
Triple Axis Spectrometers
SIKA & TAIPAN
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Scope of Neutrons

– Wavelength
– Energy
– Strong Interaction
– Highly penetrating
– Magnetic moment 
– Non-destructive
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The OPAL Zoo
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Triple Axis Spectrometer:
TAIPAN and SIKA
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Momentum Transfer

Energy Transfer
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Triple Axis Spectrometer
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TAIPAN - TAS

• Highly demanded instrument at OPAL
• Subscription rate: 2.8
• Potential for high impact science in high 

impact journals (Science, Nature etc)
• Fundamental research into the structure and 

dynamics of materials
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SIKA
The differences between SIKA and TAIPAN:

• Energy range: 
• ~2.4 - 27meV (PG)

• Energy resolution:
• ~0.05 meV

• Wavelength range: 
• 1.6 – 5.4 Å (PG)

Three different detectors:
• Diffraction detector
• Single detector
• Position sensitive detector

Polarisation analysis:
• He-3 spin polarisation system 
• Can differentiate between spin-flip and non-

spin-flip scattering to reveal magnetic features 
and novel magnetic structures. 
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� Lattice and molecular excitations in complex 
materials in the form of phonon density of states 

� Molecular vibrations as “fingerprints” of 
surroundings

� Future energy storage (hydrides)
� Oil and chemical industry catalysts (zeolites)
� Nano-crystalline materials for industry
� Coal studies
� Nuclear Fuels

TAIPAN – Be -filter
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Commonly studied excitations
• Phonons
• Vibrations in molecules
• Diffusion
• Collective modes in glasses and liquids

Excitations can tell us about
• Interatomic potentials & bonding
• Phase transitions & critical phenomena (soft modes)
• Fluid dynamics
• Momentum distributions & Superfluids ( eg. He)
• Interactions (eg. electron-phonon coupling)
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- with N unit cells and n atoms per unit cell there are 3xn branches
- 3 are acoustic, all the rest are optic (3n-3)
- for each branch there are N possible q-values
- the total degrees of freedom is 3xNxn
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Spin excitations
• Spin waves in ordered magnets
• Paramagnetic and quantum spin fluctuations
• Crystal-field and spin-orbit excitations

Magnetic inelastic scattering can tell us about
• Exchange interactions
• Single-ion and exchange anisotropy (determine 

Hamiltonian)
• Phase transitions and critical phenomena
• Quantum critical scaling of magnetic fluctuations
• Other electronic energy scales (eg CF and SO)
• Interactions (eg spin-phonon coupling)
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• � point = Brillouin zone centre (from which the excitation 
emerges)

• M and K are different symmetry directions
• Either constant Q, E-scans, or constant E, Q-scans
• Choose fixed Ei or fixed Ef
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• When scanning a feature, the 
resolution of the features change with 
respect to the instrument 
configuration.

• Choose the focused configuration for 
the more accurate peak determination

• (Area under the curve will be the 
same)
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NaCl type structure
2 atoms per unit cell
-> 6 modes

Rieder et al., PRB 12 (1975) 3374 

SrO
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Polarised Inelastic Neutrons
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TAIPAN – Be -filter
� Lattice and molecular excitations in complex 

materials in the form of phonon density of states 
� Molecular vibrations as “fingerprints” of 

surroundings
� Future energy storage (hydrides)
� Oil and chemical industry catalysts (zeolites)
� Nano-crystalline materials for industry
� Coal studies
� Nuclear Fuels
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Incident energy (meV)

 20g sample (background subtrated)
 5g sample (background subtracted)
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Other Applications…
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