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Equation (27) is an incorrect expression for κ , and it is dimensionally inconsistent. The correct entropy scales as the square

root of the occupation number n(ε) = π2k2
BT 2

6(ε−μ)2 :

S =
∫

kBπ

√
2n(ε)

3
ρ(ε)dε (1)

= π2k2
BT

3

∫
ρ(ε)

ε − μ
dε. (2)

The next step is to eliminate the temperature T from S in terms of the total particle number N ,

T = 1

πkB

√
6N∫
ρ(ε)

(ε−μ)2 dε
. (3)

Simplifying the constants yields the final expression for the entropy,

S
kB

= 2π

√
N

6

∫
ρ(ε)
ε−μ

dε√∫
ρ(ε)

(ε−μ)2 dε
(4)

= 2π

√
κN

6
, (5)

where the correct, dimensionally consistent expression for Eq. (27) is

κ =
( ∫

ρ(ε)
ε−μ

dε
)2

∫
ρ(ε)

(ε−μ)2 dε
. (6)

This mathematically confirms the primary result of Eq. (26), where the subextensive S ∝ √
N scaling emerges directly from the

distribution mechanics. Since κ is a nonuniversal constant, no conclusions of the paper should be affected.
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