
Diffraction Gratings

Labs from Week 3 

(your third lab) are 

due this week



Candy Time..

Plane wave diffraction. 

Wavelength, 1 μm.
Slit width, 10 μm. 
Source to detector plane 
separation: 1 m. 

Question: Is it Fraunhofer or Fresnel Diffraction?
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-0.5

0.5 Fresnel diffraction. Normalized slit 

width is 1. The detector is at point p. 

Which of the following represents the 

detection intensity at the detector?
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1-D Fraunhofer Diffraction – Single Slit

Huygens’ Recipe

Fraunhofer limit

SINC sq.

function

Hecht page 452-469

Criterion for Fraunhofer 
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Single Slit Diffraction Pattern

Smaller w, stronger diffraction

' 2 '

2 2 2

kwy wy

d d

 



  

Can we distinguish different color (wavelength) by the zero order diffraction?

Zero order

Frist order

Can we distinguish different color (wavelength) by the first order diffraction?



Important concept: most energy is stored in zero order, which is useless 

for distinguishing different wavelengths. 

First order can be used to distinguish different wavelengths. How can 

we increase the energy in the first order diffraction?  

Single Slit Diffraction Pattern

Zero order



Reflection Grating o
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Measured from 

the normal to the 

grating plane



Reflection Grating o
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Grating equation

a

k*(AB-CD)=k*a(sin(θm)-sin(θi))



Reflection Grating

Summing the

geometric series
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0th order 1st order 2nd order

Dqm (FWHM)

Resolving Power of a Diffraction Grating
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0th order 1st order 2nd order

Dqm (FWHM)

Resolving Power of a Diffraction Grating
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Resolving Power of a Diffraction Grating
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Na: the size of the grating



Blazed Gratings

Blaze is defined as the concentration of a limited region of 

the spectrum into any order other than the zero order. 

Blazed gratings are manufactured to produce maximum 

efficiency at designated wavelengths. 

http://www.horiba.com/scientific/products/o

ptics-tutorial/diffraction-gratings/

Blaze grating

Question: is it a useful grating if most of energy is concentrated in 

the zeroth order?  Zeroth order:                      and m=0.
m iq q

http://www.horiba.com/scientific/products/optics-tutorial/diffraction-gratings/


Blaze Grating: Littrow Condition

1iq q if It is called Littrow Condition

By designing a and wedge angle, we 

can design a grating optimizing for a 

particular wavelength. 

The incoming wave is normal to the groove face
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Blazing angle

Harrison’s 260 mm wide gratings 

with blaze angle 75o  

λ=500 nm    

iq 1q 

λ=500nm-> R>106



Which is the best diffraction order for spectroscopy? 



Blaze Grating: Free Spectral Range
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First of 600nm overlaps with the second order of 300nm, and overlaps 

with the third order of 200nm…..

If two lines of wavelength λ and λ+Δλ in successive orders (m+1) and m overlaps, 
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White light falls normally on a transmission grating that contains 1000 

lines /cm. At what angle will red light (650nm) emerge in the first order 

spectrum?
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Example

Hint:


