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Helium clusters: Three-body system (He,)

Vitaly Efimov in 1977

when interaction is so weak that
the dimer does not exist any more

® X

There is an infinite number
of TRIMER bound state!

size scaling with a factor of 22.7:
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3. Results:

* Structure of small helium clusters: He,, He;, He,, He-Ne
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Structure: He; Efimov state
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Structure: He — Ne dimer
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Motivation

Can interaction between helium atoms in a cluster be
changed?

How would a quantum halo react to a laser field?
Would one observe alighnment?
Revivals, periodicity in time?

What happens to He; upon interaction with a strong laser
field? Can the Efimov state of the trimer be populated by
a laser “kick”?
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Results: Helium dimer (He,)
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He,: alignment wave @ @
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He,: alignment wave ® @

experiment theory
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He,: alignment wave @ @

experiment theory
80 prE
— 3 : qq..a

5 0 5 10 15 20 25 30 35 40 -5 0 10 15 20 25 30 35 40
delay [ps] delay [ps]
by Dorte Blume & Qingze Guan

Structure and field-induced dynamics of small helium clusters M. Kunitski 18 /25




He-He distance R [4]

oo
=

W2(R,t) — Was(R)

-1
o
|

=p
=
l

e
o
!

=N
=
|

o
<
1

o
o
|

[a—
=
|

delay time [ps]

40

400

200

—200

—400

SIUNOD Ul 80UBJBYIP
He-He distance R [4]

80

=
=

70 -

=
=
|

40 45 |8

o
o
|

N
o
|

—_
=
|

400

200

-0

10 20
delay time [ps]

19 /25

SIUNOD Ul 92UBJBHIP

—200

—400



W2(R,t) — Wis(R)
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Overall picture @ @
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Results: Helium trimer (He,)
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Field-induced dynamics in He, »
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Field-induced dynamics in He, »
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Field-induced dynamics in He,
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Summary

Images of the structure of small helium clusters

only small part of the wave function at small internuclear distances “sees”
the laser field

internuclear distance dependent alighment pattern for He,

this pattern has been attributed to the dissociation dynamics of the
unbound J=2 state

no rotational revivals

a free particle wave packet evolution (with a phase!) L

no evidence for a significant population of the Efimov state of He,

The origin of the interferences in the alignment wave of He; is still unknown
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