






Run Valve Baseline Leak Rate 
𝒎𝒃𝒂𝒓 × 𝑳

𝑺
Time back to baseline

Manual Operation 1.57 × 10−4 1:14

Stepper Motor Operation 1.65 × 10−4 1:10

Fridge backfilled with atmosphere

Bypass Valve Baseline Leak Rate 
𝒎𝒃𝒂𝒓 × 𝑳

𝑺
Time back to baseline

Manual Operation 1.45 × 10−4 1:09

Stepper Motor Operation 1.40 × 10−4 0:59



Run Valve Baseline Leak Rate 
𝒎𝒃𝒂𝒓 × 𝑳

𝑺

Time back to baseline 2 minutes elapsed 5 minutes elapsed 10 minutes elapsed

Manual Operation 2.75 × 10−4 > 10:00 2.0 × 10−2 3.0 × 10−3 1.20 × 10−3

Stepper Motor 

Operation

1.15 × 10−3 ~10:00 1.58 × 10−2 3.2 × 10−3 1.15 × 10−3

Fridge backfilled with ~1atm.  of warm helium gas

Bypass Valve Baseline Leak Rate 
𝒎𝒃𝒂𝒓 × 𝑳

𝑺

Time back to baseline 2 minutes elapsed 5 minutes elapsed 10 minutes elapsed

Manual Operation 1.1. × 10−3 ~6:00 1.38 × 10−2 1.64 × 10−3 7.0 × 10−4

Stepper Motor 

Operation

6.9 × 10−4 ~6:00 1.43 × 10−2 1.59 × 10−3 6.9 × 10−4





Sensor 1:     1005 Ω Sensor 5:     1012 Ω

Sensor 2:     1007 Ω Sensor 6:      1020 Ω

Sensor 3:     1009 Ω Sensor 7:     1023 Ω

Sensor 4:     1011 Ω Sensor 8:      1025 Ω



Sensor 1:     1004 Ω Sensor 5:     1010 Ω

Sensor 2:     1007 Ω Sensor 6:     1022 Ω

Sensor 3:     1007 Ω Sensor 7:     1023 Ω

Sensor 4:     1009 Ω Sensor 8:     1184 Ω






