
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Negative-ion/positive-ion coincidence spectroscopy with a novel spectrometer

Stråhlman, Christian; Sankari, Rami; Kivimäki, Antti; Richter, Robert; Coreno, Marcello;
Nyholm, Ralf
Published in:
Journal of Physics: Conference Series

DOI:
10.1088/1742-6596/635/11/112123

2015

Link to publication

Citation for published version (APA):
Stråhlman, C., Sankari, R., Kivimäki, A., Richter, R., Coreno, M., & Nyholm, R. (2015). Negative-ion/positive-ion
coincidence spectroscopy with a novel spectrometer. Journal of Physics: Conference Series, 635, [112123].
https://doi.org/10.1088/1742-6596/635/11/112123

Total number of authors:
6

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

Download date: 23. May. 2023

https://doi.org/10.1088/1742-6596/635/11/112123
https://portal.research.lu.se/en/publications/57b38dc2-6a24-47d0-94cc-390f2e759331
https://doi.org/10.1088/1742-6596/635/11/112123


Christian Stråhlman* 1, Rami Sankari*, Antti Kivimäki†, Robert Richter‡, Marcello Coreno# and   
Ralf Nyholm* 

* MAX IV Laboratory, Lund University, Box 118, 221 00 Lund, Sweden 
† CNR-IOM, Laboratorio TASC, 34149 Trieste, Italy 

‡ Elettra–Sincrotrone Trieste, Area Science Park, 34149 Trieste, Italy 
# CNR-ISM, S.S. 14 Km 163.5, Basovizza, I-34149 Trieste, Italy 

Synopsis A novel instrument for negative-ion/positive-ion coincidence spectroscopy (NIPICO) is presented. The 
instrument consists of a double TOF spectrometer with a common extraction region. Electrons are deflected by 
means of a magnetic field. We demonstrate detections of double (NIPICO) and triple (NIPIPICO) coincidences. 

 Core-excited states usually decay by emitting 

electrons or much less probably by emitting soft 

x-ray photons. The yield of negative ions typi-

cally increases at these resonances. Since nega-

tive ions only will be created in negative-

ion/positive-ion pairs, these fragments can be 

detected in coincidence. A negative-

ion/positive-ion coincidence technique 

(NIPICO) allows us to study how yields of dif-

ferent fragmentation channels vary when the 

photon energy is tuned to different resonances 

and associated kinetic energy releases. 

We have designed a negative-ion time-of-flight 

spectrometer to be used together with a positive-ion 

time-of-flight spectrometer provided by the Gas 

Phase beamline at the Elettra storage ring [1]. The 

two spectrometers are mounted facing each other 

with a common interaction region. Ions and elec-

trons are extracted by means of an electric field. 

The electrons are deflected by a magnetic field, 

similar to pioneering experiments by Schermann et 

al [2], in the negative spectrometer flight tube, re-

ducing efficiently the detection of elec-

tron/negative-ion coincidences. The instrument 

could be operated either using a pulsed electric po-

tential in the interaction region or using a constant 

field. In the latter case, the identities of the positive 

and negative ions are deduced from the unique time 

between the two ion detections.  

As a first target for our instrument we chose the 

SF6 molecule, known to produce negative ions at 

resonances close to the S 2p and F 1s edges [3,4]. 

Figure 1 shows a measurement at two resonances 

above and below the S 2p ionization edge. They 

were measured with a constant extraction field and 

show three main NIPICO channels S-/F+, F-/F+ and 

F-/S+. The pronounced doublet structure of the two 

former indicates a significant kinetic energy release 

in the corresponding dissociation channels. A 

change in branching ratios between the S-/F+ and F-

/F+ coincidence channels is also seen. We have also 

detected several three-particle coincidence channels 

(NIPIPICO), such as F-/F+/F+ and F-/S+/ F+. 

Figure 1. NIPICO spectrum for three resonances 
close to the S 2p IP. The t-scale indicates the differ-
ences between the positive ion TOF and the negative 
ion TOF. The main coincidence channels are indi-
cated. The sharp peak at t = 0 arise either from cross-
talk between the two detectors or fluorescence emis-
sion. The second sharp peak at t = -1100 is a compu-
ting artefact. 
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