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] Introduction

[0 BEPCII and BESIII
O Al Physics @ BESIII

— Al Semi-leptonic decay
— Al Hadronic decay

— A{ inclusive decay

[0 Summary and Prospects
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Introduction
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BESTL History of A
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BESTT Quark Model picture

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

- u
X u%d
&)

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

Heavy Quark Effective Theory :

O diquark correlation is enhanced by weak Color Magnetic Interaction with a
heavy quark

0 More reliable prediction of heavy-light quark transition without dealing
with light degrees of freedom that have net spin or isospin.

A} may provide complementary powerful test on internal

dynamics to charmed meson does
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Cornerstone of charmed baryon Spectroscopy

(a) Charmed baryons

O The lightest charmed baryon . ? %@580, o3

A K

i~ ?—55;-2980)
P2 c(gcgjﬂ'o) /
A Kn

will eventually decay to A/ ro |

7 2880) — 06
" s> E(2815)

] ’ ? 00) Lo B 1Y
A T So(2790) -+ —
1/2%¢ /2 QCY(2V70)
JT
2.7 - 2- nl JTEAEE 2 | o4

e A(2625) 327 Y g (2645)

[0 Most of the charmed baryons

O The A/ is one of important

tagging hadrons in c-quark
counting in the productions at

high energies and bottom

Charmed baryon mass (GeV)

baryon decays

O B(Af - pK™nt™): dominant
error for V, via baryon decay
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The A Decays

A, Measurements [PDG2015]

BESII

Scale factor/  p, Axt g0 (14 +06)% 42.8%
A} DECAY MODES Fraction (;/f)  Confidence level wAB/B £(1385)* 0, £ — Axt (5 +4 )xi0-3 80 0%
An™ #7 7 nonresonant < 11 % CL=90%
— Hadronic modes with a p: S = =1 final states . Ax+ =+ =— =0 total (25 %+ 09)% 36.0%
pK ( 321+ 0.30) % 9.3% Azt [a (24 £ 05)% 20.8%
pK—=* (8t 032y 5.8% 5(1385)*y la] ( 116+ 035)% 30.2%
pK*(892)° lal (213% 030)% 14.1% Anw lal (16 +06)% 37.5%
A(1232) T+ K~ ( 118+ 027)% 229% Aztztz=z0 nonorw < 9 x 10—3  CL=9%0% .
A(1520) =+ gl (24 + 06)% 25.0% AKTE? (64 + 13)x10-3 S=16 20.3%
pK— =+ nonresonant (38 + 04 )% 10.5% =(1690)°k*, =* — AK® (18 + 06 )x1073 333%
pK°=° (45 + 06)% 13.3% xt ( 1.43% 0.14) % 10.0%
pROy (17 + 04 )% 235% r+a0 ( 1L37= 0.30) % 21.9%
pROx+ z— (35 + 04)% 11.4% I*y (75 + 25 )x10—3 33.3%
pK~ =t =0 (46 + 08)% 13.0% Imata” (49 +05)% 10.2%
pK*(892)~ =+ [d (15 +05)% 33.3% ZZ+P° <( 18 . ): CL=95% .
K™ 7 )nonn =0 50 + 0.9 18.0% A 23 + 04 4%
pA((lzsz)?)(':"(as%" o o ' 50xt 20 (25 + 09)% 36.0%
pK- mtxt= (15 + 1.0 ) x10~3 66.7% ?iwtﬂtﬂ; (1.13% 031) % 27.4%
- =t 0.0 o, nTET W —
pK~ =T a"= (11 £ 05)% 45 4% st o (37 £10)% 27 1%
Hadronic modes with a p: S = 0 final states FrKtK- (38 + 06 )x10—3 15.8%
prta— (47 + 25 )x10-3 45.4% rt+e lal (43 % 07 )x10-3 16.3%
p1(980) lal (38 + 25)x10-3 53.2% =(1690)° K+, =*0 —, ( 1.11% 0.29) x 10~3 26.2%
primTw W (25 + 1.6 )x10—3 64.0% StK-
pK+ K= (11 + 04 )x10-3 36.4% =+ K* K~ nonresonant < 9 x 10~4 CL=90%
pé lal ( 112+ 0.23)x 10-3 0K+ (53 £ 13)x10-3 24.5%
pK* K™ non-¢ (48 + 19 )x10~% ETK a7 (70 £ 08)x1073  S=11 11.4%
=(1530)° K+ fal (35 + 10)x10"3 28.6%
Hadronic modes with a hyperon: S = =1 final states
A=z ( 146+ 013)% 8.9% Hadronic modes with a hyperon: S = 0 final states
Axt =0 (50 + 1.3)% 26.0% AKT (69 + 14 )x107% 20.3%
Ap* < 6 [ CL=05% AKtata— < 6 x 10—4  CL=9%0% .
Axtxtx ( 359+ 0.28) % 7.8% oK+ (57 + 10 )x10—4 17.5%
5(1385) xta—, 5t — (10 + 05)% 20.0% FOK+xtx— < 29 x 10~4  CL=00%
Axt FtKta— (23 + 07 )x10—3 30.4%
r(1385)~=txt, £~ — (75 + 1.4 )x10-3 18.7% =t K*(892)° [a] (38 % 12)x103 31.6%
Ax~ F-Ktxt < 13 x 103 CL=90%
HTTP://PDG.LBL.GOV Page 32 Created: 10/6/2015 1: Doubly Cabibbo-suppressed modes
. . - - —
O Total branching fraction small than 65%. pkt= < xaoh cLmoon
Semileptonic modes
O Lots of unknown decay channels At v, [ (28 %04)% e
® . - AeT v, (29 £ 05)% == e
O Quite large uncertainties, most larger than 20%o,.+., (27 % 06)% 222%
O Most BFs are measured relative to AEJ’—)EK‘W‘
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BESTT A7 weak Decays )

[J Contrary to charm meson, receive sizable non-factorization W-
exchange contribution

Chau, HYC, Tseng 96

c fr< h%ﬁ< §< EmTwo distinct internal W emission

diagrams, three different W exchange
T < © diagrams

B Need information of decay
c =
- c - - asymmetry to extract s-wave and p-

wave amplitudes separately

El E2 E'

O Exotic search in A{— ¢pn’: an analog to Pc states in A(,;—> J/YpK
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BESI

BEPCII and BESIII
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RESTT BESIII Detector

NIM A614, 345 (2010) | counter

Drift Chamber (MDC) e 8- 9 layers RPC
, OR®=1.4cm~1.7 cm

=T =25
SPIP (/) = 0.5%(1GeV) Nt [ ——a
O 4e/dx (°/o) = 6% B g

Time Of Flight (TOF)
o;: 90 ps Barrel

110 ps endcap = Super-conducting

magnet (1.0 Tesla)

EMC: oE/VE(°/,) =2.5% (1 GeV)
(Csl) GZ’¢(cm) =0.5-0.7 cm/VE
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BESTT Data Collected at BESIII

- 4600
1.3x10° j[ X108 v] 2.9 fbt J[ 4040 JL4180 IL 4360 | 0.5 flp-L

20 x BESIl | 20 x CLEO-c || 3.5xCLEO-c || 0.5 fb? || 3fb® ]| 0.5fb? o )
7 ] Y T T ] T T l | T T ]
- J/ (25) C .
6 [ A MarkI —~
. Mark-I + LGW 1
5 - ¥ Mark-II I ] Vs E
R - e PLUTO I ’ﬁl | -
- O DASP [dJ | |J’ﬂ e : | .
4 |- % Crystal Ball L N h' ! -
. * BES RTINS e i { g
i ] I AR )

Lbel! I i1y

f A A N -
= 1 | I 1 —
SR U 4 + | ! a:bjj i Aeh -
2 === = = =/= = [ A ( cAc —]
S v A\ | ]
£

| |
3 .5 4.5
T scan ~1.5fb! (130 points) 4260 4420
5 pb! for R &QCD 1fb? 1fb?
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BESIT Al Data at BESII

First time Run around 4.6 GeV in 2014, marvelous achievement of BEPCII

available data set at BESIII PRL 101 (2008) 172001
Energy(GeV) | lum.(1/pb) g :
4.575 ~48 T N
4.580 ~8.5 - |
459 | 8 ﬁﬂﬁww tﬂjﬂﬁmﬁ
4.600 ~567 P O T o S )
M(A! AY) GeV/c?

A Measurement using the threshold pair-productions via e*e’
annihilations is unique: the most simple and straightforward

First time to systematically study charmed baryon at threshold!
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BQS]]I Analysis Technique ‘

A; A~ pair production at e*e” collision at mass threshold,
no additional hadron in final states

O Tagging method :
| — Single tag (ST) : reconstruct one A} B
jR — Double tag (DT) : fully reconstruct At A7 pair

w - OTwo important variables:

7 /‘Ip \ M, — B2
Y AE = E — Fpeam
0 Advantages:

et — Clean environment

— Straightforward and model independent
absolute BRs measurement

— Some systematic uncertainties canceled in DT
method
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BESI

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

o(e"e” = AT X)-BR(A, = NeX) =420 +1.284+0.71 pb

o(e"e” = ATX)- BRI, = AutX) =391 42,024 0.90 pb

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

o(e"e” = ALX) - BR(AS — Ne"X) =4.87+0.28 £0.69 pb

MGV/CZ

Events/100

olete™ = ATX) BRI — At X) = 443 £0.51 £ 0.64 pb

0 Combined with the 1:(/1+) and the assumption Of form factors

a (/\)(V/)

Aty PDG 2015  [r] (28 + 04)% Not a direct
Ae v, (29 + 05)% ’
Aty (27 % 06)% measurement:

Theoretical calculations on the BF ranges from 1.4% to 9.2%
24-26/10/2016 H.P. Peng Inha University (Republic Korea) 16



300

200¢

100

Events/0.001 GeV/c?

400F
200F

Double tag method 11 tag modes:

226 228 2.30

2000F

1 1000f

200F
100F

200F
100F

400F

200

226 228 230

i\’IB(; (GCV/(:Q)

200F.

100F

200

100f

200

100p

MBC - \/ beam |3l_\c_ |2

K Mode AE (GeV) N;.
g ,_1" K [-0.025, 0.028] 1066 + 33
Kt 7 0019, 0.023] 5692 + 88
,'*, KO0 ~0.035, 0.049] 593 + 41
,""t K770 0,044, 0.052] 1547 £ 61

| FYSSIUNPRIT R VN
S, KTt ~0.029, 0.032] 516+ 34
Wl A 0033, 0.035] 593 £25
Dol A [-0.037, 0.052] 1864 + 56
226 228 230 Rp-pig ~0.028, 0.030] 674 + 36
$07- ~0.029, 0.032] 532430
57 0,038, 0.062] 329428
S-rtr [~0.049, 0.054] 1009 4 57
ST yields: 14415 1159 events with 11 ST modes

Inha University (Republic Korea) 17
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ol BFs of Al = Al'v;, decay

First direct measurement, optimized variables : [/ .

-
miss — Emiss - Clpmiss’

B(Al > Ae'v))=(3.63£0.3810.20)%  B[A>Ap*v,]=(3.49+0.46+0.26)%

o PRL 115,221805 (2015) | mm@@l; .
3 . Ll e
) 20| \\%@ it
s [ 104411 g® | 79 +11
g Events Events
2 10F 10
g
>

-0.2 -0.1 0 0.1 0.2 0.2 -0.1 0 0.1 0.2

Umiss (GeV) Urniss (GGV)

F[AC+9A|,L+V“]/1" [AJ2Aev,]=0.9610.1610.04
Important for test and calibrate the LQCD and lepton universality.
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Absolute BFs for 12 A CF Hadronic decays

PRL 116, 052001 (2016)

Ebzeam o |ﬁ/_\c_ |2

ST yields

Signal Tag Variable : Mgc = \/

PR P

<
‘ﬁ

L, &
e and vee!

N
=

§ %8

ST
Ni

Events/2.0 MeV/c
EEs 2%

g &
vvvgvvlv ™ TrTT

1243 £+ 37
6308 £ 88
558 + 33
454 + 28
1849 =71
706 £ 27
1497 £ 52
609 £ 31
586 + 32
271 £ 25
836 = 43
157 = 22

Events/1.0 MeV/c?

24-26/10/2016 H.P. Peng

Inha University (Republic Korea)

- K] DT yields
3 Decay modes N PJT
P ¢ SR Sy e 89 + 10
AR pK~—7t 390 + 21
pK gm0 40+7
| pKgntm™ 29+6
: : pK-ntnl 148 + 14
pKZn? Art 59 + 8
Artr0 89 + 11
Artn—mt 53+ 7
YOt 39+6
_ ngn‘*‘n' 2+7T0 20+ 5
' Ytata~ 56 + 8
. Ytw 13£3
2.26 2{128

Very clean backgrounds!!!

19



49| Results of 12 CF hadronic BFs (&

O Straightforward and model independent  PRL 116, 052001 (2016)
1 A least square global simultaneous fit: [CPC 37, 106201 (2013)]

Mode This work (%) PDG (%) BELLE B
pK? 1.524+008+003 115+ 030_

< pK 7" 5.84+0.27+0.23 5.0+1.3 6.84 +0.247 7%
pK57r T87 U TS0 05 165050

pKontn~ 1.534+0.11+0.09 1.30+0.35
pK—mtn® 4534+023+030 3.441.0

AT 1.24 +0.07 £ 0.03 1.07 +0.28
AnT7® 7.01+0.37+0.19 36+1.3
ArTn—nT 3.81+0.24+0.18 26+0.7
YOrt 1.27 +0.08 £ 0.03 1.05+0.28
Y 0 1.18 +0.10+0.03 1.00+0.34

DI A 425+0.244+0.20 3.6t1.0
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™ ) is compatible with BELLE's with 20

O Improved precisions of the other 11 modes significantly
24-26/10/2016 H.P. Peng Inha University (Republic Korea) 20



Y4l  HFAG Fitto world BF data @

1 A fitter to constrain the 12 hadronic BFs and 1 SL BF, based on

all the existing experimental data, overall y?/ndf=30.0/23=1.3

O Correlated systematics are fully taken into account

HFAG Summer 2016

rs contain 68.8%, 95.6% and 99.7% CL. | |msm CLEO 1998
I - X 1

[ HFAGFit
N BESIII 2016
I Belle 2014 H

0.008 0.610 0.012 0.014 0.016 0.018 0.620 0.022

B(Af — pKg)

Mode HFAG 2016 (%)| BESIII (%) |PDG 2014 (%)| BELLE (%)
pK3 1.594+0.07 [1.52+£0.08£0.03] 1.15+0.30

pK mt 6.46 £0.24 |[5.84+0.27+0.23| 5.0+1.3 [6.844+0.24702)
pK2r? 2.03+0.12 ([1.87+0.13+£0.05| 1.65+0.50

pKgrtn~| 1.69+0.11 |1.53+0.11+0.09| 1.30+0.35 dinsil

pK ntn%| 5.0540.29 [4.53+0.23+0.30| 3.4+1.0 —

Ar™ 1.284+0.06 [1.24+£0.07£0.03| 1.07£0.28 & 007
Arta® 7.094+0.36 [7.01+£0.37+0.19| 3.6+1.3 L o
Artr—m®| 3.73+£0.21 [3.81+0.244+0.18] 2.6+0.7 T =
2ogxt 1.314+0.07 [1.27+0.08 £0.03| 1.05+0.28 = 005

st 1.25+0.09 [1.18+0.10+0.03| 1.00=+0.34 B el
Stata™ 4.644+0.24 [4.254+0.24+0.20] 3.6+1.0 ‘

Stw 1.774+0.21 [1.56 £0.20£0.07| 2.7£1.0

L 3.184+0.32 |3.63+0.38+0.20 2.1+0.6

Precise B(pK~ ™) is useful for V,, measurement via baryonic mode

24-26/10/2016 H.P. Peng

Inha University (Republic Korea)
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o
T

(3}

0.8 09 1 11 0.46 048 0.5 0.52 054
A[!“l‘ﬂss (GeVH/C4) \[.r-}—.r— (GeV/c )

Mies (GeW/c?)
O The missing neutron is detected by: |\1§m— (Pa+ = PKo = Prt)? Eﬁw—c?lﬁmﬁl

O Simultaneous fit to M2_.._.and M

O Preliminary results : B[ Af —>nK 'nt*]=(1.82+0.23+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.

.z Spectra

24-26/10/2016 H.P. Peng Inha University (Republic Korea) 22



[ﬁé&_‘_-

4yl Measurement of A7 —>X-nttnt (n?)

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( At —Xrt*n’)=(2.310.4)%,
where X~ dominantly decay to nm

11 ST modes, 114151159 A tagged candidates

—:‘
‘ﬁ

Ll AJE92_TE+R‘I: GV, S8 9w A0 4F )~

= ,

O

s o |161.3+15. E | 88.1+13.9
S | Events @ | Events

z or _l_ :'

1 |
M gl iy

. 0.2 025
4\.[,”1-— - J\[)] ( ’ 2 4‘[,-”1-— - 4\[” ( GG‘V/C‘? )

B[ A{2Zntnt] =(1.8110.17)% [Improved precision] [ g iisical only,
B[ A 22X ntntnl]=(2.11 £0.33)% |[first observation]| | totallyuncertainty <5%

24-26/10/2016 H.P. Peng Inha University (Republic Korea) 23



<[ [
! Qb
%20 L\j_ — [)+]\r+]\'_ %
2t 2 |
o) o
C | 0 |
g‘“f } { 4 i gw}
. l e T SRR R s TN Nl
£25 226 227 228 229 230 £25 226 227 228 229 23 1 1.05 1.1+ 115 1.2 21.25 1.3
M(GeVic?) Mar(GeVIc) M(K'K)(GeVic)
Decay modeS Bmodc/Brcf. (thlS WOI'k) Bmodc/Brcf. ([28]) Smeitted to PRL
AT = pnta (6.70 £ 0.48 £ 0.25) x 10~~ - _
AF = po (1.81+0.33+£0.13) x 1072 0.015+0.002+0.002 arXiv:1608.00407
AF - pK*K™ (non-¢)  (9.36+£2.22+0.71) x 10™°  0.007 % 0.002 £ 0.002
- Bmodc B(PDG)
AY s prtee (3.91+£0.284+0.15+0.24) x 107 (3.5+2.0) x 10~3==> first observation

AT = po (1.06 £0.19 £ 0.08 £ 0.06) x 107°  (8.2£2.7) x 107" } _ N
AY = pK*K™ (non-¢) (547 +1.30£0.414+0.33) x 107" (35+1.7)x 107* improved precision

24-26/10/2016 H.P. Peng Inha University (Republic Korea) 24



BESTT SCS decay of A7 —>pn/pn? 2

O B(A{ —»pn)>>B(At —pnP)in the SU(3) flavor symmetry generated by u,d and s.

[0 Their relative size is essential to understand the interference of different non-

factorizable diagrams — 120

o + data % . ;f < 27.9@ 90% C.L|
— 40 B T T T :j:?:Zf;lzr(;L:Jrr\:jcurve 0-6¢ i
% - BESIII preliminary e b ol
- A+ P S —
z o Al —pn() bR e W
o~ _ L
§ =f H’ ! C&Wb + B
(O] — 1
- = ; II prellmmary l o
105 B AR R R
- Mg (GeV/c?)
oF
15— —<+-data AT —
ipe A pn(7™ . s o
. Eatkground curve ; OBESIII preliminary results:
- =—total curve B
10 — ; : .
B = v B(AY —pn) =(1.24+0.28+0.10) X 103;
s + “H:L ;3 B(A{ —pn?) < 2.7 X104
i i | BAY —pat)/B(AY —pn)<0.24
S - i _____‘,_:

8.25 2.26 2.27 2.28 2.29

vec Gevie’) CIFirst evidence for Al —pn with 4.2¢
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PR P

<

®. ‘
< Hnes ara w\,\‘v\"{i )

[0 The measurement is useful to test of HQET
O PDG2016 B(AF — A + X) =35+11%

< 23¢
° S E 2.2Q5[7 I T T
S 160 g = - — ) : n
e gm-— A —>pK+1t‘ 229 . | S
o 4 g E C = Y I B
5120 :‘m? 22850 [ PV i -
Eo 100 % 3 o
> > A >~ ‘F '
Wog iy 400
60 3°°§‘ ........................
40 200; . .
20 l 100i v‘ ) E
0 3 P gty P OO I . i 3 s; 20k i eator ¥y tanmy ‘\HHM."'HH L
2255 2.26 2.265 2.27 2275 2.28 2.285 229 2295 223 2255 226 2.265 227 2275 2.28 2.285 2.29 2.295 223 02 . . .
M, (GeVic) My, (GeVic) T .
“ 141405 141 1415 112 1425 143 1135
‘« M, (GeV/c?)
Tag modes AE(GeV) Yield¥) ’ -
————— 5 > Ao — BAF 5 A+ X)-B(A; 2 A+ X)
A —=pKg 0021, 0.019] 1220 £57 P BAr 5 A+ X)+BA- 5 A+ X)
AT = pKTm™ -0.020, 0.015] 6088 + 85 =
Decay mode  Branching fraction(%) Acp

. i NS AEX BREIAT06 A T
B(A¢ > A+X) =(36.98+2.18)% A-oReX 367023044050 S
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BESI

Conclusion and Prospects
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&Il Precision of charmed hadrons

Golden hadronic mode AB/B Golden SL mode AB/B

DO B(Kmt)=(3.88 £0.05)% 1.3% B(Kev)=(3.55+0.05)% 1.4%
D* B(Krmmt)=(9.131+-0.19)% 2.1% B(K%ev)=(8.831+-0.22)% 2.5%
D, B(KKpi)=(5.39+0.21)% 3.9% B(dev)=(2.49+0.14)% 5.6%
Nc B(pKm)=(5.011.3)%(PDG2014) 26% | B(Aev)=(2.11:0.6)%(PDG2014) A 29%
=(6.81=0.36)% (BELLE) 5.3% =(3.6310.43)% (BESIII) 12%
=(5.84+0.35)% (BESII) 6.0% =(3.18+0.32)% (HFAG) 10%

=(6.4610.24)% (HFAG) 3.7%

O The precisions of A} decay rates is reaching to the level of charmed mesons!

0 LHCb data will further constrain the HFAG fit

0 BESIII data is unique, especially for the decay with neutral objects involved.

However, BESIII data sample is small, and beam energy is not large sufficiently
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BEST BEPCII Upgrade

[0 Replace one cavity in summer of 2017
(~3 months for the replacement, takes time for ramping up).

0 Mini-workshop with machine people for the possible upgrade
€ Top up plan ?

@ Increase the beam energy ?

— currently: 2.30 GeV LE

— Phase I: 2.35 GeV, to increase A} pair production X-sec
(hardware replacement, ....)

— Phase ll: 2.35 GeV < E < 2.45 GeV, for others charmed baryons
bottleneck: ISPB, new magnet and power supply

— Phase lll: > 2.45 GeV, for more charmed baryons
bottleneck: ISPB and SCQ

@ Increase the luminosity?

Crab Waist technology, Dr. Anton Bogomygkov’s talk at tau2016
http://indico.ihep.ac.cn/event/5221/session/7/contribution/29/material/slides/0.pdf
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BECTT BESIII Upgrade

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 ETOF (built by USTC & IHEP) was installed last year
to improve the time resolution.

[J Other possible upgrade plan is under discussion
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Q| summay (@

1 BEPCII/BESIII reach a new territory to study the charmed

baryons

1 BESIII is unique to study charmed baryons, and is

complementary to others experiments
O A lots of A7 measurements at BESIII are done or ongoing....

[0 Upgrades on machine and detector are on discussion \
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BESI

BACKUP
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Belle’s model-independent measurement

B(AT-> pK mrt

decay process: ete” — D pmntAL PRL 113, 042002 (2014)
° ° + ° —
Missing A} Tagging Af - pK ™t
~ 3000 ‘q‘: {;100
§ (a) RS sample % 300 (a) RS sample % 80- (b) RS sample-‘_
s |
2000 B
2 g 200" g o
- =~ i S 40
§ 2 = 2
o 1000 5100_ & 20
> >
w 0 . w 0 e z2 :
0 20F (c) WS sample . (d) WS sample
2000 (b) WS sample }g: ( ) P :gw
10005 aumna Bl T T o L
0} R Ry 2 21 22 23 24 25 2 21 22 23 24 25
' ' c ' m mOpr) (Gevic) M,,;oo(D"pr) (GeV/c?)

N(Af - pK~z™)
A, -
Nincfbiasg(A;r = pK 7[+>

precision ~4.7%: significant improvement from world average (~25%)

B\ - pKnT) =

= (6.84 4+ 0.247351)%
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Model &Experiment Brexe [%] References

SU(4) symmetry limit 9.2 M. Avila-Aoki et al [PRD40, 2944 (1989)]
Non-relativistic quark model 2.6 Perez-Marcial et al [PRD40, 2955 (1989)]
MIT bag model [MBM] 1.9 Perez-Marcial et al [PRD40, 2955 (1989)]
Relativistic spectator Model 4.4 F. Hussain et al [ZPC51, 607 (1991)]
Spectator quark model 1.96 Robert Singleton, Jr. [PRD43, 2939(1991)]
Quark confinement Model 5.62 G. V. Efimov et al [ZPC52, 149 (1991)]
Non-relativistic quark model 2.15 A. Garcia et al [PRD45, 3266 (1992)]
Non-relativistic quark model 1.42 H. Y. Cheng et al [PRDS53, 1457 (1995)]
QCD Sum Rule 3.0£0.9 H. G. Dosch et al [PLB431, 173 (1998)]
QCD Sum Rule 26104 R. S. Marques de Carvalho et al

QCD Sum Rule 58+1.5 [FRD60, 034009 (1999)1

HOSR 4.72 M. Pervin et al [PRC72, 035201 (2005)]
HONR 4.2

STSR 2.22

STNR 1.58

LCSRs 3.0x0.3 (CZ-type) Y. L. Liu, M.Q. Huang and D. W. Wang [PRD80,

2.0+ 0.3(Toffe-type)

074011 (2009)]

Convariant confined quark'model
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AT 1(4P) = o(3h)

O If A" is J=1/2, it favors the

decay A,f2>Al*v, is favors,
Mass m = 2286.46 + 0.14 MeV

Mean life 7 = (200 £ 6) x 1071 s (S = 1.6) B[ACJF%A*PLVI]<<B[AC+9A1+VI] ?
cr = 59.9 um

J is not well measured: % is the quark-model prediction.

O Searching for A,;"> A*I"v, is quite important. (A*>pK~/Zr)

o : - ML)M/:WI::J )m Some theories

P —rT e — . suggested that the

weak decay

—— — — processes are
channel N. Ikeno et al. M. Pervin et al tmp orta.nt fo clarlfy

[PRD93, 14021] | [PRC72, 035201] the existence and

A A(1405) e*v, 2X10- 0. 6% the nature of
A A(1520) e*v, - 0. 1% A(1405). .
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35

_ +
Ve d XT
U
e+
w M
C S c S < iu +dd + 5s | Final state
1 interaction
( uu +dd +5ss u > B
u
d
d Weak decay gq creation

[0 acts as isospin filter: suggests to study the A(1405) through
NAc—>1t/\(1405) and A(1405) e v, which filters isospin [=0 from

taminati fthe I=1
contamination or the Phys. Rev. C 92, 055204 (2015),

Phys. Rev. D 93, 014021 (2016)
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