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New positron source installation (2022-2024)
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SOURCE

7K

+6V

Helmholtz coils

Base pressure:
<2e-8 mbar

Operation:
<1.2e-7 mbar

40mCi in 8/2024

Solid neon

W

+0V
Saddle coils

Solenoid
➢ 40mCi = 1500 MBq
➢ Positrons: 1.36e9 * 0.9
➢ Moderated positron beam:

1.36e9 * 0.9 * 2e-3 = 2.4e6 e+/sec
➢ Works pretty reliably 
➢ Every 5-6y: source exchange
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TRAP

Base pressure:
<3e-8 mbar

Operation:
5e-6 mbar

Solenoid (750G)

+2V -2.5V -5V -13V +20V

Filling: 150ms

Rotating Wall

➢ RW freq: 5.9 MHz
➢ RW amp: 30% ... 60% of 3V
➢ Buffer gases for cooling:

N2 (0.40sccm)
SF6 (0.05sccm)

➢ Positron lifetime: 2000ms
➢ Part 1 of 3 of the solenoid 

has ground connection
➢ Mass flow controllers fixed



15/12/2024

TRAP

+2V +20V +20V +18.3V +32V

Storing: 2ms

+2V +20V +20V +17V 0V

Dump: 1ms

➢ Incoming positrons:
2.4e6 e+/s

➢ Trapping efficiency 14%
➢ Pulsing: 

2.4e6 e+/s * 0.150s * 0.14 =

5.16e4 e+/pulse
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ACCUMULATOR

Base pressure:
<5e-9 mbar

Operation:
6e-8 mbar

Solenoid (1000G)

+17.3V +12.5V +4.8V +32V

Filling: Minutes ...

Rotating Wall

➢ RW freq: 7.1 MHz
➢ RW amp: 5% of 3V
➢ Buffer gases for cooling:

Spill-over from trap
➢ Positron lifetime: 700p
➢ Found and fixed a short

of the solenoid to ground
➢ Bad connector - tbd
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ACCUMULATOR

Base pressure:
<5e-9 mbar

Operation:
6e-8 mbar

Solenoid (1000G)

Ejection

➢ Accumulation efficiency 
25 ... 75% (base pressure!)

➢ Positron pulse energy: 250eV
➢ Time spread: few 10ns
➢ 5.16e4 e+ * 500p * 0.35 =

9e6 e+ (500p in about 80s )

➢ T-Line efficiency: 75% (?)
-> 6.7e6 onto target in 1T

+400V +250V +30V
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MEASUREMENTS: POISSON

NaI (+613V)

➢ 20mm aperture
➢ Distance about 3m => single gammas expected (solid angle) 
➢ Complex geometry (est. mass attenuation 85%)
➢ Alignment to the target region difficult (pi * eye)
➢ Unknown contribution of Compton scattered photons
➢ Earlier results https://doi.org/10.1016/j.nima.2022.166661:

1 gamma ray with 511 keV produces 20mV

This method can easily get the number of positrons 
wrong by a factor or 2!

https://doi.org/10.1016/j.nima.2022.166661
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MEASUREMENTS: POISSON

1000p, red. chi-squared: 1.05500p, red. chi-squared: 0.9
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MEASUREMENTS: Charge deposit on MCP

MCPIN - 100283 Ohm - 6133

➢ Low SN-ratio, since 8e6 positrons are not much
➢ MCP != FC (channels ...)
➢ Electrons deposit on average 0...1e per e-
➢ Positrons deposit on average 1...2e per e+
➢ My guess: 1.45e per e+ (1.6 in PhD Fitzkerley)
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MEASUREMENTS
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MEASUREMENTS

Setting for Hbar-2 in 2024:
➢ About 8e6 positrons
➢ About 8e5 Ps atoms
➢ About 1e5 Ps*
➢ About 8e4 Ps* survive B
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MEASUREMENTS

Benji + someone spending 
a lot of time on LabView/
Kasli/HW procurement

Benji + Ahmad, needed for
BB measurements in winter

Benji / ?


