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Experiment

» Highly charged ions produced in an ECR ion source

Be Window Transmission (%)

i ¢ Mass to charge (m/q) selection by a 90° bending magnet
» Beam highly collimated by 0.5mm apertures
* Gas pressure in collision cell measured directly by a Baratron
# Jons scattered by less than 2° collected by a deep Faraday cup

« Product and primary ions separated by electrostatic reflection

A N GSEC * Pure Ge solid state X-ray detector with 7.5um Be window
il T Y i
schenitl, . F nglhauser, MPE ~ views collisions at 90°

: has high collection and detection efficiency o
. . o
. . " - has good resolution for a solid swate device (= 100eV)
I'he New High Resolution X-ray telescopes
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XXMM .. Chandra le Exchange Cross Sections in H,O Results

Total Cross Sections

* Absolute results measured at collision energies of 7q keV
# Classical over-barrier model not reliable as capture occurs into more than one n-level

* Double exchange cross sections can be large

* Large comtributions to exchange cross sections from autoionizing multiple cay
X-ray Spectra

* H and He-like Lyman X-ray transitions (np — 1s) are observed

* Metastable 2s level weakly populated (< 5%)

Ton charge « Intensities show initial population of Ilevels is not statistical - 5, p and ¢ orbitals - "
. . 5. el « ~ . .t preferred .
Interaction of the Solar Wind with Solar System Gases 2 ;
teractio t b « ar-y « Radiative stabilisation following double capture chserved in Nel® & X = Ne' (2p— 15)
» Solar Wind i
— Conisists of small mmounts (= 0.1%) of C, N. 0, Ne, 8i. Mg, Fe In highly charged states Publications
Velocities of < 200 o 800 ks (100 3000 e V/amu) + Greenwood et al., Ap. ., 529, 605 (2000)
* Interacis with gases in the solar system « Greenwood et ak, Ap. 1. 533, L.175 (2000)
Planetary amiospheres. cometary atmospheres(H,0, CO,, CO.etc.), interstellar gas at the heliopause (H, He)
» Charge exchange cross sections #re large (101 - 101* cm?) — dominant atomic process
* Charge exchange believed to contribute to X-rays from
« Comets, Lisse ef al., Scienee, 274, 208 (1996),  Lisse et al., Iearus 141, 316 (199%)
Background radiation, Cravens Ap. (2000
- Jovian Aurora, Cravens e al, J.Geopl Res., 100, 17153 (1995)
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