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What Are Heusler Compounds?
● Contain 3 metals
● Full Heusler

Formula X2YZ
● Half Heusler

− Formula XYZ
● Magnetic
● Some are half-metals

− Spintronics



Experimental Methods
● Preparation

− Arc melter, furnace

3 metals Arc melter



Experimental Methods
● Characterization

− X-ray powder diffractometer
− SQUID magnetometer

Diffractometer
impure

Furnace
Pure

Rietveld Analysis
Heusler

SQUID magnetometer

Arc melter3 metals



Results
# Formula Phase? Magnetic Data? Notes
1 Single Yes
2 Mix No Tried single crystal analysis
3 PdMnSi Single No Contaminated during melting
4 PdMnSi Mix No
5 Single Yes Some small, extra peaks
6 CoNbSn Mix No
7 Single Yes Not Heusler
8 ? ? Could not crush
9 Mix No

10 Mix No
11 Mix No Not Heusler
12 Mix No
13 Mix No
14 Mix No Tried high temp. annealing
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Analysis of Sample 1: Pd2MnSn 
X-Ray Diffraction Profiles

As prepared

After 5 days at 800°C 

After 11 days at 800°C



Analysis of Sample 1: Pd2MnSn
● Rietveld refinement: RBragg=10%

− The unit cell of the crystal measures 6.387(11) angstroms



Analysis of Sample 1: Pd2MnSn
● Magnetic measurements: magnetization vs. temperature (K)

− The Curie temperature is 180 K

Field cooling
Zero field cooling



Analysis of Sample 1: Pd2MnSn
● Magnetic measurements: magnetization (Bohr magnetons per 

formula unit) vs. magnetic field (kiloOersted) at 5 K
− It is not a half-metal
− It is a soft magnet



Analysis of Sample 5: Co2NbSn
● Magnetic measurements: magnetization (Bohr magnetons per 

formula unit) vs. magnetic field (kiloOersted)
− It is not a half-metal
− It is a hard magnet



Summary
# Formula Lattice Curie Magnetization 

parameters Temperature
1 180 K 4.0

6.380 Å 188 K 4.2
5 6.1538(3) Å 116 K 0.6

6.142 Å 105 K 0.69
7 a=6.508(1) Å > 400 K 2.4

a=6.490(5) Å 498 K 2.12
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What I Learned

● Crystals, x-rays, and magnetism.
● Research

− Slow and time consuming
− Highly collaborative
− Highly independent
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