Bohr Model of Hydrogen: Old Quantum Mechanics
Neils Bohr Phil. Mag. 1913, 26, 476

En = -R(EQ \f(Z2,n2)


h = 6.626 x 10-34 kg  EQ \f(m,sec) m


rn = ao  EQ \f(n2,Z)   
•
Circular Motion

	
	Linear Motion
	Circular Motion

	


	v =  EQ \f(ds,dt)  
m

P = m v

T =  EQ \f(P2,2m)   =   EQ \f(1,2) m v2
	 =  EQ \f(dq,dt)  
I = m r2

L = I  = m v r

T =  EQ \f(L2,2I)   =  EQ \f(1,2)  I 2


There is a direct correspondence between the equations of linear motion and circular motion.

Where the inertia and angular velocity take over the roles of m and v in the linear motion.  Knowing the circular motion we can also find the linear motion. 


v =  EQ \f(ds,dt) = r  EQ \f(dq,dt)   = r 
v = r  EQ \o(s,^)
a =   EQ \f(dv,dt)  = r   EQ \f(d\o(s,^),dt)   = -r  EQ \o(r,^)= -  EQ \f(v2,r) \o(r,^)
 EQ 
•
Postulates of Bohr's Model

1.
Balanced circular orbits are formed where the electrostatic force of attraction to the nucleus is just balanced by the force due to circular acceleration.


-  EQ \f(Ze e, 4peo r2)    = m a = - m  EQ \f(v2,r)  


2.
Quantitized angular Momentum (h has units of angular momentum)


L = n h/2π = n  EQ \o(h,∕)  where  n = 1, 2, 3, .....  Why not 0?

•
Consequences of the Model

1.
Virial Relationships (postulate 1)

-  EQ \f(Ze e, 4peo r2)    =   EQ \f(V,r)   = - m  EQ \f(v2,r)    = -  EQ \f(2 T,r)  

                                                  V = - 2 T

E = V + T =  EQ \f(V,2)   = - T  or           E = -T =  EQ \f(V,2)
2. Orbital Radius (Virial and postulate 2)

2 T =  EQ \f(L2,I) =  EQ \f(n2 \o(h,∕)2, me rn2) = - V =   EQ \f(Ze e, 4peo rn) 

rn =  EQ \b(\f(\o(h,∕)2 4peo , me e2)) \f(n2,Z) = ao  EQ \f(n2,Z)             where       ao = 0.5292 Å

3. Orbital Energy

En =  EQ \f(1,2)   Vn = – EQ \f(1,2)   \f(Ze e, 4peo rn)    = –  EQ \b(\f(e2, 8πeoao)) \f(Z2,n2)   = -R( EQ \f(Z2,n2)

where R(2.178 x 10-18 J = 109737 cm-1 =  EQ \f(1,2)  Hartree
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