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The Helmholts free energy, 4, of a rigid bedy is &
‘unction of temperature, and of the six homogeneous struin
‘omponents. If the crystal is to be rigid, three inequalities
nust be satisfhed for the derivatives of 4 with respect to
'he six strain components, for a regular (cubic) lattice.
[his enables one to limit the pressure-temperature range
lor which the crystal is stable. The violation of the condi-
tion ¢y >0, that the crystal resist shearing, is interpreted
1 leading to melting.’ From. 2 knowledge of the forces

between the molecules the phase 'integral, dnd therefote
the free energy, may be calcilated as a function of T, 'V,
saad the six strain components. The riumerical calculations
ste carried out for. a body-centered cubic lattice. The

product of all the frequencies is calculated directly, so that

the assumption that the Debye equation for the frequency
distribution, holds, is not necessary. The melting curve,
pressure against tempersture, is then determined.
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A MORPHIZATION — L.OSS OF Lone FRANGE :

ORDER

Fig. 3. Sequence of [112] zone-axis diffraction patterns of Zr3Al showing the disappear-
ance of superlattice reflections, and the formation of diffuse rings during in situ irradia-
tion at room temperature with 1.0 MeV Kr*; doses are in d.p.a.
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The wire rotates around
The induced voltage in
position.
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Experimental setup

Z
Differential
T Detector
e | mase
Aftenuator
—SuperFuidHe — Moving SC Wire

Temperature = Fixed SC Wire

A DC, and a low ampilitude, 7 Khz, AC curmrent
flows throgh the superconducting wire (— & = ).

The Lorentz force, on the wire ( — ), drive it
throgh the He crystal ( = ).

The wire posttion Is found from the Induced
voltage difference between the colls.
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Typical Measurement Results
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Velocity [cm/sec]

The Uelocity Dependence on the Applied Force
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The solid line is a fit to the function:

V=exp(-Ey*(1-F/F)?)

t=1.775 K.
P=0n the melting curve.
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How can one move thr h th

Glide of one plane other the over??
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NO! - The stress needed is too high.

b p
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Instead of the whole plane, move a single
atom-Vacancies mechanism. This leads
to strain rate linear in the stress.
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Or move a row of atoms- Dislocation
mechanism.
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GUIDE -V is EXPONENTIAL IN FORCE '
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LINEAR DEPENDENCE ([ VACANCIES)
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Peierls Force vs Temperature
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Activation Energy vs Temperature
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ConCLUSIONS

1, 'PLASﬁc PROPERTIES CAN
EXHIBIT  SMETHNG RESEMBLNG
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3, Taz NATVZE OF The Mow-Lwenk
BeuAviovr C VS, TEMPERATURE )
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