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Mosshauer Effect in Fu and Fu0) to Pressures of 1 GPn
R. D. Taylor

Physics Division. los Alamos National laboratory, los Alamos, NM 87010

T
¥Wc report l"lliu Mossbauer Effect measurements or Fu metal In the range 4 ¢
T<AWWOKand P £ 12.5 CPa nnd on EuQ® for P < 31 GPn. Hydrostatic pressures
using argon as the pressurizing medium were obtained in n simple Merrill-

Bassett-type dinmond anvil cell. Pressures were measured by the ruby

1H1

fluorescence method. The 160-mCi Sal ., source and the absorbers were held at

4
the snme temperature. The smnll sample sise (nbout 8 ug) and rather large

source diameter necessitated counting times of abuut one dny per datum. Raw
f-values of nbout 1HZ near 100 K reflected the efficient collimition of the XN
Ta 10 W gnsket used /1/.

Fu mewnl orders antiferrmagneticanlly at about 90 K nnd is divalent. With

pressures to 12 GPn the isomer shift changes smoothly from =7.3 to 3.8 mm 8

the snturntion hyperfine field collapsces from -22 to -8 T, nnd T, declines

N
slightly. The results have heen interpreted ns evidence for intermedinte
viilence coexisting with antiferromngnet ism /727,

Under ambient conditions FiQ) orders ferromgnetically nt 69 K 72V, 'l'(.

rines monotonically to about 1'?tHh K ot Ih Gl 74/, Farly predictions that T,

would continue to rise with pressare hine been revised (o sopgest 'I'(. will rench
n maximm followed by n sharp decirense 7520,
At 3 P we Find that 'I'(. of FuO) is 104{10) K, a value substantinlly below

that found at lower intermedinte pressures. The tempernture dependenee of the

muycnet ie hyperfine field in FuQ Is shown In Fig. 1 for 9 and W GPa, Breil loutn

Ppe |



fits 1o the low temperature data show that 'l'(. dec reases for the higher pressure
while the magnitude of the snturntion field shows n monotonic incrense with
pressure. The pressure dependence of 'I". Is shown in Fig. 2. A mximm In 'I'(. in

161,
Fa In

the rnmgge of 16-30 CGPn is implied. The {snturntior ) hyperfine Ficld of
Fu) nt 4 K ns n Tunction of pressure is given In Fiys. 3: nole the monotonic
chainge with pressure. The mgnitude of the hyperfine field is often taken to be
n measure of the mgnetic moment. The moment should decrense at high pressure
nccording to the theory /0.

The isomer shift in Fu) as a finction of increasiiy nid decrensing pressure
nlong with the enlculnted V/Vo /G/ 1n given in Fig. 4. "he break in slope uear

13 G coincides with the insulntor-metal transition found nixd n cont { nuous

vilence chnnge proposed /G/. Part of these datn have heen published 77(/.
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Figure Captions
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Internal magnetic hyperfine field as a [unction of temperature at

pressures.

Qurie temperature of KuQ) as function of pressure.

Saturation mgnetic hyperfine field as a lunction of pressure.

Isomer shift of

IH1

Fu in Eu0 as a function of pressure amd VN()'
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