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Accelerating warm section
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First Matching section

e K: Geometric focusing strength
® QM: Quadrupole
Element Length (m) K (1/m?) Bxp(T m) ki(kG/cm) P.(MeV/c)

QM1 0.15 -2.531 0.217 -0.0548 65
QM2 0.15 2.958 0.217 0.0641 65
QM3 0.15 -0.437 0.217 -0.0095 65
QM4 0.15 -2.010 0.217 -0.0435 65
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First chicane: Quads

e K: Geometric focusing strength
® QM: Quadrupole

Element Length (m) K (1/m?) B xp(Tm) ki(kG/cm) P.(MeV/c)
QM1 0.15 0.304 0.217 0.0066 65
QM2 0.15 1.383 0.217 0.0300 65
QM3 0.15 -2.786 0.217 -0.0604 65
QM4 0.15 1.383 0.217 0.0300 65
QM5 0.15 0.304 0.217 0.0066 65
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First chicane: Dipoles

e K: Geometric focusing strength

e DP: Dipole

Element Length (m) B xp (T m) P.(MeV/c) Bend angle (rad)
DP1 0.5 0.217 65 0.204
DP2 0.5 0.217 65 -0.204
DP3 0.5 0.217 65 -0.204
DP4 0.5 0.217 65 0.204
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Second Matching section

e K: Geometric focusing strength
® QM: Quadrupole
Element Length (m) K (1/m?) Bxp(T m) ki(KG/cm) P MeV/c)

QM1 0.15 -2.531 0.41 -0.103 123
QM2 0.15 2.495 0.41 0.102 123
QM3 0.15 1.501 0.41 0.061 123
QM4 0.15 -4.785 0.41 -0.196 123

Sami Habet 1JCLab & JLab

Review the magnet and RF components March 17th. 130n28



Discussion

O0000e0000

Second chicane: Quads

e K: Geometric focusing strength
® QM: Quadrupole

Element Length (m) K (1/m?) B xp(Tm) ki(kG/cm) P.(MeV/c)
QM1 0.15 0.304 0.41 0.0124 123
QM2 0.15 1.382 0.41 0.056 123
QM3 0.15 -2.785 0.41 -0.114 123
QM4 0.15 1.382 0.41 0.056 123
QM4 0.15 0.304 0.41 0.012 123
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Second chicane: Dipoles

e K: Geometric focusing strength
e DP: Dipole

Element Length (m) B xp (T m) P.(MeV/c) Bend angle (rad)
DP1 0.15 0.41 123 0.154
DP2 0.15 0.41 123 -0.154
DP3 0.15 0.41 123 -0.154
DP4 0.15 0.41 123 0.154
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RF: Accelerating section

e f: Frequency

® r: Radius

® E: Gradient

® Gap: Drift space

Element Length (m) f(MHz) r(m) E (MV/m) Gap (m)
Céllyarm (8 cells) 0.7 1497 0.03 1 0299
C100 (8 x cell) 07 1497 0.03 107 0.299
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Transmission and Current: High polarization
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Summary

Ce+BAF Parameter e model Target value
Tdp/p [%0] 0.68 +1%
oz|ps] 4 < 4
ox[mm] 6 <3
N ep[mm mrad] 140 < 40
Mean Momentum [MeV/c] 123 123
et (P> 60%) 170 nA 50 nA
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Conclusion

® The performance of the positron system is heavily dependent on the
central momentum. a high polarization requires a high magnetic field
1-2 T to collect positrons momentum of 60 MeV/c.

® The QWT plays a crucial role in selecting the desired momentum and
reducing the spread of transverse angles, thus we need a realistic
magnetic field.

® The accelerating section significantly impacts the longitudinal plane,
reducing the energy spread to meet the CEBAF requirement of
Udp/p = + 1%

® Including the electron beam after the target could be an interesting
way to test our layout.
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Beam size
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Normalized emittance

QWT Polarized 2023 30Million e~ E = 1MV/m B, =0.05T

0.04

0.00275

: 0.00250
0.00225

0.00200

0.01 0.00175
——— N /j 0.00150

10 15 20 25 30 3

0.00
0 5

o
o
w

o
o
N

ENormalized, [M rad]
ENormalized, [M rad]

5 40
s [m]

Sami Habet

Review the magnet and RF components March 17th



Conclusion
[e]e]e] Jelele]

Transmission and current
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Momentum collimation
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Angular distribution
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Transverse space

i Target exit
R I 170 nA identified @ target 075
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® The transmitted positrons are within the acceptance of the QWT
o pdWT = eBIR ~ —1031°

° rOQWT:%R:Oﬁmm
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