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» Strong first-order AFM transition at Ty =1 mK
AS =0.43[n2 (not spin-Peierls transition) bl

+ AFM spin-waves in ordered phase 35 2or
meting pressure « T4 (C x T3)

* Anomalous behaviour in paramagnetic phase
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Two parameter model:

+ three-spin exchange (T;) = -0.13 mK

* planar four-spin exchange (K;) = -0.39 mK
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Two-, Three-, and Four-Atom Exchange Effects in bee 2 He

We have made mean-field calculations with a Hamiltonian obtained from two-, three-,
and four-atom exchange in bee solid He. We are able to fit the high-temperature experi-
ments as well as the phase diagram of Kummer et al. at low temperatures. We find two
kinds of antiferromagnetic phases as suggested by Kummer’s experiments.
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hcp

Calculated MSE frequencies (mK)
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£ e - Path-integral Monte Carlo (PIMC) calculations
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I'(T;) =16 :three-spin
I'(K;) = 15 : four-spin
I'(K:) =18 : four-spin

sp: symmetry factor

€, 0. parameters in
L-J potential

a: lattice constant

Different MSEs should

have different G T(Jp)=
Griineisen constants.
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2D systems with r-2 potential

M. Roger, PRB 30, 6432 (1984)
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FM polaron due to zero-point vacancy
(ZPV)
» Nagaoka theorem for bipartite lattice (bcc)
+ absence of upper critical field (B,,) for HFP
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Anisotropic lattice distortion

=102

* no explanation for HFP

* IJI (= 1 mK) is too small
compared to 6 (= 10 K).
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First of all, ZPV (or hole) should exist in solid 3He. (A, + W,12)

A.F. Andreev and |.M. Lifshitz, Sov. Phys. JETP 29, 1107 (1969)
H. Matsuda and T. Tsuneto, Suppl. Prog. Theor. Phys. 46, 411 (1970)

= S. Miyashita (0-03) A
Nagaoka theorem requires FM ground state for 0
bipartite lattices with single hole, (A, - W,12) , D(E)

Y. Nagaoka, PR 147, 392 (1966) zero-point vacancy

because hopping back of a hole to original position
always results in odd particle permutation.

ferromagnetic polaron
> > > >

FM plolaron is created in AFM background at T = 0.

Q3He O hole




