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The Heisenberg uncertainty principle says that the product of the uncertainty in energy AE and
time At is greater than or equal to Planck's constant h (= 6.63 x 10* J sec). Mathematically
expressed

AEAt>h ... (1)

We can find the minimum possible uncertainty in time by dividing both sides by AE and we get
that the uncertainty in time At is at least h over AE or

At>NAE ... (2).

Premovi¢ in his communication [1] suggested that the minimum photon quantum energy of the
observable Universe (or the Hubble photon quantum energy of the observable Universe)

E=hHo (=15x 1051 3) ... (3)

where Ho is the Hubble constant. For a galaxy at a known distance from the Earth, this constant
can be used to predict how fast it should be moving away from us. Or it represents the rate at a
particular cosmic time since the Big Bang. This rate at present Ho ~ 2.3 x 10728 sec® [or about 70
km sec (Mpc)™].

Combining egns. (2) and (3), and after a bit of algebra, we get

At>1/Ho ...(4)
where 1/Ho is the minimum time uncertainty at the present cosmic time. This term 1/Ho is also the
current Hubble time; it is thus related to the age of the Universe from the Big Bang to today. For
the above value of Ho, 1/Ho ~14 Gy or At > 14 Gy.
General relativity states that the Hubble constant is not constant; it changes with cosmic time. It
may increase or decrease over various cosmic time intervals, expressed in terms of this time, it is
known as the Hubble parameter, H:. Now, the eqgn. (4) can be written as

At > 1/Hx.

Now it represents the minimum time uncertainty at a cosmic time t.
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