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Quartz Housing Assembly Check
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Accelerometer Housing Coatings
SQUID Coil Photolithography



Space Flight Dewar and Cryogenic Probe






GP-B Proportional Thruster Schematic



STEP Error Model



DFC Reference accelerometer

Systematic component at signal frequency

Disturbance m/sec”2 Comment
SQUID noise 1.80E-18 | | ] acceleration equivalent to intrinsic noise
SQUID temp. drift 7.46E-19 | 11 regulation of SQUID carriers
Thermal expansion 8.69E-22 gradient along DAC structure
Differential Thermal expansion 3.35E-23 Radial gradient in DAC structure
Nyquist Noise 1.19E-18 | | | RMS acceleration equivalent-no electronic cooling
Gas Streaming 1.94E-19 | O decaying Gas flow, outgassing
Radiometer Effect 2.51E-21 gradient along DAC structure
Thermal radiation on mass 4.58E-25 Radiation pressure, gradient
Var. Discharge uv light 1.45E-19 | O unstable source, opposite angles on masses
Earth field leakage to SQUID 1.84E-19 | O estimate for signal frequency component
Earth Field force 7.74E-22 estimate for signal frequency component
Penetration depth change 5.30E-23 longitudinal gradient
Electric Charge 3.06E-20 | | Assumptions about rate
Electric Potential 3.83E-19 | T variations in measurement voltage
Sense voltage offset 8.05E-20 | O bias offset
Drag free residual in diff. Mode 2.21E-22 estimated from squid noise
Viscous coupling 6.87E-26 gas drag + damping
Cosmic ray momentum 4.64E-21 mostly directed downward
Proton radiation momentum 2.54E-19 | @™ unidirectional, downward
dynamic CM offset 2.50E-19 | = vibration about setpoint, converted
static CM offset limit 1.38E-22 A/D saturation by 2nd harmonic gg
Trapped flux drift acceleration 1.03E-22 actual force from Internal field stability
Trapped flux changes in squid 5.54E-20 | I apparent motion from internal field stability
S/C gradient + CM offset 3.39E-37 gravity gradient coupling to DFC residual of S/C
rotation stability 1.02E-23 centrifugal force variation + offset from axis
Eccentricity subharmonic. 5.96E-21 real part at signal frequency
Helium Tide 7.00e-20 | O worst case
position sensor gap, mm 1.00 550000 Orbit height
differential mode period 1385 8.9E-13 CM distance, m
S/C rotation per orbit

Summed error 5.34E-18 RMS error 2.37E-18 m/sec’2




Error Coupling
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Nyquist Noise



Electrical System Noise



Patch Effect Forces in STEP



Patch Effect in STEP 2



Dynamic Center of Mass Offset



Radiometer Effect



0s 1 DOF

Study expected on-orbit
SQUID signal

Focus on ultimate sensitivity
Verify SQUID noise
Verify SQUID displacement sensor

X,Y,2, 0,

6 DOF

Defines baseline signal
1{e]g

Focus on sG¥upagitesiing

accelerometer to disturbances
Study nonlinear response
Verify setup process



Pick-up Coil Resistance as a Function of Temperature

—~

G
o

600 -

500 ¢

400

300 ¢

200

100 -

0

T T

! !

Electromagnetic Coupling - Electro

de X1 to Pick-up Coil

-60

> Lab Bench
O Dewar

19 K
X 4K

-160+

-180

10



ATF Status



SMEX 2008 Science Implementation Peer Review:
» The proposed instrument can be built with technologies described.
» The data returned will directly address the science goals and, ...
the instrument is likely to provide the necessary data quality.
» The probability of success seems high




