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MOTIVATION

8 How do granular materials flow?
83 Discrete to continuum transition

83 Collective dynamics of many-particle systems
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SYSTEM GEOMETRY

Wide Column
® 0o Voo, 0% O 0
I Asin(wt) I
LX = 50d Lx = 5d
N = 3000 N = 300

control parameter S = A2w?/gd < (20,400)
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SIMULATIONS

Event-driven algorithm
Perfect hard spheres
Collisions modeled by en, et and ys, Ub

Solid walls boundary conditions (no top)

B B B BB

Bi-parabolic sine interpolation
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PHASES

Leidenfrost state (A=1.0d, w=7.0(d/g)"?)

*color corresponds to granular tempefature
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PHASES
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PHASES

Leidenfrost state (A=1.0d, w=7.0(d/g)"?)

*color corresponds to granular tempefature
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PHASES

= 1.0d, w = 12.0(d/g)"2)
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PHASES
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PHASES
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LFQO's

Low-Frequency Oscillations
(A=1.0d, w = 14.0(d/g)"?)

Wednesday, April 3, 13



LFQO's

Low-Frequency Oscillations
(A=1.0d, w = 14.0(d/g)"?)
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LFQO's
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LFQO's
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LFQO's
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LFQO's
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LFQO's
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LFO’s MODEL

Cauchy’s equations

Dip+p(V-u)=0,  ASKAUTHOR

Forced harmonic oscillator

2 1
£ +wg &€= —Aj, cos(wy, t) + C,

mg

wy,, = 49P4/Pshs
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LFO’s MODEL

Cauchy’s equations

.
.

» 00 0%
'.\"f‘(.~

G

ASK AUTHOR

Forced harmonic oscillator

5 1
£ +wg &€= —Aj, cos(wy, t) + C,
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wgm = 4gpg/pshs
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LFO’s MODEL

Cauchy’s equations Forced harmonic oscillator

Dip+p(V-@)=0,  AKAUTHOR [ . !
ip - p(V - a) ) > | E+wi €= —A; cos(wy,t)+C,
Di(pil) =V & + pB, "

2
> wgm = 4gp,/pshs

Density (p)
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LFO’s MODEL

Cauchy’s equations

Forced harmonic oscillator

Dip+p(V-u)=0,  ASKAUTHOR

" 1
€+ wp, & = — Ay, cos(wy,t) + C,

r

Pg

Density (p) Density (p)

wy,, = 49P4/Pshs
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LFO’s MODEL

Cauchy’s equations
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LFO’s MODEL
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LFO’s MODEL

Cauchy’s equations

Forced harmonic oscillator

ASK AUTHOR . 1
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LFO’s MODEL
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CONCLUSIONS

&3 Vertically driven granular matter in density inverted states

present low-frequency oscillations (LFOs).

&8 Aforced oscillator model, obtained from considering a two
phases continuum medium, agrees remarkably well with

simulation measurements.
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PROSPECTIVE WORK

Expand the model

Study relevance of LFOs in wider systems

Make experiments

B B B B

Hydrodynamic simulations
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