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A few words about polarizabilities

The electric polarizability

In a few particular cases the summation can be performed
analytically. For instance, in the case of the hydrogen atom
one obtains a well known result

where                          is the Bohr radius.  

0 0

| | 0
2 .

n n

n ez

E E




 





1 39
( ) ,

2
BH a 

1/ ( )B ea em



The spin averaged Compton scattering amplitude on a 

nucleon target is of the following form

where      and       are the electric and magnetic polarizabilities.

The Baldin sum rule constrains 

Numerically

(units are              ).

PDG2012 gives
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The deuteron is a natural source of neutrons.

There are two reactions to study the neutron

polarizabilities.
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Deuteron Compton scattering is another reaction to study 

the neutron polarizabilities.

A potential model for this reaction was built by A.I. L’vov 

and M.I.L. in Nucl. Phys. A 674, 449 (2000). Recently it 

has been updated.
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Resonance diagrams



One-body current



Bonn OBE potential

One pion exchange term
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The meson exchange current (MEC) 

operator

Potential contributions

Nonpotential contributions



Again about the resonance diagrams

The amplitude of deuteron photodisintegration was built by

M.I.L. in Few-Body. Syst. 19, 77 (1995). The model provides good
description of available experimental data both for the direct and inverse
reactions.

There was a bug in the computer code at evaluation of the resonance
diagrams with the Δ-excitation.

The amplitude was calculated for a separable approximation of

the Paris potential rather than for the Bonn OBEPR.

d pnT 

NN
T



Seagull operators

One-body seagull

where

is a relativistic correction. 

contains the polarizabilities as parameters.[1]S



Two-body seagull 
[2]S



Results

The Thomson limit

There was -0.94 instead of -1.

Separate contributions:

resonance diagrams without rescattering        +1.68

resonance diagrams with rescattering              -0.20

one-body seagull                                               -2

two-body seagulls                                             -0.48

Putting together all these numbers we obtain   -1 !!!
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Extracted polarizabilities

216.9 1.5, 10.5 1.7, 33 / (29 2)             

Two-parametric fit:

One-parametric fit (the Baldin sum rule gives                          ):

Proton value

There is no visible isovector component in nucleon polarizabilities!

29.4 1.6, 35 / (29 1)       

10.1 0.6p p   

14.2 0.5   



One has to estimate theoretical uncertainties!
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contributions from one-body current and seagull

contributions from pion current and seagull are added

— contributions from heavy meson currents and seagulls

are added
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Thank you for your attention!


