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∗

(
s = 1

2
, 3
2
, 5
2
, . . .

)

(
s = 1

2

)

∗
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8

N

L ε ∈ {εj}Lj=1

εj nj gj

gj εj gj

εj

gj

g
nj

j /nj !

nj gj

g
nj

j

nj !
→ gj !

nj !(gj − nj)!

W(n1, . . . , nL) =
L∏

j=1

gj !

nj !(gj − nj)!
.

147



W
nj =

gj
exp(α+ βεj) + 1

,

β =
1

kBT
.

εj

Pj = nj/N

Pj =
1

N

gj
exp(α+ εj/kBT ) + 1

.

α∑L
j=1 Pj = 1

μ

μ = −αkBT.

εF = μ(T = 0).

Pj =
gj
N

f(εj),
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f(ε) ≡ 1

exp [(ε− μ)/kBT ] + 1

T = 0

f(ε) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

1, ε < εF ;

1/2, ε = εF ;

0, ε > εF .

T → ∞

f(ε) =
1

2
.

ΘF ≡ εF
kB

,

j Pj ∝
f(εj)

εF

εF

T = 0,1ΘF f εj � εF

εj � εF f
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ΘF

a

ε =
π2

�
2

2ma2
k2,

k2 = j21+j22+j23 j1, j2, j3 ∈ N

k

ε

�
2/ma2 a
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8k

g(ε) = 2
1

8

∫
d3�kδ

(
ε− π2

�
2

2ma2
k2
)
.

(j1, j2, j3)

↓ ↑
1/8 j1 j2 j3

g(ε) =
8πV (2m3)1/2

h3
ε1/2.

ρ(ε) =
g(ε)

N
f(ε),

ρ(ε) =
8πV (2m3)1/2

Nh3
ε1/2f(ε),

ρ(ε)

ρ(ε)

ε > εF ε < εF

εF T = 0

εF

ΔT = 0,1ΘF
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ΘF

T = 0

ρ(ε) =

⎧⎨
⎩

8πV (2m3)1/2

Nh3 ε1/2, ε < εF ;

0, ε > εF .
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8
∫ ∞

0
ρ(ε)dε = 1,∫ εF

0
ρ(ε)dε+

∫ ∞

εF

ρ(ε)︸︷︷︸
0

dε = 1,

8πV (2m3)1/2

Nh3

∫ εF

0
ε1/2dε = 1,

8πV (2m3)1/2

Nh3
2

3
ε
3/2
F = 1.

ε
3/2
F =

3h3N

(2m)3/28πV

=
h3

8(2m)3/2
3N

πV
.

εF =
h2

8m

(
3N

πV

)2/3

.

Pj =
gj
N

f(εj),
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f(ε) ≡ 1

exp [(ε− μ)/kBT ] + 1
.

ρ(ε) =
8πV (2m3)1/2

Nh3
ε1/2f(ε),

εF =
h2

8m

(
3N

πV

)2/3

.
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8

ξ(v) =
8πV m3

Nh3
v2f

(
mv2

2

)
.

u ≡ 〈ε〉 = 3

5
εF ,

〈v〉 = 3

4
vF ,

vF

εF =
mv2F
2

.

〈ε〉
〈v〉

〈ε〉 = m〈v〉2
2

.

〈ε〉 = m〈v2〉
2

.

1022

3
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N Z

U ≈ N5/3 + Z5/3

A2/3
23,4 ,

A = N + Z

4
3πr

3
0A

r0 ≡ 1,4×10−15

s = 1/2
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