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    HHoommeemmaaddee SSppeeccttrroommeetteerr  

Diffraction grating from CD 

Droid camera held against 
diffraction grating 

Droid camera image showing 
spectrum of fluorescent bulb 

CD#gra'ng#pitch#=#1.6um# 

DVD#gra'ng#pitch#=#740nm# 

Slit made from razor blades 
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HHoommeemmaaddee SSppeeccttrroommeetteerr  

Diffrac'on#gra'ng#from#CD#  

Parallel#light#going#through#the#tube#  

Razor#blades#to#create#a#slit# 

1. How#does#the#slit#width#influence#the#resolu'on?# 
2. Why#should#the#diffrac'on#gra'ng#be#in#parallel#with#slit?#  
3. What#do#we#need#a#tube#in#between?# 
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    DDiiffffeerreennccee SSppeeccttrraa  

This image is in the public domain. 

incandescent# fluorescent# 

This image is in the public domain. 
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    WWhhaatt CCoolloorr??  
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    LLCCDD PPiixxeellss  
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      CCaalliibbrraattiioonn -- RRuulleerr  
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    SSppeeccttrroommeetteerr CCaalliibbrraattiioonn  

Spectrum#of# 
fluorescent#bulb# 

(Literature)# 

Droid camera image 
M
ea
su
re
d*
in
te
ns
it
y*
(a
rb
.*u
ni
ts
)* 

The#three#large#peaks#allow#simple#wavelength#  
calibra'on.#(the#linear#fit)#  
#  
As#long#as#the#camera#remains#flush#against#the#  
gra'ng,#shiZs#in#the#camera#posi'on#and#spectrum#  
between#measurements#can#be#accounted#for#by#  
measuring#the#shiZ#in#the#posi'on#of#the#slit.#  
#  
Thus,#there#may#be#a#horizontal#DC#offset#between#  
measurements,#but#the#wavelength/pixel#scaling#  
should#stay#the#same.#  
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diffrac'on#gra'ng# 

spectrum# 
(From#Exp.)#436.6nm# 

542.4nm#611.6nm# 
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Wavelength*(um)* 
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CCaalliibbrraattiioonn UUssiinngg RRuulleerr && FFlluuoorreesscceenntt BBuullbb  
Blue#peak#=#5.42��(λ=#436.6nm)# 

Green#peak#=##6.78��(λ#=#542.4nm)## 
Red#peak#=#7.66��(λ#=#611.6nm)# 

λ#=#436.6nm# 
λ#=#542.4nm# 

λ#=#611.6nm# 

Step*1:*On*the*computer*screen,*use*a*ruler*to*measure*the*distance*from* 
the*center&of*the*slit*to*the*center*of*each*main*peak*(or*import*image* 
into*Matlab*and*count*pixels*–*more*precise!):* 

Step*2:*In*Excel,*create*a*plot*to*determine*the*relaGonship* 
between*distance*and*wavelength:* 

1) Enter#data#in#two#columns#and#insert#Sca^er#Chart# 
2) Right_click#on#a#data#point#in#plot#and#select#�Add#trendline�# 
3) Choose#�linear#fit�#and#choose#�display#equa'on#on#chart�# 
4) You’ll#see#y=mx+b.##The#offset#(b)#is#due#to#refrac'on#from#the#CD# 
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      AAccccuurraaccyy && RReessoolluuttiioonn  

0# 

20# 

40# 

60# 

80# 

100# 

120# 

140# 

160# 

180# 

200# 

350# 450# 550# 650# 

Fluorescent#bulb# 
(calibra'on)# 

Red#HeNe#laser# 

M
ea
su
re
d*
in
te
ns
it
y*
(a
rb
.*u
ni
ts
)* FWHM#=#5nm# 

Measured#λpeak#=#630nm# 

Wavelength*(nm)*  

HeNe#laser#peak#was#within#1nm#of#the#expected#value#(631nm)#  
FWHM#of#5nm#(could#likely#be#improved#using#a#smaller#slit)#  
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      CCaalliibbrraattiioonn -- MMaattllaabb  
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File#Name# 

Loca'on# 
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SStteeppss  

1)*Create*a*New*Folder*  

2)*Put*your*spectrum*image*file*and*MATLAB*file*in*the*folder* 
*****(on*the*website*under*Lab*#1)* 

3)*DoubleUclick*on*the*MATLAB*file.**This*will*open*it!*  
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TThhee MMAATTLLAABB FFiillee  
You*should*see*this.*  

Change*the*name*of*the*file*on*line*4*to*match*the*name*of*your* 
spectrum*image*file.**Hit*F5*to*run*the*script…* 
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TTwwoo FFiigguurreess PPoopp UUpp  

Figure*1:*B&W*image*of* Figure*2:*Average*of*rows*  
your*spectrum* 455U465*in*your*spectrum*  

The*data*from*Figure*2*is*wri]en*as*a*single*column*to*the** 
file*“spectrometer_output.txt”*in*the*same*folder* 
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HHeellppffuull PPooiinntteerrss  

1) Choose*the*rows*you*want*to*average*by*using*the*  
magnifying*glass*tool*and*zooming*in*on*Fig.*1*  

2) The*slit*is*the*brightest*part*of*your*image.*The* 
center*of*the*slit*should*be*the*origin*of*your* 
spectrum* 
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