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The Landscape for open charm

B factories:
--BABAR, Belle
-- Super-B factories ?

Hadronic Production:

--Fixed target: FOCUS dominates
--LHCb: on-going now!

--ATLAS and CMS

ete- Colliders@threshold:

-- Precision results dominated by CLEO-c

-- Quantum correlations and CP-tagging are unique

The BEPCII machine overcomes the key limit of CLEO-c: luminosity
However, our first running @BESIII concentrates on charmonium:

very large J/y and y(2S) samples. This is OK, since we need to
match CLEO-c systematics for open charm!
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BEPCII Storage Ring
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Beam energy:
1.0-2.3 GeV
Luminosity:
3~10X10% cms
Optimum energy:
1.89 GeV
Energy spread:
5.16 X 10+
No. of bunches:
93
Bunch length:
1.5cm
Total current:
091 A
SR mode:
0.25A @ 2.5 GeV



BEPCII/BESIII Commissioning milestones

Oct. 25-31, 2007: accumulation of electron/positron beams

Nov. 18, 2007: first e+e- collision without BESIII detector

Mar. 2008: Collision at 500 mA X 500 mA, Lumi.: 1 X10%cm2s?
April 30, 2008: Move the BESIII to IP

July 20, 2008: First e+e- collision event in BESIII

April 14,2009 BESIII ~100M y(2S) events (~40 days)

May 14, 2009 BEPCII Lumi. ~ 3 x10%cm-2s

July 28t, 2009 BESIII ~230M J/ y events (41 days)
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Luminosity (cm—2s—1)

Luminosity improvement
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BEPCII peak luminosity trend
(2008-7-15 to 2009-5-13)

Peak luminosity of 3.0x1032

achieved on May 13, 2009

at about 2x500mA, with 71 bunches.
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Luminosity from Jan. 16-May 20 2010@y(3770)
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Main parameters achieved in collision mode

parameters design Achieved

BER BPR
Energy (GeV) 1.89 1.89 1.89
Beam curr. (mA) 910 650 700
Bunch curr. (mA) 9.8 >10 >10
Bunch number 93 93 93
RF voltage 1.5 1.5 1.5
*v, @1.5MV 0.033 0.032 0.032
ﬁ;/ﬁ: (m) 1.0/ 0.015 ~1.0/0.016 ~1.0 /0.016
Inj. Rate (mA/min) 200 e /50 et >200 >50
Lum. (103¥3em-2s1) 1 0.30

2010-5-25
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BESIII Detector

Main Drift Chamher e e — Super-conducting
(MDC) [, B magnet

APIP (%) =05-07% N =P 9 N 1.0 tesla

(1 GeV) 5y = |

Gyerax (Vo) = 6-8%

EMC: AE/VE(,))=25-3% (1GeV)
c,,(cm)=0.5cm-0.7cm/ vV E
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2008

0,

First Hadronic Event on June 2
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BESIII performance

Subdetectors design measurement

Momentum resolution
(1 GeV) 0.5-0.7% 0.58 %

MDC 6.0%

dE/dx resolution 6-8% (hadron)
5.3% (Bhabha)

Energy resolution

EMC (1 GeV) 2.5-3% 2.5 %
Spatial resolution 5-7 mm 6.0 mm
) Barrel 80-90 ps | 80 ps (Bhabha)
TOF Time 100-110
resolution Endcap os 100 ps (dimuon)
| counter Opo=1.4 cm~1.7 cm < 1.7 cm
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Data samples at BESIII

Type BES-III BESII CLEO-c
(x10°) (x10°) (x10°)
/vy 230 58 -
y(2S) 108 14 27
DDbar 4.7(0.7fb1) 0.2(0.03fb 1) 5.4(0.8fb1)
DsDs - - Scan
DsDs* - - 0.55(0.6fb1)

The BESIII is taking data @y (3770) peak now, we expect about 1fb-1 will be
collected by the end of June before summer shutdown.
A scan of y(3770) peak is being done this summer!
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Physics program at BESII]
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Charmonium physics [ e , B
-- Spectroscopy and decays | k., T
-- New hidden charm L
Ligh t ha dron ' Orbital levels

-- Establish spectrum of light hadrons ¢ R - 2 -

-- Search for non-conventional hadrons I —

-- Understand how hadrons are formed ) g

e fo

Charm physics | I

-- Decay constant, form factors

-- D% mixing and CPV

-- CKM: Vcs and Vcd
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Radiative decays: y(25)—>yX

‘ARooPIot of "M(x¥ \( I ) [[N(bkgd) = 849 + 74 4.
e P(2S ,XCJ%-’“ZGT 2T ]
Clean exclusive signal g+ BESIII | HEEEGER
3'°°| preliminary ;‘ ‘l' | | |
High statistics = F § 1y oo
Clear inclusive =oE o T N R
Q3 " 3.35 3.4 345 35 —386
photon spectrum “ Mo, ) (Vi)
E : T T T ]
Excellent photon 3 |
resolution &200

100}
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Y.; decays

Exclusive decays of x_ are a good

laboratory to test the color-octet mechanism

Test of color singlet/octet in P-wave charmonium decays.

models in x4 decays

[1] G.T.Bodwin, et.al., Phys.Rev.D51,1125(1995)
[2] H.-W. Huang and K.-T. Chao, Phys. Rev.D54, 6850(1996) )

i e [3] J. Bolz et. al., Eur.Phys.J. C 2:705-719(1998)
Probe single/double OZ]I decay width theory[3] PDGO8
suppressed decay of [ Xeo 2 ™ n:]/kev 235 25 2
charmonium states [[x >0 ]/ keV 1.93 14 +0.2
Mxo2nnl /keV | 327 25 %4
b s [[Xo?Mn] [ keV 2.66
e, r. L ‘1_
Comap 1 i 5 . I v
2010-5-25 Hai-Bo Li (IHEP) 15



0
xg — 1019 nn from y—yy 4 decays
BESIII PRD 81, 052005 (2010) S
—~ =
<2000 ©
Radiative 2 [ % .
© @ -
photon > =
©1000 T
spectrum z 100
0BT 01203 ot _
CLEO, PRD79:072007,2009. E(y) (GeV) E(y) (GeV)
Decay mode Yo (1073) Yo (1073)
%70 | BESIII 3.23+0.03+0.23+0.14 0.88+0.02+-0.06 +-0.04
PDGO8 | 2.43+0.20 0.71+0.08
CLEOc |2.94+0.07+-0.32+0.15 0.68+0.03+-0.07+-0.04
mm BESIII 3.44+0.10+0.24+0.20 0.65+0.04+-0.05+0.03
PDGO8 |2.4+0.4 <0.5
CLEOc |3.18+0.13+0.31+0.16 0.51+0.05+-0.05+0.03

CLEO-c used their own measured BRs for y—yy; decays.
Hai-Bo Li (IHEP)
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Xg —>4 10 from y—yy  decays

» Branching fraction excluding Ks —» n0x0
BR( X, — 4 m°)=(3.42 + 0.07 + 0.45) 10
BR(X_, — 4m°)=(0.60 + 0.03 + 0.09)-10-3
BR( X, —» 4 m°)=(1.13 = 0.04 = 0.15) -10®

» Branching fraction for y ., — KsKs

BR( X KsKg)=(4.1=x 04, )" 103

BR( X, Ks Kg)=(0.6 + 0.2, )" 103

“stat

CLEQ Collaboration, Phys.Rev.D79:072007,2009.
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BESIHI  BR( X KcKg) =41+ 04

)+ 107

stat

PDG 08 : BR( X o> Kg Kg)=(2.82 £0.28 ) - 10
CLEO-c: BR( X_4? Kg Kg ) =(3.49 £0.08 +0.17 +0.17 ) - 107

10~

sat )

PDG 08 : BR( X(,? Kg Kg)=(0.68 =0.11) - 107
CLEO-c : BR( X_,” K¢ K¢ ) =(0.53 £0.03 +0.03 £0.03) - 107}
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Only statistical errors are shown

XC] —>Y®

= BESIII
- preliminary

e T L P e A I = T Tover iy

=g

PR77 (1950)242
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o Helicity

—>
Measurements of X yV V =@, 0 o
xa Y0 | g oYe
§° BESIN ; :‘;: BESIII 2
’5:_ preliminary + = =k preliminary 3
e T TS .a 35 ‘.3.4"—‘.. 345 g :
M, , (Gevic) M, . (GeVic?)
modes BR(x10-%) -6 -6 . . :
BR(x10") BRC107) | holarization(). = O
Y10 <14.8 <6.4 0.46 | dominated in
Yeg—=Y0 27.3:+5.5 . <26 3.6 | XYV decays.
X219 <7.8 <13 1.1 CLEO-c : “E
+0.048+0.002
Yo=Y P <9.5 <9.6 12 | f =0.07870%e002 EY
Ac1—>Y P 241 + 14stat 243+19+22 14 f =0 47+0.37+0.11 i
Ny P <19.7 <50 4.4 T a0z
c2 : . for x.,—y P and
Lo—>YO <11.7 <8.8 0.13 Ao YD
Xc1DYO 74.5+7.6,, 83£15+12 1.6 Landau-Yang theorem
Yc2—=>YO <5.8 <7.0 0.50 C.N.Yang,

e

COS@
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Measurements of y; —~ VV, V=¢,0

p(25) — 7o ¥(25) = quw
100 ’

50 Zco o Ze2

j‘; " } I d-side -

223 | h;*iﬂ |+W " {H+ y L/B | bands

Moy [GeVic?]

P(25) = ywo |
g Eeﬁﬁﬁfﬂ First observation of x4 2 ¢
i3 which is a doubly OZI suppressed
" Yo decay, long distance contribution
N3 v,?| may be important in charmonium
3 + LA decays.

._} T RS SRS 4 Yo
S R — mlwd)  a-Bo Li (IHEP) 19



h_: spin-spin interaction

® Spin singlet P wave (L=1, $=0) PRD 72, 092004 (2005) ;
38 w(’D) 2w -
® Test of QCD and potential model g MRS j
[ [ (] (] - C_ |
spin-spin-interaction tells us: 26 _ )
' ' ﬂ@) Xoi(1P) ="
AMp¢(1P) =m(h.) — % (m(Xe0) +3m(Xe1) +5m(xe2)) | - ol __ ]
o F / X J
AMps(1P) #0: if spin-spin interaction. 334 /’451 V4 -
2 | /
* E835 Evidencein PP — Ne — 1e? o | /
EE“S.E_— —
! JAp(1S)
» CLEO: Observation in - ;/ o
i = ' n.(1S |
eter 1928 5 hon 3'0_:;(—) ]
. LT U R R (S A
he = ney LI N N

AMy, ¢(1P)
— 0.08 + 0.18 + 0.12 MeV/c?
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Observation of h_ : Inclusive (tagged)

: : 0 (25)
e Select inclusive 79 (y’— 7%, ) % Rl
> 7 e
e Select E1-photon y to tag h.—vy n. e
e Double-Gaussian ® BW signal + E1-photon 2 "
sideband background. S . # e ¥
BES Collaboration, PRL 104, 132002 (2010) v
2 4000
E 3500; _______
Results: g wor )
® Br(\|!’_’ TCohC )X Br(hc—>ync )= 5 2500? iggé
(4.58+0.40+0.50) X104 20008 400l *
e M= 3525.40+0.13+0.18 MeV/cz "¢ 203;
e I =0.73+0.45+0.28 MeV - .
(<1.44 MeV 90%C.L.) 0F W3 3
0 [ | . . | . . | |

3.51 3.52 3.53 3.54

1" recoi mass (GeV/c?)
2010-5-25 Hai-Bo Li (IHEP) 21



Observation of h_ : Inclusive (untagged)

e Select inclusive n % (y’— 7%h_)

o D-Gaussian ® BW signal + 4t Poly. bkg
e Fit: mass and width fixed as tagged measurement

BES Collaboration, PRL 104, 132002 (2010)

>
g 50000 0 oot BESIII
Combined with tagged results, Li 40000 2500,
we firstly measured: 0 [ 29%0%
* Br(y’~n°h,) 300001
=(8.4+-1.3+1.0) X104 [ 502
* Br( hc_’ T Ne ) L 500t
=(54.3+6.7+5.2)% 10000 |10t g o
0= I3.151I — I3.|52I — I3.|53I — ‘3.’|54I

1’ recoil mass (GeV/c?)
2010-5-25 Hai-Bo Li (IHEP) 22



h_: analysis summary
BES Collaboration, PRL 104, 132002 (2010)

BESIII CLEOC
Br(y’— n%h,_ )X Br(h.~y 4.58-+0.40-+0.50 4.19+0.32+0.45

n. ) [10]

M [MeV/c2] 3525.40+0.13:0.18  3525.800.23+0.15
I [MeV] 0.73+0.45+0.28 1.1 (NRQCD) Kuang

<1.44 @ 90%CL

0.51 (PQCD) Kuang

AM, (1P) [MeV/c2]

0.10+0.13+0.18

0.08+0.18+0.12

CLEO-c Collaboration, Phys.Rev.Lett.101:182003,2008

BESIII theoretical prediction
Br(y’— n%h, [10-4] 8.4+1.3+1.0 4-13
Br(h.—yn.) 54.3+6.7+5.2 41 (NRQCD) Kuang

88 (PQCD) Kuang
38 Godfrey, Rosner

Theoretical predictions: PRD65, 094024 (2002) & PRD 66, 014012 (2002).

2010-5-25
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Light hadron spectroscopy

e Motivation:
— Establish spectrum of light hadrons
— Search for non-conventional hadrons

Glueball spectrum from LQCD

e Why at a BESIII ? ] o — 5
— Gluon rich - 2*‘—%':= )
— Kinematics favorable - 3+__1'—
— Clean environment, no combinatoric 8 | ~
background K 2T 3 E
— Important JPC filter, and isospin filter © 6 2++_°+_ ;é

2
1
)wv‘< |
hadrons
0 0
++ -+ +- =
hadrons
Y. Chen et al., PRD 73 (2006) 014516

2010-5-25 Hai-Bo Li (IHEP) 24




pp threshold enhancement @ BESII

e What could it be?

150
— pp bound state?
— FSI effect? %
2 100
— or some of both? &
3
S 50
s
L
0

— +3 +5 2
M=1859 "1 72 MeVic

I" < 30 MeV/c? (90% CL)

2010-5-25

Jly — ypp
— T 1 ' r r 1 7] 1 F:RL 911 (|20{|)3) 0?2001
i . X(1860) BESII -
i | SRR A A
A e L
;*"*"'rx- — ey
0.00 0.10 0.20

Hai-Bo Li (IHEP)
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X(1860) in close to pp threshold

Several non-observations... m‘T(lS ) — o7 (CLEO)_
PRL 99 (2007) 011802 % é/_ .
PN S L I R DAL LA R g -
- (25) — ypp (BES-I) . 2 [F -
15 -: g
5 : PRD 73 (2006) 032001 |
5 - li 1.|9 | 2.|1 | 2|.3 | 2.|5 | 2.|? | 2.|9 | 3.|1
B B MinB (GaWie2)
[ L1 I L1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I l- f:";-ﬂ '“]ﬂ__ " -
%8 2\ 22 24 26 28 3 32 % - J/Y — wpp (BES-ID)
: wf
° o go o <40 [
No significant signal of "

X(1860) found
(only 2c significance)

DD 0. 0.0=% 0.8 008 L, - A . f-cguz
Mip Bl-2m_ (GeWic')
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Events/(0.005GeV/c?)

pp threshold enhancement @ BESIII

Published in
Chmese Physics C 34(2010)421

70 ‘//—>7T7TJ/‘//J/W_>7/DIT % 300 0N

o } BESIII | = >0t}

50 AT E 2 200}
- = B

40 5_ + H + _. f', :% 150

20 — """ ) ‘,':»i:.’..:_,_, ______________ + --------------------------------- _ 50 |- 3
] 800 002 004 006 008 0.0 0.12 0.14

000 005 010 015 020 025 030 Mpﬁ-Zmp(GeV/cz)

M _-2m,(GeV/c?)
M=1861 *6_,, *7 . MeV/c? M=1861.6 + 0.8 MeV/c?
T < 38 MeV/c? (90% CL) T <8 MeV/c2 (90% CL)

Consistent observation by BESIII !
2010-5-25 Hai-Bo Li (IHEP) 27



pp threshold enhancement @ CLEO-c

> CLEO-c does the same fit as that at BES, e
they obtain: § 70
M(Ry,) = 1861%°_ (MeV), T(R,,) =02, (MeV), 1@
B, (Jy=1Ry) X By(Ry, =pp) = (5.9°28, ) x 105 &

which agree with BESII results
[PRL?1(2003)022011].

> CLEO-c fit with three contributions:
Ry, + f(2100) + PS

JN—ppy

CLEO-c
preliminary

- 2
AMzM(pp)-Zmp (MeV/c™)

(1) (2) (3) The central value of the mass is close to the
sub-threshold resonance mass reported by BES
with M(R) = 1833.7+6.1+2.7 (MeV), observed in
[PRL 95 (2005) 262001].

M(Ry,) = 1837719, (MeV),
['(Ry,) =0, (MeV), CL=26.1%

Jiy=>vR, R=>n*rn/

B (JAW=>YRyy) X By(Ryp > pP) = (11.4742 5 *42) 1) x 107

BES considered these (2) and (3) as systematic errors.
2010-5-25 Hai-Bo Li (IHEP)
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X(1860) in y(2S) decays (preliminary)

e Checked also for enhancement 40 (25) — ypp (BES-III)

° ° ° o TE 35 :
in v’ decays (High statistics) E aof | | ’ ‘ ”
Confirmation of no observation of § 20 H | )HM | H ’
enhancement in y(2S) channel! 2 15 * * }
—pure FSI effect unlikely g 100 BESIII
L 55_ +EES|I|I| Data Prellmmary
Fit, assuming M(pp) =1856MeV, I'=20MeV 805 0 005 01 015 02 025 03
from BESII J/y—y pp : m(pp)-2m_(GeV/c?)
CLEO: QWG2010 . T
N, =9*10,,  y%dof =5358 Z.Metreveli Ezo Y(2S)=>vpp preliminary
B(y(2S)=>YR)xB(R->pp) = (0.66*073 ; 55)x 10 2 s :
B(y(2S)=>7R)XxB(R-pp) < 1.6 x 10 90% CL S :

BES(2007) PRL 99 (2007) 011802

N, =11.7+6.7, sig.=2.0s 3
B(y(2S)=>YR)XB(R—=pp) < 5.4 x 10 0 005 01 0I5 02 02 03
2010-5-25 Hai-Bo Li (IHEP AM = M(pp) — 2m, (GeV)




X(1835) at BESII

e LQCD predicts the glueball + =
mass of 0-*is ~2.3GeV. ]/W )T TN

120

e For O-* glueball, it may
have similar property as 1
(the main decay mode is
m n’).

e Confirmation of X(1835)
is necessary with BESIII
~230M ]/vy data sample

(0 ¢
o

4=
o

EVENTS/(20MeV/c?)

o

1.4 2.0 2.6
M(z*rm’) (GeV/c)

PRL 95,262001(2005)
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Events / ( 0.02)

X(1835) confirmed by BESIII

n'—p
st

M (GeVIcz).

mrn

 Statistical significance ~ 18c W

Events / (0.02)

500

400

300

200

100

2?7

- £if

- BESIII preliminary

: [ [ e ———————————————————— I
4 16 18 2 22 24 26

M__(GeV/c?)

T

—

S 140 ‘ n' — xan
S 1200 t

E 100 E_

§ 80 E_

w60 =

1.6 1.8 2 22 24 26
M__ (GeV/c?)

TN

Statistical significance ~ 9c

The possibility that there are

—T two new resonances is under

further study.

Fit result(Statisticsignificant~210) :
M =1842.4 £2.8(stat)MeV
['=99.2+9.2(stat)MeV

HEP) 31



Charm meson production

e Threshold productions at 3.773, 4.03,
4.17 GeV

e'e” » DD,D,D,,D.D;
e Quantum Coherent of DD meson pair

e Double Tag techniques: (partial-)
reconstruct both D mesons

e Charm events at threshold are very clean

2010-5-25 Hai-Bo Li (IHEP) 32



Clean single tag at BESIII

@y (3770) with 420pb-1! first clean single tagging sample:

12000F ; ; . =
10000( BESIII o
400" Preliminary 3
6000 ~
4000 | DODKrt 4
2000} -
03752 1.86 188
9000F ™ . ~
80005 BESIII
70001 Prelimi £
6000 reliminary ;
5000F =
4000 E
30005 =
e 0 3
20005 | D 2>Knnn -
1000:- . E:
0™ &1 186 1.88
mBC
2010-5-25

K+
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~_~~ )
o b
B S
| 14000- BEG] ©
1 12000 prefiminary
i 10000:—
8000;_ I\/IBC = \/Ebzeam_| pD |2
izx; D*DKnr Resolution:
- 1.3 MeV
ot - - — for pure charged
' ; ' modes;
14000 | | 1.9 MeV for modes
12000r. BEII with one =0,
- Preliminary ]
10000:— .
80001 o
60003— —f
ao00}- | D°2>Knr” :
2000[- .
0— 52 186 88
mBC
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Prospects for Charm flavor physics

Look for the size of the statistics/systematic/FSR errors
for precision measurements at BESIII after CLEO-c.

CLEO-c errors for D° /D* physics with 818 pb'1@3770

fp, (D*>u*v): +4.1% (stat.) + 1.2% (sys.)

f_(0) (D%— nlv): 1+5.3% (stat.) + 0.7%(sys.)
BR(D—>K=n): +0.9% (stat.) + 1.8%(sys.)
BR(D*—>Km n): £+1.1% (stat.) =+ 2.0%(sys.)

CLEO-c errors for Ds physics with 600pb-'@4170
fp, (Ds*—u*v,tv ): +£2.5% (stat.) + 1.2% (sys.)
BR(Ds* —>KK 7 ): +4.2% (stat.) = 2.9%(sys.)

Significant gains will be made with increased luminosity at BESIII

even if systematic errors remain the same.
CP and D° mixing using quantum correlation are all
statistics-starved at CLEO-c, improvement will be made at BESIII.
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Proposed Running Plan at BESIII

In the next two years ™ running, BES-111 will collect 3.2 fb—1
@y (3770) which is more than 4 times larger than that at CLEO-c
2009-10 2010-11 2011-12 | 2012-13 | 2013-14
year Ds physics
<L en> 0.30 0.45/0.20 0.50 0.65 0.85
(10°3)
# of months 4 3/3 6 6 6
Ecm y(3770) v /3/ vy y(3770) | higher v | higher y
JLdt (fb-1) 1.0 1.1/0.5 2.2 3.1 4.1
# events T 10°/1.6x10°

|
Including 70pb-1 Scan between 3.9-4.6 GeV

scan of y(3770)

> Not official plan, may be changed!

> 1.0 fb-1 is a start point at BESIII for charm flavor physics.

> With about 4 times larger open-charm dataset that will be available
in 2012, BES-I11 will have able to make better informed decisions on

the physics potential of a more futuristic tau-charm factory.
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An example: D* leptonic Decays with the first w(3770) sample

vcd +

v is ¢ G% mp+Tp+ mi
W B(DT — Tv)=—L mi 1l — E V
D+ W ( ) 8 I ?n Ht fD+ | Cd‘
a -

V' SM predicts : (D* - I*v) = 2.35x105:1:2.65 (I=e: p:1)
CLEO-c [PRD 78, 052003 (2008)]: S
B(D* — p* v) = (3.82%0.32+0.09)x10* s LOCD
B(D* — t*v) <1.2x10° (t* > w*v only) D+_s>uv with 0.818 fb-! @CLEO-c

SM: B(D* > 1" v) = (1.01 £ 0.33) X10° 4,306 —— e~ pew CLEO: 205.8:89 MeV

=X B(tt— X) ?\"Tpmd/fb_l

U 0.1091 61

0 02552 143 —#—  new Fermilab/MIL(: 207:11 MeV
Tty 0.0932 52 2% — HPQCD: 207+4 M¢V

Sum 0.4575 256 e e e e

150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300

f, MeV)

B(Predicted) [10°°]
1-
1 -

BESIII will improve it with the first
Dataset @y (3770).

Sensitive to measuring D.|. — 7 A

:
.. J
radiative lepton decavs '

P A ) 1 82

[s s
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Conclusions

e BEPCII/BESIII had been successfully constructed and
commissioned with excellent performance

e In particular: BEPCII reached a luminosity of
3.0x1032¢cm 271,

e 100 M yw(2S) and 230 M ]/vy events samples have been
accumulated, results and preliminary results obtained.

e 700 pb'! @3770 is in hand and 1000pb-! will be
reached this summer.

e We expect great physics results in the coming years.

Thanks to my colleagues: Roy Briere, Weidong Li and Yangheng Zheng
at BESIII for collection of this talk.
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Precise test of CKM in D decays at BESIII

Observable | CKM QCD Lattice Exp meas E&p &

Br(D — f;;) Vg fp 2% fD| V¢d| 1.1%
Br(D, — fv) | |V fDs 1.5% fos| Vs 0.7%
Br(Ds— 1) Vies fDs / Vies fps )/
Ef[D—'*EIH} Vcd % ].?'D VCD'% 08?{]

dr(D° — 77) | |Vea| || Fo—=(0) | 4% Ved|Fo—=(0) || 0.6%
dr( D° — K_} |Vc5 FD—'~H( } 3% Vc5|FD—'~H(O) 0.5%
dr( |D5 —* H) er FDS_-,H(U} 2% |Vcd|FD5—'~H(O) 1.2'%
dr(Ds — &) | |Ves| || Fp.—s(0) | 1% Ves|Fp—s(0) | \0.8%
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Sensitivities (20 fb! at w(3770) peak )

e Mixing parameters

-Ry=(x2+y%)/2 ~10*inKn ¢ [BES __ | o
and Kev channels .
—Probe y: Aycp < 0.7%, ):
—Acosdy, < 0.06 u.si .
e CP Violation of
—AAp~ 103 in D* decays “5 'é
(direct CPV), | PO P L=
e Improvement to ¢s/y measurement X (%)

in B> DK <2° (CLEO-c: ~2°)
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Sensitivity of LFV

Improve the limits by more than order magnitude!

BES-TII (20 fb-1)
1()—8 CLEO—c (1fb-1)
B BaBar (288fb—1)

8.3
570 D" > K'e u"

5.9
26.4 _
I 500 | DA A ﬂ+

4.3 =
0 E FF
—1 D" — e

17
0 _
e 120 [P NIANY
24 0 +
B 100 B(D" —»e'e)

LFV and LNV are “smoking gun” , any indication of

deviation from zero will indicate New Physics (NP).

2010-5-25
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MDC performance—BhaBha events

Entries

250 .
: For Bhabhas in }/vy data,
200
o spatial resolution is135um
c and oPis 11.3MeV/c
055 o5 04" 92 o r'g‘jz' 04 06 08
1.565[
. oP=11.3MeV/c@1.548GeV/c | 1561 o+
u:AIOOOE_v oP = 0.011343 +/- 0.000030 45551 s
Y - i e s
£ — - 91.55—
10000 ~ _...:ol A IR I I
3000%‘ 1.545|— ‘
=
T - S ¥ Mt o Momghtum VS. (I)

P (GeV/c)
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PID: tlme resolution in TOF

o Bandaid Tioas B |
[ Barre olution Double Layer [ End ‘_:; °5°|“t'°“
80 bs * 1 00 ps -
160 =T
140 =+ E
7 E ~300F
120+ a r
=] : = C
2 £ i
: £ 250
2 -
O 80 o :—. ...........................................................................
(4 5 F:
60 150
40 ......... :.
100
20 : : e
Py = I I I P S P IR PR I 60+
0 10 20 30 40 50 60 70 80 E
tofid " < PS PSR P PO

tofid
1000:
9002— Barrel
ﬁ.sou;— Data
‘gmu;— 4
5 600[= Q A
° ° ] = 2
The momentum of 2c K/z separation achieved § s et oy
0.96GeV/c for barrel double layers TOF  § f L
a F el T 4' N
N EATTRORe— e, ST
100E-
) SR PR NPT PETE R TN FURT FUN FETT
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Energy Resolution in EMC from y(2S) data
Bhabha: 2. 4% 2Gamma : 2. 7%

ol

240 . 18000 1
ig e ‘F'I 1 16000 | o
180 o d "_ 14000 | MC _; ¥
160 a.a J] i 12'ZHZII:I§ == Ciala II
140 i 10000 | J'
120 # !
00 JJ - 8000 | f
80 i 11 6000 |
o I '
ol 3 _ 4000 | f
2 J 1 200} __,//
20 . 5
—j ........... e —— |, , SR
713 14 15 16 17 18 18 20 21 ) 1.2 1.4 1.6 1.8 20
esxd(GeV) ESxS(GeV)
s _F : g F :
E ?’_ . MC(CmS) -‘g ?__ e e . MC(CmS) . ..............................
s = : : : f
g of | = data(cms) . £ N ——— : Data(em)f o
E * C :
e L g e T T MRSt St S ot
[ B e« B E ]
4_ ' 4_ .............................. . et
e "y et A%
3 - LS C & "
¢ -
2 w |
‘ll)_lIII1(JIIIIZ(JIIII30||||40||||50|IIIS(JI

nTheta
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