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Historical

Definition of Gamma-Ray Linear Polarization
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Electric vector at 45° to the reaction plane.



Gamma-rays are preferentially scattered into the

plane, normal to the E vector of the incident photon.

1.e. dogy > doy,.
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P(g)=[N(9,CD=9O°)-—N(6',CD=O°) do,, +do,
N(6,®=90")+N(8,0=0°) || do,, —~do,

_ Asymmetry 4
Polarization Sensitivity  Q(E,)

Theory (Klein-Nishina) gives
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where E L " are incident and scattered

gamma-ray energies.
Compton Scattering Formula gives
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(a) a-decay from even-even nuclei
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For pure E2 radiation, the general polarization formula is
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If2 +2a, + 2a, = 0 and 3a, + 5/4 a;= 0, then P(0) =1 for
all © (except 8 = 0° and 6 = 180" again).
Solution is a, = 5/7 and a4 = -12/7, which occurs for
100% population of m = 0 substate in J = 2" state

followed by pure E2 transitiontoa J = 0" state

How do we achieve this?
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Polarization sensitivities

Nearest neighbour scatters

Qu =0.36 +0.01 Qv=0.27+0.1

Qu = 0.41Qo Qv =0.31Qq

Second neighbour events

=(0.55 +0.02 Qv =0.54 +0.02

- 063Q0 QV = 06’2Q0

Third neighbour events

Qu = 0.74Qo Qv = 0.73Qo
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Experimental Asymmetry A
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