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A VPH (volume phase holographic) grating is able to achieve very high diffraction efficiency up to 100% 

for S or P polarized light at the first diffraction order.  However, the diffraction efficiency of the VPH 

grating decreases toward a higher order.  We would introduce a thick transmission grating with 

rectangular grooves utilized for an echelle spectrograph.  We also introduce a novel immersion grating. 
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