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How can one find out whether photo-evaporation or tidal stripping dominates?

INTRODUCTION
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• Most stars form in a cluster
• Stars initially surrounded by disc
• Disc dispersal time depends on cluster

environment.
• Environmentally induced disc destruction

– Tidal stripping by stellar encounters

– Photo-evaporation by massive stars

METHOD

• Nbody simulations of
cluster dynamics
• Numerical parameter study of

encounters
−→ Disc loss in cluster environment

PHOTO-EVAPORATION TIDAL DESTRUCTION

Disc destruction by radiation from
massive stars

Mass segregation⇒ massive stars
concentrated at center of cluster

Disc frequency lower at cluster center

Long times close to massive stars favour
destruction

⇒ Discless stars have low velocities

⇒ Stars with discs same velocity dispersion
as those without discs

Disc destruction by tidal interactions
between stars

Effect strongest for close encounters
⇒ most common in cluster center

Disc frequency lower at cluster center

Radial dependence of disc frequencies allows
no distinction between the two mechanisms

High impact interactions are most
damaging

⇒ Discless stars high velocity

⇒ Stars with discs lower velocity
dispersion than those without discs

Velocity dispersion allows distinction
between the two mechanisms

CONCLUSION
• Disc frequency can not decide which pro-

cess dominates external disc destruction

• Velocity dispersion does the trick:
Low dispersion→ Tidal destruction
Equal dispersion→ Photo-evaporation

• Narrow time window:
Clusters have to be younger than 2 Myr
Afterwards tidally stripped stars have left
cluster
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RESULTS
At 0.2 Myr
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• Circumstellar discs are destroyed
via stellar encounters

• Discless stars increased mean velocity
compared to disc-surrounded stars

At 2.0 Myr
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• Discless stars are rapidly ejected from
cluster (< 2 Myr)

• After 2 Myr velocity distribution of discless
and disc-surrounded stars similar

Encounter-induced disc destruction can be traced
by high stellar velocities in early evolutionary phase


