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The Taiwanese cold-neutron

t r i p l e - a x i s s p e c t r o m e t e r

SIKA is a triple-axis spectrometer, at present under construction. SIKA is funded

by the National Science Council Taiwan and will be operated by the Center for

Neutron Beam Applications at the National Central University of Taiwan. Triple-

axis spectrometers make use of inelastic neutron scattering spectroscopy to

measure excitations in materials. This technique gives the most detailed

information on dynamical properties for crystalline materials available as single

crystals. A theoretical analysis of measured excitation spectra provides

information on interatomic interactions, such as forces between atoms or between

the magnetic moments of magnetic ions.

What are the differences between the two triple-axis spectrometers , SIKA and TAIPAN?

The most important difference between the two instruments is the energy spectrum of the neutrons used. SIKA receives

neutrons from a (liquid deuterium) source cooled to about -250 ℃, whereas TAIPAN uses neutrons thermalised in heavy

water (D2O) at almost ambient temperature. Therefore SIKA can measure small neutron-energy changes with inherently

high resolution, due to its high-intensity “cold” (low energy) neutron beam.

SIKA will be used to measure low-energy excitations in crystalline materials. Examples are vibrational excitations of the

lattice atoms („phonons‟), collective excitations in the electronic spin-structure of the lattice („magnons‟), excitations of

magnetic ions in the electric field of surrounding ions („crystal-field splitting‟), and diffusive translational or diffusive

rotational motions in molecular crystals.

What makes SIKA special?

The location of SIKA at a reactor beam tube allows applying modern focusing techniques to increase the neutron intensity

at the sample position. This is in contrast to most of the existing cold-neutron triple-axis spectrometers, which are located

at a neutron guide exit and hence restricted in focusing possibilities. SIKA will have the highest cold-neutron beam intensity

of the facility, and will compete in that with the most-intense cold-neutron triple-axis spectrometers worldwide.

Instrument overview:

The three independent axes of rotation, which give a triple-axis 

spectrometer its name, are

Examples of technological importance are „functional‟ materials, exhibiting a predetermined response to external stimuli. The ferromagnetic alloy Ni2MnGa is a material which, through a shape deformation

in a magnetic field, is used as a magnetic-field driven actuator. Experimental data for excitation energies, shown in the adjacent figure for the deformed state in a field of 1 Tesla, can be compared with ab-

initio calculations for this system. Such a comparison provides a crucial check if the underlying physics for the system‟s „function‟ is correctly described.

Of special interest for technical applications is „high-temperature superconductivity‟, i.e. certain materials exhibit electrical conductivity with zero resistance at cooling temperatures which are higher (and

therefore easier accessible) than those needed for hitherto commercially used superconducting materials. An external magnetic field tends to suppress superconductivity with effects to be explained by

any theory of the underlying mechanism.

Typical applications:

Modern applications of cold-neutron triple-axis spectroscopy essentially focus to achieve a basic understanding of how materials respond to a change in temperature, or to an applied magnetic field.

Examples of basic scientific interest are systems which undergo a „quantum-phase transition‟ at extremely low temperatures. Such phenomena are observed in some magnetic compounds when a

magnetic field (instead of temperature) is used to induce a transition to a new phase.

Soller Collimators:

> Pre-monochromator, post-monochromator, pre-

analyser collimators: open, 20‟, 40‟, 60‟

> Pre-(single) detector collimators:  open, 20‟, 40‟, 60‟

> Pre-PSD collimator: radial collimator

Detectors:

> Position Sensitive Detector (PSD)

> 3He Single Detector

> Diffraction Detector

Instrument specifications:
Instrument location: 

> cold-neutron beam-tube 

CG4 in reactor beam hall

Angular ranges:

> 30o ≤ 2ΘM ≤ 120o

> -120o ≤ 2ΘS ≤ 120o 

> -120o ≤ 2ΘA ≤ 120o

Monochromators:

> Pyrolytic Graphite (002), double 

focusing, incident energy range 

2.4 < Ei < 27 meV

> Silicon (111), elastically bent, 

double focusing, incident energy 

range 2.8 < Ei < 31 meV

Flux at sample position:

> expected to be ~2.4 x108 n/cm2s 

at 2.1 Å (double focusing, virtual 

source width 5 cm)

Analyser:

> Pyrolytic Graphite (002), 

13 blades, each 20mm x 150mm 

(W x H), individually rotated

The conceptual design of the analyser/detector part of SIKA

includes a multiplexing technique as an additional option to the

standard operational mode. This option works with a large

neutron detector and allows for a simultaneous measurement of

neutrons scattered by the sample with different energies into

different directions. It aims at saving measurement time through

collecting more information at the same time.

► the monochromator axis, defining the energy of the 

(„monochromatic‟) beam incident on the sample,

► the sample axis, defining the sample orientation and the 

scattered beam direction,

► the analyser axis, analysing the energy of the scattered beam.
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