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Measuring dimension
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Search for the crumpled phase
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Active Tethered Membranes
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Ideal active membranes map to an effective 
higher temperature

with constant q=1/42

N=3333
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No qualitative difference between thermal 
and active tethered membranes
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What about shells?



Self-avoiding active shells crumple
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Rationalize as 



Flory-like phase at high activity
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Temperature/pressure unlike activity

T=100

High temperature
High inward pressure
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Rapid dehydration of Graphene-oxide nanopaperCrushing paper
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Crumpling via non-thermal effects

Active shells

Thank 
You!



• Flexible Polymer

• Elastic Sheet

Self avoidingIDEAL/Phantom

Good solvent

Bad solvent

Good solvent

Bad solvent

No crumpled phase!
Flory calculations predict a 
high temperature phase with

Coupling between in-
plane and out-of-plane
modes renormalizes 
bending rigidity as
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D_H=2/nu



Ideal Active membranes
Eigenvalues

FLAT

CRUMPLED

Shape tensor
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Self-avoiding active membranes remain flat

Aspherity

0 -> isotropic
0.25 -> flat
1 -> linear
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(Passive)
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Shape tensor

Eigenvalues
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