Rest Gas attenuation measurements
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Interaction between beam and rest gas
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Calculated cross sections
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Calculated cross sections
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Experimental

Procedure

Measure Quadrupole
Mass Analyzer (QMA)
atomic/molecular
signals(S,,S,) for

different pressures
in chamber 2 (HV2)

Y

Plot and fit data:
measured slope
represents the effective

cross section o

’

Repeat for different
nozzle temperatures and

plot result (o vs T

noz)

Calculate attenuation
losses under different
assumptions, at
different T
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Experimental conditions

Discharge off Discharge on
Collar heater -110 °C Collar heater -110 °C
: : 125 sccm - - 125 sccm
H, dissociator flow (50% of 250 sccm) H, dissociator flow (50% of 250 scem)
- - 0 sccm - : 2.5 sccm
O, dissociator flow (0% of 5 sccm) O, dissociator flow (50% of 5 scem)
Microwave power [0W Microwave power | 600 W

Sample 1 Nozzle 2 mm, molecular beam, discharge off
Sample 2 Nozzle 2 mm, molecular beam, discharge on
Sample 3 Nozzle 2 mm, atomic  beam, discharge on

Sample 4 Nozzle 4 mm, molecular beam, discharge off
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Sample 1
T ,55uK

Experimental data analysis
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Legend

$=S,vsHV2slope|pa ']
K,=BoltzmannConstant
T, ,=RestGas Temperature
K yauge=9auge calibration
L=0.84 m(effective)




Comparison between experimental data and calculations
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S1 [arb.un.]

Beam attenuation by rest gas in Chamber 2

In S1 vs rest gas pressure In S2 vs rest gas pressure
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Beam attenuation by pressure in Chamber 2

% of particles survived

Nozzle Survival

tempera fraction
J[ct:;;e] Atomic| Molecular
44 60% 55%
50 61% 57%
60 62% 58%
85 63% 60%
90 63% 59%
100 64% 60%
130 67% 62%
190 68% 63%
250 70%  66%
290 71%  65%
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Beam survival fractions
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