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addition to making it possible to detect a small 

splitting of Bragg peaks, Larmor diffraction is an 

unrivalled method for measuring thermal expan-

sion under extreme conditions not accessible 

by classical dilatometry, including high pres-

sure and low temperature. We found that the 

orthorhombic distortion and domain structure is 

caused by magnetostriction, and the structural 

domains presented in this work are identical with 

magnetic domains reported earlier. [2,4] From 

the anisotropic broadening of the Bragg peaks, 

we found that, in the a-b plane, the domains are 

larger than 104 unit cells.

Figure 2: The TRISP (TRIple axis SPin echo) spectrome-

ter at the MLZ is optimized for high resolution spectro-

scopy of elementary excitations by means of resonance 

neutron spin echo. It incorporates the Larmor diffraction 

technique. The lattice spacing and the spread of the lat-

tice spacing arising, for example, from defects, internal 

strain or small splitting of Bragg peaks is measured with 

a relative resolution in the order of 10-6, i.e. 1–2 orders 

of magnitude better than other diffraction techniques. 

The method works both for single-crystals and powders. 
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detector)..
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Figure 3 (a) Principle of the Larmor diffraction technique. 
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mor precession of the neutron spins. The total preces-

sion phase only depends on the lattice spacing and is 

independent of beam collimation and monochromaticity. 

(b) Normalized neutron beam polarization as a func-

tion of the total Larmor precession phase measured at 
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Bragg peaks. The fast decay of the (0,2,0) polarization 

results from the orthorhombic twinning shown in the 

inset. Full circles mark the reciprocal lattice points of the 

paramagnetic tetragonal phase.
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