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He-lon collisions:

* transfer of two equivalent electrons
* two different channels observed:

* sequential transfer
* resonant transfer “

Doérner et al, PRA 57, 3127 (1998), Fremont et al, PRA 50, 3117 (1994), Flechard et al, J. Phys.B 30, 3697 (1997)
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He-lon collisions:

» $ —
* transfer of two equivalent electrons
* two different channels observed:

* sequential transfer

* resonant transfer

Doérner et al, PRA 57, 3127 (1998), Fremont et al, PRA 50, 3117 (1994), Flechard et al, J. Phys.B 30, 3697 (1997)

Alkali-lon collisions:

» —>
* difference in binding energies is huge o
[ one- or two-step transfer? j




Recoll lon Momentum Spectroscopy
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Obtain information about collision:
e scattering angle 6 o« pirans

e energy transfer (Q o« piong

Dorner et al, Phys. Rep 330, 95 (2000)
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: ” : 2D detector
e time and position focusing

« field free drift region
e position sensitive detection drift tube
focus — —
projectile — —
- =
extraction

DePaola et al, Adv. At. Mol. Opt. Phys., 55, 139 (2008)
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2D detector

I

* position sensitive detection drift tube

* time and position focusing

« field free drift region
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Resolution limited by: e

* size of the collision region

» temperature of the target — i -
focus : :

=) e cooling beams
atoms trapped in a Magneto Optical Trap o \* z
projectile = ——
size ~ 500pum =L W

z

Lel,

T ~ 100uK — dp < 0.01 a.u. :

control over internal states! ,
extraction

DePaola et al, Adv. At. Mol. Opt. Phys., 55, 139 (2008)
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2D detector

I

drift tube

0% 4+ Na(3s) — O*"(1s*nIn’l") + Na**

e projectile velocity between 0.3 a.u. and 0.7 a.u.

e target atoms are all in the ground state

\
VA
L

e initial transverse momenta ~ 0.01 a.u.

 no detection of the projectile

TOCUS " m

cooling beams

projectile —

A
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2D detector

I

drift tube - target atoms are all in the ground state
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Experiments at KVI
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New spectrometer:
 improved optical access
* high resolution
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New source of atoms:

e atom beam precooled Iin

two dimensions
* low background ions
* high loading flux of 10° atom/s

* low beam divergence
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New source of atoms:

New spectrometer: _
e atom beam precooled in

 improved optical access _ _
two dimensions

* high resolution ) _
== * low background ions
* high loading flux of 10° atom/s

 low beam divergence
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example: Rb + Artot — Rp*t 1+ Apldt

values taken from Abdallah et al, PRA 58, 2911 (1998), NIST

initial conditions:

MOT size = 600 ym
- @ =190eV/191eV
- 0 =0.3 mrad, 0.5 mrad
- v =0.3 a.u.
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example: Rb + Artot — Rp*t 1+ Apldt

initial conditions:
MOT size = 600 pm
Q =190 eV/191eV

0 = 0.3 mrad, 0.5 mrad
v=0.3 a.u.

ptrans z [a.u]

T 0 5 0 g 10 15
ptrans y [a.u.]

ptrans [a.u.]

¥
o

L}

Quantum Dynamics
of Atomic and Molecular Systems

10F

M
T

0

“gg

TOF[us]

1
189.5

1
190

1 1 1 1
190.5 1M 191.5 192 1925

Q [eV]




Q

Simulations ,

of Atomic and Molecular Systems

example: Rb + Artot — Rp*t 1+ Apldt
initial conditions:
MOT size = 600 ym 5 '
Q =190 eV/191eV o o ]
0 = 0.3 mrad, 0.5 mrad £ | _
v=0.3 a.u. '
_ & _ |
initial conditions:
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0 = 0.3 mrad,0.5 mrad f‘} . |
v=0.3 a.u. s

Q [eV]
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example: Rb + Artot — Rp*t 1+ Apldt

initial conditions:
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Reduction of collision size:

loading into dipole trap
compressed MOT
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Which mechanisms come into play when
many electrons are transferred?

Low energetic highly charged ions up to U%2"
available at the HITRAP beamline.
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See poster B. Holtkemeier
tonight!
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Conclusion:

« first results on double charge transfer
» new design for recoil ion spectrometer

* new loading mechanism

See poster B. Holtkemeler

tonight!

Outlook:

» understand different transfer mechanisms for double electron transfer
e commissioning of the upgraded setup
« implementation of coincidence detection of projectile and recoil ion

* investigation of charge transfer between alkalis and highly charged ions
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