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Ðîçãëÿíóòî çàäà÷ó ðîçðàõóíêó õiìi÷íîãî ïîòåíöiàëóµ íàïiâîáìåæåíîãî âçà¹ìîäiþ÷îãî

�æåëå�. Îòðèìàíî ðiâíÿííÿ äëÿ çíàõîäæåííÿ µ i çíàéäåíî éîãî ðîçâ'ÿçîê ó íàáëèæåííi
Òîìàñà-Ôåðìi, ùî âiäïîâiäà¹ ìåòîäó ôóíêöiîíàëó ãóñòèíè (DFT). Ïîêàçàíî, ùî â öüîìó
íàáëèæåííi â òåðìîäèíàìi÷íié ãðàíèöi

�
N →∞, V →∞,

N

V
= const

�
õiìi÷íèé ïîòåí-

öiàë íå çàëåæèòü âiä ñèë çîáðàæåííÿ i ¹ äîäàòíî âèçíà÷åíèì äëÿ âñiõ êîíöåíòðàöié N

V
,

õàðàêòåðíèõ äëÿ ìåòàëiâ.
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Âñòóï
Çíà÷íèé ïðîãðåñ ó ðîçâèòêó åêñïåðèìåíòàëüíèõ

äîñëiäæåíü åëåêòðîííèõ âëàñòèâîñòåé ïîâåðõîíü ìå-
òàëiâ ñïðè÷èíèâ ïîòðåáó ðîçðîáëåííÿ íîâèõ òåîðå-
òè÷íèõ ìåòîäiâ òà ìîäåëåé äëÿ ïîÿñíåííÿ ÿâèù, ùî
ïðîõîäÿòü íà ìåæi ðîçäiëó �ìåòàë-âàêóóì�.

Iñòîðè÷íî ïåðøîþ òà íàéóæèâàíiøîþ òåîðåòè÷-
íîþ ìîäåëëþ äëÿ îïèñàííÿ åëåêòðîííèõ âëàñòèâîñ-
òåé ïîâåðõîíü ïðîñòèõ ìåòàëiâ ¹ ìîäåëü �íàïiâîá-
ìåæåíîãî æåëå� � ñèñòåìà N âçà¹ìîäiþ÷èõ çà êó-
ëîíiâñüêèì çàêîíîì åëåêòðîíiâ ó ïîëi íåïåðiîäè÷íî¨
(âçäîâæ îñi, ùî ïåðïåíäèêóëÿðíà äî ïëîñêî¨ ïîâåðõíi
ðîçäiëó �ìåòàë-âàêóóì�) iîííî¨  ðàòêè. Âïëèâ îñòàí-
íüî¨ âðàõîâó¹òüñÿ ÿê ÷åðåç ôîðìóâàííÿ ïîâåðõíåâî-
ãî ïîòåíöiàëó V (r) ≡ V (z) (Oz � âiñü ïîðóøåííÿ
ïåðiîäè÷íîñòi), ÿêèé íå äîçâîëÿ¹ åëåêòðîíàì ïîêè-
íóòè ìåòàë, òàê i ÷åðåç êîìïåíñóþ÷å ïîëå ðiâíîìiðíî
ðîçïîäiëåíîãî äîäàòíîãî çàðÿäó ç ãóñòèíîþ

ρ (r) ≡ ρjelle (z) ≡ n̄ θ (−z − d) ,

îáìåæåíîãî ïëîùèíîþ ðîçäiëó �ìåòàë-âàêóóì�
z = −d. Òóò n =

N

V
� ñåðåäíÿ ãóñòèíà åëåêòðîíiâ,

V � îá'¹ì ñèñòåìè, d > 0 � ïàðàìåòð, ùî âèçíà÷àòüñÿ
ç óìîâè åëåêòðîíåéòðàëüíîñòi

∫
{ρ (z)− ρjelle (z)}dz = 0,

äå ρ (z) � ãóñòèíà åëåêòðîíiâ;
θ (x) =

{
1, x > 0
0, x < 0 − ôóíêöiÿ Õåâiñàéäà.

Îñíîâíèì òåîðåòè÷íèì ìåòîäîì äîñëiäæåííÿ õà-
ðàêòåðèñòèê òàêî¨ ìîäåëi ¹ ìåòîä ôóíêöiîíàëó ãóñòè-
íè (DFT) [1], ÿêèé çà ñâî¹þ iäåîëîãi¹þ, íåçâàæàþ÷è
íà éîãî ìîäèôiêàöi¨, ¹ îäíî÷àñòèíêîâèì ìåòîäîì.
Âàæëèâèì ïàðàìåòðîì, ÿêèé âèêîðèñòîâó¹ DFT, ¹
õiìi÷íèé ïîòåíöiàë µ ( äèâ. [1]), äëÿ ðîçðàõóíêó
ÿêîãî ïîòðiáíî êîðåêòíî âðàõîâóâàòè âïëèâ áàãàòî-
÷àñòèíêîâèõ êîðåëÿöié, ÷îãî íå ìîæíà äîñÿãíóòè â
ìåòîäi DFT.

Ó öié ïðàöi âèêîðèñòàííÿì ðîçâèíóòîãî â [2�4]
ìåòîäó âðàõóâàííÿ áàãàòî÷àñòèíêîâèõ êîðåëÿöié â
ìîäåëi íàïiâîáìåæåíîãî �æåëå� ðîçãëÿíóòî çàäà÷ó
ðîçðàõóíêó õiìi÷íîãî ïîòåíöiàëó µ íàïiâîáìåæåíîãî
�æåëå�. Îòðèìàíå äëÿµ ðiâíÿííÿ ðîçâ'ÿçàíå àíàëiòè-
÷íî â îäíî÷àñòèíêîâîìó (Òîìàñ-Ôåðìi) íàáëèæåííi.
Ïîêàçàíî, ùî â öüîìó íàáëèæåííi çíèêà¹ âïëèâ �ñèë
çîáðàæåííÿ� íà õiìi÷íèé ïîòåíöiàë. Ïðîâåäåíî ÷è-
ñëîâi ðîçðàõóíêè µ ÿê ôóíêöi¨ êîíöåíòðàöi¨ åëåêòðî-
íiâ i ïîêàçàíî, ùî â îáëàñòi êîíöåíòðàöié åëåêòðîíiâ,
õàðàêòåðíèõ äëÿ ìåòàëiâ, õiìi÷íèé ïîòåíöiàë ¹ äîäà-
òíî âèçíà÷åíèì.

I. Õiìi÷íèé ïîòåíöiàë íàïiâîáìåæåíî-
ãî �æåëå�. Îñíîâíi ñïiââiäíîøåííÿ

Çãiäíî ç îçíà÷åííÿì [5] õiìi÷íèé ïîòåíöiàëµ âèç-
íà÷à¹òüñÿ ç óìîâè

N = −∂Ω
∂µ

, (1)

äå Ω � òåðìîäèíàìi÷íèé ïîòåíöiàë.
*Àâòîð-ðåñïîíäåíò
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Ó [2�4] ìåòîäîì ôóíêöiîíàëüíîãî iíòåãðóâàííÿ
îòðèìàíî òàêèé âèðàç äëÿ òåðìîäèíàìi÷íîãî ïîòåí-
öiàëó Ω ìîäåëi íàïiâîáìåæåíîãî �æåëå�:

Ω = Ω0 + Ω1 + Ωint, (2)

Ω0 = − 1
β

∑
p,α

ln

[
1 + exp

{
β
(
µ− εα (p)

)}
]

(3)

òåðìîäèíàìi÷íèé ïîòåíöiàë íåâçà¹ìîäiþ÷îãî íàïiâ-
îáìåæåíîãî �æåëå�:

Ω1 = − 1
2S

∑
p,α

∑
q

2πe2

|q| ×

×
[
1 + exp

{
− β

(
µ− εα (p)

)}
]−1

, (4)

à

Ωint = − 1
2β

{ ∑
q

∑
ω

ln det
∥∥G (q, ω)

∥∥−

−
∑
q

ln det
∥∥V (q, 0)

∥∥
}

. (5)

Ó âèðàçàõ (3)�(5) ââåäåíî òàêi ïîçíà÷åííÿ:

∥∥G (q, ω)
∥∥ =

{∥∥V (q, 0)
∥∥−1 −

∥∥D (q, ω)
∥∥
}−1

, (6)

D̂ =
∥∥D (q, ω)

∥∥ =
∥∥M

∥∥ ·
{∥∥I + V̂ M̂

∥∥
}−1

, (7)

V̂ =
∥∥V (q, 0)

∥∥ =
∥∥νk1(q)δk1+k2,0

∥∥, (8)

äå

νk1(q) =
β

V

4πe2

q2 + k2
, (9)

M̂ =
∥∥M

∥∥ =
∥∥Mk1,k2(q, ω)

∥∥,

Mk1,k2 (q, ω) − êîðåëÿöiéíà ôóíêöiÿ �ãóñòèíà-
ãóñòèíà� äëÿ ìîäåëi íàïiâîáìåæåíîãî �æåëå� [4],
I = ‖δk1+k2,0‖ − îäèíè÷íà ìàòðèöÿ,
δk1+k2,0 − ñèìâîë Êðîíåêåðà,
εα (p) − îäíî÷àñòèíêîâi åíåðãi¨ íåâçà¹ìîäiþ÷îãî íà-
ïiâîáìåæåíîãî �æåëå� [2],
β − îáåðíåíà òåìïåðàòóðà [5],

q = (qx, qy) , qi =
2π√

s
ni, ni = ±1, ±2, ...,

ω =
2π

β
m, m = 0, ±1, ±2, ...,

k =
2π

L
l, l = 0, ±1, ±2, ...,

L =
2V

S
, V − îá'¹ì ñèñòåìè, S � ïëîùà ïîâåðõíi

ðîçäiëó �ìåòàë-âàêóóì�.

Ïiäñòàâèâøè (3)�(5) â (1) i âðàõóâàâøè, ùî òiëü-
êè êîðåëÿöiéíà ôóíêöiÿMk1,k2 (q, ω) çàëåæèòü âiä õi-
ìi÷íîãî ïîòåíöiàëó µ, îòðèìà¹ìî òàêå ðiâíÿííÿ äëÿ
çíàõîäæåííÿ µ:

N =
∑
p,α

n
(
εα (p, µ)

)
+

+
1

2S

∑
q

2πe2

q
· ∂

∂µ

∑
p,α

n
(
εα (p, µ)

)
+ (10)

+
1
2β

∑

k1,k2

∑
q

∑
ω

∂

∂µ
Dk1,k2 (q, ω, µ) ·Gk1,k2 (q, ω, µ) .

Òóò Gk1,k2 (q, ω, µ) − åêðàíîâàíèé ïîòåíöiàë ìiæ-
åëåêòðîííî¨ âçà¹ìîäi¨ äëÿ íàïiâîáìåæåíîãî �æåëå�,
ÿêèé ¹ ðîçâ'ÿçêîì iíòåãðàëüíîãî ðiâíÿííÿ (äèâ. îçíà-
÷åííÿ (6))

Ĝ =
(
V̂ −1 − D̂

)−1

=
(
I − V̂ D̂

)−1

V̂ , (11)

à

n (εα (p)) =

[
1 + exp

{
− β

(
µ− εα (p)

)}
]−1

− (12)

ôóíêöiÿ ðîçïîäiëó Ôåðìi-Äiðàêà [5].
Äëÿ ïîäàëüøîãî àíàëiçó ðiâíÿííÿ (10) çðó÷íî

ïåðåéòè â (q, z)-ïðåäñòàâëåííÿ, ââiâøè Ôóð'¹ îáðàç
Gk2k1 (q, ω, µ) çà ïðàâèëîì

Gq (z1, z2|ω, µ) =
∑

k1, k2

exp {−ik1z1}×

×exp {−ik2z2}Gk2k1 (q, ω, µ) . (13)

Â (q, z)- ïðåäñòàâëåííi ðiâíÿííÿ (10) ìîæíà ïåðå-
ïèñàòè òàê:

N

V
=

1
V

∑
p,α

n
(
εα (p, µ)

)
+

1
V

1
2S

∑
q

2πe2

q

∑
p,α

∂n
(
εα (p, µ)

)

∂µ
+ (14)

+
1

2βV

1
L2

L/2∫

−L/2

dz1

L/2∫

−L/2

dz2

∑
q

∑
ω

Gk1, k2 (q, ω, µ| z1, z2)×

× ∂

∂µ
D (q, ω, µ| z1, z2) ,

äå

D (q, ω, µ| z1, z2) =
∑

k1, k2

exp{−ik1z1 − ik2z2}×

×Dk1, k2 (q, ω, µ) . (15)

Ðiâíÿííÿ (15) (ÿê i (10)) ¹ òî÷íèì ðiâíÿííÿì
äëÿ çíàõîäæåííÿ õiìi÷íîãî ïîòåíöiàëó µ i äîñòà-
òíüî ñêëàäíèì íàâiòü äëÿ ÷èñëîâîãî àíàëiçó. Ç ìåòîþ
ñïðîùåííÿ çíàõîäæåííÿ ðîçâ'ÿçêóµ (N, V, β) ðiâíÿ-
ííÿ (15) çàïèøåìî öå ðiâíÿííÿ â íàáëèæåííi Òîìàñà-
Ôåðìi [2], ùî âiäïîâiäà¹ iäåîëîãi¨ DFT (äèâ. [1]).
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Õiìi÷íèé ïîòåíöiàë íàïiâîáìåæåíîãî �æåëå�. I. Íàáëèæåííÿ Òîìàñà-Ôåðìi

II. Ðiâíÿííÿ äëÿ µ â íàáëèæåííi
Òîìàñà-Ôåðìi

Ó íàáëèæåííi Òîìàñà-Ôåðìi, çãiäíî ç [2]

G (q, ω, µ| z1, z2) ≈ G (q, 0, µ| z1, z2) =

=
β

S
2πe2

{
G1 (q, 0, µ| z1, z2) θ (−z1) θ (−z2)+

+G2 (q, 0, µ| z1, z2) θ (z1) θ (z2)+ (16)
+G3 (q, 0, µ| z1, z2) θ (−z1) θ (z2)

+G4 (q, 0, µ| z1, z2) θ (z1) θ (−z2)
}
,

äå

G1 (q, 0, µ| z1, z2) =
1
Q

[
e−Q|z1−z2| +

Q− q

Q + q
eQ(z1+z2)

]
,

G2 (q, 0, µ| z1, z2) =
1
q

[
e−q|z1−z2| − Q− q

Q + q
e−q(z1+z2)

]
,

G3 (q, 0, µ| z1, z2) =
2

Q + q
eQz1−qz2 , (17)

G4 (q, 0, µ| z1, z2) =
2

Q + q
eQz2−qz1 ,

Q =
√

q2 + κ2
TF , κ2

TF =
4πe2

V

∑
p,α

∂n
(
εα (p, µ)

)

∂µ
,

κTF − îáåðíåíèé ðàäióñ Òîìàñà-Ôåðìi [5]. Ó öüîìó
æ íàáëèæåííi

D (q, ω, µ| z1, z2) ≈ MRPA (q, ω, µ| z1, z2) , (18)

äå MRPA (q, ω, µ| z1, z2) − êîðåëÿöiéíà ôóíêöiÿ
�ãóñòèíà-ãóñòèíà� â íàáëèæåííi õàîòè÷íèõ ôàç
(RPA), îçíà÷åíà â [2], i

∂

∂µ

∑
ω

D (q, ω, µ| z1, z2) ≈ ∂

∂µ

∑
ω

MRPA (q, ω, µ| z1, z2) ≈

≈ −L2
∑

α1, α2

∑
p

ϕ∗α1
(z1) ϕ∗α2

(z1)ϕα1 (z2) ϕα2 (z2)×

× · ∂

∂µ
n
(
εα(p)

)
. (19)

Â (19) ϕα(z) − õâèëüîâi ôóíêöi¨, ùî âiäïîâiäàþòü
îäíî÷àñòèíêîâèì åíåðãiÿì εα(p). Îñêiëüêè ñèñòåìà
ôóíêöié

{
ϕα(z)

}
¹ ïîâíîþ, òîáòî

∑
α

ϕ∗α(z1)ϕ∗α(z2) = δ(z1 − z2)

(δ(t) − ôóíêöiÿ Äiðàêà), òî

∂

∂µ

∑
ω

D (q, ω, µ| z1, z2) ≈

≈ −L2
∑
α

∑
p

ϕ∗α(z1)ϕα(z2)δ(z1 − z2)
δn

(
εα(p)

)

∂µ
(20)

i òîìó ðiâíÿííÿ (14) äëÿ çíàõîäæåííÿµ ìîæíà ïåðå-
ïèñàòè òàê:
N

V
=

1
V

∑
p,α

n
(
εα (p)

)
+

1
V

1
2S

∑
q

2πe2

q

∑
p,α

∂n
(
εα (p)

)

∂µ
−

− 1
2βV

1
L2

L/2∫

−L/2

dz
∑
q

G (q, 0, µ| z, z)× (21)

×
∑
α,p

∂n
(
εα (p)

)

∂µ

∣∣ϕα(z)
∣∣2.

III. ×èñëîâi ðåçóëüòàòè
ßê âèäíî iç ñòðóêòóðè ðiâíÿííÿ (21), äëÿ çíàõîä-

æåííÿ éîãî ðîçâ'ÿçêó � õiìi÷íîãî ïîòåíöiàëóµ − íå-
îáõiäíî çàäàòè ÿê îäíî÷àñòèíêîâèé ñïåêòðεα (p), òàê
i îäíî÷àñòèíêîâi õâèëüîâi ôóíêöi¨ ϕα(z) íåâçà¹ìîäi-
þ÷îãî íàïiâîáìåæåíîãî �æåëå�. Îñòàííi îäíîçíà÷íî
âèçíà÷àþòüñÿ ïîâåðõíåâèì ïîòåíöiàëîìV (z), ÿêèé â
öié ïðàöi ìîäåëþâàòèìåìî íåñêií÷åííî âèñîêèì áàð'-
¹ðîì [1]

V (z) =
{ ∞, z ≥ 0

0, z < 0 . (22)

Òàêà ìîäåëü V (z) äîáðå îïèñó¹ ìåòàëi÷íi ñèñòåìè
ç ïîâåðõíåþ ðîçäiëó �ìåòàë-âàêóóì�, äëÿ ÿêèõ âèêî-
íó¹òüñÿ óìîâàW À µ, äå W − ðîáîòà âèõîäó [1]. Äëÿ
ìîäåëi (22) ïîâåðõíåâîãî ïîòåíöiàëó V (z)

εα(p) =
~2

2m

(
p2 + α2

)
, (23)

ϕα(z) =
2√
L

sinα z θ(−z).

Òóò p = (px, py),

pi
i=x, y

=
2πni√

S
, ni = 0, ±1, ±2, . . . ,

α =
2πg

L
, g ∈ N,

m − ìàñà åëåêòðîíà, ~ − ñòàëà Ïëàíêà [5].
Îñêiëüêè äëÿ ìåòàëi÷íèõ ñèñòåì çàâæäè âèêîíó-

¹òüñÿ íåðiâíiñòü βµ À 1 [5], âíàñëiäîê ÷îãî

n
(
εα(p)

)
= θ

(
µ− εα(p)

)
, (24)

∂n
(
εα(p)

)

∂µ
= δ

(
µ− εα(p)

)
,

òî â òåðìîäèíàìi÷íié ãðàíèöi
(
LκTF À 1 , Sκ2

TF À 1
)
,

çàìiíèâøè â ðiâíÿííi (21) ïiäñóìîâóâàííÿ çà çìií-
íèìè q, p, α iíòåãðóâàííÿì çà ïðàâèëîì [6]

1
L

∑
α

→ 1
2π

∞∫

0

dα;

1
S

∑
p

→ 2
(2π)2

∞∫

−∞

∞∫

−∞
dpx dpy;
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1
S

∑
q

→ 2
(2π)2

∞∫

−∞

∞∫

−∞
dqx dqy,

îòðèìà¹ìî:

1
V

∑
p, α

θ
(
µ− εα(p)

)
=

1
6π2

(
2m

~2

)3/2

µ3/2,

1
V

∑
p

∑
α

δ
(
µ− εα(p)

)
=

1
4π2

(
2m

~2

)3/2

µ1/2.

(25)

1
V

∑
p

∑
α

δ
(
µ− εα(p)

) ·
[

1
2s

∑
q

2πe2

q
−

− 1
2β

L/2∫

−L/2

dz
∑
q

G(q, 0, µ| z, z) ·
∣∣ϕα(z)

∣∣2
]

=

=
κ3

TF

8π
+ κ2

TF lim
y→∞

(y=LκT F )

1
y

∞∫

0

xdx · · ·

· · · 1√
x2 + 1

√
x2 + 1− x√
x2 + 1 + x

(
1− e−2y

√
x2+1

)
. (26)

Òóò

κ3
TF

8π
=

1
π5/2

1

a
3/2
Á

(
2m

~2

)3/4

µ3/4, (27)

aÁ − áîðiâñüêèé ðàäióñ [6]. Îñêiëüêè

lim
y→∞

1
y

∞∫

0

x√
x2 + 1

√
x2 + 1− 1√
x2 + 1 + 1

(
1− e−2y

√
x2+1

)
dx = 0,

ùî îçíà÷à¹ âiäñóòíiñòü âïëèâó ñèë çîáðàæåííÿ íà õi-
ìi÷íèé ïîòåíöiàë µ ó íàáëèæåííi Òîìàñà-Ôåðìi, òî
ç âðàõóâàííÿì (25), (26), (27) ðiâíÿííÿ (21) ìîæíà
çàïèñàòè òàê:

r−3
s =

4
9π

(µ∗)3/2 +
4

3π3/2
(µ∗)3/4

. (28)

Òóò ââåäåíî ïàðàìåòð Ãåëë-Ìàííà-Áðàêíåðà
rs [1], ÿêèé âèçíà÷à¹òüñÿ óìîâîþ

V

N
=

4π

3
r3
s a3

Á,

à

µ∗ = µ ·
(

~2

2 ma2
Á

)−1

.

Ðîçâ'ÿçîê (28) ëåãêî çíàéòè

µ∗ =

[
3

2
√

π

(√
1 +

π2

r3
s

− 1

)]4/3

. (29)

×èñëîâi ðåçóëüòàòè çàëåæíîñòi µ∗ ÿê ôóíêöi¨ rs(
à çíà÷èòü ôóíêöi¨ êîíöåíòðàöi¨ N

V

)
íàâåäåíi â òàá-

ëèöi òà íà ðèñ. 1. Ðåçóëüòàòè ðîçðàõóíêó µ ïîêàçó-
þòü (öå âèäíî i ç ôîðìóëè (29)), ùî íà âiäìiíó âiä
ìîäåëi îäíîðiäíîãî �æåëå� [7], õiìi÷íèé ïîòåíöiàëµ ¹
äîäàòíî-âèçíà÷åíèì ó âñié îáëàñòi çìiíè ïàðàìåòðà
rs, õàðàêòåðíèõ äëÿ ìåòàëiâ (rs = 2÷ 6).

Íà ðèñ.2 çîáðàæåíî ðîçðàõîâàíi çàëåæíîñòi µ∗

µ0
,

ÿê ôóíêöi¨ ïàðàìåòðà rs, à µ0 − õiìi÷íèé ïîòåíöiàë
íåâçà¹ìîäiþ÷îãî íàïiâîáìåæåíîãî �æåëå�(

µ0 =
(

9π

4r3
s

)2/3

− ðîçâ'ÿçîê ðiâíÿííÿ
N

V
=

1
V

∑
p

∑
α θ

(
µ− εα(p)

))
. Ðåçóëüòàòè ðîçðàõóí-

êó ïîêàçóþòü, ùî äëÿ ìåòàëi÷íèõ ñèñòåì (rs = 2÷ 6)
ïðè ðîçðàõóíêó ïîâåðõíåâèõ âëàñòèâîñòåé ïîòðiáíî
âðàõîâóâàòè çíà÷íó

(
µ∗

µ0
= 0.02÷ 0.25

)
çìiíó õiìi÷-

íîãî ïîòåíöiàëó µ, ùî íå âðàõîâóþòü ïiä ÷àñ âèêîðè-
ñòàííÿ ìåòîäó ôóíêöiîíàëó ãóñòèíè (DFT) [1].

Çàëåæíiñòü µ∗ òà µ∗

µ0
âiä rs

rs µ∗ µ∗/µ0

1 2,42594 0,65866
2 0,31307 0,34000
3 0,07454 0,18214
4 0,02502 0,10870
5 0,01049 0,07119
6 0,00511 0,04997

1 2 3 4 5 6
0.0

0.5

1.0

1.5

2.0

2.5

rs

1 2 3 4 5 6
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

/

rs
Ðèñ. 1. Çàëåæíiñòü µ∗ âiä rs Ðèñ. 2. Çàëåæíiñòü µ∗

µ0
âiä rs
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CHEMICAL POTENTIAL OF SEMIINFINITE JELLIUM.
I. THOMAS-FERMI'S APPROXIMATION

P. Kostrobiya, O. Ukhanskaa, O. Kekaloa, *
aLviv Polytechnic National University

(12, S.Bandera Str., Lviv 79013)
kekalo.alexgmail.com

The problem of calculation of the semiin�nite jellium chemical potentialµ is considered. The
equation for determination of chemical potential µ is obtained and its solution in Thomas-
Fermi's approximation is founded. It is shown, that in this approximation in thermodynamic
limit

�
N →∞, V →∞,

N

V
= const

�
the chemical potential µ does not depend on image

forces and is positively de�ned for all metallic concentrations.
Keywords: semiin�nite jellium, chemical potential
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