Magnetic Diffraction: Tutorial

Roger Johnson



Magnetic Diffraction

Neutron powder diffraction: REFeO,

Pbnm Fel: GOO) Fe2: (O%O) Fe3: (%0%) Fe4: (0 1 1)

'272

(1)1 (2) 2(0.5,0,0) x,0.25,0 (3) 2(0,0,0.5) 0,0,z (4) 2(0,0.5,0) 0.25,y,0.25 '
(5)-1 0,00 (6)b 0.25y,z (7)m x,y,0.25 (8) n(0.5,0,0.5) x,0.25,z
: : ” F:
a) ldentify reflection conditions of the space group
b) Identify any additional reflection conditions of the Fe sublattice
c) ldentify symmetry relations between Fe sites
d) Calculate the structure factor of the 4 magnetic structures
Mye(@) % ) pyexp(iQ.d)
d G:

e) ldentify magnetic reflection conditions of the 4 magnetic structures

f) Relate answer (e) to the answers (a-c)
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a) ldentify reflection conditions of the space group
b) Identify any additional reflection conditions of the Fe sublattice

c) ldentify symmetry relations between Fe sites




Magnetic Diffraction

Neutron powder diffraction: REFeO,
a) ldentify reflection conditions of the space group (Pbnm)
b-glide: Okl: k =2n n-glide: hOl: h+l =2n
2%9: hoo:h=2n 2 oko:k=2n  2¥: ool1=2n
b) Identify any additional reflection conditions of the Fe sublattice
hkl: h+k = 2n hkl: I = 2n
c) ldentify symmetry relations between Fe sites
Fel<>Fe2 b, 2" Fel<>Fe3: m, 2% Fel<>Fe4 n, 2
Fe2 <->Fe3: n, 2" Fe2<>Fe3: m,2%

Fe3 <->Fe4: b, 2"



Magnetic Diffraction

Neutron powder diffraction: REFeO,

d) Calculate the structure factor of the 4 magnetic structures

e) ldentify magnetic reflection conditions of the 4 magnetic structures
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Neutron powder diffraction: F
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Magnetic Diffraction

Neutron powder diffraction: G
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Magnetic Diffraction

Neutron powder diffraction: A
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Magnetic Diffraction

Neutron powder diffraction: C
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Magnetic Diffraction

Neutron powder diffraction: REFeO,

f) Relate answer (e) to the answers (a-c)



Magnetic Diffraction

Neutron powder diffraction: REFeO,

a) ldentify reflection conditions of the space group (Pbnm)

b-glide: Okl: k =2n n-glide: hOl: h+l = 2n

289 hoo:h=2n 29 okork=2n  2¥: o0o0l:l=2n

b) Identify any additional reflection conditions of the Fe sublattice
hkl: h+k = 2n hkl: 1 = 2n
c) ldentify symmetry relations between Fe sites
Fel <->Fe2: b, ng) Fel<>Fe3: m, Zgz) Fel <-> Fe4:
Fe2 <->Fe3: n, 2 Fe2<>Fe3: m, 2%

Fe3 <->Fe4: b, 2

n, 2&3’)

(1 + en’i(h+k))(1 + en’il)

hkl: h+k = 2n
hkl: | = 2n




Magnetic Diffraction

Neutron powder diffraction: REFeO,

_ pmi(h+k) _ il
a) ldentify reflection conditions of the space group (Pbnm) (1 € )(1 € )

b-glide: Okl:k=2n  n-glide: hOl: h+l=2n Nkl btk =2n+l
(x) ) (2) hkl: 1 = 2n+1
2777 h00:h=2n 2770 0kO:k=2n 2770 00 T=2n b

b) Identify any additional reflection conditions of the Fe sublattice
hkl: h+k = 2n hkl: | = 2n
c) ldentify symmetry relations between Fe sites
Fel<>Fe2 b, 2" Fel<>Fe3: m, 2% Fel<>Fe4 n, 2

Fe2<->Fe3: n, 2% Fe2<>Fe3: m,2?

Fe3 <->Fe4: b, 2




