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The electric and magnetic nucleon polarizabilities of the nucleon, α and β,
characterize the response of its internal structure to applied
electric and magnetic fields. 

d = α E       μ = β B





Cross section for Compton scattering





V. Olmos de Leon et al., Eur. Phys. J. A 10, 207 (2001). 



Kinematics of the experiment

    φ~ 90° – θy/2 Ep.d is measured with the help of
       the ionization chambers



Schematic view of the bremsstrahlung facility

1 – direction correcting magnets, 2 – wire scanner, 3 – targets for beam position 
control, 4 – beam intensity and position rf monitor, 5 – bremstrahlung converter 
target, 6 – cleaning magnet, 7 – γ- beam collimator, 8 – electron beam dump,
9 – concrete shielding



Bremsstrahlung facility



Schematic view of the experimental setup

1 – bremsstrahlung converter, 2 – collimation system, 3 – electron beam dump,
4 – concrete shielding, 5 – hydrogen-filled ionization chambers,  6 – γ spectrometers,
7 – collimation system, 8 – position sensitive ionization chamber, Gaussian 
quantometer, γ beam dump, 9 – γ spectrometers 



Schematic view of a 10” x 14” NaI(Tl) spectrometer



NaI(Tl) spectrometer
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Энергетический спектр фотонов, рассеянных на малый угол.











High-pressure (90 bar) hydrogen-filled ionization chambers at TUD



Anode-strips geometry (top view)



Cathode-grid-anode geometry of the chambers  (side view)

Maximum drift time is ~ 3.5 μs



A signal on the anode of the ionization chamber from a recoil proton



Drift-time distribution of signals from recoil protons

Drift velocity is ~ 5 mm/μs
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Differential cross-section γр- scattering (dσ/dΩ (nb/sr)) 









                                                     

                                                     
                                                     
                                                     

                                             







COUNTING RATE INCREASE WITH THE NEW IC CHAMBER

NEW IC OLD IC COUNTING RATE INCREASE

Target length 90 mm 60 mm 1.5

Target width 30 mm 20 mm 1.5

Target height 15 mm 10 mm 1.5

NEW Nal-IC geometry OLD Nal-IC geometry COUNTING RATE INCREASE

IC to Nal distance 60 cm 110 cm 3.3

Horizont. Be windowsize 
15 cm 10 cm

Vertical Be window size 34 mm 20 mm

TOTAL COUNTING RATE INCREASE  ~ 10



Statistical errors in determination of α and β



BEAM TIME ESTIMATION 

Minimum scenario: 

I

e

= 3 μA, E

e

= 60 MeV, T= 500 h (3 weeks)

N

γp

= 50 000 events, Δα ~ 0.8, Δβ ~ 1.0   

Maximum scenario: 

I

e

= 5 μA, E

e

= 110 MeV, T= 1000 h (6 weeks)

N

γp

= 600 000 events, Δα ~ 0.25, Δβ ~ 0.35   









Theory (ChPT)     
•             MuCap( Gp from  PCAC)
•        Gp(q2)=2Mμ•MN•Fa(0)/(Mπ2- q2) 
         Gp(q2)=8.74 (LO) ( 8.26 ±0.23 (NNLO))          
                  Polarizabilities ( α, β)   
            αN=C•Rπ•Fa(0)2 /(fπ)2,   βN=0.1•α
•           C=5/(192π),  Rπ =e2/(4π•Mπ)
                       αN=12 (LO)         βN=1.2 (LO)

•      
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