
Additional Note on Heisenberg Uncertain Principle  
 
h vs. ħ 
 
In our webtext (by Dr. Martin Gruebele), the uncertainty principle is shown as:  
 
∆x ⋅∆p = h  (where is h is Planck’s constant 6.626x10-34 J s)   
 
And in Atkins and Jones, the equation is seen as  
 
∆x ⋅∆p ≥ ħ/2  or ∆x ⋅∆p ≥ h /4π 
 
What’s the difference?  In the webtext, we are assuming a square-shaped area in a x-p plot (see footnote on p.6 
of webtext); whereas in Atkins and Jones, a Bell-shaped Gaussian distribution of x and p is used.   
 
Historically, in Heisenberg’s original paper, he just wanted to show that the uncertainty of the momentum and 
position is approximately h (see reference below, taken from Eric Weisstein   
http://scienceworld.wolfram.com/physics/UncertaintyPrinciple.html ).   
 
Which equation to use?  In AJ homework problems and LON-CAPA use the equation ∆x ⋅∆p ≥ ħ/2  (or h/4π) 
 
 

A quantum mechanical principle due to Werner Heisenberg  (1927) that, in its most common form, states that it is not possible 
to simultaneously determine the position and momentum of a particle. Moreover, the better position is known, the less well the 
momentum is known (and vice versa). The principle is sometimes known as the Heisenberg uncertainty principle, and can be 
stated exactly as 

 

(1) 

 

where  is the uncertainty in position,  is the uncertainty in momentum, and  is h-bar (Landau and Lifschitz 1977, 
p. 48; Gasiorowicz 1995, p. 120). Care is necessary since versions of this equation using Planck's constant h instead 
of , omitting the factor of 2 (Cassidy 1991, p. 234), or both (Pais 1991, p. 305) are commonly found in the literature. 
Heisenberg's original paper does not attempt to rigorously determine the exact quantity on the right side of the inequality, but 
rather uses physical argument to show that the uncertainty between conjugate quantum mechanical variables is 
approximately h (Heisenberg 1927, p. 175, eqn. 1). 
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