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Abstract. The superposition principle of quantum states is expressed as
the addition rule of probability distributions which are identified with these
quantum states in new representation of quantum mechanics. Example of
two spin-1/2 states is considered explicitly.

Recently new representation of quantum mechanics was considered [1]-[4]. In this
representation the probability distributions describe the quantum states and these
distributions determine the wave functions (for pure states) and density matrices (for mixed
states). The fundamental principle of quantum mechanics is the superposition principle
which is expressed as addition rule of wave functions or state vectors
and
> with
complex coefficients, i.e.
The obtained state vector
describes another state of the system. The corresponding density operators
and
and their density matrices are expressed in
probability representation of quantum mechanics in terms of dichotomic probabilities [5].
For example the spin-1/2 density matrix and spin-1 density matrix are given in the form

and

respectively. The numbers

are the probabilities of spin-1/2 projections

m=+1/2 on the axes x,y,z in the given state with density matrix
. Analogously the
numbers
,
and j<k are probabilities for artificial spin-1/2 systems
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determined by the spin-1 system. This property is expressed as extra inequality for the
probabilities given by Silvester criterion. The superposition principle is expressed in terms
of density operators (density matrices) [6] in the form

Here
are probabilities
1 and
Using this relation one can express matrix elements of density matrix

>< .
in terms of

probabilities. For spin-1/2 state it gives the addition rule for the probabilities
,
,
,
,
,
, which gives the probabilities
,
,
of the superposition
state. We present the formula for the probabilities
,
,
determining the
superposition state . It reads [5] :
;

where

and
i=1,2,3 are formal probabilities connected with projector . The probability
addition rule for qutrit (spin-1) can be given analogously. These results provide new
formulas for superposition of probabilities which determine the quantum states. Analogous
addition rules exist for superposition of probability distributions determining the quantum
oscillator states in probability representation of quantum mechanics. Since for any qudit
(spin-j or N-level atom) the states are expressed in terms of dichotomic probability
distributions describing the statistics of coins the obtained results can be given by statement
"God plays coins" replacing the statement "God does not play dice" used in discussion of
Einstein and Bohr.
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