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Antiferromagnets

! Louis Neel 1948 first identified Cliff Shull 1950 confirmed AF ordering in
1 AF ordering MnO and NiO using neutron scattering
1970 Nobel Prize 1994 Naobel Prize
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2d spin liquids with frustration

e ~
WD
LW by - ‘/ - I'/ N y
\ |
- | / \/l . l'(
K -~ T/ { f’ 1
A A A
A /f-
7N\
Sy ~ -
| | | / \
r J T e ——
f \ J
’. i, A A
ig " 7 N

Herbertsmithite: ZnCus(OH)sCls

S=1/2 Kagome J~170K  but.......
no spin order found down to mK temperatures!
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Antiferromagnets

Louis Neel 1948 first identified Cliff Shull 1950 confirmed AF ordering in
AF ordering MnO and NiO using neutron scattering
1970 Nobel Prize 1994 Nobel Prize
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2d spin liquids with frustration

Herbertsmithite; ZnCug(OH)qCls

S=1/2 Kagome J~170K  but........
no spin order found down to mK temperatures!
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2d spin liquids: Kagome
(more frustrated than triangular lattice)
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2d spin liquids with frustration

Herbertsmithite: ZnCus(OH)Clo

S=1/2 Kagome J~170K but........
no spin order found down to mK temperatures!
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2d spin liquids with ring exchange

— . e dRIdT =0
200 \J]
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= 10 . |
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b | down to 35mK.
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1 ——
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Pressure (kbar)
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3d spin liquids

Pyrochlore lattice:
Corner sharing
tetrahedral lattice;
Highly frustrated
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3d spin liquids

Pyrochlore lattice:
Corner sharing
tetrahedral lattice;
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