Heisenberg's uncertainty principle:

(1) According to Heisenberg's uncertainty principle, it is impossible to measure
simultaneously both the position and the momentum of the particle.

(2) Let AX and Ap be the uncertainty in the simultaneous measurement of the
position and momentum of the particle, then

Ax * Ap=h

- where
h=h2Tm

and
h=6.63x10-34]—s

is the Planck's constant.
(h21m=1.05%10-34)-sec)

A more rigorous treatment gives

AX..Ap>h2(orh4Tr)

(3) If

Ax=0
then

Ap=o0
and if

Ap=0
then

AX=00

i.e., if we are able to measure the exact position of the particle (say an electron) then the
uncertainty in the measurement of the linear momentum of the particle is infinite.
Similarly, if we are able to measure the exact linear momentum of the particle i.e.,



Ap=0
, then we can not measure the exact position of the particle at that time.
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An electron cannot be observed without changing it's momentum
(4) Uncertainty principle successfully explains
(i) Non-existence of electrons in the nucleus
(ii) Finite size of spectral lines.

(5) The Heisenberg uncertainty principle is also applicable to energy and time, angular

momentum and angular displacement. Hence, AE.At>h21T and AL.AB>h2Tr

(6) If the radius of the nucleus is r then the probability of finding the electron inside the
nucleus is

AX=2r

and uncertainty in momentum is Ap=h4trr



