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BEPCII s’romge rings

Beam energy:
1.0-2.3 GeV

Design Luminosity:
1X1033 cms

(achieved on 5% April,2016)

Optimum energy:
1.89 GeV

Energy spread:
5.16 X 10+

No. of bunches:
93

Bunch length:
1.5cm

Total current:
0.91A

Circumference:
237m




' NIM A614, 345 (2010)

The BESIII Detector
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World largest data sample directly collected in the
tau-charm region
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Baryon Decays

B A decay asymmetry parameters
B Ac decay asymmetry parameters
m Ac BFs at BESIII



A polarizationin J/y=> A A

Transition between e+e- and A A including helicity conserving and -flip amplitudes

For unpolarized e+e- beams /
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A
N\ e /

Hyperon polarization determined using
angular distribution of the baryon from weak decay
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A typical J/y=> A A event
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1.3 B J/y events

Events/ 0.5 MeV/c?
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First observation A polarization in J/y=> A A

Nature physics (2019) arXiv:1808.08917
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A, decay asymmetry parameters

ete” = ATAL, Al = pK¢

CM frame AT rest frame

T Goran Fald, arXiv:1709.0180
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Ac signals 567fb-1 @4.6 Gev

o A0 F

< AN pKY! ) LA AT
5 600 - S il = | 4
— B | \ — 00 - I
= | (a) 1 =7 (b) |
~J - , i =1 i _: |
~— 40 - [t — L | |
= | 20 o
= [ L S ! [
2 200l || =0 N
B L 100 - I! +
[ H . ,:!: II'._ " ._, i A |! II' Ll
225 226 22T 228 229 23 2.2 226 227 228 229 23
M, (GeVi/ch) M, (GeV/cY)
 F T
£ [AfoXT'0 _]_ L AT
= 100} %‘3 200 | I
= [ (¢ + = (d) i
[V ] | i [N | _}: |
g s0f 100} N
- - =] L f 1
3 + JrjL -131 | o {
: * I B F%IF‘*W&'-H' ”H-T{‘ il 1—"‘*‘1’1&
2,25 2 EIJ E 2? E 28 E E'Zl 2,3 2.25 226 227 228 229 23
M, (GeV/c) M, (GeVic?)

14



=
[R%

jl_!#llllllllll

=
-y

Ag = —0.28:

No evident A, polarization
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A, decay before 2014

(a) Charmed baryons
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> A, was observed in 1979

> All decays of A.* were measured with
high energy data and relative to pK-r*,
which suffers an error of 25%. No
absolute measurement using threshold
A" data

> Only about 60% decays are known

Scale factor/ P
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Hadronic modes with a p: 5= =1 final states
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A, hadronic decays . « | « k‘ e
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Absolute measurement of Ac —» A + anything
PRL 121, 062003 (2018)
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B(AF - A+ X) = (382725 4+ 0.8)%.

Sum of excl. decays: ~25%, 13% of them still unknown
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Baryon spectroscopy

« Non-relativistic quark model is successful in
interpreting of the excited baryons

 Predicted more excited stated ("missing resonance
problem")

« J/vy (v') decays offers an window to search for the
missing resonance

Ideal Isospin filter

J/¥Y —>BBM — N* A* >* =*
et N, A ,E, =7
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N* in \|I'—>‘rr0p E) PRL 110 (2013) 022001

m 2-body decay:
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¥(2S) — pN*, N* — pr¥ + c.c. 106 M y' events

m ISOspin conservation:
A suppressed

-

|
Events/(36MeV/c%)

SJ'EI-I - - +I, Tl =
3000 : (b)
2530 |=

200 | t .4
- tlj_rﬂ_b
150 }

i
ook 4 , ;#J.,qr-f“ru ‘

2.0 15 3.0 33

M o(GeVYic) M (GeV/c)

h-ll;n{GeV et

L
[}

o]

20



200 F

— —
= Ln
= =]

Events/(32MeV/c?)

N*

in y' -

106 M ' events

% p

------- N(14I4(})I | (d’) 7 200 (= ' },}(94..0) I I (b)_
— N(1520) — N(1720)
— N(1535) | ,:.: N(2300)
--N(1650) -.S 150 --N(ZSTU) —]
L
1 =
Lo
'_ ) 100 —
A > 50 .
b _ 'rzL B I--"---.,.H_-,_n,._.”._........—......-.:.-._::.:;.‘..-_;E.'..',.-.,'.‘.__',;-—_:-\ = I N L
L T O el S gy
1.5 2.0 25 W s
M, 2(GeV/c?) 0 , e — .
1.5 2.0 2.5
M, (GeV/c?)
Two new baryonic excited states are observed |
Resonance M(MeV/c?) T'(MeV/c?) AS ANg¢ C.L.
N (1440) 13901}3{ ;1313 340%305025 72.5 4 11.50
N (1520) 151015;?5 115;%8;6*“ 19.8 6 5.00
153512;%% 120;%?:%3 49.4 4 9.30
1000 s PO, 2 4 122
1700732732 4501091137 556 6 9.60
230073077 34075010 1207 4 15.00
+19+34 +14 469
257071077 250743750 78.9 6 11.70

21




Events/(25MeV/c?)
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 Clear structures were observed
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Events/(5 MeV/c?)

100

Lhn
o

=*s in y>KAE

PRD91 (2015) 092006

450 M ' events

i 1 T?._ 30| Z(1690)~ =(1820) —
(b 12 f |
i 1= ,
! l § g 20 ¢ .
: Hif 2 A } 3
: ML IR i
Hiy = LK ut T
:+++++*"%+ +H++++++++*++*H+ .r. . , It i _:{I- 4.
T 3 ¥ 16 18 2.0
RM(K ) (GeVic?) M(KA) (GeV/c)
=(1690) =(1820)~
M (MeV /c?) 1687.7+3.8+1.0  1826.7+5.5+1.6
I'(MeV) 27.1410.0+£2.7  54.4+15.7+4.2
Event yields 74.4421.2 136.2433.4
Significance(o) 4.9 6.2
Efficiency (%) 32.8 26.1
B (10°9) 5.21+1.4840.57  12.0342.94+1.22
Mppa(MeV /c?) 169010 1823+5
I'ppa(MeV) <30 24t{g 26




1.3 B J o -
_______ / "’ events Search for exotics in J/y—¢p p

1ef(e) - . L . Phys. Rev. D 93, 052010 (2016)
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Search for exotics in y'—¢p p

arxiv: 1902 09756
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Hyperons in e+e-—pKs nK- @3.773 GeV and >4 GeV

E=3.773 GeV

E >4 GeV

Events / ( 0.01 GeV/c?)

Events / (0.01 GeV/c?)

70
60
50
40
30
20
10

0

Phys.

—}—Data

- Global fit

==== Background

1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.8(

M(pK) (GeV/c)

( ) —4—Data
C —— Global fit

=-=== Background

1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.8(0
M(pK) (GeV/c?)

Rev. D 98, 032014 (2018)

[
[f=
=

TE']_ —}—Data

> 120 — Global fit
6 100 ==== Background
=

S 80

Z 60

“

E 40

=

o 20

1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.80
M(@KY) (GeV/c?)

—
[5]
=

—4—Data
100 —— Global fit
=-=== Background

Events / (0.01 GeV/c?)
S 5 8 2

(—]

1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.80
M@K (GeV/c)



Fvents / { 0.01 GeV/c?)

Events / (0.01 GeV/ich

No evident peaks in mass spectra of pKs, nK-, p n, KskK
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Summaryé& Prospects

@ BESIIT is successfully operating since 2008

d World largest data samples at J/v, v’ ,w(3770), w(4040), Y(4260)
already collected

[ Provides novel insights into baryon decays/spectroscopy

Q Offers complementary information to the other experiments

@ Recent results are presented

® Decay asymmetry parameters of Lambda/Lambdac
® test of the fundamental symmetries

® N* A* 2* E*

® Search for the exotic baryons

31



Summaryé& Prospects

m Till 2019 June: 10 billion J/y events, 0.45 billion '
events, >15fb-! above charm threshold

® Upgrades: CGEM - inner MDC tracker,
BEPCII: Luminosity? 4.6 >4.7 GeV ?
m BESTIT: a unique place for baryon decays/spectroscopy
v J/y(y')>r% p.p nr, pKApKE.....
v Q* using the data above charm threshold

v" Rare decays of baryons (A,)

v X, E polarizations in e+e- annihilations

B  More results are expected to come soon !



Many thanks for your attention !
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