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4. aI1s measured to be small

PHYSICAL REVIEW LETTERS 132, 031801 (2024) azog+ = 0.01 £ 0.16(stat) & 0.03(Syst)|

Op

— 0, = —1.55 + 0.25(stat) £ 0.05(syst) rad

First Measurement of the Decay Asymmetry
in the Pure W-Boson-Exchange Decay A} — E°K*

M. Ablikim et al.”
(BESIII Collaboration)

® (Received 6 September 2023; accepted 30 November 2023; published 17 January 2024)

- 0.25(stat) 4= 0.05(syst) rad.

——

The CP phase plays a critical rolel
5. small @ can be accommodated in IRA and TDA

PHYSICAL REVIEW D 109, L071302 (2024) PHYSICAL REVIEW D 109, 114027 (2024) PHYSICAL REVIEW D 111, 034011 (2025)
C lete determinati fSU3 litud d st h . . Hadronic weak decays of charmed baryons
OMpIEte Celeriimation ;:1 A+ ( _EF-.:(?;(H P €S ang Strohg phase Analysis of hadronic weak decays of charmed baryons in the topological diagrammatic approach: An update
C el

in the topological diagrammatic approach

Chao-Qiang Geng,"" Xiao-Gang He,>>" Xiang-Nan Jin,"* Chia-Wei Liu®,>* and Chang Yang®”! Hai-Yang Cheng®
ao-Qlang eng, ao-Gang rie, ang-INan Jin, a-wvel L, - an ang yang Institute of Physics, Academia Sinica, Taipei, Taiwan 11529, Republic of China

'School of Fundamental Physics and Mathematical Sciences, Hangzhou Institute for Advanced Study, Huiling Zhong and Fanrong Xu®

UCAS, Hangzhou 310024 Department of Physics, College of Physics and Optoelectronic Engineering, Jinan University, Fanrong Xu®" and Huiling Zhong
Tsung-Dao Lee Institute, Shanghai Jiao Tong University, Shanghai 200240 Guangzhou 510632, People’s Republic of China Department of Physics, College of Physics and Optoelectronic Engineering, Jinan University,
3Departmem‘ of Physics, National Taiwan University, Taipei 10617 Guangzhou 510632, People’s Republic of China

Hai_Yang Cheng ————————
Institute of Physics, Academia Sinica, Taipei, Taiwan 11529, Republic of China |

6




CHARMING CHALLENGE

A story in AT — KT

6. The desired CPV in charmed baryon decay has been predicted
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INVERSE PROBLEM METHOD
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FIRST STEP: MASS

£mass — _mww
Yyvu
™Tm £ —
J v/2 | SSBmass
my; = ) ds s p(s)e /M

030 ds p(s)e—s/M’ QCDSR mass

Co(t)
N Cg(t —+ 1)

met(t) =1

L QCD mass
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Inverse Matrix Method:
p mass revised



VECTOR MESON: QCDSR

2PT correlation B
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VECTOR MESON: QCDSR

OPE

Analyticity I
re(t) = 5 (142 ) m 4
472 o —q?
1 R pert
:_/ dsImH 2(s) I 1.
T Jo S —q 2T
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VECTOR MESON: QCDSR

Duality | II™*(¢%) = TI°P(¢?)

/ A ONEE. / RomIPT(s) 1 (a,GP) | 2Amyga) | 224k0,(d0)’
0 0

s—¢ s—q* 121 (¢*)?  (¢®)* 81 (¢*)°
1

Ap(s, A) = p(s) — ~ImIIP*(s)[1 — exp(—s/A)]

r=q*/A

[" a0 _ [ gl teet 1 (06t Rirowt V- 5/A
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Fredholm integral equation

/°° dyAp(y) — w(z)

r—Yy high energy
1y o ba “
x—y_n; - w(x)_n;lx" a = M'b

\
—— *

lIl-posedness discussed in
Aiong-Wei-Yu, 2211.13753

% Key issue: optimal choice of N
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VECTOR MESON: INVERSE MATRIX METHOD

4 positivity for spectral density

40 Frechet distance to search the proper N

oG FA,Z [p(S)] — maX{D (p2(8)7 p’l,—l—]. (S))} ‘36[0,6 GeV2] Walking your dog This is Frechet distance between two shapes
0_04P
003} |
002} § '
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0.0133 1
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f
r
e e
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VECTOR MESON: INVERSE MATRIX METHOD

- The stability with A

(a,G?) = 0.028 GeV*,  (m,qq) = 0.007 x (—0.215)% GeV*,
0s(qq)? =6.64 x 107°> GeV® o, =0.5, k=2,

M, = (0.737 £ 0.004) GeV

P / snnsn) 2 0.218 GeV



Baryon Mass




QCDSR

2PT correlation

(k) = 4 / 2'2e** (0T [(2)7(0)] 0) =

m? — k2

Hadron
HHad(k) )\2 k_l_m-i- )\2 k m_
m+—W
2
positive parity:  A(k*) = M;\
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OPE IN QCDSR

B. L. Ioffe, Nucl. Phys. B 188, 317-341 (1981)

OPE

Ma(k") 64; ln( ulf) gzij (_2 ) 3i2“<‘7q>2
3

N @ &
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ANALYTICITY

Analyticity
o0 1 A(S) 2N 1 B(S)
A(k)_Q_'mj%dss—kz’ B(k)_Q_m%dSS_kZ’

R R
pA(S) B l/ ImIIz(s) 2 1\
/O ds =5 | A g~ 3pentae)’s

1
-
R R
L[ gys(8) L [" g tmlte)
T Jo s—k?* m /), s — k?
pa(s) = =ImA(s), pg(s) = ImB(s)

s° {asG?)
IHlHA(S) =T (647’(’4 ! 3973 ) )

Imllp(s) = —m (4%2(@) | 871r2 (g0 - Gq})
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BARYON OCTET: SPECTRAL DENSITY

Apa(s,8) = pa(s) — 11 — exp(=s/8)] — {2521 — exp(=s¥/A%]
App(s, A) = pp(s) - 4; (@q)[1 — exp(—[s/A]* )] 4 8;2 (90 - Ggq)[1 — exp(—s/A%)].
r = k*/A
y = s/A

© A 1 o0 27 a,G?) [ eV 2 B
/ dy PA(y) / dyy | < > / dy | <qq>2'
0 0 0

r — 1y ~ 64nd r—y  32m3A2

/ * gy Beel) _ __(qq) / * gy ¥ _ (490 - Ga) / gy
0 T — vy 4m2A3/2 |, T —vy 8m2A5/2 |,
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NUMERICAL ANALYSIS

W Difficulty: no stable N;
’”%’sfmfegy: combine /lp — Mp relation for each N in 2 SRs
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STABILITY AND COMPARISON

A Dependences of mass on A #) Dependences of mass on Borel mass in QCDSR
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SUMMARY

® \We have successfully generate static parameters for baryon system in the
dispersion approach.

® |n addition to vector meson, we can also predict decuplet parameters

Ma = (1.238 £ 0.018) GeV, Aa = (0.019 £ 0.002) GeV*®

® For all the three hadrons, universal condensates are adopted.
® Heavy baryon static properties are ongoing.
® |In the Inverse Problem Method, to study parameters such as CPV sources are

promising.

25



