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Introduction

[Mn; (saltmen), Ni(pao),(L)2](A), (L: intrachain 75 ——————————————
moiety, A: interchain one) series have attracted much 74l ]
attention as a single chain magnet (SCM) [1-3]. Thisone- ~ 73l ]
dimensional material with the repesating unit of [-Mn'"'- S ol |
ON-Ni"-NO-Mn'""-(O),-] can be treated withan S=3 (= 5
+2 -1 +2) Ising ferromagnetic chain mode at low .:_‘3 nr i
temperatures, due to the antiferromagnetic interaction J 5 70F o )
mnni Of -20 K and ferromagnetic Jyp. wn of +1 K. g 69 - 8 1
Furthermore the Jahn-Teller distortion around Mn" ion e 3|1
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brings about negative single-ion anisotropy (D) along the SE— m

chain. Asaresult, the energy barrier (A) for spin-reversa P [Kbar]

is realized due to these factors. The magneti zation relaxes

with afinite relaxation time (1), which can reach years.
The grategy in this study of pressure experiment isto

enhance the characteristic of SCM effectively by

controlling the crystal structure using externd stress [4].

Fig.1. Pressure dependence of energy barrierA.
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Experiment

Ac magnetic susceptibilitiesin the frequency region of
1-500 Hz were measured for three compoundsas (1) L =
pyridine (py), A'=CIO,, (2) L =py, A" =ReO,, and (3)
L = N-methylimidazole, A" = CIO, in the pressure region
up to 13 kbar. The SR powder structural analysis
experiments at room temperature were carried out in the
pressure region up to 20 kbar at the beamline 1B.

Hlrinkage [#6]

(o]

o

T
opre
<ooTw
[ HL

.

Results and Discussion

A Dblocking temperature (T,) is defined as the
temperature with the peak of out-of-phase susceptibility.
From the dlope of the Arrhénius plot for the frequency
dependence of T,, the value of A is estimated, and the
pressure dependence is shown in Fig.1. In al materials,
the increase of A by applying pressure is observed. The
pressure effects on Adepend on the kind of intrachain
moiety L, that is, chain structure.
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The changes of shrinkage ratio for the principle crystal i_j % b b
axes and volume up to P = 20 kbar are shown in Fig.2. = A ¢
The chain of SCM runs along [101] direction. For (1) and g5 . -
(2), the pressure-induced enhancement of A saturates at 0 5 10 15 20

around 10 kbar, and these chains shrink not isotropically P [kbar]

but distoring. In the case of (3), however, A continuesto  Fig.2. Shrinkage ratio of the principle axes and volume.
increase in the considered pressure region, and the chain
shrinks isotropically. We attach great importance to the References
change of D rather than those of J ynni @d Jun-mn fOr - [1] R. Clérac et al., J. Am. Chem. Soc. 124, 12837 (2002).
these pressure effects on A. The detailed discussion needs [2] H. Miyasakaet al., Inorg. Chem. 42, 8203 (2003).
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