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Ortho para transitions in reactive H+ + H2(j) collisions 
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H+ + H2: Radiative association 

D. Gerlich et al. J. Phys. Chem. (2013) 

 



Hn
+ cluster growth stationary equilibrium: n = 19 
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T = 10 K, [H2] = 1014 cm-3, storage time 10 s 
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AB 22PT Chemnitz, since 2010 Prague 

 

H- + D / D- + H        CH+ + H 



N+ + p/n-H2 at 15K 

D. Gerlich J. Chem. Soc. Faraday Trans. 89 (1993) 2199 

  



Correlation diagram 

I. Zymak, M. Hejduk, D. Mulin, R. Plašil, J. Glosík, D. Gerlich, Ap.J. 768 (2013) 86 

 



N+ + H2 state specific rate coefficients k(j, ja) 

I. Zymak, M. Hejduk, D. Mulin, R. Plašil, J. Glosík, D. Gerlich, Ap.J. 768 (2013) 86 

 



para-ortho conversion: gas inlet system 

Gaber, Diplom thesis, Univ. Freiburg 1987 

 

CARS spectrum of n-H2 
and enriched p-H2 

reconversion in a stainless steel 
gas inlet system: τ = 12.5 d 



DIBs in 22-pole 
 

E. K. Campbell, M.Holz, D. Gerlich & J. P. Maier 
Nature 523 (2015) 322 

 



Cooling C60
+, attaching He 

 

 

First synthesis of He-C60
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ISORI 

02.09.2014 



The ISORI instrument 

J. Jašík, Ján Zabka, J. Roithová, D. Gerlich, IJMS 354–355 (2013) 204 

 



First gas phase IR spectra of He-C60
+ 

D. Gerlich, J. Jašík, J. Roithová, in preparation 
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H3
+(J,G): probing with O2 

L. Kluge, S. Gärtner, S. Brünken, O. Asvany, D. Gerlich, S. Schlemmer, Phil. Trans. R. Soc. A, 370 (2012) 5041 

 



H3
+ transitions: LIICG and LICT 

I. Savic, D. Gerlich, O. Asvany, P. Jusko, S. Schlemmer, Mol. Phys. 113 (2015) 2320 

 

H3
+(v2=1) + O2 → 

                   O2H+ + H2 
 



He-H3
+ system 

I. Savic, D. Gerlich, O. Asvanyc, P. Jusko, S. Schlemmer, Mol. Phys. 113 (2015) 2320 
Michael Harding and Ad van der Avoird Jan 2017 

 



He-H3
+ vdW - potential 

I. Savic, D. Gerlich, M. Harding, A. van d.Avoird, S. Schlemmer, in preparation 2017  

 



He-H3
+ potential 

I. Savic, D. Gerlich, M. Harding, A. van d.Avoird, S. Schlemmer, in preparation 2017  

 



He-H3
+ thermal population at 8.7 K 

I. Savic, D. Gerlich, M. Harding, A. van d.Avoird, S. Schlemmer, in preparation 2017  

 



How to assign the states: statistics 
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FeO+ + H2 → Fe+ + H2O 

D. Gerlich, J. Jašík, E. Andris, R. Navrátil, J. Roithová, ChemPhysChem 17 (2016) 3723 

 

20 years: ICR, SIFT, GIB, TV SIFT, spin forbidden k(300 K) = 10–11 cm3/s 
 
S. G. Ard et al. J. Phys. Chem. A 118 (2014) 6789 
J.N. Harvey, D.P. Tew, Int. J. Mass Spectrom. 354 (2013) 263 
D. Schröder et al. Int. J. Mass Spectrom. Ion Proc. 161 (1997) 175 



FeO+ + H2 + He 
 



FeO+ + H2 + He 
 



[(H2)FeO]+ intermediates in the trap 
 



IR spectrum of the reaction intermediate [(H2)FeO]+ 
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RF multipoles: 22- or 4-pole? 

 

 
Original 22-pole 

 

Selection criteria 
Cooling: Tcoll = m1 T2 + m2 T1 / (m1 + m2) 

High order multipole: wide nearly field free region 
Linear w4PT: harmonic potential 

Squeezing ion cloud into the laser beam 
Mass selective resonant excitation 

Isomer specific gas friction 

Wire quadrupole, printed board 

     

Next generation 22 pole 
Sapphire holders 
Minimal volume 

Integrated correction electrodes 
42 pole with 0.5 mm rods 

      
 



Cryogenic trap for astrochemistry 

Cooperation with J. Roithova and J. Jassik, Prague 
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