf—ZCOSCSf Tf——Rva 2
C-odd f f I r CcP+ CP-
f Ru[l +71:2(2 — z:%) + 6]
f 1+ rf2(2 — Zfz) + T'f4 RM[l + rf2(2 — Zfz) + T'f4]
l+ T'fz 1 RM
I 1 T'fz 1 RM
CP+ 1+ Tf(T'f + Zf) 1+ T'f(T'f + Zf) 1 1 0
CP- 1+ rf(rf — Zf) 1+ rf(rf — Zf) 1 1 4 0
Single Tag 1+ 712 —1pzp(A - y) 1 2[1+(A-y)]
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beam energy: 1.0 - 2.3 GeV _
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- 2004: started BEPCII upgrade,
BESIII construction

. \ 2008: test run

0 \\\ ' 2009 - now: BESIII physics run

SR T . DS IR, WO e

1989-2004 (BEPC):
Lpeak=1.0x103! /cm?2s

e 2009-now (BEPCII):

Loeai= 1.0 X1033/cm2(4/5/2016)

e
R - i
- . »
o
v
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BESIL BESIII data samples

13X 10° 6 X 108 * 3773 [ 4040 J[ 4415 [ 4600 J

7. -1 ‘ -1 -1 . -1
7 296" L 05fb” L 1 Jl 055
: J/p ¥(25) F PDG
6 [ A Mark-I | .
B Mark-I + LGW -
- ® Mark-II i
5 e PLUTO / |
R : ) DASP
4 #¢ Crystal Ball
- * BES .
NS U t\&r 5
: l t 1 1 | ’_l 1 1 1 1 l 1 ] 1 l \ 1 Il :
3 35 4230 + 4260 5 4360 °
2.3 bl 0.5 fb!

|
+ 4100~4400 MeV: 0.5/fb coarse scan Do -1 €an reach here:

* 3850~4590 MeV: 0.5/1b fine scan
* In 2015, we finished energy scan at 2000~3000 MeV
* In 2016, we took 3/fb Ds data about 4180 MeV for Ds physics

(about 5 times of CLEO-c data)
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BESII

Magnet: 1 T Super conducting

The BESIII Detector

NIM A614, 345 (2010)

MDC: small cell & He gas

L

G,,=130 um

Wi
dE

p =0.5% @1GeV

/dx=6%

L 1 ]

3100
(2373}

-TOF:

or = 90 ps Barrel
110 ps Endcap

EMCAL: Csl crystal
AE/E =2.5% @1 GeV
Gy, = 0.5~0.7 em/VE

Data Acquisition:
Event rate = 3 kHz
Throughput ~ 50 MB/s

—ore=1.4 cm~1.7 cm

Muon ID: 8~9 layer RPC

Trigger: Tracks & Showers
Pipelined; Latency = 6.4 ps

The new BESIII detector is hermetic for neutral and charged particle
with excellent resolution, PID, and large coverage.




BESIL BESIII Collaboration
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Al Charm facilities

* Hadron colliders (huge cross-section, energy boost)

— Tevetron (CDF, DO)
— LHC (LHCb, CMS, ATLAYS)

* ¢'e” Colliders (more kinematic constrains, clean
environment, ~100% trigger efficiency)

— B-factories (Belle(-11), BaBar)
— Threshold production (CLEOc, BESIII)

Can not compete in statistics with Hadron colliders & B-
factories!!!

* Quantum Correlations (QC) and CP-tagging are unique
* Only D meson pairs, no extra CM Energy for pions

* Systematic uncertainties cancellations while applying double
tag technique

CKM 2016, Mumbai 11



BESII

Strong Phase o«

2.93 tb! @3.773GeV
Quantum correlation - Interference - access strong phase!

(Knt|D¢p,)=((Knt| DO)(K7|D%) /N2 = V2Arp, = Ay, + A,

|Acp—|? — |Acp+|?
|Acp—|* + |Acp+|?
__ Br(D¢cp_—Km)—Br(Dcp,—Km)
" Br(Dcp_—Km)+Br(Dcpy—Km)

2T kp " COSOkm ~ Acpokn =

I + Flavor tags: K'n*, K'n
Strong phase: < " > ——=-r e | + CP+tags (5 modes): KK*, n'r, K20, non0, pOn®
-t 0
(k77" |D*) + CP-tags (3 modes): K9n% K9n, K2o

'R I
L I Kw Lo BESIII results:
10000 1 ©
S [Single Tagp = cos0gr = 1.02£0.11 £0.06 £ 0.01
[ 33
< 5000 12 o The third error is due to the input
Tt | ot parameters
L% e Hho 184 186 188 o World best precision
Mgc(GeV/c?) Mg(K2n0)(GeVic?) » In 10 /fb BESIII data, precision of
= Will h ~0.07
PLB 734, 227 (2014) cosbir will reach ~0.0

19



BESIT (¢, $9)In D' —>K 7' Dalitz analysis

GGSZ (DahtZ) methOd extractef from fit measured by CLEO
Tyi PRD82, 112006 (2010
B* - DK* yields to the B™ yields [ ( )

/ SN

(VD)= hy[Ksi+ 8 Kei + 2 KK Ga@ £ y360)]

We can calculate ¢; and s; from double tags of
D% >Kmt*rr vs D (K t'rv or CP eigenstates)

A relationship can be
shown between
Dalitz bin yields and

c; and s; (;| | S| ci" s'i
(in backup slides) .

KSa*xvs. Kg ot Kt vs. K{ ot v

CP tags vs. K_ * CP tags vs. K x*

relationship between (c,c’), (s, s8’)
| |

Only c;, s; from Kt is used to calculate y.
However adding in D°->K, i we can calculate ¢’;, s'; and use how
they relate to c;, s; to further constrain our results in a Global fit.

123



BESI Preliminary Data Results

2.93 b @3.773GeV O Model prediction

15 e BESIII
© ¥ CLEO-c

| Babar 2008 Optimal Bins |

' 2.5
2k

_1: .
E BESIII preliminary
-1 q

15 -1 05 0 05 1 15

1.5

- N w -~ o =] ~ ©

1~

0.5f

Still statistical limited.

Only statistical errors for BESIII
Consistent agreement with CLEO-
¢ measurements, but superior in
statistical errors

Based on the BESIII results, we expect a reduction in the (c;, s))
contribution to the uncertainty in y/¢3 of ~40%.

Crucial inputs for the future analysis carried out in the LHCb and Bellell

experiment.
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BESII

Ycp Mmeasurement

. . 2.93 tb! @3.773GeV
We measure the y_using CP-tagged semi- @
leptonic D decays, which allows to access CP Yep 1 (Fz;cmrcp— _ Fz;cp—rcm)
asymmetry in mixing and decays. 4\L'yep-L'eps Tiepilcp-
HFAG-charm
4+ Reconstructed modes: o
E791 1999 }{ b {{ 0.732 = 2.890 = 1.030 %
+Flavor taQS: Keve, K/'NH 3.420 + 1390 = 0.740 %
+ CP+ tags (3 modes): K'K*, n*n, Konn®, S T 1m0 225002 1400
4+ CP- tagS (3 mOdeS): Ktho, KgT], Kg(x) Belle 2009 o] 0.110 = 0.610 + 0520 %
&:; ‘ L o 80 LHCb 2012 - 0.550 = 0.630 = 0.410 %
~ I K 5
E 6000 o E 6 b Kew Belle 2012 H 1.110 = 0.220 = 0.110 %
24000 - Singl ags % 40 Doulk 0.720 = 0.180 = 0.124 %LJ
‘3 2000 E 20 ¢ BESII 2015 | H—e -2.000 = 1.300 = 0.700 %
3 ol TR O it
1.84 1.86 1.88 -0.1 -0.05 0 0.05 0.1
Mg(GeV/c?) U, (GeV) Norld average | 0835 = 0.155 %
4 3 2101 2 3 4
PLB 744, 339 (2015) Yep (%)
BESIII result:

4+ Most precise measurement with QC
charm mesons

4 In the limit of no CP violation: y ., =y
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B(D - K2n%(n%)) — B(D — K{n°(x°
BGSI[[ R(D — Kg,Ler('/rO)) = BED : K§7TOE7FO§§ + BED : Kﬁwogﬂogi

- interference of the CF component D - K°n’s with the DCS D - Kn's
component. IK% > = 1//2 (| K% - | K%) and IK%> = 1/7/2 (1 K% + | K0 >).
The sign of this interference of K° with K° is opposite for K°_ and KO,

Single tag:
v CP+: KK, i
v CP-: Kgm©;
v' Cabibbo Favored (CF): K, Knmmr, Knm©;
Double tag:
v CP+ (KK, rimr, K 9, Kgmom9) VS CF (K, Knimrr, Kr©):
v CP- (Kgn®, K m%n9) VS CF (Km, K, Kmm©);

2
Nstcr)y =(1+7%) - 2Npopo - Ber - €sT(CF)
N. —ON om0 - B Nep-.cr/ecp-.cr _ Ncpy.cr/ecpi.CF
ST(CP+) =4lNpopo - BCP+ * €ST(CP+) C Nep-/ecp Nepy/ecpy
f

NDT(CF,C’P:!:) 2(1 + r? F 2r cos 5) 2N po po -

Ncp- cr/ecp-.cF + Ncpy . cr/ecpi.cF
Ncp-/ecp Ncpy/ecps

Ber - Bep+ * €p1(CF,CPE):s

_ 2rcosd

1 Ncrcps/e
’ C =
(C 14 r2

1FCy Neor ’

)

We can have Bgig(cpr+) =

CKM 2016, Mumbai 16



BESII K; reconstruction and DT yields

- K, interact with EMC and deposit part of
energy, thus giving position information.

« After reconstructing all other particles, K;
can be inferred from its position information

and the constraint AE = O.
Statistical only

. D — K%, n°
- BTk 0(%) | Brig,o(%) | R(D— Kgpm)
&% | 1.208+0.041 | 1.061+0.038 | 0.0646+0.0245
K3m | 1.212+0.037 | 0.9854+0.036 | 0.1035+0.0237
K70 | 1.251+0.028 | 0.953+0.029 | 0.1351+0.0186
All | 1.23040.020 | 0.9914+0.019 | 0.107740.0125
1 D — K ;n'n"

o Y s270(%) | Bri,om(%) | R(D — Kg27")
S 1.02440.049 | 1.299+0.080 | -0.1183+0.0385
QY“ 0.887+0.043 | 1.097+0.073 | -0.1060+0.0409
K7m° | 1.010+0.036 | 1.158+0.060 | -0.0681+0.0313
All | 0.9754+0.024 | 1.175+0.040 | -0.0929+0.0209

first measurement

CKM 2016, Mumbai

K nm™ vs KLT[O
g = 1857:58 #

186 187 188

185
M,/ GeVic?

CLEO: R(Ks,m°) = (10.8 £ 2.5 + 2.4)%

e (Consistent with PDG values

* Ks,m" agrees with U-spin symmetry

« K;2m? is the first measurement

17



BES]]I Kev vs CP+ (K%7°, K97% and Ycp

Single-tag yields can be got from Kgn®, K 1% branching
fraction measurement results. Double-Tag yields are from
U iss fit.

Uniss(tag) = Episs(tag) — Pmiss(tag)

[ ARooPlot of “The Beam Constraint mass (GeV)" | A RooPlot of “The Beam Constraint mass
§ g o= Pmi.s-s(ta,(/) - P('*’(’* i P.s'ignul _ P[u_(][ra('kt
s - ) s
-] 5 250
| s G 3
c g 200
300— ° w
E 6\' 150
2001—
C Q‘ 100{—
100— 50
- = JODMELLTPPre: ~
0 ; .’L~ L- L PR Y PR 1 123
183 1.86 187 1. .89 % -0.05 0 0.05 0.1 0.15 0.2
The Beam Constraint mass (GeV) The Beam Constraint mass (GeV)
(a) K27° VS Kev tag-side (b) K¢=? VS Kev signal-side
[ “A'RooPlot of "The Beam Constraint mass (GeV)" | [ ARooPlot of "The Beam Constraint mass (GeV)™ |
3 F § F oxwe
§ 160} — ; 2501 =1174:42
S k- - r =239:35
| 3 S
- = -
1002— 'E m:
80— -
0~ 1001
40: E
[ 50
2 E
E i [ 4 sisggapentttnagyy
. 85 e A T ) $% 03 3 o ¢ e 01 02 03 0.4
The Beam Constraint mass (GeV) The Beam Constraint mass (GeV)
(c) K97° VS Kev tag-side ) K970 VS Kev signal-side
L7 S I er tag-side (d) Iy 7 S I er signal-side

This work gives: ycp = (0.980 + 2.429)% (preliminary) Statistical only

Consistent with the published BESIII result: ycp = (—2.0+1.3+0.7)%
18



BESII

CP asymmetry: Acp(f)

L'(f) —T(f)

*x CPV in charm:
%+ SM:<=afew %
e NP:>~1%

TT(H+T()

CPV 1n charm factory

Data:
Decays of interests:

taken at

D > ntn~ K*K-,K~mt,

Kem®, Kgn, Ksn'

D+ N T[OT[+, T[OK+, 777.[+’ nK+’
n'mt,n'Kt, Kdnt, KJK

Bppg

(1.421 4+ 0.025) x 103

(4.01 +0.07) x 103
(3.93 + 0.04) %
(1.20 + 0.04) %

(4.85 + 0.30) x 1073

(9.5 4+ 0.5) x 1073

BESIII preliminary - (stat) £ (sys)
*  World precision: ~ 0.1% Tre (1505 200102 0,030 x 103
T . . . X
— -3
* CLEO-c measured Acp based on ﬁi’jr . ‘4-229(;%8‘;:1’ (fo%é’*z)of;g) N
single tag events PRD89, 072002 (2014) ngro (1.236 <+ 0.006 + 0.032) °/§
Ke (5.149 + 0.068 & 0.134) x 10~
< at the order 1% for all modes Kgn™  (9-562 £ 0.197 £ 0.379) x 10~
. 7%zt (1.259 + 0.033 + 0.025) x 103
< no evidence of CPV 70K+ (2.171 4 0.198 + 0.060) x 104
. _ nmt  (3.790 % 0.070 + 0.075) x 103
< systematics dominant nK*  (1.393 + 0.228 + 0.124) x 10~4
n’wt  (5.122 4+ 0.140 + 0.210) x 1073
n’ KT  (1.377 4+ 0.428 + 0.202) x 10~4
— Ko7t (1.591 + 0.006 + 0.033) x 102
In future charm factory, it is important K§K+ (3.183 + 0.028 + 0.065) x 103

to reduce the systematic uncertainty
by using a large D threshold sample

(1.24 + 0.06) x 103
(1.89 + 0.25) x 10— *
(3.66 + 0.22) x 103
(1.12 +0.18) x 10~ *
(4.84 + 0.31) x 103
(1.83 +0.23) x 10 *
(1.53 + 0.06) x 102
(2.95 + 0.15) x 103

BESIII has good potential to explore CPV
Many channels have best precisions

CKM 2016, Mumbai



BESIT BFs and CPV in SCS decays
D">KK*, KK, K, K" and K;K*"r’

« The singly Cabibbo-suppressed (SCS) decay mode D+*—>KOK+ is useful for the
estimation of SU(3) violating effects in the D meson system.

« Direct CP violation in SCS D+ decays could arise from the interference between
tree-level and penguin decay processes.

« 6 CF ST modes v.s. DT signal modes; KL is inferred by EMC shower and the constraint AE = 0
« Two dimensional fits to Mgc(tag) versus Mgq(signal)

Lm0 ) BESIII preliminar
% 150 D+—)KOSK+1EO % p y
= = 1000 Mode B (x10-3) Acp (%)
N N KOK*  3.06+£0.09£0.10 -1.5+£28+ 1.6
P 3 KYK*r0 51640214023 14+4.0+24
o ] ] © ] KYK*  323+0.11+0.13 3.0+32+12
w184 18 18 W~ 184 18 188 K9K*70 52240224021 09+41+16
My (GeV/c?) My (GeVico)
Ng R '0' ' K 8 0 70
> gD KK > —KK : .
2 T 1 2 L > B(D*>KK*) agrees with the CLEO's
60 ]
o w0 I = 4 > BFs of D*>KK*m0, K K+ and K K+m©
2 1%, are measured for the first time
S Lt #4168 b At ] » No evidence for CPV
0 >
w 184 186 1.88 L 184 186 1.88
Mg (GeVIc?) Mg (GeVIc?)
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BESIT Prospects of data taking at BESIII

* BESIII collected world’s largest samples of J/y, y(2S), w(3770),
Y (4260), ... from e"e” production.

* It will continue to run a few years.

JIP 1.3*10° 21x BESII 10*10°
Y’ 0.6%10° 24x CLEO-c 3*10°
B Y(3770) 2.93 fb'! 21x CLEO-¢ 15~20 fb!
Above open charm 0.5 fb"'@(4040), 1.9 fb"! @~4260, >15 fb!
threshold 0.5 b'l@4360, 1.0 b"! @4420, 0.5 b @4600,
scan data @4.19~4.30GeV in 2017.
R scan and tau 3.8-4.6 GeV at 105 energy points
2.0-3.1 GeV at 20 energy points
Y(2175) 100 pb! (2015)
P(4170) 3 bl (2016)

Opportunities for precise determination of
strong phase and D mixing

CKM 2016, Mumbai 21



Prospects of charmed hadron decays

Data at 3.773, 4.18 GeV and 4.63GeV

Systematic Statistical
~3 fb-1 +10 fb-1
Afp.Ip. ~0.9%BESH 2.6% 1.3%
Afpfps+ (U+7) ~1.4%CLECc ~1.5% ~0.7%
Afpsklfosk ~0.5%BESH 0.4% 0.2%
Afps . Mo, ~0.7%BESHI 1.3% 0.6%
|V s|PSH> v (u+7) ~1.4%CLEO-c ~1.4% ~0.7%
|V |PO7K-e+v 2.5%BESNI(2,49,-QCD) 0.4% 0.2%
|V .q4|PH2HY 2.1%BES(1.9>0.5%"9¢D) 2.6% 1.3%
|V 4|PO 7%V 4.5%BES(4.49%,-9CD) 1.3% 0.6%
(ci,s;) in D> KOr+r- Uncertianty for y/¢, 1% 0.5% «
A pK-m 4.8% ~2%
(0.6fb'@4.6) | (3fb'@4.6X)

CKM 2016, Mumbai 29



BESIT Strong p.

>

Y

&

VY 4v &

Y

!

nases 1in D hadronic decays

Decay mode

Quantity of interest | Comments

D — Kirtm™

prel. release

D — K'K+K-

D - K*nFrtn—

D— K*K—rntn~

Do rntrntrw

D— K*r¥q0

D— KK*n¥

D— o a®

D— Krtn—n®

D— Kt*K—7°

D— K*r®

¢; and s;

¢; and s;

R, 6

¢; and s;

F, or ¢; and s;

R, ¢

R,§

F,

F, and c; and s;

Binning schemes as those used in the CLEO-c
analysis. With future, very large ¢/(3770)data
sets, it might be worthwhile to explore alter-
native binning.

Binning schemes as those used in the CLEO-c
analysis. With future, very large ¢/(3770)data
sets, it might be worthwhile to explore alter-
native binning. LI

In bins guided by amplitude models, currently
under development by LHCb.

Binning scheme can be guided by the CLEO
model [18] or potentially an improved model
from LHCb in the future.

Unbinned measurement of F,. Measurements
of F. in bins or ¢; and s; in bins could be
explored.

Simple 2-3 bin scheme could be considered.

Simple 2 bin scheme where one bin encloses
the K* resonance.

No binning required as F; ~ 1.

Unbinned measurement of F. required. Ad-
ditional measurements of F. or ¢; and s; in
bins could be explored.

Unbinned measurement required. Extensions
to binned measurements of either F, or ¢;

and s; possible.

Of low priority due to good precision available

1Cb-PUB-2016-025

Status at BESIII
= published
> under study
o in plan

through charm-mixing analyses.

CKM 2016, Mumbai
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3¢ Summary

* Unique access to strong phases & ability to extract model-
independent results with charm at threshold

* BESIII 1s successfully operating since 2008
— Collected large data samples in the t-charm mass region

* BESIII will continue to run 6 — 8 years.

* BESIII team has learned and developed technology for

charm mixing and CPV at threshold.

— 2nd generation of QC analyses, while CLEO-c activity is declining,.
— more precision, new modes, new variables

— some challenges on the systematics

* Future goals
>15 /tb Y(3770) data, and roughly 50M D°, 50M D* |, IM A,, 15M
Ds, produced near threshold

Many works are ongoing; Stay tuned!
CKM 2016, Mumbai 24



BESIT

Thank you!

I |

CKM 2016, Mumbai



BESIT

Connections of ¢, s; and ¢’; s,

" indicates
From the CP tag modes, we are able to find ¢; and ¢’; numbers from
Kt decays
S i .
M, = == (K; £2ci/ KKz + K7) | (CP. K2n*n™)
-)bf M; yields in each bin of Dalitz plot for CP even(odd) modes.
S:t 0 S.(5_), number of single tags for CP even(odd) modes.
M = J ’] K. CP. Kintn™ K;(K;), yields in each bin of Dalitz plot in flavor modes.
, Qbf i/ KIKL+ KD | L )

From the Double Dalitz modes, we are able to find ¢;, ¢';, s;, 5';

Np
M;; = 2,‘3% (]\ N5+ Kl — _\/I\',-,]\'jlx';[\'j(v,f(-j + 5i5;)) (1\5“ T, ]\'grr+ﬁ_)
M = Al B(1\ ]\ + K5 1\ \/1\. [\’[\ K ila '- + s; )| (K9ntn, K7 n™)
4 i,j 2‘5f '“1"] S /" 3 L /"

M; ; yieldsin each it"bin of the first Dalitz plot and

the j* bin for the second Dalitz plot.
S¢, number of single tags for flavor modes.

K;(K;), yields in each bin of Dalitz plot in flavor modes.
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BESIL Impacts in LHCb y/¢5; measurement

Run Period [Ec)y] Collected / Pro- | Cumulative | Year attained
jected luminosity | yield factor
per run compared to
Run 1
Run 1 [7.8 TeV] 3 b’ 1 2012
Run 2 [13 TeV] 5 fb! 4 2018
LHCb phase-1 upgrade [14 TeV] | 50 fb~! 60 2030
LHCD phase-2 upgrade [14 TeV] | 300 fb™! ~400 2035(7?)

* By considering the evolution of the LHCb measurements,
which may differing among modes, this strong phase
uncertainty is

1.7 to 2.2° at the end of Run 2
1.8 to 2.5° at the end of the phase 1 upgrade
* So now compared to the total precision an y from LHCb
expected
Run | —o(y) = 7° - limited impact of strong phase measurements
Run Il - o(y) = 3.5° - becomes significant
Upgrade phase | o(y) ~ strong phase uncertainty
CKM 2016, Mumbai 7



BGS]]I Amplitude analysis of D'->K-n*atn-

@ This decay is one of three golden decay mode of D°

€ The knowledge of intermediate process can be widely used in many
measurements, such as to study branching fraction and strong phase used in
CKM unitary triangle y measurement

€ Construct coherent sum of 23 amplitudes and fit to data

double-tag (DT) 15912 events with purity of 99.49

( g (DT) purity /o) 2.93 fb! @3.773GeV
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* Improvements over the existing results!
* Strong phase extraction is under studies
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BESIT  Amplitudes of fitted components

With the fit fractions (FF) of every components and the branching ratio of D° —

K~mn*n*n~, we calculate the branching ratios of the components with
Br(Component) = FF(Componet)Br(D® » K ntn*n™).

The results are listed in the table below :

Component Branching fraction (%) PDG value (%)
D" — K*Yp" 0.99 +0.04 £+ 0.04 + 0.03 _1.05+.0.23
DY — K~a7 (1260)(p°7T)  4.414£0.224.0.30 £ 6,13 3.6.4+ 0.6
DY — K (1270)(K*°7~)x™ 0.07 £ 0,014 0.02 & '0.00

DY — K[ (1270) (K~ p")zr®, 0127 40:02 & 0.2 4 0.01 0.29 = 0.03
DY - K= xt)p° 0.68 £0.00 + 0.18 + 0.02  0.51 4+ 0.23
DY = K#Vaia= 0.57 +0.03 4+ 0.034+ 0.02 0.99 + 0.23
D° —» KTahntsmr 1.77 4+ 0.054+ 0.04 £ 0.05 1.88+0.26

In the table, the first and second uncertainties of the branching ratios are
statistical and systematic uncertainties from the fit fractions, the third
errors is the uncertainties related to Br(D° - K wtn*n™) in PDG.
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