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Beam energy: 1.0 - 2.3 GeV Beam current:
Optimum energy: 1.89 GeV Designed Lumi:
Crossing Angle: +11 mrad Achieved time:
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BESII

MDC: small cell & He gas
o~ 130 pm
Sp/p = 0.5% @1GeV
dE/dx=6%

b

Ref:
NIM A614,
345 (2010) °

o= 90 ps Barrel

110 ps Endcap
2015 ETOF upgrade: 70ps

Muon ID: 8~9 layer RPC
Gpy=1.4 cm~1.7 cm

1

EMCAL: Csl crystal Data Acquisition: .
AE/E =2.5% @1 GeV Event rate = 3 kHz Trigger: Tracks & Showers
G, = 0.5~0.7 em/VE Throughput ~ 50 MB/s Pipelined; Latency = 6.4 us

Clean environment and high luminosity at BESIII are
helpful for indirect probe of new physics
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BESIII data samples BES]]I

2
E T | T T | T T T | T T T T | | | :
= PDG 2015 @ u, d S ‘ -
B “ ‘~. 3 loop pQCD i
- A ' e Naive quark model _
- p i 2175 ]
C ,:;: :"-. !’ Px 0.1 fb-1 .
8 LA o e -
= .'Iej i Energy Scan 526 pb™! = Baryon FFs
E -.::::. o Sum of exclusive \* Inclusive E from energy scan data
» ! I measurements measurements T by E+E__}BE
-1 | ::I | | | 1 | | 1 | | | | | | | | 1 | | | | | | | . .
0.5 1 1.5 2 2.5 3
= 1w »(28) | 2040 Bow 24290 C 1 Baryon FFs from data
:— 3 4 Mark-I 0.5 fb—?! 42304-4260 1.0 fb—! —: by c—*"’e_%BEﬁ ISR
T 1.3x10° Mark-1 + LGW 1.0 fb—? 't,'f; A . ﬁ > o fb
- B Mark-I1 i Do 1:'54-:-4-:- | 1 { 4600 i ( F'ﬂr( L ) ? 4 )
- ® PLUTO &, 109 - i 0.6 fb! ]
- DASP .
u | w .
— ir Crystal Ball [ = [ I a+ —]
- | * BES g | * 'i '# T’L#ﬁw -
- J | X ]
- N | 2. g fb~ | |':I i .', 4360 =
E LU || | &W e ;
- :‘:-"‘ - can 1.3 fb 1 (13{} pomts] . =
3 4.5 5
1./5 [GEV] = = = = = \
2016/7/29 study of baryon form factor at BESIII 5



&e * BESIII data samples
T-QCD scan data BGS]I[

(Vs =2.0074.59 GeV)
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BESII

Measurement of nucleon
form factor by studying

e“e >pp
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1. Two charged tracks
from the vertex
2.|cos@]<0.93 (0.80)
3. PID (tof & dE/dx)
4. 0p5<178°(179°)
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“Background analysis BE

Eon = 2.2324  (£=2634pb~') Ecm = 3.08 (£=30.73 pb~')

Bkg | NS NME o(nb) Ni&2 .(90% CL) Bkg | NMC NME o(nb) N . (90% CL)
efem [0.6x10° 0 1434.01 < 0.96 efe [3.99x107 1 756.86 < 2.54
ptu | 70x10° 0 1741 <0.16 prue |150x10° 0 845 <042

vy [19x10° 0 70.44 < 0.24 vy |45x10° 0 3705 < 0.62
rtr [L0x10° 0 0173 < 0.01 e [L0x10° 0 <0411 < 0.02
K*K-[10<10° 0 0138 < 0.008 K K-|1.0x10° 0  0.0033 < 0.02
ppr® |1L0x10° 0 <0.1 < 0.006 ppe® [10x10° 0 <01 < 0.07
ppr°n® (10 x 107 0 <0.1 < 0.006 pprPm°|10x 10° 0 <01 < 0.07

AL |1L0x10° 0 04 < 0.02 AP {10 % 10° 0 0.002 0.001

Eon = 3.65  (£=48823 pb )
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- .. Background events are
ppe® [1L0x10° 0 <0.1 < 0.1
pprOm°|1.0x 10° 0 <0.1 < 0.1 P

ADRO [10% 105 0 0002 <0002 almost negllglble

i [L0x 105 0 20 < 0.1
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&y Strategy of analysis BES]I
SEERES Energy scan method
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Result of analysis B'ES]]I
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1. |G| and |G,,| extracted individually
2. Precision between 11% and 28%
3. Consistent with previous one at

same g-range
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T|SR Angular Distribution
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MDC [0, 0.03) pean | Aswnere
o EMC | [0.0, 0.80)L(0.86, 0.02) N
pp pair 42 - 58% Ve =aned
Tagged | Untagged
ISR photon |3 o0 131 - 46% Jj
10° _
=3k id
L L
ol w
= | | | Ll | | |
1 0.8 0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 1

> 7 data samples (> 3.773 GeV)
> Total luminosity 7.4 fb—!
> Event selction:

@ Two charged tracks from vertex
@ One high energy shower in EMC
o Kinematic constraints applied

> Background evaluation
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ISR-Tagged Analysis for Proton BGS
ISR method
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= Results from ISR-Tagged Analysis BGS]]I
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. Background subtraction and ‘E‘Eﬂ ‘f’é’—eﬂf
.. . em eff
efficiency dwviding | stat. | 16% - 34% | 5% - 32%
> Combine the seven data samples o 990 o, 200
_ The proton FFs extracted between syst. | 5% - 22% | 2% - 30%
- th. = 3.0 GeV LA: Large polar Angle of ISR photon
> Systematic uncertainty included SA: Small polar Angle of ISR photon
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BESII

Cross section measurement
of e e~ ->AA with BESIII
data at 2.2324, 2.40, 2.80
and 3.08 GeV
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Event selection
A%pn+ (mode I)

. PID (tof & dE/dx)
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Signal Event display from MC
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Event selection BGS]]I

A->nr® (mode II)

1. vxy <1.0cm |Vz I <10cm — [ Correlation Matrix (signal) | [ Correlation Matrix (background) |
2. |cos@]|<0.93

3. Q=0, N, =2 -
4
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‘A§’Background analysis B€S

Final states | Luminosity (pb') Events generated Events survived Normalized number
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Strategy of analysis BESII
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Ecm=2.2324GeV

Table 7: Summary of the uncertainties.

" Systematic uncertainty BESI

Ecm=2.40 2.80 3.08 GeV

Source 240GeV 280 GeV 3.08GeV
Reconstructionof A | 3.8 38 38
Reconstructionof A | 3.4 34 34

Mass window cutof A | 2.5 25 2.
Mass window cutof A | 3.0 30 30

Angular distribution | 12,7 10.8 114
[nput lineshape 22 40 29
Luminosity 1.0 1.0 10
Total 14 3 13

Systematic source | Uncertainty
7 selection 2.2%
n selection 2.1%
X3 cut 0.9%
MVA classifier cut 4.8%
Fitting range 3.9%
Background shape 4.6%
MC generator 3.2%
Energy spread 2.0%
Energy scale 3.9%
Trigger efficiency 1.0%
Luminosity 1.0%
sum 12%

2016/7/29
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Results & comparison BGS
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Prospects of the Baryon FFs at BESIII BGS]H

@ Proton FFs:

e Energy scan between 2.0 — 3.08 GeV.
e High precision |Gy | and |Gg| (Rem) extraction individually.
e More data at high energy resonances for both ISR tagged and
untagged analysis.
@ Neutron FFs:

o Extract |Gy| and |Gg| (Rey) first time from energy scan.
o ISR-tagged analysis for neutron effective FF from threshold.

@ Hyperon FFs:

e Full determination of A FFs and polarization.
o Other hyperon channels including X°, = and Q.
o Charmed hyperon A. at threshold.

2016/7/29 study of baryon form factor at BESIII 22



Summary & outlook BESTH

BESIII is an excellent laboratory for the
measurement of Form factor since both ISR and
scan method can be performed

B {Measurement of the proton form factor by
studying ete>pp) this paper has been
published on Phys. Rev. D91, 112004 (2015)

B {Observation of an enhancement cross section
of A production near threshold with BESIII )} the
paper is on progress

B Many measurements of baryon form factors by
the ISR technique or scan method will be

performed in the near future
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