Avalanches in piles of grains
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Influence of the nature of the base Pl'eVIOUS Resu |tS
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Questions

Soc .
°go 2/, - Should we expect power laws in off
1 - Why 2 the edge avalanche distributions ?
sq\.\ Relationship between off the edge
¢ o and internal avalanches

2 - Can we predict avalanches
in a SOC scenario ?
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1- On the interpretation of “off the edge” avalanches Simulations
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1- On the interpretation of “off the edge” avalanches Analytic
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1- On the interpretation of “off the edge” avalanches
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1- On the interpretation of “off the edge” avalanches Experiment

Scaling relations
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1- On the interpretation of “off the edge” avalanches

Conclusions

1- The distributions of avalanches in proportional portions of the
system behave similarly to the avalanches in the whole system.

2- The distributions of “off the edge” avalanches do not show power
laws, but collapse when scaling relations are applied. The critical
exponents do not correspond with their analogous for the internal
avalanches, due to the former ones involve zones that are not a fixed
proportion of the system size.

3- Scalings of “off the edge” avalanches can be taken as an indication

of power law behavior of the internal avalanche size distribution in a
model Sandpile
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2- Trying to predict avalanches
Correlation function
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1- Trying to predict avalanches
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1- Trying to predict avalanches

Pile of grains
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1- Trying to predict avalanches L S
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1- Trying to predict avalanches When an avalanche is large?

Ley de Weber - Fechner: Sense Intensity ~ Log( stimuli Intensity )
Ley de Gutemberg - Richter: bM ~ Log( N )

where

M ~Log( Energy ) magnitude

da I
b~ -1 n?age ] \

10° 5 \ medium large

N = number of earthquakes with
magnitude > M.

Then

small

Log[N(E)]~-Log E

N(E)~E-1 I”’IIOO | 101 3102 | I””103
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1- Trying to predict avalanches
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1- Trying to predict avalanches
Some probabilities
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1- Trying to predict avalanches

Ley de Gutemberg - Richter: bM ~ Log( N )

where

M ~Log( Energy ) magnitude
d.

b~ -1 “Mage

N = number of earthquakes with
magnitude = M.

Then

Log[N(E)]~-Log E

N (E) ~ E -1
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P(x) : number of avalanches with
magnitude = M

N(x) : number of avalanches with
magnitude =2 M

P(X) = N(X) — N(X+ AX)

P(x)__[N(x+Ax)— N(x)}
AX AX

P(X) ~-N(X)

if N(x)=x-"1

P(X) ~—(x*) =—(-x?)=x
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CONCLUSIONS

1 - Those we already saw related to off the edge avalanches.

2 - Although the avalanche prediction is impossible (in a SOC
scenario) considered only the temporal sequence of avalanches;
seems to be possible to find signs in the structure of the system
that precede an avalanche happening.
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