Baryon masses and currents 1n

SU(3) BChPT x 1/N¢

PLB 781 (2018) 719722
PRD 97,054010 (2018)
PRD 101, 054026 (2020)

Ishara Fernando

In Collaboration with
José Goity

Chiral Dynamics (CD) 2021

November 17, 2021
«) > &-HAMPTON
N I R RS e Y

UVA - Spin THE STANDARD OF EXCELLENCE

e IVERSITY
JUFE "IVIRGINIA

. - )
L, E E s) This work was supported by I (
v I erm I Iab Jef on Lab " National Science Foundation PHY-1307413 and No. PHY-1613951 - -
OThomas Jefferson National Acceleratior Facility Department of Bnetgy Contract No. DE-ACOS060R23177, b i~

=T

V)



Outline

1)
2)
3)
4)
)
6)
7)

Motivation for the BChPT x 1/Nc expansion

Introduction to the BChPT x 1/Nc expansion (combined) approach
Baryon masses

Baryon sigma terms

Vector currents

Axial-vector currents

Summary



Motivation for BChPT x 1/Nc expansion

PHYS. REV. D 97, 054010 (2018)

Non relativistic version of the BChPT or HBChPT 1s based on the expansion in terms of
the imnverse baryon mass

Derivative expansion for both mesons and baryons
become an expansion in powers of (k/A, )

viy, =1
_ v.k<Km
The issue of experiencing a slower rate Pu = mpoy + ky, ’
of convergence compared to the 1 . 1 1 L0 (1/m2)
Goldstone Boson Sector p>—m%  2mpg (v.k) b

These improvements are due to cancellations between octet and decuplet
contributions in loops

On the other hand, studying the baryons in the large Nc limit of QCD emerges a dynamical
symmetry called “spin-flavor symmetry” which requires the possibility of having
degenerate baryon multiplets of higher spin in the intermediate state/s.
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Gervais & Sakita; Dashen & Manohar

w(k,a) (K, b) w(k,a) (K ,b)
\ / b ~ e = |
; \ / g 54
\ /f <
\ / - 7N ~
. ¥ . » vy - v—

a

s _ a
—(B'|lgy"vsTq| B)

gaNe(B'|X"|B) %.

Since, 7N amplitude is O(NY)
ind o 2.2 . . .
A — ik k7 N.“g _Xzanzb] — [XZG,XZb] < O(l/Nc)

ko f2
7T_ — At large Nc, QCD has contracted spin-flavor
Large N. consistency condition symmetry SUC(QNJ:) in baryon sector
X5, X§ =0

a . Gia
[Xo = ] This symmetry is broken at
sub-leading orders in 1/N¢

This spin-flavor symmetry requires the existence of degenerate baryon multiplets with different
spins (a dynamical symmetry) : leads to the consideration of both octet and decuplet contributions

in the intermediate state 4



, Introduction to the combined approach : BChPT x 1/Nc expansion

L(Lagrangian) = Lo+ Lyro+ Lyynro+ Lynynio + ...

Effective Theories + Lattice QCD
ﬁ v P S mq Agep « Aoep
C Heavy Baryon ChPT}  [HQET ChPT

Spin-flavor Symmetry +  Chiral Symmetry
Combining the HBChPT with 1/Nc provides a
well behaved expansion

imposes constraints in
the Chiral Lagrangian
in the low energy phenomenology
; (because one cannot expand them
Combined a pproac n independently in low energy)

Link between the Chiral and 1/Nc expansion

¢ —expansion : O (1/N.) = 0O (p) = O (&)

PHYS. REV. D 97, 054010 (2018)




- Introduction to the combined approach : BChPT x 1/Nc expansion (Continued...)

Chiral Symmetry + Spin-flavor Symmetry

R ) / d°k i i X vertex factors
e — v X
| (2m)4 k2 — M2 p® + kO — (mp — mp)

\ J/

Q ~ O(1/N,)

Intermediate Octet and Decuplet :
baryon contributions are included § — expansion : O (1/N.) = O (p) = O (§)

Ak k2 1
]—00 7M7T — ) '
1—1 p(Q ) /(27T)d k2—M7%+Z€ kO—Q+ze

1

_ {Q ((3M§ —2Q%)(\ — log ]\i—f) + (5M2 — 4Q2)>

1672
+ 27T(M2 — Q2)3/2 + 4(@2 — M£)3/2 tanh ™+ ¢

: o

Contains both scales: therefore cannot Q=:dém, —p°, A\, =1— v + log 4m
be expanded independently ‘




- Introduction to the combined approach : BChPT x 1/Nc expansion (Continued...)
Building blocks :

= Goldstone bosons: pions, kaons, eta

111« ) Meson Fields : w471
2F

u = exp(

N
= Baryons with spin 1/2, 3/2, ..., Nc/2 ( A \

Degrees of freedom : Hadrons

\ -/

e Leadmg order (Spm ﬂavor symmetry + ch1ra symmetry )

C N
LB _ BT @ go uzagza HF ?2 a )B i

N, K

the axial coupling is at LO ga = 294, being g4 = 1.2732(23)

Tr{(u'(i0; + ri)u — w(i0; + 1;)u’) A%} X+ =X+ + Nexh
X = 2By(s+ip),
X+ = uqu:I:uxu,

xr = (xa).

7 X+ X T*, where x§ =



Baryon masses

Bal’y()n Masses t() O (S 2 ) in SU(Z) A. Calle-Cordon & J.L. Goity (PHYSICAL REVIEW D 87, 016019 (2013))
2 | | | |
1.8
— N.M, CHF o2 2 —loop—l—CT Lo

o 1.4

mg [GeV]

100 200 300 400 500 600

BaI'YOIl Masses tO 0(63) in SU(3) I.P. FERNANDO and J. L. GOITY ( PHYS. REV. D 97, 054010 (2018) )

- - CHF 1 C3
= B"|iDy + 8,u"G" — — — ok, + 02 ()A(+=Nc)(9r+)z+\
‘l:B 0T ]\] 2N\ 2 ]\CTI\SS/X{+ 7% = 4Bym"
hl A4 h2 A0 h3 0 A2 h )?a — 8B 5a8m8
+—S8* PSS+ S S.GY + aQ + o |
N TN T NAY TNOA ! b+ aQ +pQ" L;AMBO(mgmNcmO)
= (2 + my)/3
:2/\/§< _ms)



Baryon masses

CHF ~ C C
mp = Mo + Ar 52 — XIZBO(\@ng + Nc.mg) — X24Bom0
C
o3 (43 (v3mgY + Nem ))2
N.A3 0 8 cMo
— h—1§4 — > 4Bo(\/§m8Y + Ncmo)§2 — 3 4Bom0§2
NZA N:A cA
hsy 4Bom A A 1
_ 2 P08 (312 _§2 _ __N.(N.+6)
NeA /3 12

1 3
+ 5 (Ne +3)Y - ZY2> + sm P

B )

)
5m1—loop . ga

1 ia a 0
&Y 'z a- ;G e

Acmo = 3mpa + my —

N

Mw)

o 2
ga 21 3 1 3
Agmo = — M3 ——M; —
2(my + mg) GMO <4JZ'F ) ( (

2

Chr 5 AM% — M2
: .. : + 4My log -
The breaking to the GMO relation is only coming through

the loop corrections and it behaves like 1/Nc

in the strict large Nc limit




| Fit Results to Baryon Masses

Fit results to Experimental & Lattice QCD masses

' 1.P. FERNANDO and J. L. GOITY
|
R
| TABLEII. Results for LECs: the ratio g, /F, = 0.0122 MeV~! is fixed by using Agyo. The first row is the fit to

LQCD octet and decuplet baryon masses [48] including results for M, < 303 MeV (dof = 50), and second row is
the fit including also the physical masses (dof = 58). Throughout the y = A = m,,.

)(gof my [MCV] CHF [MeV] C Cy h2 h3 ]’l4
0.47 221(26) 215(46) —1.49(1) —0.83(5) 0.03(3) 0.61(8) 0.59(1)
0.64 191(5) 242(20) —1.47(1) -0.99(3) 0.01(1) 0.73(3) 0.56(1)
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LQCD baryon masses : C. Alexandrou, V. lslrecl)ch, K. Jansen, C. Kallidonis, and G. Koutsou. Phys. Rev., D90:074501, (2014)




Baryon sigma terms

0 m _
orp(mys) = mp—mp = #<B | drar | B)

1) The value of the pion-Nucleon sigma term ranges from 45 MeV to 64 MeV

Eur. Phys. J. C (2018) 78:569  John Ellis, Natsumi Nagata, Keith A. Olive

—=— Compromise
—a— GAMBIT
F—eo— 0806.4744
——] 1110.3797
—e—i 1110.4971
—e— 1111.1600
—eo— 1205.5365
—e— 1206.7034
—— 1209.3641
F—— 1211.1148
——] 1212.1893 P _ 3
—— 1304.0483 — -
——] 1304.0483 OaN = e <N | uu + dd | N>
mam! 1506.04142 N
o 1510.08013
—e— 1511.09089
eo— 1601.01624
—e— 1603.00827
= 1606.02000
——=— 1704.02647
This work —— 1706.01465
M Pheno. o O
t®] Lattice ——|@ 1804.03094
i Compilaton ——
0 20 40 60 80 100 120
2. [MeV]

2) There 1s a long lasting “puzzle” associated with a combination of baryon masses (in
SU(3) ) in the 1so-spin symmetric limit, to obtain the pion-Nucleon sigma term, assuming
the contribution by strange quark mass to the nucleon mass 1s negligible (OZI).

3) The connection between the pion-Nucleon sigma term and size of the correction to the
Gell-Mann-Okubo relation
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Baryon masses and o terms in SU(3) BChPT x 1/N,

I. P. Fernando™, J. M. Alarcén®, J. L. Goity™**

* Thomas Jefferson National Accelerator Facility, Newport News, VA 23606, USA.
** Department of Physics, Hampton University, Hampton, VA 23668, USA.

Sigma Terms

Baryon matrix elements of scalar quark densities give us the
information on the amount of baryon mass originating from the
quark masses

Physics Letters B 781 (2018) 719-722

Feynman-Hellman theorem

g i( B) = m; 8% mg Baryon mass dependencies on quark masses

A i y
O—ﬂN — O- _|_ 2 m_s O- S m; indicates a quark mass

—ﬁN'- dd | N A—mN' dd — 25s|N _ s N|ss|N
O zN =2mN< | u + | N) g = M< juu + dd — 25s|N) |0y = %( |55|N)
TN ~ é\- | o5 |S 50 MeV
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A long lasting puzzle !

~ 26 MeV
( ~ A w *
G = V3 Loy A M
1 ° 0 = —(mz + my — 2my)
oy = :(2my — my — mz Ms — M
L~ 8 3( N P, )J
AVoa
ms3 =m,—mygy
ms = \/Lg(ﬁ’l_ms) There 1s a (hidden) large correction ~ 44 MeV from
non-analytic contributions from baryon self-energies
1 _ 5 _
08 = —(Nlau + dd — 25s|N) AO'S EO'g—l(sz—mz—n’Z':)
2mN 3 =
1 (SN. -3 N.+3
A0'8:0'8—§ 62 my — (2N, — 3)ms — 02 e

AGMO = 3mp + my — 2(mN + mg) ~ 25 MeV

The dominant contributions to Agyo and Aoy are calculable non-analytic contributions : Aog/Agmo (~ —13.5 for N, = 3)
13



CHF A

mpg = Mo + N, S — %230(\/§mgy + N.mg) — %2430m0
2
_ N:j\ . <4Bo(\/§ng + Ncm0)>
. . iania  CHF ¢ 1 o 3 . hi - h A h A
Lp =1:1T(1D0 +:Au G — TSZ - ﬁciu e X - N;A §4 - NCZA 4Bo(v/3mgY + Ncmg)S2 — N:A 4B S?
1 24 2 A a2 3 082 4 asci (ia
+N_§S + N%AX+S + NCAX+S + VA x4{s', 6" ~ hs 4Bomg (ﬁz 2 lNc(Nc—|—6)
NeA /3 12
-I-OlQ +5QZ)B’ 1 3 2) loop
+_(NC+3)Y__Y +8mB ’
2 4
) M
%—i FS Cur c1 ) ho h3 hy « g
Fit MeV—!  MeV MeV MeV MeV
1°0.0126(2) 364(1) 166(23) —1.48(4) 0 0 0.67(9) 0.56(2) —1.63(24)2.16(22)

2 0.0126(3) 213(1) 179(20) —1.49(4) —1.02(5) —0.018(20) 0.69(7) 0.56(2) —1.62(24)2.14(22)

3 0.0126* 262(30) 147(52) —1.55(3) —0.67(8) 0 0.64(3) 0.63(3) —1.63* 2.14*
A%}}\ﬁs@ O8N Aogn ON OxN OsN T8A Aoga oA

MeV MeV MeV MeV MeV MeV MeV MeV MeV

1 25.6(1.1) —583(24) —382(13) 70(3)(6)  — — —496(46) —348(16) 59(5)(6)
2 25.5(1.5) —582(55) —381(20) 70(7)(6) 69(8)(6) —3(32) —511(52) —352(22) 60(10)(6)

3 25.8% —615(80) —384(2) 74(1)(6) 65(15)(6) —121(15) —469(26) 350(27) 56(4)(6)

oxn = 69(10) MeV oA = 60(10)(6) MeV
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Combined approach : Baryon currents

Hadronic weak currents possess V-A Lorentz structure of the weak interactions

' It is important to know these axial and vector
] / couplings 1n order to extract the standard model
. | parameters for flavor mixings
3 B B
\\\ J Iu - VM A ,LL

Vi, = Viauy,d+ Vysuy,s
A,u — Vudﬂ7u75d+vusﬂfyu758

2
(BalViIB) = Vot o) |11+ 20| )
-
(BalAB) = Vot () |02+ Z | 0, ()
B1 d

15



Combined approach : Baryon vector currents

£(2) _ BT C2XO 4+ OA zaSzTa+_Bzana B
A*T N, 2A

where the flavor SU(3) electric and magnetic fields are denoted by E, and B, and given

by Ei = F% and B = leFF"

BiSiT® )B

3) _ pt({9 a a
£y = B (S5DELT AN

. D2 Bza, Gza

ﬁg) = B ( (92D ES;57 G + g3 D E {S", G} + =

N.A\? A

1

+ g (PaxX G BY G +inp f7 XL BYG™ + kpd™ x| BYG' + kx| BYS")
1 ia [ G ia ia Ot Qj rvja
b oana (RS G 4 ksBESISIGN) 1 ) B

The LECs ¢; and g9 will be determined by charge radii
The term proportional to g3 gives electric quadrupole moment for 10g
and 10g — 8gp transitions.

The term proportional to x, gives contribution to magnetic radii
The renormalization of the magnetic moments is provided by LECs kp 1. 5
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’Baryon‘ vector currents ; Cfl = fls Ve 45 fa

ONE LO OP C ORRECTIONS RUBEN FLORES-MENDIETA AND JOSE L. GOITY PHYSICAL REVIEW D 90, 114008 (2014)

I.P. FERNANDO and J.L. GOITY PHYS. REV. D 97, 054010 (2018)

>R > A RX>—> N : " >
Po Po Po Do — 0Mip,
q pa q pa q pa
Po - do — 5mout'
~~~~~ e C
— : > :, “. o ", .“ 577Al HF SQ A
Po . Ne A
- -? ) ~Yx\' ) ~ ’

SU(3) breaking in ém are disregarded
a a a
v "’ "’

go = SU(3)breaking mass difference + kinetic energy

He — g,u()Ta + Z_EO/LZ] fab(:fcbd ’LG]d
A

\ J A\ _J/
"~ -~

charge magnetic moment

Ademollo-Gatto Theorem (AGT) 1s “satisfied” : The amplitude of
vector currents in the ¢g* — 0 limit are uniquely predicted
up to first order in symmetry breaking.

17



Baryon vector currents charges

At lowest order the charges are represented by the flavor generators 7

One loop corrections are:

[fl = ;7% + 5]@

Results

5f1/f1 — O(l/Nc)

Dominant contribution to the
Corrections are entirely by the
non-analytic pieces

~ UV finite ; Q°* — 0

At Q? — finite :
UV divergent terms renormalized via

g1 and g2 in the Lagrangian

SU(3) breaking corrections to the AS = 1 vector charges.

of1 experimentally not
J1 (P. E. Shanahan et al) enough pI'CCiSiOIl
One-loop LQCD from semi-leptonic
hyperon decays to
Ap  —0.067(15) —0.05(2) determine
Xn —0.025(10) —0.02(3)
=" A —0.053(10) —0.06(4)
=—0 —0.068(17) —0.05(2)




Baryon charge radii

2
[< 7”2 >= _Gdfclléz% )Qz_mj

p0> 3 g p0> > ~ Charge operator for generic Nc

Only the following diagrams contribute

3 1 L 3—Ne¢
Q=T+ 5T%+ 3058

q,ua q,ua

Some 1mportant observations (at strict large Nc limit)

) loop contributions\ 7¢ T3 T8
Diagram A3 O(N?%) | O(NY)
Diagram B2 O(1/N) O(N((:))

Dominant non-analytic contributions to the radu
are proportional to log m,

19



d 2
[< 7“2 >= —0 fclléz% )Qz_mj

> — > (r?)[fm?]

® S Full  CT Exp

p 0.707 0.596 0.7071(7)
n —0.116 —0.049 —0.116(2)
A —0.029 —0.024

Contributions from Counter Terms (CT)
Satisfies the following relation YT 0.742  0.596

aA+p+3T+3(a—4)(n+E°+20)+ X" +27 =0 >0 0.029 0.024

resulting from the electric charge being a U-spin singlet

>~ 0.683 0.548 0.608(156)
=0 —0.016 —0.049
== 0.633  0.548

proton radius used is the one resulting from the muonic Hydrogen Lamb shift

20



Baryon magnetic moments

K

LO magnetic moment 1s given by, [— BfGia in the O(£?) Lagrangian

2\

oL = pp = 2.7928 iy

LO magnetic moment operator G* is proportional to the LO axial currents

@O ratios of magnetic momenta *

Note that the experimentally available magnetic moment ratios
and corresponding LO results shows that the combined approach
can describe well these ratios at LO

NLO effects stem from quark masses and spin symmetry breaking

N

SU (3) breaking corrections O((mgs —m)N.,) spin symmetry breaking corrections O(1/N.,)

21

Exp LO
p/n —1.46 —1.5
»t /5 -2.12 -3
A/ST -0.25 —3
p/Xt 1.14 1
=0 /=- 1.92 2
p/=Y —2.23 —1.5
AT /AT 1.4(2.8) 2
Q— /At -0.75 -1
p/AT 1.03 1
p/(Atp) 078 o=
p/(Z*0A) 1.02 :
p/(Z*FLT)  —0.88 —%




Baryon magnetic moments

As an mput proton and neutron magnetic moments giving the following relation between LECs

LECx™¥ L,O NNLO

K

K1

K2

KD

KRFp

R3

R4

K5

2.80 2.887
3.29
0.00
0.397

0.53
—2.85

o o o o o o o

1.05

Coleman Glashow (CG) relation

k1 = —19.662 + 6.926 k — 0.833 </<;4 + %) + 2.550 Kkp
Ky = —5.136 + 1.648 Kk — 0.218 (%4 + %) + k.
HLO HKNNLO HEzp MLO MNNLO  HExp
p 2.691 Input 2.792847356(23) ATt 5381 5962 3.7—17.5
n —1.794 Input —1.9130427(5) AT 2691 3.049 2.7(3.6)
»+ 2.691 2.367 2.458(10) A0 0  0.136
>0 0.897 0.869 A~ —2.691 —2.777
N —0.897 —0.629  —1.160(25) s+ 9691  3.151
A —0.897 —0.611  —0.613(4) §2%0 0 0.343
=0 —1.794 —1.275  —1.250(14) S 9 691 —2.465
= —0.897 —0.652 —0.6507(25) =0 0 0.490
Atp 2537  3.65 3.58(10) = 9691 —2.908
XA L8B3 15T 161(8) Q  —2.691 —2.005 —2.02(5)
> O0A 21197 2.68 2.73(25)2
Yyt —2.537 —2.35  —3.17(36)P

fhp — P — P+ + pig— + pizo — pz— =0

valid at tree level NNLO and receives only a finite correction from the one loop contributions

22



Baryon magnetic radii

Only the magnetic radii of proton and neutron are experimentally known

Ky = —2.63 (r?) [fm?]
Exp Th Loop
p 0.724 0.718 0.134
n 0.746 0.747 0.179 LQCD can test
¥t 0.766 0.100 these
0 0.698  0.061 predictions
> 0.922 0.189
A 0.895 0.079
=0 0.872 0.081
= 0.796 0.035
Atp 0.875 0.226
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Baryon axial-vector currents

. . q:u’q . o e .
At tree level AMC — gAG]c (géi . J 5bc> In the large Nc limit > AZC

Do

q,c I
q,cC
A

At the leading order, axial couplings are given in terms of ¢4

Octet : CF = ga/3 D = éA/Q) Decuplet : CH — L(}A/G)

. 1 0 :
At vanishing 3-momentum (B'|A|B) = ¢&B 5<B’]G'LC|B>

Po

The calculations up to 1-loop corrections to the axial-currents are performed in SU(3)

Azc_|_5 1C

1-loop

24



Baryon axial-vector currents

Diagrams contributing to the 1-loop corrections to the axial vector currents 1n SU(3)

- >
\ 7 N - > . >
|/ \ / \ 12 } P I
/ \ / / L
N e N { ) s
> Q.-<J > > I > l\ A ® \
) P - N _ A
hai b 3 b SU(2)
' g.ia <
' A Al g A C ' D
' ' T T T
{ 4/><\ > > L A > S
& 1 S
Fo . Fo é() z
A g.ia : Ze
' . (@)}
. A aia $
4 - \ 7 - \ 1 | | | | |
— 4 . > > 1 / . 100 200 300 400 500 600 700
[ P, My [MeV]
A g ia é@
A @ia 1 T T T PPt
' N + A in loop === _.—”" |
08 Only N in loop === ',/"
I/ - \ I/ >~ \ _Fé) 06 F //,,4‘ _
Q> > i .
P X Py é{) ZE" 0.4 - /,/' i
N L d
A q’ia F ! . Z< 02 + ‘4"" —
' /\ g.ia g e
0 ___________________________
A A CA . ~ . CA . S . 0.2 | l | |
4 =L ¢ ylagiTa 4 =2 & z]kuza{S] Gka} + 32 la{Sz, Gla} + —‘; n'aStSsGra 100 200 300 400 500 600
NC Nc C Nc My [MeV]
A. CALLE CORDON AND J.L. GOITY
N Dzi& . iaGia N Dé ) iaSi RC) A( ) dab lelC LDl Df( ) fab leic PHYSICAL REVIEW D 87, 016019 (2013)
o X+U 2 A+U xiu xiu
A? A A?
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' ' ] A3 axial current A8 axial current
04l {2/’"=’ 213.MeV My =, 508.122MeV) 0.5 (M=, 213.MeV} {My =, 508.122 MeV}
: ! = = =
0.2} o . T o= s
f . . E
0.0 & = ] - L -
) | o - ®
—0.2_— s
L ® -
-0.4F .
06 p A3t E 20 T aAta g0 At p0r T 20 p A 5t 0 5T S0 T At At A0 AT g p05T 202
Baryon Baryon
Fit results C. Alexandrou et al. Phys. Rev. D94, 034502 (2016)
Fit X3, §a 0ga C{ Cf Cf Ccf DA D§f D4 Df First LQCD
calculations
LO 39 135 - - - - - - - - - for baryon
NLO Tree 0.91 142 - -0.18 - - - - 0009 - - axial currents
including
NLO Full 1.08 1.02 0.15 -1.11 0. 1.08 0. -0.56 -0.02 -0.08 0. hyperons and
1.13 1.04 0.08 -1.17 0. 1.15 0. -0.59 -0.02 -0.09 O. ~ the decuplet :

1.19 1.06 0. -1.23 0. 1.21 0.

-0.62 -0.03 -0.09 0.

20



Baryon axial-vector currents : Fits to LQCD

20F 1 20L E 20} ]
15¢ 1 15¢ ] 15F E
r - - - - r 1 1
102 3 10F . . : 1.0 EO ]
gf 0.5; E ;:,): 0.5; , g,): 05¢F B
0.0 L 0.0 L ] 0.0 ]
05 N 1 05 + 1 05t 1
1.0 i -1.0 E E -1.0 : E
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~ Summary

® The o terms of nucleons were calculated using SU(3) BChPT x 1/N¢

® Our value for sigma Pi-N is in agreement with similar determinations in calculations that included the
decuplet baryons as explicit degrees of freedom

® The “c term puzzle” 1s understood as the result of large non-analytic contributions to the mass
combination, while the higher order corrections to the ¢ terms have natural magnitude.

® The intermediate spin 3/2 baryons play an important role in enhancing ¢ and thus o,y

® The analysis carried out here shows that there 1s compatibility 1n the description of GMO and the nucleon ¢
terms

® The value of oV = 69 + 10 MeV obtained here from fitting to Physical & LQCD baryon masses agrees
with the more recent results from NV analyses
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Surﬁmary (Cont...)

® BChPT x 1/N. improves convergence by eliminating large N, power power violating

terms in loop corrections

® SU((3) BChPT x 1/N, shows a great improvement in describing charge, charge-radii,

magnetic moments, magnetic-radii
® Only two LECs are needed to determine charge-radii of baryons
® Only eight LECs are needed to determine magnetic moments of baryons
® Only one LEC is needed to determine magnetic radii of baryons
® Axial couplings are also an important test of this approach

® More LQCD calculations are welcome, and current predictions can be used to test

experimentally as well as in LQCD
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