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The COLTRIMS-Reaction Microscope
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Introduction
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Ion detection

,Determination of the absolute Configuration"

4 Pitzer et al., Science 341, 1096 (2013)
e ¢

LSpatial Imaging at the quantum limit"
L. Schmidt et al PRL 108, 73202 (2012)
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Photoelectron
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Photoelectron
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,Molecules illuminated from within"
Landers et al., PRL 87, 013002 (2001)
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Photoelectron
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Photoelectron
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Secondary electrons
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Electron-Electron-coincidences
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Schoffler et al., Science 320, 920 (2008)
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The main challenge
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The main challenge
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The main challenge: countrates
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Vacuum (interaction chamber)

« NEG pump (3500 I/s H,, 2700 I/s H,O)
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* long dilute 4-stage jet (length ~1.5 m)

» short dense 3-stage jet (small cross section; XFEL=Synchrotron)

SLC-1720

p resolution: <1 nm

¥ normal load: 20 N (2 kg)
vacuum: down to 10" mbar
travel range: 12 mm

non magnetic: available

size: 22 x 17 X 8.5 mm?
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* long dilute 4-stage jet (length ~1.5 m)

» short dense 3-stage jet (small cross section; XFEL=Synchrotron)
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densities & rates

* 6, suppression: Hy/N, e

Target area density:
« short & dense: up to 2-101! particles/cm? (Helium)

* long & dilute: <0.1 molecule/focus
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densities & rates
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Spectrometer
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Spectrometer
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e variable in length/geometry (5 — 75 cm) for optimal resolution

» magnetic fields up to 50 Gauss (0.1 eV - 2 keV elec. with 4r)
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Spectrometer
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* Up to 4 analog channels h/

« Up to 4 GSPS sampling rate -400p

. H 1 :‘I 1 1 I 1 1 1 I 1 i 1 [ 1 1 1 I 1 1 1 I 1 1 1 I
12 bits resolution 3000 3200 3400 3600 3800 4000

* Up to 2 GHz analog bandwidth t[0.1 ns]
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The XFEL-REMI
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Summary — The First Experiment(s)

Targets:

« anything out of gas bottle
* any liquid with some vapor pressure
« clusters up 10~ atoms

Observables:

* 1ion, 2 ions, ... severs
« electrons (?
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Summary — The First Experiment(s)
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