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Molecular Magnets

 Molecular Quantum Magnets

 Molecules that exhibit magnetic behavior at low temperatures

 Antiferromagnetism

 H=∑D(Si) + ∑ Ji,jSi·Sj

 D-> Single Ion Anisotropy

 J-> Magnetic Exchange Interaction

 Quantum Theory

 Information Storage

 Quantum Computing

^ ^^^



Neutrons

Neutron Scattering “LECTURE 1: Introduction & Neutron Scattering “Theory”” by Roger Pynn

“Dynamics and Neutron Scattering” by John R.D. Copley



Neutron Scattering

Diffraction Inelastic

BT-1 High Resolution Powder Diffractometer Disk Chopper Time of Flight Spectrometer



Powder Diffraction

Basic Solid State Chemistry by Anthony R West (pg. 164)

https://en.wikipedia.org/wiki/X-ray_crystallography

Structure from Ki Min Nam, et al. J. Am. Chem. Soc., 2012, 134 (20), pp 8392–8395



CoCl2pyz2

 S = 3/2

 Orthorhombic

 TN = 0.8 K



Unpublished Data

Fit by Qingzhen Huang



Inelastic Scattering

Neutron Scattering—A Non-destructive Microscope for Seeing Inside Matter

By Roger Pynn
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Long Range Magnetic Order
• NiBr2

•TN = 1.9 K

•NiCl2
•TN < 0.08 K

Temperature (K)
J. Liu, et al. Inorg. Chem. 2016, 55, 3515−3529



NiBr2pyz2

➢ S=1

➢Tetragonal

➢TN=1.9 K

Single Layer



J=0.09 meV D=-0.009 meV J’=0.04 meV

J=0.09 meV D=0 meV

J=0.099 meV D=-0.0009 meV J’=.04 meVJ=0.09 meV D=0 me V   J’=0.04 meV

J=0.09 meV D=0 meV J’=0.02 meV
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Non-NIST Experimental Partners

 The University of Warwick

 Advanced Photon Source, Argonne National Laboratory

 National High Magnetic Field Laboratory, Los Alamos National Laboratory

 Swiss Muon Source, Paul Scherrer Institut

 ISIS Pulsed Neutron and Muon Source



Software Used for Data Analysis

 Neutron Diffraction

 CMPR

 GSAS

 Inelastic Neutron Scattering

 DAVE

 SpinW

 Visualization

 VESTA



CoCl2pyz2

Comparison:

Sample without Vaseline
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