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m Effect of heavy quarks
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m Previous works: heavy quark shrinks the mesons & baryons
kuc, G. Erkol, B. Isildak, M. Oka, T.T. Takahashi JHEP05(2014) 125

m Fffect of spin structure?



EM FORM FACTORS

Spln-l /2 Continuation of JHEPO5(2014) 125
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ts = 12a 4 confs +# meas.
323 x 64 0.13781 156 0.1364 0.0907 fm 2.9  1.09fm 200 200 (spin-1/2)
2.176 GeV 300 (spin-3/2)

Clover action for all valance quarks 1. Lowest momenta, |q|=2r/L
Ks = 0.13640

mo- = 1.790(17)GeV 2. Point-split (conserved) vector

PRD79 034503 (2009) mgq- = 1.772(7) GeV current: renormalisation not
PDG (2014)  m&P = 1.673(29) GeV necessaly

3. Shell source - Wall sink pairs

1. Wall sinks: no need for sequential
Ko — 0.1246 JHEP05(2014) 125 inversions
tuned to 1S My.y/y , Mp.D* , Mp_Dg* 4. Connected diagrams only

This work Mgz —ma, =54 £17TMeV 5. (O) = Nses(Os) + Neee(Oc)

Plfglggo(%%%g) Mo —mq, = 70.7+ 09705 MeV 6. Single-elimination Jackknife analysis
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m,; ~ 156 MeV
q? = 0.183 GeV?

T FEO Form Factor

normalised to unit charge
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single quark contribution

normalised to unit charge
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m Strange quark charge radii insensitive to baryon composition

m Charm has a tendency to increase with the c-quark number
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~ Electric charge radii

open: spin-1/2
close: spin-3/2
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(< 1% >q = —0.326(21) fm?)

(rg) - = 0.321(16) fm?

Adelaide group

(rg)o- = —0.307(15) fm® PRDS0, 054505(2009)

PRD82, 034504(2010)
Alexandrou et.al
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~ Electric charge radii

open: spin-1/2
close: spin-3/2



Electric charge radii
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m (). and 2" charge radii differ due to non-trivial cancellations

between quark sectors
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RBESULTS

M1 Form Factor

mr ~ 156 MeV
q?> = 0.183 GeV? ; .
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Assume EO and M1 scales similarly for low QQ?

my : physical mass of nucleon
mp : lattice mass of the baryon

Estimate Extract
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~ Magnetic moments

RESUL
single quark contribution

normalised to unit charge (Quark sectors)
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m Quark sector contributions are similar amongst spin-3/2

(expected from a quark model approach)
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single quark contribution
normalised to unit charge
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Magnetic moments
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= Contributions within spin-3/2 systems are larger
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M/ 1
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m y-> c, s contribution is insensitive

m yu-> cc , effect of uu component is bigger
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Magnetic moments

Adelaide group
m- ~ 300 MeV (quenched)

PRD74, 093005 (2006)
PRDS80, 054505 (2009)



(O) = Nges(Os) + Neee(O;)

Magnetic moments
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(O) = Nges(Os) + Neee(O;) Magnetic moments
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m (). and () . have similar magnetic moments in magnitude

® (). has a vanishing mag. moment unlike 2.
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w ~ E2 Form Factor

m. ~ 156 MeV .r FE2 moment
q? = 0.183 GeV2°T n
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Charge radii:
(h2) y
u E/s is insensitive to the composition of the baryon
2
. <TE>c slightly increases with the increasing number of c-quarks

Magnetic moments:

3/2 1/2 3/2 1/2
. P>l k32 sl

" u->c, s-quark contribution is insensitive,

" uu-> cc, effect of uu component is bigger

= (). and ' have similar mag. moments in magnitude
= (). has a vanishing mag. moment unlike Q.

E2 moments:

()t and NFF. have oblate electric charge distributions



ACKNOWLEDGEMENTS

e Part of numerical calculations in this work were performed on National Center for
High Performance Computing of Turkey (Istanbul Technical University) under project
number 10462009.

o This work is supported in part by The Scientific and Technological Research Council
of Turkey (TUBITAK) under project number 114F261 and in part by KAKENHI
under Contract Nos. 25247036 and 24250294.

e This work is also supported by the Research Abroad and Invitational Program for the
Promotion of International Joint Research, Category (C) and the International
Physics Leadership Program at Tokyo Tech.



THANK YOU



BACKUP SLIDES



EM FORM FACTORS

Lattice Formulation
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spin-3/2
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spin-3/2 Adelaide group: PRD80, 054505 (2009)
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[21] PRD87 094512 (2013)

[14] PRD79 034503 (2009)  PRD90 074501 (2014) PRD86 094504 (2012)

JF This work PACS-CS [21] ETMC [13] Briceno et al. [23] Exp. [22]
[GeV] (GeV] (GeV] [GeV] (GeV]

Q. it 2.783(13) 2.673(17) 2.629(22) 2.681(48) 2.695(2)
Qee 1T 3.747(10) 3.704(21) 3.654(18) 3.679(62) —
Q 3t 1.790(17) 1.772(7) [14] 1.672(18) — 1.673(29)
Qr 3+ 2.837(18) 2.738(17) 2.709(26) 2.764(49) 2.766(2)
Qr, 3t 3.819(10) 3.779(23) 3.724(21) 3.765(65) —
Qeee 3t 4.769(6) 4.789(27) 4.733(18) 4.761(79) —

— meq,. = H4 + 17 MeV

This work

—mgq, = 70.7+0.9705 MeV  Belle Collab. PLB 672 (2009)
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