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• The WFIRST coronagraph requires a low order wavefront sensing and control subsystem to 
maintain the coronagraph’s contrast stability. The Zernike phase contrast wavefront sensor is 
selected to sense the low order wavefront drift and line-of-sight jitter using the starlight rejected 
by the coronagraph’s focal plane mask.. 

• A suite of ZWFS models have been developed, thoroughly tested, and used for sensitivity studies 
on various noises and perturbations. The modeling analysis suggests that ZWFS sensor is capable of 
detecting sub milliarcsecond tilt, as needed for WFIRST coronagraph to meet its science 
requirements.

• A LOWFS/C testbed has been built to simulate WFIRST telescope LoS jitter and wavefront drift. A 
preliminary agreement between the ZWFS modeling and measurement has been demonstrated in 
this LOWFS/C subsystem. 
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ZWFS analysis

ZWFS Mask and Testbed result

The ZWFS sensor noise performance analysis is done as follows:
1) Generate the ZWFS image with no aberrations using ZWFS model 
2) Added photon and detector noise to this image in 100 random 
realizations 
3) For each realization, generate ZWFS differential image and reconstruct 
the corresponding Zernike coefficients. Since the image has no WFE, the 
sensed WFE is the noise equivalent sensing errors
4) Take the average of the 100 random realizations of sensing error to 
obtain the mean RMS of tilts (Z2, Z3) and OPD (Z4 to Z11) sensing errors to 
find the noise equivalent sensing error. Convert the noise equivalent tilt to 
noise equivalent line of sight angle
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