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Molecular ions play key roles in many phenomena of chemictréest, from combustion to interstellar chemistry. Totduet
understand the physical and chemical behavior of the iormiah processes, information on their structure, energied,quantum
states must be obtained. High resolution spectroscopy éfaative tool in this endeavor, especially in the investign of molecular
ions of interstellar interest, as spectroscopy is the ooty available to probe the interstellar medium. This teghei however, can
be very difficult when applied to molecular ions, due to spdatongestion with neutral species and the low density 0§ joroduced.
To circumvent these problems, we are developing a uniqueofapnducting high resolution spectroscopy on moleculasioalled
Sensitive, Cooled, Resolved, lon BEam Spectroscopy (SER)BThis technique features ion-neutral discriminatizarrow spectral
linewidths from kinematic compression, high signal fromriggenhanced spectroscopic techniques, and mass s@gditom Doppler
analysis and time-of-flight (TOF) mass spectrometry. Ttatesy can also be upgraded with a supersonic expansion iocestustudy
rotationally cooled molecular ions.

Recent modifications to and insights from the instrument bdl presented and discussed. These include exploringatitfe
electrode configurations of the presently used cold cattsmilece, which has led to clarifications into molecular ewins of the
gaseous sample before extraction into the ion beam. Mas$rapdata of hydrogen samples clearly show the differeretevéen ion
extraction by anode and extraction by cathode. Other itenetpresented include implementation of highly sensitpecgoscopic
techniques, such as Noise Immune Cavity Enhanced Optidatétlyne Molecular Spectroscopy (NICE-OHMS).



