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Motivation
o Unknown baryon wave functions

o Failure of the conventional factorization approach
BN — Tt 7% exp = (1.24 4+ 0.10)%

o Measurements with higher precision in Belle and
BESSIII

B(AF — pK~7") = (6.23 +0.33)%
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Introduction of SU(3) Flavor Symmetry

mt =Py =60 Iy = (7))

M = (MY, })
[ B+ con + son) n K~
(M); = ( " Z5(® = cgm — s¢n') K° ) ;
K* K —son+con’ ),

where (c¢, s¢) = (cos ¢, sin ¢) and ¢ = (39.3 & 1.0)°.
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T. Feldmann, P. Kroll and B. Stech, Phys. Rev. D 58, 114006 (1998); Phys. Lett: B 4491339 (1999).
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Introduction of SU(3) Flavor Symmetry

Invariant tensor }
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Introduction of SU(3) Flavor Symmetry

Invariant tensor
€K k) 5ty }

Antisymmetric tensor gives us singlet

1
S5t =14
% (Irgb) — |rbg) + |gbr) — |arb) + |bre) — |bgr))

Same thing happens in color states of mesons

(Ir7) + |g2) + |bb))

1
V3
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Introduction of SU(3) Flavor Symmetry
Anti-triplet charmed baryons

N = |udc) —|duc) = 12)p, — |21) g, = O3 i) g, ~ Okal®)
(BC)i = (E?_w _E;F’ /\;:F)I
Octet Baryons
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p = |112) — h21) = (676" — 67 6%0") ) = (6™ 013¢”™) )

1 1 50
(B,) = >~ \/lg/\ — %ZO n

J
= =0 _ /2
- = )
y

Chia-Wei Liu (National Tsing-Hua University Anti-triplet Charmed Baryon Weak Decays wi June 29, 2019 6/18



Introduction of SU(3) Flavor Symmetry

Sextet charmed baryons

SF = |udc)+|duc) = |12)p, + |21) g, = (BL)[if)5.
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Decuplet Baryons

1 = 1)(space) ® P(spin) ® 1(flavor) ® 1 (color)
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Introduction of SU(3) Flavor Symmetry

Sextet charmed baryons

SF = |udc) +|duc) = |12)p, + |21) . = (BL)[if)5.
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Decuplet Baryons (spin-3/2)

Y = 1)(space) ® (spin) ® (flavor) & 1 (color)
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Charmed Baryon Weak Decays

Effective Hamiltonian for ¢ transition

Her = —=(c—O_ +¢,0.).

&C\

VigVey ((79)(d ¢)—(d'a)(dc)) ,

Vig Vi ((39)(d'c)+(d'q)(ic)) ,
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Charmed Baryon Weak Decays

Effective Hamiltonian for c transition

G ' .
Hepr = 7% (C—H(6)/k(ful/2)oi§ + C+H(15)ZOI§>

1, _ _
05 = E(qiqk)V—A(qjC)V—A Sc = Ved
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Charmed Baryon Weak Decays
The process B. — Bp(spin-3/2) M

M = <BDM|Heff|BC> = I.q,quD(P — D’}/5)UBC,

(BoM| Herr IB),_y = (Bp) M, H2°(Be) o ()60 (Mm| 02 [(9)e)
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Charmed Baryon Weak Decays
The process B. — Bp(spin-3/2) M

M = (BpM|Her|B.) = iq,wg, (P — Dvs)us, ,

(BoM|Her Bc),_y = (Bp) M, H°(B)g (i )es (Mm| 0% [(e) s

()80 (MMl 02, [(Dee) g ~ P16;,6%03€%

P(O) = Pu(BL)jk(M)IH(I5)(B)nc"™ + P2(B7) (M) H(IE ) (Bc)ne™
+P3(B},) ik (M), H(15)] (B )ne™
P(Os) = Po(B)ik(Be)iHam(6)(M),e"ek™ .
Example
P(Nf — ATTK™) = 2Py — P, J
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Charmed Baryon Weak Decays

We omit O, for two reasons

o Factorizable part Qi dm
<BD|J'(#A)|BC> =0 c )
flavor symmetry \7 qi

qj q;

e Nonfactorizable part: qx } qr
(B2|O1[By) =0
color symmetry Figure: Factorizable diagram
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Charmed Baryon Weak Decays

We omit O, for two reasons
e Factorizable part M
(Boli’y[Be) = 0
flavor symmetry

e Nonfactorizable part: > p >
(B2 04|Bp) =0
color symmetry Figure: Baryon pole
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Charmed Baryon Weak Decays
The process B. — Bp(spin-3/2) M

M = (BpM|Her|Bc) = iq,wg, (P — Dvs)us, ,
(BoM| Hegr IBe),_y = (Bp) M, H°(B) o (i1 )en (M)l OL 1(9)e) 4
(()Bo (MM 08, (D) g ~ P10,,0,02€P
P(Os) = Po(B)ik(Bc)iHnm(6)(M)Le"e"™ = Pofs gom -

Example
PN} — ATTK™) = —2P, J
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Numerical Results

Decay width and up-down asymmetry

iy —
[ (Bj — Bf + P) = leeLmilmet£r) o {|PI? + D}
o — 2Re(PD")

~ (IPP+IDP)

Table: Experimental data of the up-down asymmetries and branching ratios.

channel 10°Bexp Qlexp
AN — ATTK= | 10.7+£25
NP — T 9.142.0

ANf — ZOK*+ | 5.0241.04 -1.00+0.34
=5 Q K* 42+1.0

=+ 5 ¥*+K° | 1.0+0523

=F 5 =0t <0.1%

2J. M. Link et al. [FOCUS Collaboration], Phys. Lett. B 571, 139 (2003)
*measured relative to B(Z — = 2r")
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Numerical Results

Fitting Results

P = Pofg.pm, D = Dofg.Bpm
(Po, Do)pm = (3.2 £ 0.4, 5.1 £ 2.5)1072G¢GeV, Rp,p, = 0.70

Table: Our results of the up-down asymmetries and branching ratios.

channel 103Bexp Qexp 103BSU(3) Asy(3)
N — ATTK™ | 10.7+25 153+24 —0.86707,
N — Ty 9.1£2.0 31+£06 —0.977003
Nf — =K+ | 5.02+1.04 —1.00+034| 1.0+02 —1.00703%
QKT | 42£10 32407 —1.00753
=t 5 y+K’ | 1.0+0.5% 0 -

=5 - =0t <013 0 -

2J. M. Link et al. [FOCUS Collaboration], Phys. Lett. B 571, 139 (2003)
3measured relative to B(=S — = 27"
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Summary

e There is only two parameters in B, — BpM.
o We find out
a(N — ATTKT) = —0.861014

which could be tested by the future experiment in BESSIII
and Belle.

e Through the experimental data, we predict the non-leptonic
decays branching ratios.
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