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KH2AsO4 (abbreviated KDA) was discov-
ered early, belonging to the ferroelectric
KH2PO4 (abbreviated KDP) family [1]. The
spontaneous polarization and the dielec-
tric constant of KDA are similar to those
of KDP. In KDA, the ferroelectric transi-
tion takes place at Tc = 92 K, the lowest
among the KDP-type pure crystals under
atmospheric pressure. If H is replaced by
D, Tc is elevated to 161 K, and this isotope
effect is as prominent as that in KDP.
Although the isotope effect was explained

by a proton tunneling model in 1960, some
people claimed that the hydrogen bond
length is deterministic to the isotope ef-
fect in 1980’s. According to such idea of
the geometric effect, the hydrogen bond
of KDA was considered to be the shortest
among the KDP family, because the transi-
tion temperature is the lowest. But an X-ray
structural study revealed that the hydrogen
bond length of KDA is rather longer than
KDP [2].
Since the hydrogen position was not de-

termined exactly so far, we refine the room
temperature structure of KDA by using
neutron diffractometer FONDER installed
in the guide hall of JRR-3M, JAEA at
Tokai [3]. The neutron wavelength was
monochromated to 1.2384 A, and the maxi-
mum 2-theta was 156 °. The integrated in-
tensities were collected at 298 K. The space
group is I-42d with Z=4. The 234 unique re-
flections were devoted to the least-squares
calculation; the final R-factor was 0.0324 for
23 fitting parameters. The nuclear density
was also calculated directly by the maxi-
mum entropy method; PRIMA and VESTA
[4].
Figure 1 shows the nuclear density of KDA
at room temperature in section z=1/2 and
3/8. The positional parameters are in good
agreement with those obtained previously,
except for H. A disordered proton can be

recognized clearly with the double peak
distribution. The detailed results and dis-
cussions have been published elsewhere
[5].

References
[1] G. Busch and P. Scherrer: Naturwis-
senschaften 23 (1935) 737.
[2] M. Ichikawa, D. Amasaki, T. Gustafsson,
and I. Olovsson: J. Phys. Soc. Jpn. 70 (2001)
2327.
[3] Y. Noda, H. Kimura, R. Kiyanagi, A. Ko-
jima, Y. Morii, N. Minakawa, and N. Take-
sue, J. Phys. Soc. Jpn. 70 (2001), Suppl. A,
p.456.
[4] F. Izumi and K. Momma, Solid State
Phenom. 130 (2007) 15.
[5] T. Miyoshi, T. Akimoto, and H.
Mashiyama, J. Phys. Soc. Jpn. 80 (2011)
074607.

Fig. 1. Contour map of As and K at z=0.5, and O and
H at z=0.375.
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