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To improve the relatively poor statistics ~

INn avalanche size distributions
previously reported

To determine how much

vortex avalanches depend

on the flux penetration

“landscape” where they take place

To determine avalanche correlations
along x, y and z

o

Are vortex avalanches an SOC

phenomenon?
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Previous reports
(those including avalanche statistics)

_ Avalanche Avalanche
Reference Geometry Material Sensor .
type distribution
Heiden &
: Hollow Off the
Rochlin 2 Pb-In Coil i Exponential
PRL (1968) cylinder edge
Field et al Hollow ] . Off the Power law
d Nb-Ti Coil
PRL (1995) cylinder edge (slow ramps)
Zieve et al YBCO 1 Hall
Planar Internal Peaked
PRB (1996) crystal probe
Off the Peaked or
Nowak et al _ Nb 2 Hall
Ring [ edge & Power law
PRB (1997) film probes ;
internal (dep.on T)
Exp or
Aegerter HSCEO Off the
Planar SQUID Power law
PRE (1998) crystal edge
(dep.on T & t)
Peaked or
Behnia et al Nb Hall probe
Planar : Internal Power Law
PRB (2000) film arrang.

(dep.on H&T)
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um\, Experimental:
M7 hiking in vortex piles
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%’ Fingers vs. dendrites
= avalanches vs. flux jumps?
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Robustness in the
avalanche statistics
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,m-‘ ;\,/ Avalanche correlations

The 8-point shift was artificially
introduced at the start of the
measurement
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Conclusions

1 Quenched disorder determines the dynamics of the
“overall” magnetic landscape, but it does not
determine by itself the detailed avalanche behavior

Suggests
2 We have found power laws in the avalanche size > 99

distribution for over two orders of magnitude SOC

3 The power laws are robust relative to the flux
penetration landscape =

4 Correlations along x, y are not anisotropic, and
suggest a vortex bundle size of the order of 100

microns at 4.8 K, which agrees with collective
pinning estimates

5 At least 20% of the bundles move in a ”stiff”

fashion when they participate in an avalanche
(at 4.8 K)



