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(Peak effect in reduced H) I-dependence of
peak effect

*  Robust location of resistance minimum

in (H,T) space

* Nonlinear; i.e., related to anomalous (H,T)-
dependence of pinning



Motion of flux lines :

Lorentz Force : F| = J X B v
Overdamped motion : v ~ ¥.F J
Electric field : E=v X B, || J
Dissipation= Resistance

Intrinsic resistance Rer = Ro.(H/Hc2)
Effect of pinning : V = Reg(I-1,)

Expt : Rounded onset
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FIG. 3. A nonequilibrium phase diagram of the FLL dynam-
ics. Fp is the conventional depinning threshold separating a
pinned FLL from a moving elastic FLL. Fy represents the on-
sel of the plastic flow instability in o defective Nux lattice. Fe
maurks u crossover between the plastic flow and a defect-free
elastic Mow regime as the defects heal at large drives. b, marks
the Lindemann melting field for a disorder-free FLL. For fields
above the peak the pinned FLL may be amorphous. See the
text for discussions.
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Dynamic "Phase Diagram” & "Moving phases’
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Peak effect = Amorphization of FLL
1.H < Hp : Sfiff lattice depins coherentty :
elastic flow
Hpl<H<Hp : Soft FLL depins through tears
plastic flow,
‘current-induced freezing' at larger forces
‘dynamical transition’ To elastic flow
3. H> Hp : entirely incoherent metion : fluld flow
ne fransition To coherent motion, ferce needed
for transition diverges around FLL melting



Simulations of Awomalows 1-V
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Peak effect and order-disorder transition

P.L. Gammel et al.,, PRL 80, 833 (1998). X.S. Ling er al. PRL 86, 712 (2001)
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_ ~ Amorphization o} FLL
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d
1. Rigld Solid : spatially coherent motion
power law F-v curves [critical phenomena?]
L, ~ system size : non-defective motion
elastic flow"

2. Soft Solid : incoherent motion at small F
non-power law F-v; first order depinning
Lv ~ large : a few chunks
piastic fiow

bur. dynamical transition at large F to "elastic flow

3. Liquid : totally incoherent dynamics
power law F-v; a different case - percolation ?
L, ~ lattice constant, N chunks
\ fluid flow

but, thermally melted, hence cannot be coherent

even ot large forces, quenched disorder is
1 ~ aways relevant (cf. puddles)
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