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BEPCII: high Ium|n05|ty double rlng Colllder
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FSaTelll’re view of BEPCII /BESIII

BESIIT
deTacTor

N >4 Work beam energy:  1.0-2.3 GeV
S WRCE Design luminosity:  1.00X10%  cm2s-.
& Optimum energy: 1.89 GeV
A | _ > 4 Energy spread: 5.16 X104
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BESIII detector

Magnet: 1 T Super conducting ‘

\ 410D 750 | NDC small cell & Gas:

He/C,Hg (60/40), 43 layers

0,=130 pm
S o./p = 0.5% @1GeV
S s dF/dx=6%

5100

(2373)
(11300

oy = 100 ps Barrel
110 ps Endcap

Muon ID: 9 layers RPC
= 8 layers for endcap

EMC: Csl crystal, 28 cm Data Acquisition:

AE/E =2.5% @1 GeV Event rate =4 kHz
oz = 0.6 cmVE Total data volume ~ 50 MB/s
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Physics at BESI I

Light hadron physics:
-Meson spectroscopy
-Baryon spectroscopy
-Threshold effects
-Multi-quark states
-Glueball & hybrid
-Two-photon physics
-Form factor of nucleon

Charmonium physics:
-Spectroscopy
-Transitions & decays

Charm physics:
-Decay constant of D*/D_*
-CKM matrix: V 4,V
-Form factor of f,, (g?)
-D°D° mixing and CP violation
-Rare decays

1-QCD physics:
-1 mass and decays
-R values



Data taken at BESI 11

Data taken from: 2009
Achieved luminosity: 0.65X103% cm=st

® 2009: 106 M y(3686) and 225 M J/y

® 2010-2011: 2.9 fb-! data at w(3770)

® 2011: 477 pb1 data at 4.01 GeV

® 2012: T mass scan, 0.4 B y(3686) and 1 B J/vy
® 2013: 0.5 fb-1 @ each of 4.26 and 4.36 GeV (XYZ)

® 2014: 2.4 fbl @ 4.17 GeV (D)

® TBD: More data @ y(3770)7?

Reported results are based on 106 M y(3686), 225 M J/v,
2.9 fb-ldata at y(3770) and 477 pb-t data at 4.01 GeV
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Light hadron physics

> pp threshold enhancement in J/y and y(3686)>ypp

» First observation of n(1405)->f,(980)x°

> o threshold enhancement in J/y=2yod
» Structures in nn system via J/y=2>ynn

> New N* structures in y’2>ppn’

> PWA of y'=ppn
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pp threshold enhancement in J/y=2>ypp

First observed in Confirmed in y’'2>ntn-J/v,
J/y~>ypp at BESII J/y->ypp at BESI1I
My PRioIGoodozz001 T ] T
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8.00 0.05 0.10 0.15 0.20 0.25 0.30
0 0.1 Z&i—!mp (8’&3\/) M __-2m(GeV/c?)
M =1859 "2 *SMeV/c 2 M =1861"7 iMeV/c ’
I <30MeV/c® @ 90%CL I' <38 MeV/c’ @ 90%CL

® Many possibilities: normal meson/pp bound state/
multiquark/glueball/Final state interaction effect(FSl)...

® Spin-parity analysis is essential for probing for it’s nature
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PWA of J/y=>ypp at BESIII
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The fit with a BW and S-wave FSI factor can well describe
the structure. It i1s 7.1c better than that without FSI.

® Spin-Parity: JPC=0-+ >6.8c better than other assignments
® Mass: M =1832""(stat.)"(sys.) £19(mod.) MeV/c’
® Width: I =13+20(stat)"}\(sys.) +4(mod) MeV/c’ [ <76MeV/¢ @90%CL

201g-§82° B|IAy — vX(pp) [x B[X(pp) — pp|=[0.07% (stat.) "3 (sys) £ 2.3(mod ) [x 10



pp threshold structure in y'->ypp at BESI I
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BOF "RRL108(2012) 112003 ] < -
“% 400%—(33 R | — % 355
g 350 19 30§
S 300F 13 25
S 250f 1 € gl
£ 200f 1 2 ..
v : 1 5 13} 1
) 1505— B 5 10 -I-,.-'
100 = g
50§ : S5k
0 A W L e e - B T i Nl
2.0 2.5 3.0 35 0 0.1 02 03
M(pP)(GeV/c?) M, -2m, (GeV/c?)
® Different shape is observed
® Significance of X(pp) is >6.9¢
® Production ratio: Bly'> yX(pp_)J_ = [5.08°07! (stat.) "% (sys) £ 0.12(mod.) %

BlJ/y — vX
l V= (pp)J It is suppressed compared to “12%6 rule”
2012-08-25 w0



Anomalous lineshape of f,(980) in J/y->vf,(980)x°

PRL108(2012)182001
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M(x 7 )(GeVic?) M(r’n%)(GeV/c?)
M=9899+04MeV/d M=987.0£14MeV/c
[=9.5+1.1 MeV/c’ [=4.6+51MeV/c®
I <11.8 MeV/c *> @ 90%CL PDG10 :40 —100 MeV/c °

A possible explanation is KK* loop. Triangle singularity (T5)

J.J.Wu, PRL108(2012)081803
2012-08-25



First observation of n(1405)->f1,(980)x°

PRL108(2012)182001
it SOE ——————
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M(f (980))(GeV/c?) M(f (980)r0)(GeV/c)

® BF for the isospin breaking decay
B|IAy — y(1405) — yf, (980)n’ — yn'n n° |=[1.50£0.11(stat.) +0.11(sys)|x 10"
B{J/y — yn(1405) — yf, (980)n’ — yn'n’n’ |= [7. 10+ 0.82(stat.) O.72(sys.)]>< 107°
0 + -0
B[n(1405)— f, (980)’ —> 7 m _]:(17.%4.2)%

B[n(1405)—a,(980)’ — n'nn] Simple a,-f, mixing can
not explain B[n(1405)]

® Compared to
B[ch —f, (980’ — n*n"no_]
2012-08-25 B|_ZC1 N a() (980)7[0 N 7_':071:01,]]

<1%(@90%CL)
BESIII, PRD83(2010)032003
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Improved B[n’-2>3n] via J/y=2>yann

Bh—n'n n’)=(3.83+0.15+0.39)x10"
Bh—n'n’n’)=(3.56£0.22+0.34)x10"

PRL108(2012)182001
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B M > n'nn”) =(3.6074,)x107
B™"m - n’n’n’) = (1.68+0.22)x107

B[n’=>n%%%] is two times larger than the world averaged value

2012-08-25
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o¢ threshold enhancement in J/y=2>ynd

J/y=2>y0¢:DOZI

BESII, PRLO6(2006)162002
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PWA of J/y>yw at BESIII

Preliminary

B
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M(ad)(Gevic’)

BESIII preliminary results

z o4 1§

M (o) (Gevic'y

Resonance J7¢  M(MeV/e*) D(MeV/c?)  Events AS Andf  Significance
X810y ottt 179547 95+10  1319+52 783 4 > 300
f2(1950) 21+ 1944 472 665+ 40 211 2 > 100
f(2020) ot 1992 442 715445 100 2 > 100
n(2225) 0t 2240 190 T0+30 23 2 .40

phase space 07T 2400 5000 319+24 45 2 > 8

Is X(1810) the f,(1710)/f,(1790)

or new state? 14




Structures in nn system via J/y=2>ynn
® f,(1710) first observed in nn system ® E835 (2006) find f,(1500)
via J/y=>ynn by Crystal Ball (1982). and f;(1710) in pp2>7nnn

® LQCD predict: O**, 1710+50+80 MeV ® WA102 and GAMS all identify

® Crystal Barrel Collaboration (2002) fo(1710) in nn system
found a 2 (1870 MeV) but no f;(1710).

BESIII, preliminary of PWA of J/y=2>ynn
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BESIII preliminary results
Resonance Mass(MeV/c?) Width(MeV/c?) B(J/¢v — vX — vny) Significance [ ) fo (1500) eXIStS (8 . 26)
fo(1500)  1468+13+29 1364148 L (1.61752%+94Ly 107 82«
fo(1710) 175018114 172410481 (g 30078y L 1n—4 950 & ) f0(1710) and f0(2 100) are
f9(2100) 2081713+23 27342758 (9.007337+555y w 107° 1306 ¢ .
20 F2(1525)  1513+3+3, T5T12+LS (3.41104341.32y . 105 110 ¢ dominant scalars 1
f2(1810) 182273375, 22075508, (5381587 851 1077 64 5

£2(2340) 23624514189 334#@3HISd (55810014108 L 105 760 o f’2(1525) IS dominant tensor



Two new N* structures from PWA of y'=2r%p

® Non-relativeistic quark model
Is successful in interpreting the
excited baryons

arXiv:1207.0223, submitted to PRL

® Predicted more excited states

J/y and y’ provide ideal
channels to search for the
“missing resonance”
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® Two new N* structures are observed
2 2 : R N % B.F.(x10—°
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N* structures from PWA of y'=2npp

BESIII, preliminary
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® N(1525) dominant: M=15247 "’MeV/é [ =130, T/ MeV/c’
® Branching fraction:
Bly'— ppn|=(6.64£0.240.6)x10°° By ppp|=(6.0£1.2)x10°
Bly'— N(1535)p |x B[N(1535) > pn+c.c.]= (5.593 74x10°

® Production ratio: Bl\lf'—>p13nJ Itis suppressed
2012-08-25 I =1=(3.1£0.4)% compared to “12%b rule”
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First observe of isospin violating decay J/y->AX%+c.c.

arXiv:1207.1201, submitted to PRD
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Charmonium physics

» n.(1S) parameters

» h,parameters

» Observation of y'-2>yn.(2S)
> First evidence for y' =2yyJ/vy

> First evidence for n. 2yy

» Measurements of y., decays

2012-08-25
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Why n.(1S) parameters is important?

® The lowest lying charmonium, discovered in 1980 by MARKII

® 1 .(1S) parameters
- J/vy radiative transition: M~29780MeV/¢ I ~10 MeV/c?

- yy process: M=29831+1.0MeV/é T =31.1£1.9 MeV/c>

WEIGHTED AVERAGE WEIGHTED AVERAGE Wl dth
2980.3+1.2 (Error scaled by 1.6) as S 28.6+2.2 (Error scaled by 2.0)
2
2 xX

X - - LEES 10  BABR 4.6
LEES 10 BABR 1.3 AUBERT 0BAB BABR 1.8
© - AUBERT 08AE BABR 2.5 - - UEHARA o8 BELL 0.0
UEHARA o8 BELL 4.6 - - WU (o153 BELL 5.1

ABE o7 BELL 1.7 - - WU 06 BELL
C WU 06 BELL 6.7 ASNER 04 CLEO 0.6
wu 06 BELL 0.8 - - AMBROGIANI 03 E835 1.1
. ASNER o4 CLEO 0.6 . BAI 03 BES 2.0
- - AMBROGIANI 03 E835 2.7 o - - - FANG 03 BELL 0.0
- BAI 03 BES 3.2 —t BAI 00F BES 3.8
- - - FANG 03 BELL o+ 0 — T - - - ARMSTRONG 95F EY60 0.2
"""" BAI 00F BES 2.4 . - - BAGLIN 87B SPEC 8.3

- . - BAI 90B MRK3 4.0 BALTRUSAIT... 86 MRK3
+ + GAISER 86 CBAL 0.6 GAISER 86 CBAL _ 145
a1, 41.9

(Confidence Level = 0.0018) (Confidence Level < 0.0001)
1 | 1 |

2950 2960 2970 20980 2990 3000 3010 -20 o] 20 40 80 80 100

® CLEOc found the distortion of n.(1S) lineshape in y’ decays
PRL106(2011)159903

® cC hyperfine splitting: M(J/vy)-M(n.) is important experimental

input to test LQCD.
2012-08-25 20



Measurements of n.(1S) parameters

PRL108(2012)222002
250 250
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a4, qo0F [ O
2 200 [ cont
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M(KsK3r) GeVic? M{2K2nn") GeVic? M(6r) GeVic?

® Interference with non-resonant is significant!

® Relative phase ¢ values from each M =28943+0.6+0.6 MeV/c’

mode are consistent within 3o. F=320+12+1.0MeV/c >
- use a common phase value in the

simutanous fit. ¢ =2.40 £0.07 £0.08 rad

2012-08-25 or =4.19 +£0.03 +£0.09 rad21



Comparison of n.(1S) parameters

E]ll.l.'

|.I.|I.|. |.I.:

2080 2082 2984 2986 2988 2'990 2992

1), mass (MeV)

® Hyperfine splitting:

'| L] |' L L L '| L
Belle yy Belle vy
CLEO yy CLEOyy
BaBar vy =& BaBaryy
CLEQc Jiy o CLEOe Jy
(stat.only) (stat.only)
BESIIly' BESIIy'

- | I | |. |- — |. | [ S — J. -
20 25 30 35 40

N, width (MeV)

AM(18)=112.6+0.8 MeV/c’

® Consistent with B factory results in other production mechanisms

® Agree with the LQCD expectation of AM(1S)

2012-08-25
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Why h_(1P) Is interesting?

® Isospin forbidden transition 3.8
B(y’>n°h,) 3.6
® E1 transition of h, )
;34
B(h.2m.) <)
830
® Hyperfine splitting of the 1P
states 3.0
® First evidence for h.: 2.8

E835, pp2>h >,

® CLEOc observed h_ in e*e-
2y’ 2>7n%h_,h_ 2,

® BESIII and CLEO performed more
studies by inclusive method

See0e0e-012
— IP(13D1} 2 M(D) —
":{Eé')' wes)
— X (TP
o) A, Aoy (1P) ="
/ Xe(1P)
r";Y
i
4
[ / h
Y Ip(1S)
f ——
[ N,(19) a
:JPC= 0_+ 1~ 1 + - 0++ 1 ++ 2++_
L L=0 o0 1 1 1 1

E835, PRD72(2005)092004

CLEO, PRL101(2008)182003

BESIII, PRL104(2010)132002

CLEO, PRD(2011)032008

More experiments will help to better understand h,

properties and calibrate the theoretical predictions

23



h.in y' > h 2yn.n.2exclusive decays

BESIII preliminary Signal in very clear in exclusive channel
z . P 3 i AT ik KKK 3
5 g L g

b
Events/l ?10.":'
Events/1 MeV

v

Exents/ 1 ¥MeV
Events/] MeV

Events/1 MeV
Eveats/| MeV
« « B T M N &

4 :...: "

33 352 hox= b5
r* recoll mass (GeVie')

S0 352 3
" recoll mass (GeVie'}

AR

0 352 3.55 -
2 recoil mass (GeVic™)

KK niyy)

uf T ANCYY)

Events'l MeV
Events'l MeV
Evenis'l] MeV

Events'l MeV

AT ATy T
- * recoil mass _{\r'n"l:

e

® Simultaneous fit to n° recoil mass y?/d.o0.f=32/46
M =352531+0.11+£0.15MeV/c’ [=0.70 +£0.28 +0.25 MeV/c °

® Consistent with BESI 11 inclusive results PRL104(2010)132002
M =3525.40+0.13+0.18 MeV/c® '=0.73+0.45+0.28 MeV/c °

® Consistent with CLEOc exclusive results PRL101(2008)182003.
2012-08-25 M =352521+0.27+0.14 MeV/c’
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Observation of y’=2yn.(2S)

® 1.(2S) was observed in ® The M1 transition y’2>yn.(2S) has
other decay mechanism not been observed before
L BEnCY Cogo. PRS2 142001 0009 Experimental challenge: radiation y with
2 W9n5 (2‘5;' >KKr Belle: NFPE 184 220 (2008); FRL 98 082 00172 007) ~5O Mev
3. double charmonium EaBar: PRL 92 142002 (2004); PRD72 02 1101(2005)
production EaBar: PRD&S 012004 (2011)

BESIII, arXiv:1205.5103. accepted by PRL
10°

—o— data (K:Ktﬂ.")
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5 oL L1 B N R LR B

L=

Events / ( 0.005 GeV/c?)
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10F L. 3 8 N\
*F .............. : . | _ ..'I :
[ .," ----- “ o (e ... I=_ 5 \‘ ” {
l[‘:r"‘. L G e /A. ST B S LA PR E R _d’.‘(,"‘.l-'“ PR Y, WP |
3.2 3.9 3.0 3.65 3t 3. 3.55 3.6 3.65 3.7
; 2 2
My og e (GeV/cY) m, ..o (GeV/c)

® Combined fit to the two channels [Significance=10g]

M=3637.6+2.9+1.6 MeV/c’ [=16.9+6.4+4.8MeV/c’
® Branching fractions

By'— 1. (2S)]x B[, (2S) » KKn]=(1.3+0.240.3)x10?
2012-08-25 _4 25
Bly'— 1. (2S)]=(6.8£1.1£4.5)x10 Input B[n,>KKr] on PRD78(2008)012006



First evidence for y' =2>vyyJ/y

BESIII, arXiv:1112.0942. submitted to PRL

® Two photon transitions are

: . « 104
well know in excitations of S
molecules, atomic hydrogen, 210
and positronium. 10
c
PRL39(1977)1070, PRL50(1983)1258 =10
® Never been observed In 21
quarkonium system. = _g-
® Help to better understand
- o~
heavy quarl_<on|um spectrum 2100
and strong interaction. 2
)
@ 50
k=
O
-
(11

® Significance for y’-2>yyJ/vy: 3.8c
® BLy’>yyJ/y]l and BLy >vxcs, Xea>v37/v]

3.45 3.5 3.55

3.5 3.55

3.45

RM ygpm (GeVic?)

_(e) Clelar excess

I.I
3.05 RN
RM yy(GeVic?)

- i Sl
31

over BG+continuum
"y s T

[ary
=]
=]

th
[=]

Events/b MeV

3.05

Channels TL o € T pe € e B(x 10—
vy TS 5644116 22.4 5364128 30.0 3.3 +0.6°9%
~ (v T/ ) oo 1801460 19.3 2491 69 26.0 15.1 =2 0.3 4+ 1.0
Yy T/ e BOOB3IHE253 28.5 819224295 38.2 337.7 =+ 0.9 =+ 1.3
2012-08-25 Ny T/ I o B21714H187 27.5 4421836:|:219 37.1 187.4133[: 0.7 + 10.2
2oq = ’B:;T (%) o1 = B:ZT (%) oo = JB:;E (%)

55.47 - 0.26 1+ O.11

A4.45 = 0.09 &= 0. 18

203 - 0.17 L O.33

31 3Q21'S
RM yv{GeV/c?)



First evidence for n.=2vyy

® n.~>yy and Jhy—>3y have relative
theoretical description. Measurements
of their BFs provide fundamental tests
on non-PQCD theory.

® B[J/y>3y]/B[J/w>e*e] provide a
clean way to extract running coupling
constant, which influences the
prediction of QCD models.

® Via y' >rtr-dhy, Iy, . Dvy

BESIII, arXiv:1208.1461. submitted to PRL

60

[ Red dashed: J/y>m,, 0,1y
T Dark Red dashed: J/y—>3y

o

Events/40 MeV/c

- Green dashed: J/y2>ynm/n’

N
Io T

N
I'IIOI 7T T T 17T

Dot with error bars: data

O:

> 25
M(yy),, (GeVic

® Significance for n.2yyis 3.7 ¢
B[JAy =y, = 1y]=(4.5+1.2£0.6)x10™
Bn. = 7y]=(2.6+0.7+£0.7)x10™ Input B[J/y>] on PDG

® Improved B[J/y->3y]
2012-08-25 B[Jiy —>3y]=(11.3+1.8+£2.0)x10°° 27



Measurements of xq»>27Y

Xeco,2 —> V7Y
~
c - ~J~

® Lowest order (QED) predicts:

R=T(xc,271Y)/T (xco=>vy)=4/15=0.27

R vary from 0.09-0.36 with high order corrections

® Can also measure the ratio of two
helicity amplitudes for xc,=2yy

PRD85(2012)112008

1000

800

600

400

e ———

Events / 0.005 GeV

X
hOr o

010 015 020 025 030 035 0.540
E (7)) (GeV)

PDG global fit results® CLEO-¢* This measurement?

Quantity
B, =B[y[—> X ¢ ] Bi x Bz x 10°(xe0)°
5 ¢
B, =B[xc, = 77l g; z 185 ?Xlg)gxﬂ)
L, (eon) =T, Ucon = ¥Y) 52 x 10%(xe2)®
(xc0)(keV)
R=T, ()T, (o) :Z(Xcg)(ke\/)
fo _Fx O(Xcz)/r - 2(Xcz) ?
0/2

2.16 +£0.18 217+032+0.10 2174017 +0.12
2.244+0.17 268 £0.28+0.15 2.81 +£0.17+0.15
2.23+0.17 231 £034+£0.15 2.24+£0.19+0.15
2.56 £0.16 3.23+£034+£024 321 +£0.18£0.22
2.3240.22 236 £035+£0.22 2.33+£0.204+0.22
0.50 +0.05 0.66 = 0.07£0.06 0.63£0.0440.06

0.22 +0.03 0.98 4 0.05 - 0.04 Q.27 £ 0.03 - 0,037

- - OOO:HJOQiOOQ

2012-08-25 Measured Rs are consistent with the lowest order predictions 28



Measurements of B[y.;>BB]

BESIII, preliminary

® Only color singlet model predicts:

B(xeo — pp) = 0.29 x 107°
B(xez — pp) = 0.84 x 107°

which are far lower than
experimental measurement

® Color Octet Model is introduced. Other
BB rates can also be predicted

® B[y, ,>AA] are larger
than the COM prediction

® BUP[y., ,”ZZ] agree
with the COM prediction

® y.,> AA and =¥ are

Lagqgre{épzlgtion of the

Icity selection rule

BESIII preliminary results [x10-°]
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Measurements of B[y.;>BB]

BESIII, arXiv:1207.5646, submitted to PRD
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BF [x105]
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¥as decay maode

KMaO

KMo

A3 UL 5 UL 5 UL
e —> AT (w /o E{1385))| 20,9513 647 . 4| < 57 [27.4£8.5£2.7 75.9£14 9:£6.9
aw — E(13B8) A~ + oo 354147270 1473400 | < 17 |23.9£18 6£4 1| < 43
Naw —» E(1385) " An+ + oo 250214325 9| < 45| 0.0E7. 2600 | = 11 |38 814 44,3
Her —» {13851 VE(1385)~ | 17. 0£6.0£2.0 4. 6EZTH10 | 9.3 B 1tdd+1 s |< 16
Her —> {1388 "5(1385)F | 24 0463431 1720403 |< 54| 0.1£37+03 |< 7.2
12947 4+12 82543 6441 163£3+19

ey — BRarta—{total)

CE—r—r = s
I - IR 1 NEF
= e = s

(S = e

® BUP[yc; ,>X(1385)Z(1385)]
agree with the COM
prediction

® v~ =(1385)(1385) are
large violation of the
helicity selection rule

909%0CL



Search for y ;27 .

BESIII,

- E T
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Preliminary results on B[y.;2KKnnn]

Decay mode

VeEnal (97 B (<107)

Xeo —F ngKiﬂ'ITF_'_ﬂ'_
xeo — KVt K—ata—=°

2789+ 66 930 4.224+0.10-+£ 0.43
9031 =132 10.34 861 £0.13 £ 0.94

Xeo — WK TK— 1414 £ 42 8.04 1.94 £ 0.06 &= 0.20
Xeo — P ta 7l 538 £+ 29 9.16 1.18 +0.07 = 0.13
Xel — ngKi7r$7r+7r 518075 10.21 7.562+£0.11 £0.79

Xe1 — Kt K matm—a°

12256 4+ 127 11.10 11.46 == 0.12 4+ 1.29

Xe1 — wK+H K~ 628 £ 20 9.34 0.78 4 0.04 £ 0.08
Xe1 — ¢t a— a0 373 L 26 10.50 0.75 4 0.06 £ 0.08
Xez — KOKTatata—| 4559+ 71 9.76 7.30+ 0.11 + 0.75

N T
L&)

2'X2*>K Kwara
Xeo — WK TK—
Yoo — T w0

11189 £+ 124 10.48 11.69 = 0.13 = 1.31
512 £ 27 8.568 0.73+£0.04 £ 0.08
408 £ 28 9.88 093+ 0.06 £ 0.10
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No clear signal for yc;27n'nm,is
observed. UL on BF is set at 90%6CL

Decay mode NE N ¢ (%) By = ) (BB (v = nr™10) ()
Yo~ (KSK=T¥rtn 00446 68 629 07
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Yo~ {OKS )t [ 18417 87 048 032 L5
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Events /f 0.01 GeV/c?

Observation of ete~>nJ/y at 4.01 GeV

BESIII, arXiv:1208.1857

C NO 45 o
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® First observe ete—>nJ/y at 4.01 GeV
o™"e'e” = Jyn]=(32.1+£2.8+£1.3) pb

® Assuming it arises from y(4040)
B[y(4040) > J/yn]=(5.2+0.5£0.2+0.5)x10

2012-08-25
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Charm physics

» Decay constant fy, and V4 from D*>pu*v
» Form factor of f,, (g?) from D°>K/n-e*v,

» Search for FCNC decay of D%->yy

2012-08-25

33



2012-08-25

DD production at w(3770)

Singly tagged D
mesons can be fully
reconstructed by
hadronic modes

e-

%

X

X denotes purely leptonic decays, semi-
leptonic decays ......

N(D = X)
N _

X

B(D » X)=

34



Number of Events

Purely leptonic decay of D*2>u*v,

D+

Preliminary

w'

D -KK

) ]

30000F p , Ko

10000

1 50000

1

D = K'rromt

(h)

10000

182 184 186 188

182 184 166 188

Mg (GeVic?)

182 184 186 188

= (1.566+0.002) x 10°

2012-08- z‘ng

All strong interaction effects between
the two quarks within the D* meson is
simply factorized by a parameter, decay
constant fp,.

G2

D" »>p'v)=—=F" |V, [ m]
8T

rnD+

o,

10°
10*
10°F

TTTIm

10"

0.2 -0.1 00 0.1

—— Data
-D"—:-K mt
et —)TE*?I“

D — T
Other D decays

I non-D decays

2.9 fb-! data
Preliminary

.(GeV?)

02 0.3

N(D* - p*v,) =377.3£20.6

35
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Preliminary results on B[D">u*v, ] and 1,

® Branching Fraction
BD" - p'v,)=(3.74+£0.21£0.06)x10"*

® Decay constant
f . =(203.91£5.72+1.97) MeV

(Input tp,, Mp,, m,, of PDG10 and V.4 of CKM-Fitter)

MARK-II <290 MV at oo L.
- o BES-l (007 mev
MARK-III ‘ BES-Il o s Mev
B =0.07% at 90% C.L. - b={ iz0s&185125 MeV  CLEO-c (818 pb™)
| BES-I H izossizsTzeieTi MV BES-II (Preliminary)
@087 % _
i | — BES-II _ H (21359) MeV Lattice QCD
(0.122°7°°10.010)% ke 2o mey Lattice QCD
—  jp—m—] (0.03510.014:+0.006)% CLEO-c (56 pb™) — ™ (20864322 MoV QL (QCDSF)
m - (235sa+14) MeV QL (Taiwan)
=] (003301000662°%°%)% CLEO-c (281 pb) (290410, 7) Mo QL (UKQCD)
u (2111400 MeV QL
=] (0.038040.0032+0.0009)3: CLEC-c (818 pb™")
| - oA (17721} MaV QCD Sum Rule
H (0.0374+0 0021000062 BES-I (Preliminary) o (202+23) MoV QCD Sum Rule
i Fod  osscomer QCD Sum Rule
I (0.0382+0.0033)% PDGz2010 Fa— zrosoimey Field Correlations
F—=v—] ===tz mev  Isospin mass splittings
1 | . | - | ! | L I 1 | I 1 1 I 1 1 |
D 0.05 0.1 0.15 0.2 0.25 200 400 600
L
B(D*>u+v,) [%] fp [MeV]
2012-08-25 36



Preliminary results on |V 4|

| V.4 |=0.222 £0.006 = 0.005

(Input tp,, mp,, m,, of PDG10 and f,,=207+4 MeV from LQCD [PRL100(2008)062002]

CLEO-co 0.2341+0.007+0.002+0.0p5 -
(D=

—s a1 a= )

BES-II O _ 2218 -0 DG 2 -0 _ 017 |—@—l
[Preliminary] (D ol SR L |

PDS2010 O 22900 0060 02 F a» |
(Charrm decays at CLEO-c and BEBaslila)

PDG=2010 O 230+0.011 —=—
(FMeaeutrimno and anmntinautrine interaction)

O.15 0.2 0.25

2012-08-25 l vcd I



Semi-leptonic decay of D°>K/ne*v,

< (@)

<

0.922 fb-! data

mBC (D"—Kr)

s/d

K™ (7")

The strong interaction effects between
the two quarks within the D° meson is
simply factorized by a parameter, the

form factor f,.(q?)

ATD "> K/netv,)

2
‘Vcs(d) ‘

dq2

Preliminary
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0.922 fb! data

Preliminary results

0 K-e+
D K-e Ve y2dof = 69.03/30 (32 Fit)
5 2000 ~ Entries = 20456
= C N
= ¢ Sian o = -0.005875 £ 0.00025
§ 4000 — \ NBkg = 1996 + 63
u - \ Nsig = 18460 = 143
- \ mean = -0.000212 + 0.00013
3000(— \
z ot
2000 — ‘
1000 L _,_
o= =T S i T
-0.1 0.05 0 0.05 0.1 0.15 0.2
U miss miss p miss

® Branching fractions

D> e*v,

¥2dof = 26.61/13 (2 Fit)
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Entries = 2821

¢ = 0.00901+ 0.00083
NBkg= 1144 + 38

Nsig= 1677 +45
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B [%]

BESII (0.922 fb)

CLEOC (0.818 fbY)

PDG10

DO->K-e*v,

3.542+0.030+0.046

3.50+0.03+0.04

3.55+0.04

DO n-e*v,

0.288%0.008+0.004

0.2884+0.008+0.003

0.289+0.008

® Full data and fit to form factor f,, (g?)

2012-08-25
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Search for FCNC decay of DO%>vyy

® SM predicts: B[D°2>yy]~108 or less

25;;,\ T b8t idaa | - T
. . 800 ----- Fitted ARGUS bkg function —
3 H Prellmlnary - — The estimated background
20 - _ ===~ The scaled and
- i estimated backeround
. DO->yy @ DO>non0 .
= 15 — > i
S 1 N=-2.9+7.1 : [ N=4081+117
g [ 5 400
o I
s i | | b 200
|||| Il "thh | |||||| 1
ol L. .|| |"H4 P F 11 ll"iilj_._.; ol 1
400 ~200 200 400 1830 1840 1850 1860 1870 1880
AE (MeV) M, (MeVic)
B(D*—> »)/B(D’ > z°2°)<5.8x10° @ 90% C.L.
Experiments BESIII | BABAR |CLEOc |PDG11
Bup(DO>yy) [x106] | <4.6  |<2.2 <8.63 |<27
2012-08-25
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Summary

» With world largest data of J/y, y(3686), y(3770)
events..., many interesting results on light hadron
spectroscopy, charmoinium spectroscopy, and charm
physics have been obtained at BESIII

New structures, phenomena, observations

Precision measurements of elementary parameters
and decays

» More data in hand, more interesting results in the
future.
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Thank you!
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