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Beijing Electron Positron Collider (BEPC)

—— -
beam energy: 1.0-2.3 GeV

BESIII construction
% 2008: test run
2009 now: BESIII physics run

——

. 1989-2004 (BEPC):
> Loea=1x10% /cm?s
&% © 2009-now (BEPCII):

L _..=1x1033/cm?s

peak



CsI(TI) EMC

BESII| Detector

ELD
(1373}

Rinner: 63mm;
Crystals: 28 cm(15 X))

Barrel: |cos0|<0.83
Endcap:
0.85< |cosO| <0.93

R outer: 810mm
Length: 2582 mm
Layers: 43

RPC MUC TOF

BTOF: two layers
ETOF: 48 scintillators for each
MRPC --- new ETOF

BMUC: 9 layers — 72 modules
EMUC: 8 layers — 64 modules




Features of the BEPC Energy Region

Rich of resonances: charmonia and charm mesons
Threshold characteristics (pairs of T, D, D, ...)

Transition between smooth and resonances, perturbative
and non-perturbative QCD

Energy location of the new hadrons: glueballs, hybrids,
multi-quark states

| 3 T T ] T
J /4 P (2S)
A Mark-T
Mark-I + LGW
Mark-1I
PLUTO
DASP
Crystal Ball

BES

—— ¥ ¥ O

IllIlI|llII|[III|I]lI|IIII

|
|
—
| | ——
|
- ——
|
_
-
|
.
I ——

,,_|1|||J||!111P|1||1||JJ|||11|



New forms of hadrons

B Conventional hadrons consist of 2 or 3 quarks:

Naive Quark Model:
meson 5

B QCD predicts the new forms of hadrons:
e Multi-quark states : Number of quarks >= 4

®E .

* Hybrids: qqg, qqqg ..
e Glueballs: gg, ggsg.. g g
<

None of the new forms of hadrons is settled !

baryon




Charmonium decays provide ideal hunting ground
for light glueballs and hybrids

(a) (b)
hadrons hadrons

qg qqg

(c) (d)
Qﬁi@g hadrons hadrons

Qq qqqq

F(J/p = 4G) ~ O(aa?),F(J/¢ — vH) ~ O(aa?),

F(J/¢Y = ~yM) ~ O((.‘.}-:('.}:f.r)._ M(J/¢Y — vF) ~ O (i.}-f)
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“Gluon-rich” process

Clean high statistics data
samples from e+e-
annihilation

1(JPC) filter in strong decays

of charmonium

N
0" .
Odd-balls in
o\ m— g ,LQCD
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3
) 2" 1 — BA
.| 0 — 8
e
12E




MASS [GeVic?]

T from Ryan Mitchell
4.4 - [nd4'sq) | 1""435‘;1
{ miﬁEF‘zll
[Fiazsoy ] 3P | PE
42 | Xeol3%Po)
EE
4.0 |- [ne3'sa)
X(3915)7 — ezl 2P|
| 23p,
3.8 STCTESN Xeo{29Po)
lIJ’iEESIH
3.6 [n12'S0)
Xezl 17Fz)
hel11P4) @ZI
3.4 - |}:uﬂ[‘|"-'Pa}
32 - pradicted, discavered
predicted, undiscovered
3.0 _ unpredicted, discovered
0+ 1= 1= 0% e 2w

Charmonium spectroscopy

e Charmonium states below
open charm threshold are
all observed

Above open charm threshold:

* many expected states not
observed
* many unexpected observed

X(3915)
Z(4430) X(4160)
s oo Y
3900, XY2(3940) zg :; gg;
X(4350)
Y(4660)



Precision measurement of CKM elements
-- Test EW theory

CKM matrix elements are fundamental SM parameters that describe
the mixing of quark fields due to weak interaction.
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Three generatiois of oluark?J

Expected precision < 2% at BESIII

Unitary matrix? J

.\E\ BESIII + B factories +

LQCD

BESIII + B factories +
LHCb + LQCD

Precision measurement of CKM matrix elements
-- a precise test of SM model
g New physics beyond SM?




Nucleon Form Factor

® Fundamental properties of the nucleon
» Connected to charge, magnetization distribution
» Crucial testing ground for models of the nucleon internal
structure
» Necessary input for experiments probing nuclear structure,
or trying to understand modification of nucleon structure in
nuclear medium
® Can be measured from space-like processes (eN) (precision 1%)
or time-like process (e*e” annihilation) (precision 10%-30%)

eN = eN ete™ < NN AN

Space-like:
FF real Time-like:

FF complex




Physics at tau-charm Energy Region
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* Hadron form factors

* Y(2175) resonance

* Mutltiquark states
with s quark, Zs

e MLLA/LPHD and QCD
sum rule predictions

Light hadron spectroscopy
* Gluonic and exotic states
* Process of LFV and CPV
e Rare and forbidden decays
* Physics with T lepton

=
Ecm (GevVv)

XYZ particles

D mesons
fyand f,

Dy-Dy mixing
Charm baryons
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BESIII Collaboration
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BESIII data samples
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World largest J/vy, y(2S), v(3770), v(4170),
Y(4260), ... produced directly from e*e" collision.



Selected results

XYZ studies

Light hadron spectroscopy
Charm physics

A_ absolute branching fractions



XYZ study at BESII|



Observation of zc(3900)i BESIII; PRL 110, 252001 (2013)
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Summary of Zc’s at BESIII
z*(3%00)  z*@o020

ete D)/ ete 2> h_
M=3899.0+3.6+4.9MeV M= 4022.91t0.8+2.7MeV
I =46+£10+£20 MeV I =7.9£2.7+2.6 MeV
ete 2> 0nl/y ete 2> non’h_

M=3894.8 =2.3 MeV M=4023.91t2.2+3.8 MeV
I =29.6+8.2 MeV I Fixed at Z.*(4020)
ete=>mn(D*D)~* ete > m(D*D*)*
M=38822=41.121.5MeV  M=4026.3+2.6+3.7 MeV
I’ =265+1.7422.1 MeV I =24.8+5.6+7.7 MeV
ete 2> D*D)° ete =2 o(D*D*)°

M=3885.7+=5.7+=8.4 MeV M=40255+47+3.1 MeV
[ =35+12415MeV [ =23.0%£6.0 =1.0MeV



Determination of JP of Z_(3900)

S S
from e*e- 2 )/ YP
n_b__ ::IQ_ 4[)[]_— == an S-Wave Jiy
E :22 --.;:Z—:;’:u;{d& + (ﬂ:] E :2; 12[1.2'1"I]]Jl'-‘_- * (b:]
N o_nn T Ees 0 gsni— o] + H
4.23Ge§ ™ 8 e JP of Zc favor 1* with
2 o B ot statistical significance
R I A con SRS | % e pinonenn | larger than 7.30 over
M. (GeV/c’) m,. (GeVic)  other quantum
% F * % numbers.
A S @ |3
G TFp T G
o 0
4.26GeV 2
E "E" arXiv:1706.04100
> i accepted by PRL
w

JAmplitude analysis with helicity formalism
dSimultaneous fit to data samples at 4.23GeV and 4.26GeV
dn'ie spectrum is parameterized by o, f,(980), f,(1270) and f,(1370)
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Determination of JP of Z_(3900)
from e*e" =2 'ml/Ww

Z.:JY M (MeV) g1(GeV?) 95/ 91 —InL

0~ 3906.3 +2.3 0.079 +=0.007 258 +29 —1528.8
1~ 3903.1 1.9 0.063 £0.006 265 +26 —1457.7
1" 3900.2 = 1.5 0.075 +0.006 21.8 1.7 —1569.8
2" 3905.2 £ 2.1 0.060 £0.004 287 2.7 —1516.5
2T 383943 +1.9 0.051 £0.005 234 +33 —1316.2

* JP of Zc favor 1* with statistical significance larger than
7.30 over other quantum numbers

e Significance fore'e = Z (4020) 7~ +cc—>n'n J/y is ~30.

Upper limits at 90% C.L.:

ole’'e > Z(4020) 7~ +cco>nn J/y)

o(e’e >Z(3900) 7~ +cco>a"n J/y)

<3.3% at4.23 GeV

<25.1% at 4.26 GeV




Cross section measurement of ete 2 nl/Y

Phys. Rev. Lett. 118, 092001 (2017)
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(JCoherent sum of two BW-like structures + one incoherent (3770)
»M = (4222.0£3.1+1.4) MeV, T =(44.1+4.3+2.0) MeV
Lower and narrower than previous Y(4260) PDG values
»M = (4320.0£10.417) MeV, T =(101.4+25+10) MeV
a little bit lower than Y(4360) PDG value
(JCompared with one BW fit, the sig. of the second BW is 7.60
dY(4260) + Y(4360) ? The first observation of Y(4360)>rt*r)/??!



Cross section measurement of ete 2y’

arXiv:1703.08787v1

o E =
o 100 : - BESIII ]
c 80F Y(4260)? Belle
% 60 ;— \ # = BaBar —-
n OF Al» ‘ ‘ ! : E
w  20F L K=
g 0 E‘ * TL Ly _E
S 20
407 :
‘60 r PR T N T N T T T T N TR TR TN T (N T TR TR T NN T T T TR N R [
4.0 4.1 4.2 4.3 4.4 4.5 4.6
\'s (GeV)

[ Cross section of e*e'2> i (3686) has been measured at 16
energy points from 4.008 to 4.600 GeV.

] A clear peak around Y(4360), consistent with the results
from Belle and BaBar, but with much improved precision

 The fit on the cross section is ongoing 99
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Cross section measurement of e*e” 2n'rrh_
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|
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 The Y(4220) here is consistent with the state observed in
i) /P around 4222MeV
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Cross section measurement of efe- 9wxc,

ofe’e—ay_) (pb)

PRL 114, 092003 (2015) -
.1DD ﬂ.::_ T— T T LI LI B | T— T T 1T ]
N - 37 contour )
80 | B M 25 contour -
- T1. —+-Data 0.201 I 15 contour
60 = —— Resonance - —— Y{4220)
N = Phase Space [ ]
40 :_ i l].l:::— ]
- ; &) —+—
20F = 0.10f Y(4260)7°C ]
oF r ]
20f 0.05 Yi4230) -
-4[} : r——— . S MRS Y S S S S S S S T S T S S T R T R R T R
415 4.2 4.25 4.3 4.35 4.4 4.45 4.5 4.20 4.25 4.30

\Js (GeV) M (GeV/c?)

 Only wy,, has significant sign
1 The cross section is fittedwith coherent sum of a BW and
a phase space term
M=4230+8+6MeV ,I'=38+ 12 + 2 MeV
(d The mass and width are compatible with the Y observed in
n*re)/P and e*e D ntrrh
24



Light meson spectroscopy at BESIII

(Joint efforts with GlueX in future)
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Any relations?
What is the role of the ppbar threshold (and
other thresholds)?
Patterns in the production and decay modes
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Anomalous line shape of n't*it" near pp mass threshold:
connection between X(1835) and X(pp)

X(1835) observed in J/y-»yn'n X(pp) observed in J/y—-ypp
Phys. Rev. Lett. 106, 072002 (2011) PRL 108, 112003 (2012)
o) . PRL 115, 091803 (2015)

% 00¢ _E 700 ' '

3 o f x(u835) Jre=0- X(pp) J"=0"* Lo

300 F 5

=N M= 1844 + 9*1E MeV/c? | M=183271°718 + 19MeV/cz 2 400

Z 200F = 300

5 f =13 + 19 MeV/c? =

3] g — +20+62 2 = Z 200

o 10F A 1 [=192047745 MeV/c (<76MeV/c2@90%CL) 5 . F .

074 16 18 20 22 24 26 28 ) SR &
Mpp—2mp(GeV/c2)
25{]07””‘I‘I‘I‘Ill‘llll‘l‘H“””l””l””“l . . . 25007II\I‘\II\‘II\I'IHI‘III\'II\|I\I\|\I\\|I\II|\1
T 1 +me | Connection is emerging i A T
R s £ N N S— (1510 4 S A T A I TS f (1510 B

g, S 1 PRL117,042002(2016) :/\ I

2 [ W = BiGSeR™ | > ™ ‘t‘% = Sarigoma |

= 1500 ! ~ppthreshold S 1500 f 3 A pB threshold |

= i v 1 Model 1: Model 2: g R :
~ 000 BT 1 Flatte lineshape Coherent sum of X(1835)7; 1n0

2] / . . 2

E Fa 1 with strong coupling to pp Breit-Wigner and one S

D . { and one additional, additional, narrow Breit- 5 _

narrow Breit-Wigner at Wigner at ~1870 MeV/c?
~1920 MeV/c?

£ . /
0].3 14 15 16 1.7 18 19 2 21 22 13 14 15 16 1.7 18 1.92 2 21 22
M[nm'n] (GeV/ic?) M[nn'n] (GeV/c?)

* Suggest the existence of a state, either a broad one with strong

couplings to pp, or a narrow state just below the pp mass thresh
e Support the existence of a pp molecule-like state or bound state



Partial Wave Analysis of J/y2vdd

Besides n(2225), very little was known in the sector of pseudoscalar
above 2 GeV. The new experimental results are helpful for mapping
out the pseudoscalar excitations and searching for 0* glueball

S 3000F

—} Data-bkg et

K S
%2000; - MC projection 2 23000 Resonance M(MeV /e ) (MeV f( B.F.(x107") Sig.
=i 2 i a i _ , .
S 22000 2 000! n(2225) 22161311 185713110 (240 £0.107317) 28.10
L c i < 3 . -
$1000L Wl W 7(2100)  2050F35700 250135157 (3.30 £ 0.097 518 21.50
. 10001 1000} X(2500) 2470715753 23075153 (0.17+0.02%002) 8
o: %zmbinzm? ‘ ol .xzmbinzt.m . ol ‘ ‘ ‘ fo(2100) 2102 211 (0.43 £0.047523) 2
2 22 24 26 1 05 0 05 1 1 05 0 05 1
1: 2 35+ 0051078
(@) M(0) (GeV/c?) (b) c0s8(y) f2(2010) 2011 202 (0.35 £ 0.05107%) ¢
= - . ,2500 f2(2300) 2207 149 (0.44 £ 0.07) ‘;") 6.40
3000 o S F .
ST 7 2000 Ezooo; f2(2340) 2339 319 (1.9140.07105) 10.70
Q [ s F ' - y ) = +0.
S 2000f 5 21500¢ 0~* PHSP (2.74 £ 0.15701%) 6.80
L L 5 £
i 1000} 1000
1000 -
i 2nbins " S W 500 ¢ .
%4/nbin=1.55 %5/nbin=1.69 _— ke M
r r I T e S T T T T
O ! ! ! 0 ! I ! I 0 B 1 Moot !
1 05 0 05 1 0 20 40 60 80 2 22 24 26
(d) cosf(K’) (e) % () (f) M(606) (GeV/c?)

 Dominant contribution from pseudoscalars
n(2225) is confirmed;
n(2100) and X(2500) are observed with large significance.

* Three tensors f,(2010), f,(2300) and f,(2340) stated in 7w p reactions observed. A
strong production of f,(2340).

* Model-dependent PWA results are well consistent with the results from MIFZ’QNA



Amplitude analysis of y.; & nm "™

o 10—~ : 20 Phys. Rev. D 95, 032002 (2017)
X g a 600 .
L2 N I o
> I '~§ 500 e 52(170?])75
Y . U (980) J® 2w &
o C Tt e
ol - a (1320) 14 T
— - 2 "
I C
+S 6 FEERT s f(1270) 12§
(QJ : : ., T a2(1 700) 0‘ Ry r"r"-i-‘-iw;.':‘-"r ‘_1 " I *F'T'_{_‘\_._-r"-.'-—;’:’;.‘*"
2 4— y 0.5 1 1.5 2 25 3 3.5
I M(nr) [GeV/c?]
I o, 6005 b) + o
....... 2 B 2 . 32(1700)1':
g 5 °% B
i iy = 400 T Fizosom
0% : ' ' ut E 300
0:2 4 6 8 10, »» £ 200;
i RN > E
R o2 v ® 100,
M-(nrt™) [GeV/c“] of

M(r*r) [GeV/cY

e Clear evidence for a,(1700) in x_,decays.
* First measurement of g;,, # 0 using a((980) — nm line shape.
e Measured upper limits for T4 (1~ ") in 1.4 - 2.0 GeV/c? region,



Charmonium decays provide novel insights into baryons
--- complementary to other experiments

JLAB, MAMI, ELSA, ..... JIy@') —=BBM = N* A* 3% E*|
e NoAL L
Y \ M(ﬂ,n,(ﬂ,q),.:),K...)
N*A* ‘.’ , -
N "~ - = = =
NINAZ..) i p.A, T, =

v Isospin 1/2 filter: Y > NNm, 9y > NNitm

v Missing N* with small couplings to TN & yN , but large
couplingtogggN:yY - NNnt/n/n' /w/d, pEr, pAK ...

v'Not only N*, but also A%, 2*, £*

v Gluon-rich environment: a favorable place for producing hybrid
(qqqg) baryons B B

v Interference between N* and N * bands in ¥ » NN Dalitz
plots may help to distinguish some ambiguities in PWA of TN

v High statistics of charmonium @ BES III
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M(K A

Z~(1690) and £~ (1820) are
observediny’ - K"AZ" + c.c.
Resonance parameters consistent

with PDG values.

BESIII PRD91, 092006 (2015)
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Diecay

Branching fraction

r KTAET

P 36RG) (386 £0.27 £0.32) = 107
P(3686) — S(1690)- =+, Z(1600)- — K~ A (521 £ 1.48 £0.57) = 105
P(IGE6) — =(1820)" =27, Z(1820)” = KA (1203 £ 294 £ 1.22) = 10
t(3686) — K~ E"=1 (3.67 £ 0.33 £0.28) = 10
WIGE6) = vy, X — KA A= (1.90 £ 0.30 £ 0.16) = 10
W(B6B6) — o1, Xet —+ K AZT (1.32 £ 020 £0.12) = 10
WiIBRE) — vy ez, xe2 — HAZ? (1.68 £ 0.26 =0.15) = 10
Yo — K—AS+ (1.96 + 0.31 +£0.16) = 10
xo1 — K —AS? (1.43 £0.22 £0.12) x 10
v — K—AS+ (1.93 £0.30 £0.15) = 10
f‘f]—\
240
- L
=*]
R = L
&) .
h vt { 2
35F . - = -
9 - g.) |
»
L =
sk 2 i
1.2 13 1.4 1.5 P.l(i

M(yA) (GeV/c?)
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- 1.22
M(YA) (GeV/c?)

Events/(5 MeV/c?)

2.0 -
M(K A) (GeV/ch)

- In the study of ' -» YK™AE* + c.c.,
o+ the branching fraction of |’

> —» K"29Z* + c.c.and

. X — K7AET + c.c.are measured

E E
1: E
1of £
SE | -

0 E n s i B .
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Charm physics at BESIII

Advantage of open charm at threshold
e*e” colliders@threshold:

ete- > Y(3770) 5 DD [C=-1] OR e‘e = y* = DDy [C = +1]

Good for charm flavor physics:

 Threshold production: clean

*  Known initial energy and quantum numbers
 Both D and Dbar fully reconstructed (double tag)
 Absolute measurements

A joint effort among BESIII, LHCb and Belle-Il should be formed
to understand the charm decay dynamics and insight of CPV
.in charm sector.



fos)+: LEeptonic decays

C oy : O(D* — v, ) 42|V, 1% m2(1—mf2\2
D+DVV\< — bV, D|%cdl Jg "D fL ng
d v

=
—
—

id " _,_.I
v f -m.ﬁ—'i""" BESIII 2.9 fbly(3770)

Number of events
=
]

50

-0.2 {I] D.IEIIID.ILiIII[].E}
Mz [GeV2 /]

B(D* —>p*v)=(3.72 +£0.19+0.06)x 10"
fD+= (203°4 +5.21+1.9) MeV < LQCD calculated fy = 2074 MeV
|Ved |=0.2212 +0.0056 +0.0047 | \-100(2008)062002]
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BES
BES

.+ 2.7% with 2.92fb'1
final: 1.5% with 10 fb'1

+ + )
B(D™ —>u™v o,
<290 at90% C.L. MARK-ITII
<0.07 at 90% C.L. MARK-ITIT 00 [BES-I
375 BES-TI
. BES—T I=q 209.0+9.3+2.6 CLEO-c
0.0 31%15 ﬁgﬁ & 203.4+5.2+1.9 BES-III
| BES—-IT
0.1221140.010 H 213+4 LQOCD
0-03 — 217410 LQCD
0.035+0.0141+0.006 CLEO—c _
56 bl [ 206+6+3+22 QL (QCDSF)
+0.0000 (56 pb ) o 235+8+14 QL (Taiwan)
0.0440+0.0066 CLEO— ‘i = 210+10°" QL (UKQCD)
(281 pb) m 211+147 QL
0.0393+0.0035+0.0009 CLEO-—c
(818 pb™) o 177421 QSR
0.0372+0.0019+0.0006 BES—IIT o 203423 OSR
o 195420 QSR
0.0382+0.0033 PDG2012 a— 210410 FC
—— 262129 IMS
l | | l | l | | I | | | | | |
0.2 0.4 0. 200 300 400 500 600




Semi-leptonic decays

* Provide a good place to study the weak and strong
Interaction

ot
W Va
c Voo 7 8(d) , ,
) ) ar(D — Pev)  Gf|Ves) S (P)
D -+ J — P dq? T 248 N
g q

* Measure hadronic form factors 2= (0), f°=7(0)
to verify LQCD
 Extract CKM matrix elements |Ves| and |V 4|



D% = Ke*v, and mwe*v,

0000t (8) 3 9 st )} ]
s0000} K™ ﬂ{ ] m“E‘K“”D it 1
—_ It 20000} :
ri‘-"‘__ 10000F it 1 10000, 1
= - F ; e
2 40000 (c) 771000 (a) ]
= ﬁ Ko 0
= so00r \ 1
'E N R E R
@
T
(279.33 4 0.37) x 10%
sing.feDD tags
182 984 186 188

Mg (GeVic?)

FDG2016 3538+0033

BES-II 3824040027
PLB 597, 39 (2004)

Belle 3.45£0.07+0.20
PRL 97, 061804 (2006)

BABAR 3 522+0.027+0 .045+0 065
PRD 76, 052005 (2007)

CLEO-c  3.50:0.03+0.04
PRD &0, 032005 (2009)

This work  3.505:0.01420.033
PRD 92, 072012 (2015)

24 26 28 3 32 34 36 38 4 42

B(D’—>Ke'v,)

(10%)

L (a)

4000 K et g
} L
O 2000 -
E L
o J
ST
= -
o 400, Zatg
2 I
G 3007
W o0 |

100 | { ,
0T

PDG2016 29%004

BES-II 3313203
PLB 597, 39 (2004)
Belle 25540182016 ——

PRL 97, 061804 (2006)

CLEQ-c 288+008+0.03
PRD 80, 032005 (2009)

BABAR  2.770+0.068+0.092+0.03
PRD 91, 052022 (2015)

This work 2.95+0.04+0.03
PRD 92, 072012 (2015)

05 1 15 2 25

3 35 4 45

B(D"—me*v,) (107)




Measure partial decay rates in g2 bins:

ATVq? (ns 'GeVc)

AT'/g? (ns'GeV2c)

AT} =

1 00 T T T T T T T
[= DK%y, ]
r —&— data h
80 __ . —— Single pole model __
- ===== Modified pole model -
60 . \\ === zseries (2 par) 7
C \ -.-.- Z series (3 par.) ]
40 | \-\ -
20 |- \\ ]
0 C . ! . L . L \“_ ]
0 0.5 1 1.5 2
o (GeVicY
6 T
- D'y, g
- —a— data 4
s — Single pole model
4 | -e+ Modified pole model _|
L === Zseries (2 par.)
L -.-.= Z series (3 par)
2 = —
D i | 1 | \_
0 1 2 3

Extract £, (0)|Vesay| and other form
factor parameters from measured
partial decay rates in ¢ bin

Form Factor Parameterizations:

e ISGW2

2
(@) = 1 (T (1 + —“f;” (Fos — cf))

-2

o SERIES EXPAMSION
1

f. - 3 L (T , T *
@) = oy Al (2, 10)]

,' "
prd | E , ins(a—])_.M
™ Ntag ™ Ntag ] I* Yobs

100 — ———
[ D'—;K"e'w', b
—a— Data 7
f 80 }\ — — Singla Pola Model _]
h r Modified Pale Model
% [ ISGW2 Model i
- = zenes (2 par) ]
'F‘D &0 F = senes (3 par) i
W 3 ]
< 0l ]
s i .
T | \ :
= - _
T \ ]
ol v 0 . ]
0 05 1 15 2
P (GeVc?)
25 ; —
D" —nle*v,

— —=— Diata 7
3_) 20+ — — Single Pole Model _|
. Modified Pole Model
% I ISGW2 Model 1

- = series (2 par) |
O 12 z series (3 par.)
‘n J
c
~ 10 _
B |
T
L‘ [~ —
S 05
0.0 1 |
0 1 2 3
o (GeVich)



@ To determine ff%K(“)(O), use the measurements of ff%K(“)(O)\ Ves(a)|
and the PDG values for | Vg q)| (assuming CKM unitarity)

T T T | T T T T | T T T T
HFPQCD 0.747+0.0140.015

PRD B2, 114506 [2D1CI][NI_=2+'1]

T T T T | T T T T | T T T T
HPQCD 0.666+0.020+0.021

PRD 84, 114505 (2011)[N =2+1]

Belle 0.695+0.00740.027  ————
PRL 97, DE1804 (2006) 0" = Kev,, D'— Kuv,]

BABAR 0.727+0.007+0.009

PRD 786, 052005 (2007) [D°— K'e™v,]

CLEO-c 0.739+0.007+0.005
PRD B0, 032005 (2009) [0°— K'e*v,, D' R e

Belle 0.624:+0.020+0.003
PRL 97, 061804 (2006) [D°— w'e’v,, D°— wp'v,]

BABAR 0.610+0.020+0.005 ——
PRD 91, 052022 (2015) [D°= we*v,]

CLEO-c 0.666+0.019+0.005

0.7368+0.0026+0.0036 PRD 80, 032005 (2009) [D°— we"v,, D' m%™v ]
1 e
PRD 92, 072012 (2015) [D°= K'e"v ]
BESIII 0.6372+0.0080+0.0044

BESIII D.T4‘8:tD.CII]D?iD.D12 PRD 82, 072012 (2015) [D°= we*v,]
PRD 82, 112008 (2015)[D"— K'e™v,]
Preliminary [D°—s K:e*v,,] Preliminary [D™— na*v,]
1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1 | 1 1 1 1 | 1 1 1

£270) £2°"(0)
@ BESIll made the best precise determinafions of these fwo form fac-

tors

@ The experimental accuracy is better than that of theorefical predic-
fions



A, study at BESIII

A} : a heavy quark (c) with a unexcited spin-zero diquark (u-d)
u
u
e .\. d

d
.’ )
W
C S .

Charmed meson (D*[cd]) Strange baryons (A[uds]) Charmed baryon (A [udc])
my << m_ > quark + heavy quark m,, My =mg =2 (qqq) uniform m,, My << m_ > diquark + quark
(q) Q) (qq) (Q)

A} may provide complementary powerful test on internal
dynamics to charmed meson.

O The lightest charmed baryon
O Most of the charmed baryons will eventually decay to A/

O B(A: - pK™nt"): dominant error for V, via b-baryon decay



A{ experimental status
A, Measurements [PDG2015]

wHB/B

Scale factor)
A} DECAY MODES Fraction ([;/f)  Confidence level (
Hadronic modes with a p: S = =1 final states
pK? ( 3214 0.30)%
pK—=* (esat 032y0
pK*(892)° 4l ( 213% 0.30) %
A(1232)T T K~ ( LB+ 0237)%
A(1520) =+ lal (24 = 06 )%
p K~ =% nonresonant (38 = 04 )%
.ﬂ'ﬁu:‘fo (45 + 06 )%
PRy (17 + 0.4 )%
pROx+x— (35 + 04 )%
pk— =t =0 (46 + 08 )%
pK*(892)— =+ lal (15 + 05)%
-t 0
p(K T _Lnommnantﬂ' (50 £ 0.9 )%
A(1232)K=(892) sean
pK-wtats™ (15 + 1.0 ) x 103
pK—mtz0z0 (11 + 05)%
Hadronic modes with a p: 5 = 0 final states
paTm” (47 + 25 ) =103
p 15(980) lgl (38 £+ 25 )x10-3
pr aTw W (25 + 16 ) x 103
pK+ K- (11 % 04 )x10-3
po lg] ( 112+ 0.33) x 10—3
pK* K~ non-o (48 + 1.9 ) x 104
Hadronic modes with a hyperon: 5 = =1 final states
Axt ( L46= 0.13) %
Axt =0 (50 + 1.3 )%
Ap™ < & = CL=05%
Azt ata— ( 350+ 0.28) %
Z(1385)tata, I — (10 + 05)%
Axt
F(1385)"atat, £~ — (75 + 1.4 )x 103
A=~

e Total BFs < 65%

9.3%

5.8%
14.1%
229%
25.0%
10.5%
13.3%
23.5%

11.4%
13.0%

33.3%
18.0%

66.7%
45 4%

45 4%
53.2%
64.0%
36.4%

8.9%
26.0%

7.8%
20.0%

18.7%

CL=00%

CL=50%
S5=1.6

CL=95%

CL=00%

S=1.1

CL=90%

CL=00%

CL=00%

CL=00%

Axt 0 (1.4 £ 06 )%
£(1385)t p°, £t — Azt (5 =4 )x1073
An™ =7 =~ nonresonant = 11 LA
An* x* x~ x"total (25 = 09 )%
Artn lql (24 £ 05 )%
X(1385)*tn [a] ( L16% 0.35)%

Ax™ w [al (1.6 = 06 )%

Azt et 220 nonorw < 9 x 10—3
AKTKY (64 % 1.3 )x 103

=(1600)° K+, =0 . AKD { L6 + 06 ) x10~3

at ( 143+ 0.14) %
It+g0 ( L3T= 0.30) %
F+y (75 £ 25 )x 103
FIRE AN (49 + 05 )%

E+p0 < 18 %
rr~ata* (23 £ 04 )%
FO0,+ 50 (25 + 00 )%
0zt gt g ( 113+ 0.31)%
Ygta—g0 —

Itw lel (37 + 10)%
FTtKtK- (38 £ 06 ) x10—3

r+a l4] (42 £ 07 )x10-3

Z(1690)° K+, =*0 — ( L11% 0.29) x 10—

FtK-—

It K* K~ nonresonant < 9 x 10—4
0K+ (53 %+ 1.3 )x10-3
E-Ktgt ( 70 + 08 ) x 10—3

=(1530)° Kkt lal (35 + 1.0 )= 10~3

Hadronic modes with a hyperon: S = 0 final states
AKT (69 + 1.4 )x10™%
AKtata— < 6 % 10—4
FOK+ (57 + 1.0 ) x 10—4
FOK+ gt a— < 29 x 104
FTHK+x— (23 £ 07 )x1073
r+K*(892)? lal (38 £ 12 )x10~3
F~Ktnt < 13 x 10—3
suppressed modes
< 31 x 10—4
wic modes

(28 + 04 )%

* Large uncertainties, most larger than 20%
* Most BFs are measured relative to Ac—pKn

(27 + 06 )%

AB/B

42 8%
80.0%

36.0%
20.8%
30.2%
37.5%

20.3%
33.3%
10.0%
21.9%
33.3%
10.2%

17.4%
36.0%
27 4%

27.1%
15.8%
16.3%
26.2%

24.5%
11.4%
28.6%
20.3%
17.5%

30.4%
31.6%

17.2%
22.2%



Semi-Leptonic decay A{— Al*wy

[0 ARGUS first measurement :
Phys. Lett. B 269, 234 (1991).

olete” = ATX)- BRI — Ae™X) =420+ 1284+ 0.71 pb

et
L=
Lo
~
L=
!

=
o

N/ 100 MeW /e
M S 100 Mev et

o(ete” = ATX)- BRI, = A X) =391 42,024 0.90 pb

[0 CLEO improved measurement :
Phys. Lett. B 323, 219 (1994).

o(efe” = ATX)-BR(AS — NetX) = 4.87£0.28 £ 0.69 pb

Events/100 MeV/c’

o(ete™ = ATX)-BR(AF = AutX) = 443 £ 051 + 064 pb

( )(Lv\//)

00 Combined with the t(47) and the assumption of form factors

Aty PDG 2015 [ (28 +04)% Not a direct
e, (29 + 05 )% ,
Autv, (27 +06)% measurement!

Theoretical calculations on the BF ranges from 1.4% to 9.2%



The measurement of A7 — Al* v,

Double tag method 11 tag modes: My = /B2, — P

_ 0 ' 2000F_ T 7 1 200 ' .
200¢ 1 1000} T 4 100} - :
100} N I "y J ‘*- Pk} [-0.025, 0.028] 1066 + 33
A e B e IO 1 pKta (=0.019, 0.023] 5692 + 88
D 0. 200 !
e | LS pRsnT Ar ;
7 400f Ao 200p T | K070 [-0.035, 0.049] 593 4 41
3 f it | 100} Hof
S el | ‘“";.,._,..,.eﬂ,h;_'k&; t pK a0 [-0.044, 0.052] 1547 + 61
= : e e
S — 20015 1 Kt [-0.029, 0.032] 516 4 34
= a00k - i ] ! .
: 1 | W A [-0.033, 0.035] 593 £ 25
= 200} Py 1 1oof b £ _
. wppmintal WA s [-0.037, 0.052] 1864 + 56
7 LI N bor S 226 228 230 po-rtp [-0.028, 0.030] 674 + 36
| i _
sl f;, 1 200 tmgram) b ] $0n- [-0.029, 0.032] 532 + 30
] = -
ot | Y 510 [~0.038, 0.062] 329 £ 28
226 228 230 226 228 230 _
F-rtn [-0.049, 0.054] 1009 £ 57

4'?1':!]_3(1 I:G(ZV;"(.'E J

ST yields: 14415 1159 events with 11 ST modes




BFs of AL — Al*v, decay

First direct measurement, optimized variables: ¢ . =F . — [Pyl

B(A” > Ae'v,) = (3.6340.38£0.20)%  B[A>Aptv,]=(3.49+0.46+0.26)%

30 total fit
% A= Antr?
S?, 20 - s«=sas gther bkgrounds
20—
S Events Events
@ 10 10
| =
v
a
"L‘L L "L l 'L ot N T PP L A | T1
-0.2 -0.1 0 0.1 0.2 -0.2 -0.1 0 0.1 0.2
Uniss (GeV) Unmiss (GGV)

TA > Ap v, J/T[A; D Aev,]= 0.96+0.16+0.04

Important to test and calibrate LQCD and lepton universality.



Events/2.0 MeV/c?

§EE ¥8E

Absolute BFs of A Cabibbo-Favored

3Ol

hadronic decays

3
2

f 5

1

ST yields

ST
Ni

i i

1243 + 37
6308 + 88
508 £ 33
454 + 28
1849 &= 71
706 £ 27
1497 &= 52
609 £+ 31
586 £ 32
271 £ 25
836 = 43
157 £ 22

Events/1.0 MeV/c?

100}

20;
15}
10}
s
15f
10}
S5t

s0f

Signal Tag Variable : Mg = \/ E2 _— |3 A= I

20}

10+

pK® DT vyields
Decay modes | N2
A | pKs 89 £10
Art pK—nt 390 + 21
pKgr° 40 £7
pKgrtn™ 29 £6
pK~ntrd 148+ 14
59 + 8
89+ 11
53 +7
39 + 6
205
56 + 8
13+3
Almost background free

PRL 116, 052001 (2016)



Results of 12 CF hadronic BFs

[ Straightforward and model independent
[ A least square global simultaneous fit :

PRL 116, 052001 (2016)
[CPC 37, 106201 (2013)]

Mode This work (%) PDG (%) BELLE B
pK? 1.52+008+003 115 +030
< pK 7w 5.84 +£0.27 0.23 5.0+ 1.3 6.84 = 0.24" 5T
pKsm® I 87T TUI3=T005 105050
pK2nTwr~ 1.53+0.114+0.09 1.30+0.35
pK—ntm® 453+0.234+0.30 3.44+1.0
At 1.24 +0.07 +0.03 1.07 +£0.28
A 7® 7.01+0.37+0.19 3.6+1.3
Artn~ 7t  3.81+0.24+0.18 2.64+0.7
YOrt 1.27 +0.08 = 0.03 1.05+0.28
PRI 1.184+0.10 +0.03 1.00 4 0.34
Yt~  425+0.244+0.20 3.6+ 1.0
Y w 1.56 +0.20+0.07 2.7+1.0

O B(Af — pK™mt"): BESIII precision comparable with Belle’s
O BESII B(AF - pK™nt") is compatible with BELLE's within 20
O Improved precisions of the other 11 modes significantly



Observation of A{— nK.p*

First observation of A} decays involving the neutron in final states.

054 |-
:’»-E‘ 0.52 —
e
S 0.5 : R JET
g Usr - ' o 1};.!,5&* '
. . Lo LR A
o . -
= 048}
0.46 —
] ] * ]
0.7 0.8 0.9 1 1.
M. (GeV?/c?)

Events/0.010 GeV 2/c?

PRL118(2016)112001
I I

30

20

Events/2.5 MeV/c

10

.7' 0.8 0.9 1 1.1 046 048 05 052 054
M. (GeV/c) M,._ (GeV/c?)

B[A,*—NnK L r*]=(1.8240.23+0.11)%
B[A.*—nK*)/B[A*—pK*]=0.62+0.09
B[A.*—nK*)/B[A*—pK°n?]=0.97+0.16

The phase difference between 1 and 1(9:
c0s6=—0.24 £ 0.08
and relative strength: |[IO/[10]= 1.14 £ 0.11

The relative BF of neutron-involved mode to proton-involved mode is essential to
test the isospin symmetry and extract the strong phases of different final states.




Upgrade plan and physics prospects



BESIII upgrade

[0 New ETOF (built by USTC & IHEP) was installed in 2015
to improve the time resolution.

0 MDC: Malter effect found in inner chamber in 2012,
add water vapor to the chamber to cure the aging
problem.

* New inner chamber, built by IHEP, is ready now.

* CGEM as the inner chamber ongoing : Italy group in

collaboration with other groups.

[0 New valve box for superconducting magnet

48

[d Other possible upgrade plan is under discussion



Installation of MRPC Endcap TOF

 Scintillator Endcap TOF: time resolution for m is
138ps.

* New MRPC Endcap-TOF built
* The installation of
MRPC ETOF completed in the
Oct. of 2015




2400F
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MRPC Endcap TOF

3 dt-east 3 dt-west
x10 = dt-east 2400 ?1 0 e dt-west
E - o 2200 oo o Sooneer
E RMS 0.0954 2000 RMS 0.09497
= Constant ~ 2.139e+06 £ 6.758e+02 = Constant  2.144e+06 + 6.778e+02
E Mean 0.0005581+ 00000162 1800 Mean 0.0008253 + 0.0000161
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Time resolution of 60ps achieved; Efficiency ~97%

x10° dt-combine

L dt-combine
Entries 1.955536e+07

- Mean 0002479
RMS 0.07244
Constant  2.555e+06 + 7.762e+02

I Mean 00007446 + 0.0000137

r Sigma 0.05983 £ 0.00001

.o
: combined: 60ps
-1 -08 06 04 -02 0 0.2 04 06 08 1




New Inner Drift Chamber

* An aluminum outer cylinder was manufactured for the chamber cosmic-ray test
* The outer cylinder was assembled after wiring had been finished



The performance of the new chamber

In cosmic ray test, the efficiency > 99%

HV @2200V

7000

6000

5000

4000

3000

2000

1000

IITY]1III]llll]IIIIIITIIITIIIIIITTII

I

Spatial res.
129um

HResAll
Entries 200484
Mean 0.0005948
Std Dev 0.1595
2 | ndf 661.4 /194
p0 640 + 16.4
p1 -0.002521+ 0.001468
0.2712 +0.0023
6070 +23.0
0.001206 + 0.000311

0.1024 +0.0004

1
-

The chamber is stored in a clean room and is ready to be

replaced.

Events

HV @2200V
s dEdx-all
b Entries 3630
- dE/dx res. Mean 403
300 0 StdDev  32.63
F | 7.8% Constant ~ 362.9
“F 55 Mean 4025
200 . Sigma 31.34
- samplings
150—
1005—
505—
R I I R — C—




Cylindrical GEM Inner Tracker

BESIII is building a cylindrical GEM detector (CGEM-IT) to replace
the BESIII Inner MDC to recover some efficiency loss due to aging
and to improve the secondary vertex resolution.

3 layers %‘
CGEM |

Low Material budget < 1.5% of X, for
all layers

High Rate capability: ~10* Hz/cm?
Coverage: 93%

Spatial resolution 6,, “~130 pmin1T
magnetic filed

Operation duration at least 5 years

Each layer composed by
a triple cylindrical GEM

Y
o e €Oy \cm

? mm\ v ¥ Cathode

Y ¥y Y ™

The CGEM is co-funded by the
European Commission Research
and Innovation Staff Exchange
(RISE) project 2015-2018.

Formation of a consortium: INFN
(Ferrara, Frascati, Perugia and
Torino), Mainz, Uppsala, IHEP



Project timeline

2016

Complete detector design
Coninue detector
construction

_Electronics deve

2014

CDR approval
R&D and
detector design

2018
Installation and
commissioning
(summer 2018

2012
Initial proposal




Expected performance of CGEM

Track fitting with Kalman Filter

098 Approaching point resolution
(9) 0.07 ¥ CGEM-IT
P 006 (8) A IDC
A
£ 005 © Momentum resolution
o 0.04 -
0.03 X - ¥
0.02 N X .
ce b b b e e e b e B A
00102703 04 05 06 0.7 08 09 1 5 0.004 — IDC
p(GeV/c) S B 73
. . . . . D i
035 Approaching point resolution O 0.003
0.3 * CGEM-IT 5 - i
i : (b) C
0.25:— A IDC 0.002 |
'g 0.2;— A E f
2 0151 4 A A A 0.001~ x
: :I\\+I\IIIIIIIlIIIIIII\\‘IIIIIII\\'IIIIIIIII'III
0.1
EoX 02 03 04 05 06 0.7 0.8 09 1
0.05 3 ¥ X » » p(GeV/c)
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p(GeV/c)



* Will challenge BEPCII CM energy limit

from 2.30 2>2.35> 2.45 GeV(4.6> 4.72>4.9 GeV)
Funding approved (~*5 M RMB)

> Ac study With larger A data sample

~ + PWA = intermediate structures
&% :___iz:;:" + in 3-body decays
TR L }l L T + More semileptonic decays: nlv,

S * + + A*lv, ZXlv ...

ety + Decay asymmetry parameters o

o kg '1‘4.58' e aes aer e aes | av = AC+_> BP/BV

Vs(GeV)

+ A_."Rare decays search
» XYZ study: Y(4660), .... 4+ Weak radiative decay A *—yx*

4+ FCNC A_*— pl*I-

 BEPCIl Top-up project  +LNV A > pey

funding approved (about 12M RMB)
data taking efficiency: increased by 20-30%



BESIII data taking status & plan (run ~8-10 years)

Previous BESIII present & future
data

BESII 58M 1.2B 20* BESII 10B
\|I’ CLEO: 28M 0.5B 20* CLEOc 3B
y” CLEO: 0.8/fb 2.9/fb 3.5*CLEOc 20 /fb
Above open charm CLEO: 0.6/fb 0.5/fb @ y(4040) 5-10 /fb
threshold @ y(4160) 2.3/fb@~4260, 0.5/fb@4360

0.5/fb@4600, 1/fb@4420
Scan from 4.19 - 4.28, 10 MeV
step, 500 pb-1/point

R scan & Tau BESI|I 3.8-4.6 GeV at 105 energy points
2.0-3.1 GeV at 20 energy points

Y(2175) 100 pb!

y(4170) 3 fb!

Thank you


mailto:0.5/fb@4600，1/fb@4420

Backup slides



BESII| Detector

MDC MDC EMC
Exps. Wire dE/dx Energy
resolution | resolution | resolution
CLEO 110 um 5% 2.2-2.4 %
Babar | 125 um 7% 2.67 % TOF
Belle | 130pum | 5.6% 2.2% Exps. time
resolution
BESIII <59
115 m (Bhab;‘a) 2.3% CDFII 100 ps
Belle 90 ps
. BESIII | 68 ps (BTOF)
* New ETOF (MRPC) installed 100 ps (ETOF)

* New Inner MDC, being built

60 ps (MRRC)




Data/Monte-Carlo Consistency

* For tracking efficiency, data/MC difference < 1%
* For particle identification efficiency, data/MC difference < 2%

_'[tacklnn e_fﬂclencv

& 1E .
c = . ~
D095 * ° !
S - S 7
o 09 202
0.85- s [T,
f C o ; * L
|— 0.8 —e— data O_ + * ¢ + ¢ » + +
+ F -
®0.75 - = MC 0.02]
07"
0.65- 0.04|-
E | L | L L | L | | | |
C L L | L L L L | L L L
0.6 o's : 0.5 1
- PID efficiency
C IpuesEEEEgy 04 F
& Yuy s &
5[ Sun >
= . 0.0z
W ool . T
E I'l o L
o «B 0 ‘Ii..lii.-
i L
o —#— data : o0 ub ; +.
0.8 -0.02F o +++
-l MC L
_ oot
L L | L L L L 1 ' ' N N 1 L L L L 1 L '
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p (GeV/c) p (GeVic)



ete 2*DOD*-

Hcrbs

= o c. it (m) 1 it P(m) ,
Tdress = T 1 5T)B(D0 = K-mr)e o™ TIe VI + BBy [ oy < Blm B agy)

1000_| | | | | | | | | | | | | | | | | |’ | I’ | | | | | | | | | |

“CEBESN Preliminary E

B, 6001 } L 17

o400~ T

200— Y (i Mgl } —

O:' 3 {- 1 ..'..‘t'i'i"-'ih--:- ------ . --i l el N T T -

4.1 4.2 4.5 4.6

Fit with a constant (pink dashed triple-dot line) and two constant width relativistic
BW functions ( and ).
M[}’{=12}3U]|} (4224 8+5.63:4.0) MeV/c*, (Y (4220)) =(72.319.11+0.9) MeV
M(Y(4390)) = (4400.14£9.3+2.1) MeV/c2, I'(Y(4220)) = (181.7£16.91+7.4) MeV.



ete 2*DOD*-

Red circle is the result of e*e- 2 n*D°D*-

l].IS_----.----.----_ u,15_||||||||||||||||||||||_
- 35 contour A - 30 contour
[ B 25 contour A i B 26 contour
0.20- B 15 contour 0.20 B 10 contour
- —Yi(4220) 1 [ —~Y(4390)
z 0150 . > ﬂ-‘l:*:- ;
T —— : S :
~ 0.10F V(426076 = 010- :
: (26007 - V(4360) + ]
- . : wid415)
0.051- - . 0.051 ]
[ Y(4260) Y4230)
i i oopl—— L 1 L L]
0. S 4[330 435 440 445 450
(‘PEIS 4.20 _ 4.25 4.30 M (GeV/icd)
M (GeVic?)

» The statistical significance of two resonances assumption over one resonance is greater
than 10s.

» The resonant parameters of Y(4220) and Y(4390) states are consistent with the structures
observed in ete™ — m*m~h,.. The resonant parameters of Y(4220) are also consistent
with those of the resonance observed ine*e™ - wy., andete™ » nF /4. 62



Events / 15 MeVic? Events / 15 MeV/ic?

Events / 15 MeVic?

Model Independent PWA of J/y->yn°n®

Extracted Intensity

Relative Phase

i ET
(a) 0 g 2
1 [EH
_ PE
f i E
i : TE
ir w =
. Y i, N
05 [ 15 2 25 s [ 10 i5 20 25 a0
Mass(x'?) [GeVic?] Mass(a®) [GeVic?)
= “;‘ = . N T
= & = L il L 5
£ )2eEs B E E o st il T4
= L EE Q_ ‘.-‘o l 14
E [ ?_3 o E- i
E K g E
= at : E
E e‘.’* 1 L E
= 7 e Reian Y TE
E K3 L 8% i, TS, E
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T
== s OFE T
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== H : 0 @ riel g te f
- ft £ LR g I
E # iE !
E N oL : § 2
E ) ) R bl ikt Y, N 8 sb . . ) .
05 1 15 2 - 25 0s 10 15 20 25 an
Mass(a%%) [GeVic?] Mass{x's®) (GeVicH)
E (d)2"E3 |
: Solution 1
I o
: i Solution
i it ettt 1 T Db T ad e i L st R
05 1 15 2 25

Mass(a’r?) [GeVic]

Phys. Rev. D 92, 052003 (2015)

v

Extract amplitudes in
each M(rt°rt®) mass bin

Significant features of the
scalar spectrum includes
structures near 1.5, 1.7
and 2.0 GeV/c?

Multi-solution problem in
MIPWA is usually
unavoidable.

Model Dependent PWA
of global PWA fit is still
needed to extract
resonance parameters

63



Measurements of J/Y — ¢pp

BESIII Phys.Rev. D93, 052010 (2016)

No obvious threshold structure of pp or ¢p

Events/ (10Me Ve
E 8 8 8 B

I§III

g 8 ,

Events / (10MaVic?,
g 5 2

=

191952105195 220521 1I
M# (GeVic®) M., (GeVic®)

B(J/v¥ — ppd) = [5.23 £ 0.06 (stat) £ 0.33 (syst)] x 107°



Study of N* and E* BESIT

N*iny'—>n’% p E¥* in y'—>KAE

PRL. 110 (2013) 022001

arX|v 1504 02025

2(1690) || =(1820) -

e
o=
L

Events/(32MeV/e?)

Events/(10 MeV/c?)

[a—
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T T T T T 1 | L
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New N*s: N(2300) and N(257 k
T - > PWAof
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| I |L- rL1 |
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Measurement of A{->Xwtnt (nV)

O The total measured A decay BFs is ~65%, searching for more decay
modes are important

O Only one A decay involved X-is observed, B( Af —Xrt*n’)=(2.310.4)%,
where X~ dominantly decay to nm

11 ST modes, 114154159 A} tagged candidates

T oL ATDI i

s S 116134152 | 8814139

SN | +| Events @ Events

}E” |

2 b + _l_
PR Hibyghih,

03 0.35
— M, ( GeV/c?)

B[AI2>Zntnt] =(1.81+0.17)% [Improved precision] [ s istical only,
B[ A}2Xntntnf]=(2.11 £0.33)% [first observation]  [totallyuncertainty <3%



Single-Cabibbo-Suppressed decay of
Af-prtn /KK

Sensitive to non-factorizable contributions from W-exchanged process

b 200 £ Lk
> % 4\+ — [J—I_ I(—I_I'(_ % : 4\+ — J-I_ .Rhl_ I{_
(1] 20 C L ¢ L
s 150 2 | 2 |
= o | o
100 T S |
@ :@m-_> ~ * ol
c 50 cCt c
S 0 I@ll i O by A LA A
UJ \ | R LIJ A d IT'TTF | " LIJ .:'.3‘ Hﬁﬁmmm5‘£4 e
£25 226 227 228 229 230 ?25 226 221 2 § 229 23 1 1.05 11115 12 125 13
Mg (GeVic?) Mer(GeV/ MK'K)(GeVic)
Decay modes Bnode/Bret. (this work) Binode/Bret. ((28])  PRL117(2016)232002
A = prtr” (6.70 £ 0.48 £ 0.25) x 107~ -
Af = po (1.81£0.33£0.13) x 1072 0.015 £ 0.002 £ 0.002
Af = pKTK~™ (non-¢)  (9.36 +£2.224+0.71) x 10™*  0.007 4 0.002 + 0.002
- Bmudc B(PDG)
A} = prtr” (3.914+0.284+0.15+0.24) x 10~ (3.5+2.0) x 10~ ==> first observation

AF S o (106 +0.19 + 0.08 4 0.06) x 107 (8.242.7) x 107" } : isi
AF - pK¥K™ (non-g) (547+1.30+0.41+033) x 10~ (35+1.7) x 1= 7 Improved precision




Proton FF measurement at BESIII
Phys.Rev. D91 (2015) 11, 112004 .

Analysis Features:
* Radiative corrections from Phokhara8.0 (scan)

* Normalization to ete" — e'*e’, e*te" —>yy
(BABAYAGA 3.5)

* Efficiencies 60% (2.23 GeV) .... 3% (~4 GeV)

* | G¢/G,, | ratio obtained for 3 c.m. energies
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http://dx.doi.org/10.1103/PhysRevD.91.112004

Analysis Technique

ere” = cC — Dtag D.i.: Double-tag fechnique, Absolute measurement

”_/ 7~ lag @ Tag D in hadronic decay modes
D- LK—
o
,_ /.D+ MBC T \/ beam Dtag

Signal Y v,
@ Reconsfruct Dﬁlg using the remaining tracks not associated o Dtag

o D — Ebeam pDSIg — _thag

sig

@ No additional fracks/showers
e (semi-)leptonic decay: missing Neutrino, Uniss = Emiss — |Prmiss| ~ O

Niag = 2NppBragttag @ High fagging efficiency
@ Extremely clean

@ Systematic uncertainfies associated fo tag
side are mostly canceled out

Ntag,SL — 2"\‘(Df)15’1::51gBE‘:;LEtag,SL

Ntag,SL Etag Ntag,SL

Bgp, =
Ntag Stag,SL NtagE
'—




e BESIII superconducting magnet: funding approved
for a new valve box (*~5M RMB)

vacuum T in transition section



