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Õîëåñòåðè÷åñêèå æèäêèå êðèñòàëëû

π

q

z

Äèðåêòîð � n(r)

nx = cos(qz + ϕ0)
ny = sin(qz + ϕ0)
nz = 0

Ïåðèîä ñïèðàëè P =
π

q
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Ñâîáîäíàÿ ýíåðãèÿ Ôðàíêà

Ïëîòíîñòü îðèåíòàöèîííîé ñâîáîäíîé ýíåðãèè ÕÆÊ

Fo =
1

2

[
K1(divn)

2 +K2(n · rotn+ q)2 +K3(n× rotn)2
]
,

ãäå K1, K2, K3 � êîýôôèöèåíòû Ôðàíêà, q � âîëíîâîå ÷èñëî
íåîäíîðîäíîé ñòðóêòóðû.

Âêëàäû â ïëîòíîñòü ñâîáîäíîé ýíåðãèè îò âíåøíèõ ïîëåé

Fý = −
1

8π

[
ε⊥E

2 + εa(n ·E)2
]
Fì = −1

2

[
χ⊥H

2 + χa(n ·H)2
]

Ñâîáîäíàÿ ýíåðãèÿ îáðàçöà â ýëåêòðè÷åñêîì ïîëå

F =

∫
(Fo + Fý)dr
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Ïðÿìîé ìåòîä ìèíèìèçàöèè

Èùåì ðåøåíèå â âèäå

n =
∑
k∈N

νke
iK·r,

ãäå N � ìíîæåñòâî ìóëüòè-èíäåêñîâ,
νk = (ξk, ηk, ζk) � êîýôôèöèåíòû,
K = (2πk1/Lx, 2πk2/Ly, 2πk3/Lz) Lx

Lz Ly

y

x

z

Ïëîòíîñòü ñâîáîäíîé ýíåðãèè ïðèìåò âèä

F =
∑
k

cke
iK·r ãäå ck = P4({ξj}, {ηj}, {ζj}), j ∈ N

Èíòåãðàë ïî ÿ÷åéêå

F =

∫
V

Fdr = LxLyLzc0 ò. ê.

∫
V

eiK·rdr = 0 ïðè k 6= 0
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Ïðÿìîé ìåòîä ìèíèìèçàöèè

Òåïåðü ýíåðãèÿ Ôðàíêà âûðàæåíà ÷åðåç íåèçâåñòíûå êîýôôèöèåíòû
ξj , ηj , ζj :

F = P4({ξj}, {ηj}, {ζj}), j ∈ N

×òîáû íàéòè ìèíèìóì íåîáõîäèìî ðåøèòü ñèñòåìó óðàâíåíèé.

∂F

∂ξj
= 0

∂F

∂ηj
= 0 j ∈ N

∂F

∂ζj
= 0

n · n = 1
n|z=0 = n1

n|z=Lz
= n2

Ñèñòåìà ñîñòîèò èç óðàâíåíèé íåîáõîäèìûõ
äëÿ ýêñòðåìóìà ôóíêöèè F , óñëîâèÿ
åäèíè÷íîñòè äèðåêòîðà, ïðåäñòàâëåííîì â
âèäå ðÿäà, è ãðàíè÷íûõ óñëîâèé.

Ïîëó÷åííàÿ ñèñòåìà áóäåò àëãåáðàè÷åñêîé
ñèñòåìîé óðàâíåíèé. Êàæäîå óðàâíåíèå
áóäåò ïîëèíîìîì íå âûøå 4-é ñòåïåíè.
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Ðåçóëüòàòû

Ðåçóëüòàòû

I Ñîñòàâëåíà ñèñòåìà óðàâíåíèé äëÿ ïîèñêà êîýôôèöèåíòîâ
ðàçëîæåíèÿ

I Èçó÷åí àëãîðèòì Áóõáåðãåðà è ðåçóëüòàòû òåîðèè áàçèñîâ
Ãð¼áíåðà

Äàëüíåéøèé ïëàí

I Âûïîëíèòü àëãîðèòì Áóõáåðãåðà íàä ïîëó÷åííîé ñèñòåìîé
àíàëèòè÷åñêè

I Â ñëó÷àå íåóñïåõà èñïîëüçîâàòü ìàøèííûå ìåòîäû
ïðåîáðàçîâàíèÿ ñèñòåìû

I Ðåøåíèå ñèñòåìû ÷èñëåííûìè ìåòîäàìè
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