光學作業 應物三甲 0932380 呂冠賢

Problem 12-12
How many grooves per centimeter are required for a 2-m radius, concave grating that is to have a plate factor of around 2 nm/mm in first order.

ANS:

plate factor = 2 nm / mm

所以 linear dispersion = 1 / plate factor = 0.5 mm / nm = f D , 
D: angular dispersion, f: focal length
又 R = 2 f,  所以 f = 1 (m)
0.5 (mm/nm) = 1000 (mm) × D (rad/nm)

D = 5 × 10-4 (rad/nm) = 5000 (rad/cm)

D = m / a cosθm ,  a: grating constant
因為θm很小in first order，所以cosθm = 1  

又m = 1, 得到a = 1/5000 (cm)
所求等於 1/a = 5000 (grooves/cm)  -----ANS

