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sinq0 = n sinq1
n sin(a -q1) = sinq2

q2 = a +q0

n sin(a -q1) = sin(a +q0)
n (sina cosq1- sinq1 cosa)

= sina cosq0 + sinq0 cosa
(n cosq1 - cosq0) sina

= (sinq0 + n sinq1) cosa 
= 2sinq0 cosa 

tana = 2sinq0 / (n cosq1 - cosq0)

n = 1.5, q0 ≤ 29� (q2 > 90�)�����
n = 2.0, q0 ≤ 40� (� �)�	
����
n = 2.5, q0 ≤ 48� (� �) ZnSe, �����
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Λ=5µm, θ0=45�



Volume Binary Grating

MOIRCS K�������
� � �: 7070 [mm]
� �: 	

����: Λ=2.36µm (423.7 g/mm)
��� : L=1.53 µm
��� � S=0.83 µm
����: t=5.5 µm
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Fabrication Method for VB Grating

Cycle etching
(Bosch process) 

Resist mask 
patterning onto 
SOQ* substrate

Resist
Reactive ion beam

Oxidation of 
silicon surface

Removal of oxide Oxidation of 
total silicon

Silica 
substrate

Silicon

* SOQ: Silicon on Quartz

L1L2

L1 = 0.44 L2 

L2 = 1.53μm
L1 = 0.67μm
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Test Fabrication of SOQ Substrate

Fabricated by the Nanotech PF of Toyoda Institute of Technology


