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Spin precession
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ωe+ = 1.76× 1011 rads

precessional angular
velocity: ω = eg

2m

Positron case : For
Ee+ = 6GeV
B = 0.45 T

w�
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Case 1 : Positron production after the north linac

Figure: CaptionSami Habet (IJCLAB & JLab) November 2021 6 / 19



Case 1 : Positron production after the north linac

Positron energy formula at Hall A, B, C.
Hall A

precessionHallA =
g − 2

2m
× [Ee+ × π + Ee+ × θA]

Hall B

precessionHallB =
g − 2

2m
× [Ee+ × π + Ee+ × θB ]

Hall C

precessionHallC =
g − 2

2m
× [Ee+ × π + Ee+ × θC ]
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θA = −θb = π
4.8 θB = 0



Case 1 : Positron production after the north linac

Positron energy formula at Hall A, B, C.
Hall A

precessionHallA =
g − 2

2m
× [Ee+ × π + Ee+ × θA] = N × π

Hall B

precessionHallB =
g − 2

2m
× [Ee+ × π + Ee+ × θB ] = N × π

Hall C

precessionHallC =
g − 2

2m
× [Ee+ × π + Ee+ × θC ] = N × π
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θA = −θb = π
4.8 θB = 0



Case 1 : Positron production after the north linac

Positron Magic energies at Hall A, B, C.
Hall A

Ee+ =
N × π
g−2
2m

× 1

π + θA

Hall B

Ee+ =
N × π
g−2
2m

× 1

π + θB
=

N
g−2
2m

Hall C

Ee+ =
N × π
g−2
2m

× 1

π + θC
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θA = −θb = π
4.8 θB = 0



Case 1 : Longitudinally polarized positrons at Hall A, C in
the same time

Hall A and C
EA
e+ − EC

e+[
NA × π

g−2
2m

× 1

π + θA

]
−

[
NC × π

g−2
2m

× 1

π + θC

]

Ee+ =
NA − Nc

2θA
× 2mπ

g − 2
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θA = −θb = π
4.8 θB = 0



Case 1 : Positron Magic energies
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Case 2 : Positron production before the entrance of the
south linac
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Hall A

Ee+ =
Nπ

θA
× 2m

g − 2

Hall B
Ee+=All energies are
magic

Hall C

Ee+ =
Nπ

θC
× 2m

g − 2



Case 2 : Halls combinations
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Hall A & C

EA
e+ −EB

e+ =
Mπ

2θA
× 2m

g − 2

Hall A & B =
EA
e+ − EB

e+ = Nπ
2θA

× 2m
g−2

M = NA − NC



Case 2 : Results
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Example : case 1
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Conclusion

Only specific positrons energies for a longitudinal polarisation.

More constraint for multiple halls.

Positron energies depends on the production location exept for Hall A
and C.
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