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Zadani ulohy

— Zkonstruovat kvazikrystal a osadit ho vhodnymi atomy — napf. Gaussovymi funkcemi

— Provést Fourierovu transformaci vzniklé hustoty

— Totéz provest pro hexagonalni mfizku
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Generovani 2D hexagonalni mrizky
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Popis kodu

— Generovani 2D hexagonalni mrizky

E GENERUJICI 2D HEXAGONALNI MRIZKU
upem Jjsou 2 vektoru: jeden vddvd postupné x-ove souradnice body, druhy y-ové souradni ) ri

@jit

def hexagonal_lattice(size, lattice_const):

Tt
t
d

half_size = size // 2 #stred mriZky umistime do poédtku sourfadnic

X_coords, y_coords = [], [] #seznamy, do kterygch budeme uklddat x-ové @ y-ové souradnice bod0 mpi

for i in range(-half_size, half_size + 1): #i = index rfadku

for j in range(-half_size, half_size + 1): #7 = iIndex sloupcu
X = jxlattice_const + (i % 2)%lattice_const/2 #x-ové soufodnice: jxlattice_const

y = ixnp.sqrt(3)*lattice_const/2 Ay-ové souradnice: I#np.sgri(
x_coords.append(x) #uloZeni sourfadnic do seznami

y_coords.append(y)

return np.array(x_coords), np.array(y_coords)
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Popis kodu

— Generovani 2D kvazikrystalu
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Popis kodu

Generovani 2D kvazikrystalu

Sog 1] T f 7T

@it
def quasi_crystal(I, lattice_const):
a = lattice_const % (2+np.sqrt(3))**I

L=

center = np.array([0.0, 0.0])

points_list = [] #do tohoto listu budeme uklddat

points_list.append(center)

for i in range(I):
pl1 = af(2+np.sqrt(3))**(i;l)

r_2 = (np.sqrt(3/2)+1/np.sqrt(2)) * a/(2+np.sqrt(3))*x(i+1)
.3 = p2

points_TistTEMP = [] #vytvoreni docasného seznamu, bez néj I

for m in points_list:

x_0 = m[O]
y_0 = m[1]
for n in range(5):
#vytvoreni opakujiciho se vzoru v dané poloze
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Popis kodu

Generovani 2D kvazikrystalu

for n in range(5):
theta_n = n¥np.pi/3
phi_1 = np.pi/é
phi_2 = np.pi/12
phi_3 = np.pi/f4

point_1 = np.array([ x_0 + r_1xnp.cos(phi_l+theta_n) , y_0 + r_l*np.sin(phi_1+theta_n) ])
point_2 = np.array([ x_8 + r_2%xnp.cos(phi_2+theta_n) , y_8 + r_2%np.sin(phi_2+theta_n) 1)

point_3

np.array([ x_0 + r_3%np.cos(phi_3+theta_n) , y_B8 + r_3%np.sin(phi_3+theta_n) ])

Ytuto hodu floZime do docosneho sezniamu

points_1istTEMP.append(point_1)
points_1listTEMP.append(point_2)
points_1listTEMP.append(point_3)

#a7 na konci celé iteroce

#poté presypeme obsah docasného seznamu d Frvalél 1amu 71

points_list.extend(remove_duplicate(points_1istTEMP, threshold))
return points_list
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Popis kodu

— Mazani duplicitnich bodu 2D kvazikrystalu

H#EUNKCE MAZAJICI DUPLICITNI BOD)

def remove_duplicate(arraylist, threshold):

unique_list = []

for i in range(len(arraylist)):
duplicate = False

for j in range(i+1, len(arraylist)):
if np.linalg.norm(arraylist[i] - arraylist[j]) < threshold:
duplicate = True
break

if not duplicate:

unique_list.append(arraylist[i]) #tak ho priddme do sez

return unique_list
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@jit

def gaussi
B = 2%
return

X_ming, X_
y_ming, y_

Xx_gridg =
y_gridg =
Xog, ¥.g =
I_g=np.z
for x0, y0@

Tig =

pis kodu

an(x, y, x0, yB, A, sigma):
sigma*x*2
Asnp.exp(-((x-x0)*%2 + (y-yB)%x2) / B)

rné vzddlenymi body pokryvaiicimi

maxq = np.min(x_qg), np.max(x_qg) #vipocet okrajov

maxq = np.min(y_q), np.max(y_q)
np.linspace(x_ming, x_maxg, N_qg)
np.linspace(y_ming, y_maxqg, N_g)

np.meshgrid(x_gridg, y_gridqg) #vytvoreni pole

ssovky do kozdeho bodu kvozikruystalu a soucet vsech

eros_like(X_q) #vytvoreni matice naplnéné nulami

in points_list:
I_q + gaussian(X_q, Y_q, xB8, yB8, A_g, sigma_qg)

sybeni celého kvazikrystalyu gaussovikou - potlaceni

I_g = I_g*gaussian(X_q, Y_q, 0, B, A_g, biggauss_qg)

Kvazikrystal

— Vkladani Gaussovych funkci do bodu (kvazi)krystalu
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— Provedeni Fourierovy transformace

data_g = imageio.imread("test_g.png", mode="L")
c_gq = scipy.fft.fft2(data_q)
c_q = scipy.fft.fftshift(c_qg)
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Vysledky — vliv prenasobeni Gaussovkou:

bez, 40, 20
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Tabulka parametru

Parametr h5 h2 h4 h1 h2 h3 hé h2 h7 h8 ho h2
size_hex 50 50 50 50 50 50 50 50 50

lattice_const_hex 40 4.0 s0 [T20 a0 e | 40 4.0 40 4.0 4.0 4.0
A_hex 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
sigma_hex 0.5 0.5 0.5 0.5 0.5 o5 [T02s [os [0 | os 0.5 0.5
N_hex 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
biggauss_hex | bez 3 a7 | w7 34 51 34 34 34 34 34 34
reciprok 1 1 +1 +2 +1 +:0.75 +1 +1 +-1 +-1 1 1

Vliv pfenasobeni Gaussovkou Vliv velikosti mfizkové konstanty Vliv velikosti atomu Vliv po¢tu atomu

Parametr [o[5} q2 q4 q1 q2 q3 q6 q2 q7 q8 q9 q2
lattice_const_q 40 4.0 s0 [T20 a0 e | 40 4.0 40 4.0 4.0 4.0
threshold 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A g 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
sigma_q 05 05 05 05 05 o5 [025 o5  os 05 05
N_q 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
biggauss_q | bez 40 20 | 20 40 60 40 40 40 40 40 40
reciprok +-1 1 1 +2 1 +:0.75 1 1 1 +-1 +1 +1
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