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Motivation

Collision experiment (atomic, molecular and cluster)

available comprehensive data and parameters

Benchmarking theory

Molecules in the Lifecycle of the ISM
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Charge Exchange Cross Section
Spectrum of the Perseus cIuster obtalned
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Charge Exchange Cross Section
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Measurement of Absolute Single and Double Charge Exchange Cross Sections for
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Shanghai EBIT
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Setup: 150 kV HCI platform

Molecular fragmentation COLTRIMS

Collision cross section CS measurement device
Surface irradiated interaction




Setup: 150 kV HCI platform

ECR 1on source
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Charge Exchange Cross Section

Faraday Cup Electric deflectors

90° Magnetic
Analyzer | I | | |

Electric deflectors

Gas Cell
= Sjt

. | X¥r0

! 51958

500 Mean x 246.2

= Mean y 282

3 e 2| MCP detector

400 .. =] Integral 5.196e+004

i .| Skewness x -3.022

350 ©.0 | Skewness y -2.535

- 300 51923 g

ECR 1on source 2sor el o
200
150
100
50

AN I WA R T FWW SN SR W
50 100 150 200 250 300 350 400 450 500

13



Charge Exchange Cross Section

O%* + He = O5*(1s2nl) + He*(1s) . ,
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Setup: COLTRIMS
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Setup: COLTRIMS

MCP detector
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Setup: COLTRIMS

O%* + He = 0O°*(1s?nl) + He*(15s)
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Charge Exchange Cross Section

What do we want to measure?

* Absolute total cross section \'/

* n state-selective cross sections ')

* n,[ state-selective cross sections (harder) Vv

* Full n,(,J,s state-selective cross sections (even harder)

* The photon emission spectra depend strongly on |, so it’s really
Important to test calculations of state-selective cross sections

* For every neutral target except H, also need to worry about
multiple capture!

* (radiative cascades are easy, right?)
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Charge Exchange Cross Section
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Charge Exchange Cross Section

Single Electron Capture Cross Section of O° - H,
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Charge Exchange Cross Section
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Charge Exchange Cross Section  Ar®* + He
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Summary and Outlook

» A HCI platform for the charge exchange
process studying in a wide energy range.

10 |

» The absolute electron capture CS and
State-selective Charge Exchange CS have
be measured.
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» The energy range could be extended.
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» Itis still a challenge for complicated collisior Energy (keV/u)
system in theory.
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