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Abstract: This paper introduces a conjugate differential interferometric self-calibration method for assessing the vari
able-line-spacing (VLS) parameters of large-scale VLS gratings. The method involves measurement schemes with s
mall transverse shifts at orthogonal symmetry positions. At each position, the positive and negative first-order diffr
acted wavefronts are measured, and the differential result is calculated to reduce the impact of out-of-flatness error
s in the reference flat and the grating substrate. The differential wavefronts at the original and conjugate positions
are then used to evaluate the VLS parameters. By minimizing the coupling components between multi-step tests, t
he precision of the VLS parameter evaluation is enhanced, thereby improving the reliability of the results. The per
formance of this method on VLS gratings is examined, and the pitch variation of the VLS grating is assessed thro
ugh the analysis of the conjugate diffracted beams. Simulations and experiments are provided to confirm the feasib
ility of the proposed method.


