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(a),(b),(c)

a,b,c
α,β,γ

a,b,c
a/h, b/k, c/l

c
l = 0 ∞ = 

a a b b/2
h = 1, k = 2

3
(1 2 0)

(h k l)

→(h k l) (-h -k -l)
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( )

(a)

(b)

triclinic
monoclinic
orthorhobic
tetragonal
trigonal
hexagonal
cubic



5

f: X
r(r): dv

X

rj: j
fj(k): j

exp(ix) = cos x + i sin x
( )

X O R
X X s0,s1

s1·r−s0·r (r: R )
X

2p{r·(s1−s0)}/l
A·exp(2πid) [d: ]

A·exp(2πid) [d: ]

X f

k = (s1−s0)/l

A
B

A

B



6

rq: q
fq(k): q

a,b,c
rq m1a+m2b+m3c

Σexp(2πim1a·k) a
a·k exp(2πim1a·k) 0
Σexp(2πim1a·k) a·k

→
a·k = h, b·k = k, c·k = l (h, k, l )

q
1 Fcryst(k)

D

F

E

Fmol(k) ( B)

C



1/a

1/b
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( )
a·k = h, b·k = k, c·k = l (h, k, l )

a·k = h ( )
|k|cosθ = h/a

k
a 1/a

k
b 1/b
c 1/c

k

→ ( )
[ ]

( )a*,b*,c*
h k l r* = ha* + kb* + lc*

r*
(k r* )

F

( 0)
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a,b,c (h k l)
r* = ha* + kb* + lc* (h k l)

(h k l) d(hkl) 1/r*

k X k0
X k1 2θ

|k| =    sinθ
2
l

k r*

X (h k l) θ
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X k r*
k = ha* + kb* + lc*

rq a,b,c
rj = xja* + yjb* + zjc*

rj·k = hxj + kyj + lzj
( C) C

xj, yj, zj
X ( h k l)

(
)x,y,z

V: 

F(h k l) x,y,z r (x y z)

F(h k l)
I(h k l) |F(h k l)|

K: scale factor ( )
T: X
Lp: 

j (h k l)
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P21

14 230
230 ( 65 )

b 21

21
b 1/2

O 21

’
( a 1 c 1 ’ )

’
21

21

21

P21 2

21

β>90
b
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P2
b 2 (a)

’

(b)

(a)
(b)
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230



21 ’ (y 1/2 )
c c 1/2
b y=0

y –
( )

4
21

’
21
’’ ’’

C 21
→ 9 21

B 21 ’ (y )

c
E(y 1/4)
F(y -1/4)
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P21/c b>90
b

P
21 b 21
/c b c

→P21/c 9 21
6

→c 1/4
( )

( c
y=1/4

1/4 )
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P212121 a,b,c 21

α=β=γ=90
a 21 ABC (y=1/4)
b 21
(ABC )DEFGHI
c 21 JK (y=0)

A ’ B
D ’ E
J

→


