
CONTENTS 

Abstract ee en ee seen er I 

A M III 

RS m V 

“Introduction... a 1 

С" 1 

1.1.1 Different directions in quantum fluid clusters research.................... 2 

1.1.2 Molecular rotation in helium nanodroplets............ 3 

1.1.3 Spectroscopy of ions in helium nanodroplets............. ne: 7 

1.2 AA ee ee ne 8 

3 ONE A 9 

2 Experimental setup... ses 11 

21. Омен ее о ев 11 

DI Laser n 15 

2.9 Methods... in 16 

2.3.1 Excitatjon spectra en ee n 16 

2.3.2 Ion-velocity map imaging... eerie noire rnnn 16 

2.3.3 Time-of-flight mass spectra... линии 17 

3. —Setup.optimisationi...sa se n 19 

3.1 Motivation. un nen en 19 

3.2 Reflectron time-of-flight spectrometer eee eee eeeteee te eeeeteeees 19 

3.2.1 Concepts a in 19 

3.2.2 Barm x mE 22 

3.2.3 Simulated ion trajectories and mass resolution.......................ssss 24 

3.2.4 Experimental details .:...::5 tondere renim teo Le ro dene s 27 

VII



3.3 High-Voltage switch... e eee eene eene 29 PIS OP AB UT soin ES 123 

34 Эша reine nom exierint e rens eei aee desees 30 Liso. 131 

4  Pendular state spectroscopy of molecular i0ns ............ инининннинни 31 Acknowledgements u... 000 a A 

4.1 Introduction erento 31 Curriculum Vitae. o 0. ee reed E 

4.2 Concepts and methods................. emnes 34 

4.2.1 Coordinate system and orientation determination ......................... 34 

4.2.2 Calculations of molecular orientation................. 36 

4.2.3 и 39 

4.3 Experimental approach... nen 43 

4.3.1 Layout... in 43 

4.3.2 Methoden. en den ren en dass sas eee ee 44 

4.4 Results... iii 46 

4.4.1 NEAR €——— 46 

4.4.2 (8 Tato dte nlii T —— 51 

457 ОУ оон анна 69 

5 Ion spectroscopy of sodium ion water complexes 73 

A o A A ee. 73 

5.2 Experimental approach.......... iii ee 75 

5.3 Support information and concepts.............. ини 75 

5.3.1 Pick-up probability and evaporative cooling loss... 75 

5.3.2 Sodium dimer and solvation сошр]ехез ........... ленин 79 

DA. Results. nu. A A es 82 

5.4.1 Опе 1азег ехрегленв$ ..... иене наке 82 

5.4.2 Rovibrational spectroscopy of Na(OH2)* ii 93 

5:5. SUMMARY a a ia ts 105 

6 Summary. i nen 109 

т Вест сев: ое CR 113 

List of abbreviations............ ii ss nonnnrnnnnnnnannnns 121 

IX


