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“ Electric and Magnetic Polarizabilities
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Electric and Magnetic polarizability Is a measure

of deformability of a system.
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~ Spin Polarizability
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For spin 1/2 target, there exist 4 independent spin polarizabilities:
YE1E1 YM1IM1, YM1E2 YEIM2

Spin polarizabilities do not have such simple classical interpretation as electric an
polarizabilities.

The presence of a time-varying electric(magnetic) belds in the plane of a rotating
charge will lead to a charge(current) separation. The presence induced
electric(magnetic) moments will produce the following effective Hamiltonian:
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Spin Polarizabilitiey ;1 e1 Ymive Ymiea Yeiug: @ measure of stiffness of the spin of

the system.
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Nucleon in the External EM beld™ |

¥ucleon has a core of three light quarks.
¥Replace quark anti-quark pairs by a pion cloud.
¥\e can use Chiral Perturbation Theory (ChPbTh):
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Compton Scattering and Polarizability | -
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RéVB - w2/3M; RéVB = Wg(—’YElm + YE1M2);
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Dynamical versus Static Polarizabilities | —

The Compton scattering experiments were performed with 50 to 800 MeV photons

hence require an additional theoretical input to relate the results to zero-energy
parameters.

¥A composite object has energy-dependent polarizabilities.

¥t is well known that polarizabilities can become energy-dependent due to intern
relaxation mechanisms, resonances, and particle production thresholds in a phys
system.

RYP - RYB(w)

1

RNB W RNB W
om(w) = B gy () = T2 9,
RNB W RNB W
Ye1E1 (W) = 3w3( + YE1m2(w); Ymim(w) =! 4w3( + Ym1E2(W);
RNB " RNB
g2 (") = ——; 3( ); g2 (") = ——=; 3( );

ICHEP 2012, July 4-11, Melbourne %

A\CADIA

Wednesday, 4 July, 12



Computational Hadronic Model (CHM) = | =

Aleksejevs&Butler, J.Phys.G37,035002 (2010)
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leon EM Dynamical Polarizability:(£0%)

TR ————————— - . S e R —

*All our results (red solid line) are relativistic SU(3) calculations of orded(pf)
*Pole-type delta resonance contribution to nucleon polarizabilities is included
eContribution to EM nucleon polarizabilities coming from the resonances in the loops borrowed from SSE framewc
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http://inspirehep.net/author/Griesshammer%2C%20Harald%20W.?recid=1095491&ln=en
http://inspirehep.net/author/Griesshammer%2C%20Harald%20W.?recid=1095491&ln=en

leon EM Dynamical Polarizability: (¥6¥) -
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*All our results (red solid line) are relativistic SU(3) calculations of orded(pf)
*Pole-type delta resonance contribution to nucleon polarizabilities is included
eContribution to EM nucleon polarizabilities coming from the resonances in the loops borrowed from SSE framewc
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-Plon pole contrlbutlon IS not mcluded

*Only pole-type delta resonance contribution to nucleon spin polarizabilities is considered.
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"if"eon Dynamical Spin Polarizability:-¢E07)
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ePion pole contribution is not included.
*Only pole type delta resonance contribution to nucleon spin polarizabilities is considered.
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Hyperon Dynamical EM Polarizability: ¢61%)
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nSpln Dependent Forward Polarizabim
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ron Spin Dependent Backward Polarizabii§yr
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Summary e

¥The electric and magnetic polarizabilities exhibit mostly static behaviour below t
pion production threshold.

¥The electric polarizability has a resonant-type behaviour near meson production
thresholds.

¥The magnetic polarizability shows a change of slope at the production energy.

¥Spin dependent dynamical polarizabilities have the similar shapes, but have syst
differences in all models.

¥Resonances In loops should be considered as well.
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