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Organizational matters 

�x Next year�[�• interest group coordinators will be Patrick Müller and Sven Ehlert 
�x We thank Christopher Rüger for his service and looking for a successor. 
�x The interest group supports the idea of a dedicated oral session regarding 100 years 

of Photoionization for the ASMS 2025 
�x We emphasized that the workshops and programme design during the conference 

are based on active participation. 

 

 



Content:  
�x All in all, it was a very enjoyable, lively and varied workshop. After a decline in 

interest in recent years, the increase in the number of participants since last year is 
pleasing and has continued this year. In addition to already active users of 
photoionization technology, there were also interested parties, so that the 
composition was split approximately in half. 

�x We used 2 short presentations to stimulate the discussion. The first was given by 
Prof. Dr. Ralf Zimmermann from the University of Rostock, Germany, with an 
interesting application of photoionization for the detection of organic trace 
compounds and hazardous substances such as explosives under water. The second, 
by Dr. Patrick Müller, addressed a systematic problem that many MS users stick to 
ionization methods that are sometimes unsuitable for their application, although a 
changeover is actually relatively simple. He explained this using the example of ESI vs. 
APPI. Both keynote speeches were followed by a lively discussion. 

�x Finally, Asher Newsome gave an outlook for 2026, the 100th anniversary of 
photoionization. 

 
�x All presentations can also be found in the attachment.  
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Agenda for the session

�‡Brief introduction and session business
- Introduction to actual chairs
- Call for new workshop co-chair volunteer(s)
- Call for session coordinator volunteer(s)

�‡Elevator pitch
- Prof. Ralf Zimmermann (University of Rostock, Germany)
- open

�‡100 years Photoionization
- Asher Newsome



Call for volunteers

�‡Wanted:�À�}�o�µ�v�š�����Œ�~�•�•���(�}�Œ���v���Æ�š���Ç�����Œ�[�•���Á�}�Œ�l�•�Z�}�‰�����}-chair to prepare 
ASMS Conference workshop for the Photoionization Interest Group

- Three-year tenure, responsible for planning and delivering the workshop only 
(no input or control over the oral session, selection of oral talks, or selection 
of posters)

�‡Wanted:�À�}�o�µ�v�š�����Œ�~�•�•���(�}�Œ���v���Æ�š���Ç�����Œ�[�•���W�Z�}�š�}�]�}�v�]�Ì���š�]�}�v���˜��
Photodissociation main conference session coordinator/chair

- Responsible for planning and delivering the main conference session only (no 
input or control over the workshop session)

- Workshop co-chairs can recommend oral session coordinator



Other business

�‡Please review your ASMS profile to ensure that you have Photoionization 
selected as an interest area

- �^�}�u�����]�•�•�µ���•���Á�]�š�Z���u���u�����Œ�•�[���]�v�š���Œ���•�š�•�������]�v�P���Á�]�‰���������µ�Œ�]�v�P���š�Z�����‰�o���š�(�}�Œ�u���u�]�P�Œ���š�]�}�v��
last year

�‡Please sign up to the ASMS Forums area and participate in the Forum 
discussions

- Login > My Account (top right corner) > Forums (top middle)
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Membrane Inlet-Photoionization MS for On-line Detection of 
Environmental Pollutants and Explosives in Sea Water

Carolin SCHWARZ1, Sven EHLERT1,4, Christian GEHM1,3, Denis STAROSTIN-PENNER1, Thorsten 
STREIBEL1,2, Andreas WALTE4, Detlef SCHULZ-BULL3, Johannes PASSIG1,2 

and Ralf ZIMMERMANN1,2, 

1 Joint Mass Spectrometry Centre, Chair of Analytical Chemistry, University of Rostock, Rostock, Germany
2 Joint Mass Spectrometry Centre, Comprehensive Molecular Analytics, Helmholtz Zentrum München, Germany

3 Leibniz Institute of Baltic Sea Research (IOW), Warnemünde, Germany  
4 Photonion GmbH, Schwerin, Germany  
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Soft Vacuum Photoionization Mass Spectrometry Approach (PIMS)

direct on -line
sampling

Soft vacuum photo ionization 
(low degree of fragmentation)  

With VUV light: SPI 
(Single Photon Ioniz-
ation,  e.g. 118 nm) 
�Î universal ionization

With UV laser pulses: REMPI 
(Resonance Enhanced 
Multiphoton Ionization) 
�Î Very selective 
e.g., sensitive for
aromatic molecules
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REMPI: Selective ionisation of aromatichydrocarbons and other analytes

Soft vacuum photo ionization

With UV laser pulses: REMPI 
(Resonance Enhanced Multi-
photon Ionization) 

�Î Very selective and sensitive 
for e.g., aromatic molecules

Analytical Application of REMPI-MS for gas analysis 

• Detection of profiles of Polycyclic Aromatic Hydrocarbons 
(PAH) and other aromatics via higher excited molecular 
states (fixed frequency lasers), 
e.g., PAH-profiles for single aerosol particles Mass Spec. 
e.g., Process analysis of coffee roast gases (flavor profiling)
e.g., Profiling of cannabis/cigarette smoke (e.g. THC, CBD)

• Resonant detection of smaller target molecules via 
specific molecular states (tunable laser, jet/effusive inlet),
e.g., ultra-trace detection of monochlorobenzene as 
surrogate for dioxins in waste incineration flues gas

�Î REMPI particularly suited for special MS applications which 
utilize the unique selectivity and sensitivity 

�Î here: Application of REMPI for analysis of PAH (fuel spills) 
and TNT (unexploded ammunition) in sea water 
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Substance REMPI – MIMS [ng/L] GC –MS[ng/L]

Naphthalene 121 115

Acenaphthene 48 13

Fluorene 17 16

Phenanthrene 87 679

Membrane Probe for MIMS analysis of 
aromatic water pollutants using REMPI-MS  

Application to Warnow Estuary water (Rostock, Germany)
�Î ppt detection limits for Polycyclic Aromatic Hydrocarbons

REMPI-MS for aqueous samples: Membrane inlet -Photoionization mass 
spectrometry (MI-PIMS) approach: Direct PAH analysis in water 

�'���Z�u�����š�����o�X�U�����v���o�X�����Z���u�X���î�ì�í�õ�U���õ�í�U���í�ñ�ñ�ð�ó�>�í�ñ�ñ�ñ�ð
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• Aim: Real-time shipboard and in-situ detection system to trace ammunition compounds in coastal areas.
• Technologies: Laser-based online mass spectrometry approaches with advanced membrane inlet technology.
• Features: High sensitivity and selectivity due to membrane inlet technology and photoionization process.
• Application: Detection of leakage of ammunitions in coastal areas and regions with unexploded ordnance.

Ammunition dumped in the Sea: The AMMOTRACe Project

1) Screening of bottom 
water for disintegrated 
dumped ammunition by 
shipborneMembrane-
Inlet Photo-Ionization 
Mass Spectrometry
(MI-PIMS)   

2) Testing of individual 
object by submersible
Membrane-Inlet Photo-
Ionization Mass Spectro-
metry (MI-PIMS) as 
payload of Remotely 
Operated underwater 
Vehicle (ROV)
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Detectionof Nitro-OrganicExplosives via REMPI of NO

Photolyticalrelease of NO2 after absorption 
of 226/115 nm photon  followed by pre-
dissociation to NO. NO then is selectively 
ionized by REMPI at 226 nm or 115 nm
C. Munson et al, Laser-based Detection Methods of Explosives, in Counterterrorist Detection
Techniques of Explosives (Editor: Jehuda Yinon), Elsevier 2007

• REMPI mass spectra of nitroaromatics show only a peak at m/z = 30 (NO)
• REMPI spectra of NO show highest peaks around  215 nm and 226 nm
• Considerable NO signal also at 213 nm
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REMPI spectra of nitro aromatics (m/z = 30)

Energy OPO @226 nm: 4.1 mJ
Energy OPO @215 nm: 2.7 mJ
Energy 5th Nd:YAGHarmonic (213 nm): 6.1 mJ
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1. Extraction of compounds from 
sea water by membrane inlet

2. Heating of membrane 
for vaporization

3. Cryo-focusing 

4. Fast thermal desorption 
of cold trap 

5. Desorbed analytes
subjected to´REMPI-
TOFMS with 213, 215 or 
226 nm for detection of 
nitro compounds via NO

�Î LOD 2-NT: 200 ng/L

Shipborne Membrane-Inlet Photo-Ionization Mass Spectrometry 

MI-PIMS setup for ship based system
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Shipborne Membrane-Inlet Photo-Ionization Mass Spectrometry 

Seabed MI-PIMS sampling with submersible OTC probe at 
“Kolberger Heide” ammunition dumps site in the Baltic Sea 
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Development of submersible MI-PIMS for ROV-based exploration

Design/setup of submersible MI-PIMS system in pressure proof housing 
Wight: 490 kg (with battery)

Dimension: 1791x930x420 mm  

Battery capacity: 24V, 105 Ah, 

Charging: 2 h / 50 A, 

Power consumption: 25-40 A

Operation duration: ~ 3 h

Max. diving depth: 100 m

Membrane Inlet: External sheet

Mass spectrometer: Compact 
Reflectron-TOFMS (Kaesdorf/Photonion)

Laser: Diode pumped Nd:YAG(180 
mJ@1064 nm) with 210-680 nm 
tunable OPO (Innolas)

Communication: LAN via internal 
industry PC
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Development of submersible MI-PIMS for ROV-based exploration

Design/setup of submersible MI-PIMS system in pressure proof housing 
Wight: 490 kg (with battery)

Dimension: 1791x930x420 mm  

Battery capacity: 24V, 105 Ah, 

Charging: 2 h / 50 A, 

Power consumption: 25-40 A

Operation duration: ~ 3 h

Max. diving depth: 100 m

Membrane Inlet: External sheet

Mass spectrometer: Compact 
Reflectron-TOFMS (Kaesdorf/Photonion)

Laser: Diode pumped Nd:YAG(180 
mJ@1064 nm) with 210-680 nm 
tunable OPO (Innolas)

Communication: LAN via internal 
industry PC
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PAH from
seawater

REMPI @ 245 nm

First test of submersible MI-PIMS for ROV-based exploration

German Research Vessel “FS Alkor” Ammotrace Alkortest cruise, October 2024

ROV 
unit

�ÎSubmersible
MI-PIMS unit  
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Advancing Radical-Driven Ionization and Fragmentation Techniques
 for Isomer-Resolved Mass Spectrometry

Patrick Mueller, Gérard Hopfgartner

Life Sciences Mass Spectrometry 
Department of Inorganic and Analytical Chemistry

 University of Geneva
 Geneva, Switzerland   
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Atmospheric Pressure Photoionization: Unlocking Adaptive Ion Formation for LC-MS

Mueller, P., R. Bonner, and G. Hopfgartner, Anal Chem, 2022, 10.1021/acs.analchem.2c02105
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�‡ APPI allows the formation of radical cations and protonated ions
�‡ Dopant choice allows to tailor ion speciation
�‡ Dopant choice allows to finetune selectivity and sensitivity
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Collision-Induced Dissociation of Radical Cations allows to Distinguish Isomers
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EI: Electron Ionization, APPI: Atmospheric Pressure Photoionization, ESI: Electrospray Ionization, CID: Collision-induced Dissociation 
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Radical Cation CID Enables Rational Differentiation of Endogenous Steroid Isomers
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Mueller, P. and G. Hopfgartner, Anal. Chem 2025, ChemRxiv 2024 and https://github.com/lsmsgeneva/MsRadaR



https://asms.org/docs/default-source/history-posters/history-of-mass-spectrometry-ionization-methods-of-the-20th-century.pdf
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Revelsky I. A., Yashin, Yu. S., Voznesensky V. N.,
KEurochki V.K., Kostyanovsky R.G.

MASS SPECTROMETRY WITH PHOTOIONIZATION AT ATMOSPHERIC PRESSURE OF N-ALKANES, ALCOHOLS, KETONES, ESTERS AND AMINES

In the chromatography-mass spectrometric analysis of complex mixtures of organic compounds, electron impact ionization (EI) and chemical ionization (CI) are widely used.
In 1973, a method of mass spectrometric analysis with atmospheric pressure CI (APC) was proposed [1, 2]. Primary reagent ionsare generated from the carrier gas in a corona 
discharge or under the influence of P-radiation. The composition of reagent ions under IAD conditions depends on the impurities �G�����������������1���������1�������O�G�������X�V�X�D�O�O�\���S�U�H�V�H�Q�W���L�Q���W�K�H��
carrier gas. The main ions - H+(H20)t and also 02+(H20D, K0+(H20)t, NaNC, etc., are obtained as a result of the cluster formation reaction, which is the main one in IAD.
The sample is ionized due to ion-molecular reactions of proton or charge transfer, abstraction of hydride ion, formation of cluster ions Mm(H20)nH+, MPN+, (M-H)+, 
M(1MO)+, M02+, etc. A large number The peaks corresponding to these ions make it difficult to interpret the mass spectrum andidentify the sample. The formation of cluster 
ions reduces the sensitivity of the method, since the analyzed compound is part of a series of cluster ions, and the intensity of the MH+, [M-H]+ ions, which are used for 
identification and quantification, often amounts to several percent of the total ion current.
The number of cluster ions can be reduced by the collisional dissociation method [3] or by modifying the source with a corona discharge [4]. However, this increases the 
likelihood of fragmentation and the mass spectrum is not always simplified.
To carry out mass spectral analysis with high sensitivity constant over time, a constant and highest possible concentration of reagent ions is required. The latter is limited by the 
activity of the p-emitter (or the intensity of the corona discharge) and depends on the content of impurities in the carrier gas. An increase in the content of impurities with a 
greater proton affinity than the sample reduces the number of reagent ions and, accordingly, the sensitivity and reproducibility. Contamination of the source leads to a loss of 
sensitivity for the compound being analyzed, so careful cleaning of the carrier gas and ion source is required (long-term heating at 400° [5]). Apparently, therefore, the number of 
works on the use of mass spectrometry with IAD for the analysis of mixtures of organic compounds is small, and the main attention is paid to the analysis of compounds with 
high electron affinity [6, 7] when recording the mass spectrum of negative ions.

�,�Q���W�K�L�V���Z�R�U�N�����V�W�X�G�L�H�V���K�D�Y�H���E�H�J�X�Q���R�Q���W�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���R�E�W�D�L�Q�L�Q�J���D���P�D�V�V���V�S�H�F�W�U�X�P���F�R�Q�V�L�V�W�L�Q�J���R�Q�O�\���R�I���P�R�O�H�F�X�O�D�U���R�Q�H�V�������0���µ�����R�U��quasi-molecular (MH+) ion with amounts of 
analyzed compounds of 10-12 g and below. Solving this problem will improve the reliability of identification of submicroscopic substances and reduce the detection limit. For 
this purpose, IAD was used with UV radiation with an energy lower than the ionization potential of the carrier gas and the impurities present in it. An ion source was developed, 
its main characteristics were studied, and a comparison was made with a standard ion source with IAD P radiation [9]. For a number of compounds, the mass spectra of IAD with 
UV-11p emitters were studied.

EXPERIMENTAL PART
The design of the source of exposure to IAD by UV radiation with energies of 10.2 and 11.7 eV is given in [10]. The nonon source was installed on the flange of a mass 
spectrometer manufactured by Gtpshchap, 4021.
Normal and aromatic hydrocarbons, alcohols, ethers and amines with a purity of at least 99% were studied as model compounds. The separation of impurities from the samples 
was carried out on a quartz capillary column (length 25 m, internal diameter 0.25 mm, phase 8E-30) connected directly to the ionization chamber of the ionization source. The 
carrier gas is helium with a purity of 99.99%. The flow through the column was
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