
Type 3. Gaussian Distribution, ),( μxPG  (Continuous function) 
 
When n: Very large   x: Not restricted to be an integer 
         Can be Positive and Negative  
 

 Probability of making a measurement x with a parent mean μ  
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 - Continuous function in x  
 - Probability distribution of repeated experiments with random errors 
 - Easy to determine μ  and σ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Normalization: Total integrated area = N 
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Gaussian curve overlaid on photon data
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 Useful and easy way to find the standard deviation 
 - Full Width at the Half of Maximum (FWHM), Γ  
 

  MaxGGG PPxP _5.0);;(5.0]
2

[ ⋅=⋅=± σμμΓ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gaussian curve overlaid on photon data

120 140 160 180 200 220 240 260 280
(x)

N
or

m
al

iz
ed

 F
re

qu
en

cy

Max. 

0.5×Max. 
FWHM, Γ  
= 2.35σ  

)(xPG



Ex. Reported result: x  (or μ ) ± σ    (Error level = σ ) 
 

Area between σσ ≤≤− x : ∫
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 Actual value may exist between σ−x   

and  σ+x with a 66.7 % confidence. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cf. If x  (or μ ) ± 2σ  
 

∫
−

σ

σ
dxxPG )( = 0.95.5 (95.5% Confidence) 

 
Cf. If x  (or μ ) ± 3σ  
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 Error Propagation 
 

Question: How well do we know a result which is computed from 
various measured quantities? 

 
 Situation: Measurements of the quantities x, y to find a quantity ),( yxfu =  
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 Intuitive way to express 2

uσ  in terms of known values 
 

If we assume that the deviations (x, y, u) about the means are small,  

  Deviations: Approximated by a Taylor series expansion  

(1st order only). 
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  - Linear correlation between x and y 
  - If x and y are independent,  

i.e. )()())(( yyxxyyxx −−=−−  = 0 
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Ex.  
y
xu = and uyx   , , & yx σ ,σ : Known 
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