光學作業 應物三甲 0932653 盧羿彣
Problem 12-17 
An echelle grating is ruled over 12cm of width with 8 grooves/mm and blazed a 63°. Determine for Littrow configuration, (a) the range of orders in which the visible spectrum (400 to 700 nm) appears, (b) the total number of grooves, (c) the resolving power and minimum resolvable wavelength interval at 550 nm, (d) the dispersion at 550 nm, (e) the free spectral range, assuming the shortest wavelength present is 350 nm.

Sol:

(a) Littrow:  mλ = 2a Sinθb = 2*(1/8mm) Sin63° = 0.22275  

            So,  m1 = 2a Sinθb / λ1 = 0.22275 mm/ 400 nm = 557

                 m2 = 2a Sinθb / λ2= 0.22275 mm/ 700 nm = 318

· range of orders : 318~557
(b) N = 12 cm * 8 groove/mm = 960 groove

(c) resolving power: R = (aSinθb)/λ= (1/8mm) Sin63°/550nm = 405*960 = 388800

    minimum resolvable wavelength interval: Δλmin = 550 nm/R = 0.014*10-10
(d) because  2a Sinθ1 = mλ
         =>θ1 =Sin-1(1*λ/2a) = Sin-1[550 nm/ (2/8 mm) ] = 1.2605*10-4
    So, dispersion: D = m/[a Cosθ1] = m/[(1/8)* Cosθ1] = 8 m (rad/mm)
 = 8 m*360/6.28 = 0.451°/mm

(e) m = 2a Sinθb/λ = 0.22275 mm / 350 nm = 636.428

free spectral range : λfsr = λ1 /m = 350 nm / 636.428 = 0.55 nm
