
L i f e b

E x pe r ime n tá l n í  m et o dy  b io f yz ik y

To m  B r o m

1 9 .  1 1 .  2 0 2 3

Rentgenová strukturní 
analýza



R
e

n
t

g
e

n
o

v
á

 
K

r
y

s
t

a
l

o
g

r
a

f
i

e

| 2
https://youtu.be/xBA09PXPPR4?si=VIyOm4sjZj6JqGIA

https://youtu.be/xBA09PXPPR4?si=VIyOm4sjZj6JqGIA
https://youtu.be/xBA09PXPPR4?si=VIyOm4sjZj6JqGIA
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HL + LM = 𝑛𝜆
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HL + LM = 𝑛𝜆

sin 𝜃 = HL/d

sin 𝜃 = LM/d
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HL + LM = 𝑛𝜆

sin 𝜃 = HL/d
d*sin 𝜃 = HL

sin 𝜃 = LM/d

d*sin 𝜃 = LM
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HL + LM = 𝑛𝜆

sin 𝜃 = HL/d
d*sin 𝜃 = HL

sin 𝜃 = LM/d

d*sin 𝜃 = LM

HL + LM = 𝑛𝜆
d*sin 𝜃 + d*sin 𝜃 = 𝑛𝜆
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HL + LM = 𝑛𝜆

sin 𝜃 = HL/d
d*sin 𝜃 = HL

sin 𝜃 = LM/d

d*sin 𝜃 = LM

HL + LM = 𝑛𝜆
d*sin 𝜃 + d*sin 𝜃 = 𝑛𝜆

𝟐𝐝 𝒔𝒊𝒏𝜽 = 𝒏𝝀
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Y = ... cm

X1 = ... cm

Vypočítejte d (parametr mřížky). 
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Y = ... cm

X1 = ... cm

θ

Vypočítejte d (parametr mřížky). 
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Y = ... cm

X1 = ... cm
𝝀 = 532nm

θ

Vypočítejte d (parametr mřížky). 
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Y = ... cm

X1 = ... cm
𝝀 = 532nm

θ

Vypočítejte d (parametr mřížky). 

tg(2𝜃) = X1/Y

2𝜃 = tg-1(X1/Y)

2𝜃 = ...°

𝜃 = ...°
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Y = ... cm

X1 = ... cm

tg(2𝜃) = X1/Y

2𝜃 = tg-1(X1/Y)

2𝜃 = ...°

𝜃 = ...°

𝝀 = 532nm
θ

2d sin𝜽 = 𝒏𝝀
d = 𝑛𝜆 / 2 sin𝜃
d = ...*... / 2 * sin(...)

d = ... nm

d = ... μm

Vypočítejte d (parametr mřížky). 
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Real video: https://youtu.be/kPX6-Ab1pYw?si=dFBcu3qhfE-17EdU

https://youtu.be/kPX6-Ab1pYw?si=dFBcu3qhfE-17EdU
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FT
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𝝆 𝒙𝒚𝒛 =
𝟏

𝑽𝑪
෍

𝒉

෍

𝒌

෍

𝒍

𝑭 𝒉𝒌𝒍 𝒆𝒙𝒑 −𝟐𝝅𝒊 𝒉𝒙 + 𝒌𝒚 + 𝒍𝒛 + 𝒊𝜶 𝒉𝒌𝒍
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=

f4=f1+f2+f3
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=

270° 0°

0°

f4=f1+f2+f3
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𝜌 𝑥 =
1

𝑙
෍

𝑛=1

𝑁

𝐹ℎ exp −2𝜋𝑖 ℎ𝑥 + 𝑖𝛼 ℎElektronová hustota

=

𝝆 𝒙𝒚𝒛 =
𝟏

𝑽𝑪
෍

𝒉

෍

𝒌

෍

𝒍

𝑭 𝒉𝒌𝒍 𝒆𝒙𝒑 −𝟐𝝅𝒊 𝒉𝒙 + 𝒌𝒚 + 𝒍𝒛 + 𝒊𝜶 𝒉𝒌𝒍
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𝜌 𝑥 =
1

𝑙
෍

𝑛=1

𝑁

𝐹ℎ exp −2𝜋𝑖 ℎ𝑥 + 𝑖𝛼 ℎElektronová hustota

=

Amplituda Fáze

Frekvence
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Odkaz program ZDE je potřeba mít java na PC

https://www.epfl.ch/schools/sb/research/iphys/teaching/crystallography/diffraction-fourier-transform/
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R-factor Rfree factor
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Odkaz program ZDE je potřeba mít java na PC

https://www.epfl.ch/schools/sb/research/iphys/teaching/crystallography/charge-flipping/
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Monomer

Dimer
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