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Nonlinear optical materials have re-
ceived much attention in recent years.
Potassium titanyl phosphate (KTiOPO4,
KTP) is one of them. The space group of
KTP is Pna21 at room temperature. KTP
exhibits a phase transition from ferroelec-
tric to paraelectric phase at 1207 K. Sec-
ond harmonic generation (SHG) effect dis-
appears in the paraelectric phase. The crys-
tal structure of the paraelectric phase of
KTP has not been investigated yet, proba-
bly due to the difficulty of diffraction ex-
periments above 1000 K. The purpose of
this work is to study the crystal structure
of paraelectric phase of KTP using neutron
powder diffraction data measured at 1358
K.

A KTP sample was prepared by solid-
state reactions at 1273 K for 3 hours. Neu-
tron powder diffraction data were mea-
sured at 297, 639, 951, 1155, 1256 and
1358 K using the HERMES diffractometer.
Wavelength of neutrons was 0.18265(1) nm.
Crystal structure of KTP was refined by Ri-
etveld method, using a computer program,
RIETAN-FP.

All the reflections observed in the diffrac-
tion data collected below 1207 K were in-
dexed by the space group Pna21, while
those measured above 1207 K were indexed
by the space group Pnan. Figure 1 shows
the refined crystal structure of paraelectric
KTP at 1358 K. The structure is character-
ized by helical chains of Ti06 octahedra that
are linked at two corners and are separated
by PO4 tetrahedra. The potassium ion is lo-
cated in channel along the c-axis.

Unit-cell parameters a and b increased
with temperature up to 1358 K. The c pa-
rameter decreased with temperature up to
1155 K and did not change largely above
the Currie temperature, 1207 K. The dis-

placement of K atom along the c-axis de-
creased with an increase of temperature
and disappeared at and above 1207 K,
which indicates the displacive nature of the
ferroelectric-paraelectric transition. The
phase transition was also accompanied by
the change of occupancy factors at the K
sites, which indicates the order-disorder
nature of this transition.

Fig. 1. Refined crystal structure of paraelectric
KTiOPO4 at 1358 K (space group Pnan).
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