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Loop Corrections to the Decuplet-Octet Baryon Transition Axial Charges
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Abstract The authors calulate chiral corrections to the decuplet-octet baryon transition axial charges through

O(p*) using heavy baryon chiral perturbation theory (HBCPT). Theoretical predictions are presented. Chiral

symmetry breaking, vertex correctiongs, wavefunction renormalization are included. The contributions from both

the intermediate decuplet and octet baryon states are taken into account in the loops. The results show reasonably

good convergence of the chiral expansion and agreement with the known experimental data.
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Table 2 Next-to-leading order tree-level of decuplet-octet baryon transition axial charges
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Fig. 1 One-loop Feynman diagram of decuplet-octet baryon transition axial charges
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Table 3 Numerical results of flavor a=1+i2 decuplet-octet baryon transition axial charges

PRI a=1+i2 kB ifafgin e PRI HAb up to O(p?) BEHE Rl
g, -1.20 -0.21 0.14 -1.27 -1.27 -2.04
g, ~0.69 -0.12 0.08 -0.73 -0.73 -1.19
gy 0.85 0.02 -0.11 0.76 0.92 1.20
groso 0.49 0.11 -0.20 0.40 0.72 0.67
8oz 0.49 0.1 -0.20 0.40 0.72 0.72
8oz 0.69 -0.07 -0.19 043 0.85 0.85

R4 KRB o=+ EFTESS/NESRKIMATHELSR

Table 4 Numerical results of flavor a=4+i5 decuplet-octet baryon transition axial charges

PRIE a=4+i5 Ak By Wiz I bR K5 B R T up to O(p) i A
84 o 1.20 0.18 -0.49 0.89 1.22
8 4y -0.98 -0.15 0.40 -0.73 -1.00
s -0.69 -0.10 0.28 -0.51 -0.70
gy o 0.69 ~0.0006 -0.23 0.46 0.63
8y s -0.49 0.0004 0.16 -0.33 -0.45

RS5 KB a=4-i5 EFTESH/NESKTHEATHESR

Table 5 Numerical results of flavor a=4-i5 decuplet-octet baryon transition axial charges

WRIE a=4-i5 KB iy Tif & IE VTR ER LRI up to O(p?) EE
gy, 0.49 0.23 ~0.041 0.68 0.50
gy, 0.69 0.33 -0.058 0.96 0.70
g -0.69 -0.34 0.25 -0.78 -0.98
g 0.49 0.24 —0.18 0.55 0.69
8-y -0.85 —0.11 0.08 —0.88 —0.73
g -1.20 -0.22 0.27 -1.15 —1.44

F6 KB ~SEFHESENESRKIMATHELSR

Table 6 Numerical results of flavor a=8 decuplet-octet baryon transition axial charges

BRIE a=8 A0Sk WA EIE VR B B AL RN up to O(p?) s

8 pe —0.60 -0.21 0.23 —0.58 -0.68

oo 0.60 0.21 -0.23 0.58 0.68

g 5- 0.60 0.21 -0.23 0.58 0.68

8-z -0.60 -0.08 0.17 -0.51 -0.58

8-z 0.60 0.08 -0.17 0.51 0.58
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SR TR, IR /AES TR 3, #liTk
W, ()E BT () RINZ . XFFIRIE a=4+i5,

420



BRES B=THESS/\ESERE R E B IE

=—\/g g o0=Bg, . (1)

Aty 2
g o =2g 0 . (73)
X TRIE a=4-i5,
1
gZ p = Egz*’n 2 (74)
g5*02+ =_\/§g5*720 o (75)
X FHGE a=8
Errigr T 8prg0 T8 5 (76)
8ovnz0=8ovsp-o a7

X 2 [a] 37 JiE 0 B 1 56 A A B — B i B R A B T
Kk

4
AR HEE T Ee, HIEFIER
LR SN N SRR NN AT A T g A

1O B B 1G4 5 ik B9 b 2 Vo A B 81, 2 B
HEEFTFESS A\ ESKTMER, HHm
B O B IE k. T AT 2 i E AUk By
T T A AN T A G K AR B R A 5L,
B TARRERS & 80t 2, BTS20 T 1]
fOME, BT LA 5 O(p®) W I8 1] 3 ik 1) 518 350 4 o
FRATTR T v 5 20 S 0 (D 5 T F S5 el S50 14
ﬁ%% EEB, BUESS R oYWy, I

Wi, B TSR . B AR,
ﬁﬁmﬁﬂﬁ%?ﬁﬂ%ﬁ MRETREZES

WHFELEETFESSAESNHEES
TRV RS T A . ARSI T
o B 56 S 6 VB S 10 3 R

S % 3k

[1] Weinberg S. Phenomenological lagrangians.Physica
A, 1979, 96: 327-340

[2] Gasser J, Leutwyler H. Chiral perturbation theory to
one loop. Annals of Physics, 1984, 158(1): 142-210

[3] Gasser J, Leutwyler H. Chiral perturbation theory:
expansions in the mass of the strange quark. Nuclear
Physics B, 1985, 250: 465-516

[4] Weinberg S. Nuclear forces from chiral Lagrangians.
Physics Letters B, 1990, 251(2): 288-292

(5]

(6]

(7]

(8]

[9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Weinberg S. Effective chiral lagrangians for nucleon-
pion interactions and nuclear forces. Nuclear Physics
B, 1991, 363(1): 3—18

Jenkins E, Manohar A V. Baryon chiral perturbation
theory using a heavy fermion Lagrangian. Physics
Letters B, 1991, 255(4): 558-562

Bijnens J, Wise M B. On the validity of chiral per-
turbation theory for weak hyperon decays. Nuclear
Physics B, 1985, 261: 185-198

Jenkins E, Manohar A V. Chiral corrections to the
baryon axial currents. Physics Letters B, 1991, 259
(3): 353-358

Zhu S L, Puglia S, Ramsey-Musolf M J. Recoil order
chiral corrections to baryon octet axial currents. Phys
Rev D, 2001: doi: 10.1103/PhysRevD.63.034002

Zhu S L, Sacco G, Ramsey-Musolf M J, et al.
Recoil order chiral corrections to baryon octet axial
currents and large Nc QCD. Physical Review D, 2002:
doi: 10.1103/PhysRevD.66.034021

Ledwig T, Martin C T, Geng L S, et al. Octet-baryon
axial-vector charges and SU(3)-breaking effects in the
semileptonic hyperon decays. Physical Review D,
2014: doi: 10.1103/PhysRevD.90.054502

Buchmann A J, Hernandez E. Electromagnetic pro-
perties of the A(1232). Physical Review C, 1997: doi:
10.1103/PhysRevC.55.448

Procura M. Chiral symmetry and the axial nucleon to
A(1232) transition form factors. Physical Review D,
2008: doi: 10.1103/PhysRevD.78.094021

Aliev T, Azizi K, Ozpineci A. Light cone QCD sum
rules analysis of the axial transition form factors.
Nucl Phys A, 2008, 799: 105-126

Alexandrou C, Gregory Eric B, Korzec T, et al.
A(1232) axial charge and form factors from lattice
QCD. Physical Review Letters, 2011, 107: 14-30
Kucukarslan A, Ozdem U, Ozpineci A. Isovector axial
vector form factors of octet—decuplet hyperon transi-
tion in QCD. Journal of Physics G, 2015, 42(1): 1-21
Patrignani C, Agashe K, Aielli G, et al. Review of
particle physics. Chin Phys C, 2016, 40: 100001
Keller D. Branching ratio of the electromagnetic de-
cay of the X 7(1385). PRD, 2012, 85(5): doi: 10.1103/
PhysRevLett.107.141601

Savage M J. Strong and electromagnetic decays of the
baryon decuplet. Nuclear Physics B, 1993, 399(1):
69-85

421



