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Comment on “Reduced System Dynamics from the
N-Body Schrödinger Equation”

In his Letter [1], Muriel presents a time-depende
wave function for one particle “in the company ofN 2

1 other particles.” Starting from theN-particle wave
functioncN sr1, r2, . . . , rN d, the one-particle wave function
is derived by the projectionc1  PcN which, in detailed
form, reads

c1sr1; td 
°
1yVN21

¢
3

Z
cN sr1, r2, . . . , rN ; td dr2 dr3 . . . drN .

Assuming the standardN-body Schrödinger equation for
cN , the time-dependent solution of the “reduced” on
particle wave function can formally be written as

c1std  P exps2itHdcN s0d ,

with the N-body HamiltonianH. The Letter calls the
dynamics ofc1 “reduced dynamics” of the distinguished
particle.

Here I will not discuss the Letter’s main goal, tha
is, giving the above solutionc1std a more instructive
form. I should, however, question whether the Letter
reduced dynamics has enough to do with the us
concept of reduced dynamics. Obviously, the projecti
P projects theN-body quantum state onto the subspa
where each body except for the distinguished one is
zero-momentum eigenstate. Consequently, the reduced
dynamics of the Letter offersconditional predictions
for the distinguished particle while, unfortunately, th
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conditions concern theother N 2 1 bodies. Calculating
the “reduced one-body wave function”c1sr1, td for t . 0,
one can predict the expectation value of a Hermiti
observableA1

°
r1, r 0

1

¢
of the distinguished body in the form

s c1sr1; tdA1

°
r1, r 0

1

¢
c1

°
r 0

1; t
¢

dr1 dr 0
1

s c1sr1; tdc1sr1; td dr1

provided theN 2 1 accompanying bodies are simulta
neously found in zero-momentum eigenstates. In such a
way, the set of theoretical predictions which Muriel’s re
duced dynamics is capable of offering becomes extrem
restrictive.

One-body reduced dynamics, as it is commonly u
derstood, is capable of predicting the expectation valu
of one-body observablesA1 without further tests on the
accompanying bodies. Consequently, Muriel’s proposa
does not serve as true reduced dynamics and nume
theoretical implications, claimed in the Letter, are n
likely to be relevant for the standard issue.
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