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Schematic diagram of the molecular potential energy curves for single
electron capture.

A plot of the potential curvesfor atwo-state problem.

A plot of V(R) versus R, with several potential curves with different
crossing radii.

Beam line setup using the CRY EBI S and octa-pole ion beam guide,
and retarding meshes to separate different charge species product ions.

Beamline setup using the CRY EBI S and octa-poleion beam guide,
and a charge-state analyzing magnet to separate different charge species
product ions.

Side and end-on view of the OPIG, with the charge-state analyzing
magnet and position sensitive detector.

Schematic diagram of the impedance matching circuit used on the
OPIG.

A plot displaying the x-y projection of an Ar*®ion asit passes through
the OPIG.

Velocity vector diagram of an inelastic collision between a projectileion
A% and an atom B, in the center-of-mass coordinates.

The OPIG’ s measurable angle limits, Q, asafunction of E;/Q.

The setup of the two sets of quadrupole lenses, and the vertical and
horizontal steerer on the downstream end of the OPIG.

Side and top views of the quadrupole lenses attached to the downstream
end of the OPIG.

A diagram illustrating how the primary beam, X%, and single and double
capture beams are focused on the detector.

Cross-sectional view of the OPIG and gas cell.



3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

321

3.22

3.23

3.24

4.1

A plot of the count rate (per second) vs. the percentage of the ion beam
measured from the back channel plate of the beam viewer.

A plot of the count rate (per second) vs. the percentage of the ion beam,
with an improved fit to the data.

The count rate of the primary, single, and double-capture beams, and
the sum plotted as afunction of the target pressure.

The count rate of the primary, single, and double-capture beams, and
the sum plotted as a function of the target pressure from 2to 10~ €° mb.

The single capture count rate versus target pressure, and alinear fit to
the data.

The double capture count rate versus target pressure, and alinear fit to
the data.

Schematic diagram of the electronics used for the position sensitive
detector.

Diagram showing the configuration of the 4 meshes used in retarding
the ion beam for calibrating the energy of ions extracted from the
CRYEBIS.

Anion beam cut-off curve generated using a set of retarding meshes,
and a derivative of the cut-off curve with a Gaussian fit.

Anion beam cut-off curve generated using the OPI G, and a derivative
of the cut-off curve with a Gaussian fit.

A cut-off curve for aN>" ion beam, using the retarding meshes (the
electron beam current on the CRYEBI S set to 6.7 mA) and a derivative
of the cut-off curve, and a Gaussian fit to the data.

A cut-off curve for aN® ion beam, using the retarding meshes (the
electron beam current on the CRYEBI S set to 6.7 mA) and a derivative
of the cut-off curve, and a Gaussian fit to the data.

A cut-off curve for aN" ion beam, using the retarding meshes (the
electron beam current on the CRYEBI S set to 6.7 mA) and a derivative
of the cut-off curve, and a Gaussian fit to the data.

Windows showing the x, y, r, sum, 2-dimensional position spectra, and

the x projection of the 2-dimensional position spectra on the VAX station
with data from atypical measurement displayed.
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Windows showing the gated primary, single capture, double capture,
sum, and total counts as a function of ramp voltage, with data from a
typical measurement displayed.

A representative graph for comparison between cross sections measured
at Kansas State University and those of Okuno, and three smple
theoretical models, displaying total single and double electron capture
cross sections versus the collision energy in the laboratory frame for
Ar® on H,.

Single capture cross section from this study conmpared with single capture cross
sections measured by Meyer, and Panov for the N™ + H, system

Total single and double electron capture cross sections plotted versus the
collision energy for Ar°* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar’* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + He. The solid lineisthe single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar''* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + H,. The solid lineisthe single capture
classical over-barrier mode.
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Total single and double electron capture cross sections plotted versus the
collision energy for Ar’* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar®* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for Ar*** + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for N* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for N* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for N> + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for N® + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for N™ + H,. The solid lineisthe single capture
classical over-barrier mode.

Tota single and double electron capture cross sections plotted versus the
collision energy for Ne”* + He. The solid line is the single capture
classical over-barrier model.

Tota single and double electron capture cross sections plotted versus the
collision energy for Ne® + He. The solid lineis the single capture
classical over-barrier model.
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Total single and double electron capture cross sections plotted versus the
collision energy for Ne” + He. The solid lineisthe single capture
classical over-barrier mode.

Tota single and double electron capture cross sections plotted versus the
collision energy for Ne®* + He. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy for Ne* + He. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy for O* + He. The solid lineis the single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy O?* + H,. The solid lineisthe single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy O?* + Ar. The solid lineis the single capture
classical over-barrier mode.

Total single and double electron capture cross sections plotted versus the
collision energy O°* + Ne. The solid lineis the single capture
classical over-barrier model.

Total single and double electron capture cross sections plotted versus the
collision energy Xe*®* + H,. The solid lineisthe single capture classical over-
barrier model (simple model).

A SIMION simulation, showing a side view of the quadrupoles and vertical and
horizontal steerers. Ar® ions, with an initia energy of 320 eV, and azimuthal
anglesranged from -10 and 10 degrees, are focused in the vertical plane.

A SIMION simulation, showing a side view of the quadrupoles and vertical and
horizontal steerers. Ar® ions, with aninitial energy of 320 eV, and elevation
angles ranged from -10 and 10 degrees, are focused before the analyzing
magnet in the horizonta plane.
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A SIMION simulation, showing athree dimensional view of the quadrupoles
and vertical and horizontal steerers. Ar® ions, with aninitial energy of 320 eV,

and azimuthal angles between -10 and 10 degrees, are focused in the horizontal
plane.
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