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Vetor polarimetry at MAMIIntrodutionHow to measure polarisationPolarisation is measured by an asymmetry:either A = N1−N2N1+N2 = Sϑ · P with a pair of two detetors, D1and D2or by swithing the polarisation and reeiving di�erentounting rates N⇒ and N⇐ in a single detetor
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Vetor polarimetry at MAMIIntrodutionHow to measure polarisationMeasuring a polarisation with the super ratio:using two detetorsswithing the polarisationmeasuring four rates N⇒1 , N⇒2 , N⇐1 and N⇐2 .
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1− √N⇒1 ·N⇐2N⇐1 ·N⇒21 +
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Vetor polarimetry at MAMIIntrodutionThe orrelation tensorTseng and Pratt1 introdued a orrelation tensor between theinoming eletrons and the emitted photons Cµν (Z, ϑ,E).The �rst µ index represents the polarisation of the eletrons:
µ = 0: intensity
µ = 1: transverse in the emission plane
µ = 2: perpendiular to the emission plane
µ = 3: longitudinalThe seond ν index desribes the properties of the emittedphotons
ν = 0: intensity
ν = 1: linear polarisation diagonal to emission plane(45◦ & 135◦)
ν = 2: irular polarisation
ν = 3: linear polarisation respetive to the emissionplane (x & y)1H. K. Tseng and R. H. Pratt, Phys. Rev. A 7, 1502 (1973)Fabian Nillius Vetor polarimetry at MAMI
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Vetor polarimetry at MAMIIntrodutionMeasuring prinipleHow to measure irular polarised photons?1 eletrons produe photons in bremsstrahlung proesses2 spin dependeny of the ompton ross setion
This design is also known as a ompton absorption polarimeter.Fabian Nillius Vetor polarimetry at MAMI



Vetor polarimetry at MAMIIntrodutionMeasuring prinipleAfull(Eγ) =
e−σpZNAρd/B − e+σpZNAρd/Be−σpZNAρd/B + e+σpZNAρd/B = − tanh(

σpZNAρdB )A (Eγ) = −PeC32 (Eγ) tanh(

σp (Eγ)
2NAρdB )

≈ −PeC32 (Eγ)σp (Eγ)
2NAρdB

σp = ross setion sensitive to polarisationZ = atomi numberB = baryon numberPe = polarisation of the eletron beamNA = Avogadro numberd = absorber length
ρ = densityFabian Nillius Vetor polarimetry at MAMI
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Vetor polarimetry at MAMISetup and measurementsEnergy resolved measurement of the longitudinal polarisation via C32C32 desribes the orrelation between the longitudinal polarisationof the eletrons and the irular polarisation of the outgoingphoton.
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Vetor polarimetry at MAMISetup and measurementsEnergy resolved measurement of the longitudinal polarisation via C32C32The irular polarisation of bremsstrahlung from longitudinalpolarised eletrons for relativisti eletrons was alulated byH. Olsen and L. C. Maximon2 for 50MeV (γ = 101).But what does this look like for
γ ≯≯ 1e. g. 8?2H. Olsen and L. C. Maximon, Phys. Rev. 114, 887 (1959)Fabian Nillius Vetor polarimetry at MAMI
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Vetor polarimetry at MAMISetup and measurementsFirst energy resolved measurement of the transverse polarisation via C12C12 desribes the orrelation between the transverse polarisation ofthe eletrons and the irular polarisation of the outgoing photon.
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