
Δt

r∥r

x

TD r̄1

z
y

x
z

y

r̄3

r̄2

L L

Interests

Mutual neutralisation of atmospheric radical ions  
at the double electrostatic ion storage ring DESIREE

N2 + hν → N+
2 + e−

O + e− → O− + hν

N+
2 + e− → N + N + EK

In our own atmosphere, radical ions are 
produced all the time due to the UV radiation 
from the sun.

During the night, charge reducing reactions 
between these species occur.

N+
2 + O− → N + N + O + EK

O+
2 + e− → O + O + EK

O2 + hν → O+
2 + e−

Dissociative 
Recombination

Mutual  
neutralisation

The excess energy of these reactions, results in  
atmospheric phenomena such as airglow,  
heating, and gravitational escape.

MethodsResults
We use a double electrostatic storage ion ring 
(DESIREE), which is cooled down to 15K. 
Mutual neutralisation takes place in a  
common merged section in which the collision 
energy is controlled by a bias voltage.

We measure the displacement of the products 
using a three-dimensional detection system.

We determine the break-up dynamics of these 
reactions, based on the distributions of these 
events on the detectors, using Dalitz analysis.

O+
2 + O− → O + O + O + EK
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Ionic composition and airglow regions

O+
2 + O− → O + O + O + EK

• Distinct break-up dynamics: Sequential break-up 
observed for the dominating channel.

Asymmetric ring

Symmetric ring

Steerer

Deflector

Detectors

Quadrupoles

A+

B−

1 2 3 5 6 7404

U

Pick ups

Drift tubes

0

• Only three-body channels observed, with high 
kinetic energy release and vibrational dependence. 

EK : Kinetic energy release

N+
2 + O− → N + N + O + EK

η1 =
E1 − E2
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N+
2 + O− → N*2 + O + EK
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• Both two-body and three-body break-up observed, with varying kinetic energy release 


