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                    Abstract

We have studied the dynamic evolution of a Cs atom photo-excited from 6s to 6p and 7s states on a helium droplet using time-dependent 4He-DFT simulations. Depending on the excited electronic state, the Cs impurity remains on the droplet surface or it is ejected. Upon subsequent photo-ionization of the excited Cs atom the resulting Cs+ cation may either be ejected or come back to the droplet, depending on the time delay between photo-excitation and photo-ionization. We have calculated the critical time delay separating these two different behaviors, as well as final ion velocities. These observables will be used for future comparison with planned pump-probe experiments.

Graphical abstract

                  



                


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Effective pressures on the outer-, inner-, and shell-confined hydrogenic atoms
                                        
                                    

                                    
                                        Article
                                        
                                         21 May 2023
                                    

                                

                                Zhi Ling Zhou, Li Guang Jiao, … Stephan Fritzsche

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Ionization of a Silicon Surface Layer Induced by a High-Intensity Subpicosecond Electric Field
                                        
                                    

                                    
                                        Article
                                        
                                         28 February 2024
                                    

                                

                                Mikhail B. Agranat, Andrey V. Ovchinnikov & Oleg V. Chefonov

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Thermal properties of a one-dimensional dirac oscillator in a homogeneous electric field with generalized snyder model: path integral treatment
                                        
                                    

                                    
                                        Article
                                        
                                         02 March 2024
                                    

                                

                                Thouiba Benzair, Thouria Chohra & Tahar Boudjedaa

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	 J.P. Toennies, A.F. Vilesov, Angew. Chem. Int. Ed. 43, 2622 (2004)
Article 
    
                    Google Scholar 
                

	F. Stienkemeier, K. Lehmann, J. Phys. B. 39, R127 (2006)
Article 
    ADS 
    
                    Google Scholar 
                

	M. Mudrich, F. Stienkemeier, Int. Rev. Phys. Chem. 33, 301 (2014)
Article 
    
                    Google Scholar 
                

	E. Loginov, M. Drabbels, J. Phys. Chem. A 111, 7504 (2007)
Article 
    
                    Google Scholar 
                

	X. Zhang, M. Drabbels, J. Chem. Phys. 137, 051102 (2012)
Article 
    ADS 
    
                    Google Scholar 
                

	N.B. Brauer, S. Smolarek, E. Loginov, D. Mateo, A. Hernando, M. Pi, M. Barranco, W.J. Buma, M. Drabbels, Phys. Rev. Lett. 111, 153002 (2013)
Article 
    ADS 
    
                    Google Scholar 
                

	B. Thaler, S. Ranftl, P. Heim, S. Cesnik, L. Treiber, R. Meyer, A.W. Hauser, W.E. Ernst, M. Koch, Nat. Commun. 9, 4006 (2018)
Article 
    ADS 
    
                    Google Scholar 
                

	F. Stienkemeier, J. Higgins, C. Callegari, S.I. Kanorsky, W.E. Ernst, G. Scoles, Z. Phys. D 38, 253 (1996)
Article 
    ADS 
    
                    Google Scholar 
                

	O. Bünermann, G. Droppelmann, A. Hernando, R. Mayol, F. Stienkemeier, J. Phys. Chem. A 111, 12684 (2007)
Article 
    
                    Google Scholar 
                

	A. Pifrader, O. Allard, G. Auböck, C. Callegari, W.E. Ernst, R. Huber, F. Ancilotto, J. Chem. Phys. 133, 164502 (2010)
Article 
    ADS 
    
                    Google Scholar 
                

	C. Callegari, W.E. Ernst, in Handbook of High Resolution Spectroscopy, edited by M. Quack, F. Merkt (Wiley, New York, 2011, Vol. 3, p. 1551

	F. Ancilotto, M. Barranco, F. Coppens, J. Eloranta, N. Halberstadt, A. Hernando, D. Mateo, M. Pi, Int. Rev. Phys. Chem. 36, 621 (2017)
Article 
    
                    Google Scholar 
                

	F. Lackner, G. Krois, M. Theisen, M. Koch, W.E. Ernst, Phys. Chem. Chem. Phys. 13, 18781 (2011)
Article 
    
                    Google Scholar 
                

	F.R. Brühl, R.A. Trasca, W.E. Ernst, J. Chem. Phys. 115, 10220 (2001)
Article 
    ADS 
    
                    Google Scholar 
                

	M. Theisen, F. Lackner, W.E. Ernst, J. Chem. Phys. 135, 074306 (2011)
Article 
    ADS 
    
                    Google Scholar 
                

	A. Leal, D. Mateo, A. Hernando, M. Pi, M. Barranco, A. Ponti, F. Cargnoni, M. Drabbels, Phys. Rev. B 90, 224518 (2014)
Article 
    ADS 
    
                    Google Scholar 
                

	J. von Vangerow, O. John, F. Stienkemeier, M. Mudrich, J. Chem. Phys. 143, 034302 (2015)
Article 
    ADS 
    
                    Google Scholar 
                

	J. von Vangerow, F. Coppens, A. Leal, M. Pi, M. Barranco, N. Halberstadt, F. Stienkemeier, M. Mudrich, J. Phys. Chem. Lett. 8, 307 (2017)
Article 
    
                    Google Scholar 
                

	A. Hernando, M. Barranco, M. Pi, E. Loginov, M. Langlet, M. Drabbels, Phys. Chem. Chem. Phys. 14, 3996 (2012)
Article 
    
                    Google Scholar 
                

	A. Vilà, M. González, R. Mayol, Phys. Chem. Chem. Phys. 18, 2006 (2016)
Article 
    
                    Google Scholar 
                

	F. Coppens, J. von Vangerow, M. Barranco, N. Halberstadt, F. Stienkemeier, M. Pi, M. Mudrich, Phys. Chem. Chem. Phys. 20, 9309 (2018)
Article 
    
                    Google Scholar 
                

	F. Ancilotto, E. Cheng, M.W. Cole, F. Toigo, Z. Phys. D 98, 323 (1995)
Article 
    
                    Google Scholar 
                

	F. Dalfovo, A. Lastri, L. Pricaupenko, S. Stringari, J. Treiner, Phys. Rev. B 52, 1193 (1995)
Article 
    ADS 
    
                    Google Scholar 
                

	F. Ancilotto, M. Barranco, F. Caupin, R. Mayol, M. Pi, Phys. Rev. B 72, 214522 (2005)
Article 
    ADS 
    
                    Google Scholar 
                

	S.H. Patil, J. Chem. Phys. 94, 8089 (1991)
Article 
    ADS 
    
                    Google Scholar 
                

	M. Pi, F. Ancilotto, F. Coppens, N. Halberstadt, A. Hernando, A. Leal, D. Mateo, R. Mayol, M. Barranco, 4He-DFT BCN-TLS: A Computer Package for Simulating Structural Properties and Dynamics of Doped Liquid Helium-4 Systems, https://github.com/bcntls2016/
                        

	M. Barranco, F. Coppens, N. Halberstadt, A. Hernando, A. Leal, D. Mateo, R. Mayol, M. Pi, Zero temperature DFT and TDDFT for 4He: A short guide for practitioners (2017) https://github.com/bcntls2016/DFT-Guide/blob/master/dft-guide.pdf
                        

	D. Mateo, A. Hernando, M. Barranco, R. Mayol, M. Pi, Phys. Rev. B 83, 174505 (2011)
Article 
    ADS 
    
                    Google Scholar 
                

	J. Pascale, Phys. Rev. A 28, 632 (1983)
Article 
    ADS 
    
                    Google Scholar 
                

	J.L. Persson, Q. Hui, Z.J. Jakubek, M. Nakamura, M. Takami, Phys. Rev. Lett. 76, 1501 (1996)
Article 
    ADS 
    
                    Google Scholar 
                

	A. Hernando, M. Barranco, R. Mayol, M. Pi, M. Krośnicki, Phys. Rev. B 77, 024513 (2008)
Article 
    ADS 
    
                    Google Scholar 
                

	A. Kramida, Y. Ralchenko, J. Reader, NIST ASD Team, NIST Atomic Spectra Database (version 5.0) (National Institute of Standards and Technology, Gaithersburg, MD, 2012), Available at http://physics.nist.gov/asd
                        

	C. Callegari, F. Ancilotto, J. Phys. Chem. A 115, 6789 (2011)
Article 
    
                    Google Scholar 
                

	J. von Vangerow, A. Stieg, F. Stienkemeier, M. Mudrich, A. Leal, D. Mateo, A. Hernando, M. Barranco, M. Pi, J. Phys. Chem. A 118, 6604 (2014)
Article 
    
                    Google Scholar 
                

	D. Mateo, A. Hernando, M. Barranco, E. Loginov, M. Drabbels, M. Pi, Phys. Chem. Chem. Phys. 15, 18388 (2013)
Article 
    
                    Google Scholar 
                

	A. Nakayama, K. Yamashita, J. Chem. Phys. 114, 780 (2001)
Article 
    ADS 
    
                    Google Scholar 
                

	P.H.E. Meier, E. Bauer, Group Theory (North-Holland, Amsterdam, 1962)

	A. Leal, X. Zhang, M. Barranco, F. Cargnoni, A. Hernando, D. Mateo, M. Mella, M. Drabbels, M. Pi, J. Chem. Phys 144, 094302 (2016)
Article 
    ADS 
    
                    Google Scholar 
                

	A.D. Koutselos, E.A. Mason, L.A. Viehland, J. Chem. Phys. 93, 7125 (1990)
Article 
    ADS 
    
                    Google Scholar 
                

	G. Auböck, J. Nagl, C. Callegari, W.E. Ernst, Phys. Rev. Lett. 101, 035301 (2008)
Article 
    ADS 
    
                    Google Scholar 
                

	G. Droppelmann, O. Bünermann, C.P. Schulz, S. Stienkemeier, Phys. Rev. Lett. 93, 023402 (2004)
Article 
    ADS 
    
                    Google Scholar 
                

	P. Moroshkin, A. Hofer, A. Weis, Phys. Rep. 469, 1 (2008)
Article 
    ADS 
    
                    Google Scholar 
                

	M. Martinez, F. Coppens, M. Barranco, N. Halberstadt, M. Pi, Phys. Chem. Chem. Phys. 21, 3626 (2019)
Article 
    
                    Google Scholar 
                

	P. Vindel Zandbergen, M. Barranco, F. Cargnoni, M. Drabbels, M. Pi, N. Halberstadt, J. Chem. Phys. 148, 144302 (2018)
Article 
    ADS 
    
                    Google Scholar 
                

	L. Fechner, B. Grüner, A. Sieg, C. Callegari, F. Ancilotto, F. Stienkemeier, M. Mudrich, Phys. Chem. Chem. Phys. 14, 3843 (2012)
Article 
    
                    Google Scholar 
                

	A. Kautsch, M. Koch, W.E. Ernst, J. Phys. Chem. A 117, 9621 (2013)
Article 
    
                    Google Scholar 
                

	M. Koch, G. Auböck, C. Callegari, W.E. Ernst, Phys. Rev. Lett. 103, 035302 (2009)
Article 
    ADS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Laboratoire des Collisions, Agrégats, Réactivité, IRSAMC, UMR 5589, CNRS et Université Paul Sabatier-Toulouse 3, 118 route de Narbonne, 31062, Toulouse Cedex 09, France
François Coppens, Manuel Barranco & Nadine Halberstadt

	Physikalisches Institut, Universität Freiburg, 79104, Freiburg, Germany
Johannes von Vangerow & Frank Stienkemeier

	Departament FQA, Facultat de Fsica, Universitat de Barcelona, Diagonal 645, 08028, Barcelona, Spain
Antonio Leal, Manuel Barranco & Martí Pi

	Institute of Nanoscience and Nanotechnology (IN2UB), Universitat de Barcelona, Barcelona, Spain
Manuel Barranco & Martí Pi

	Department of Physics and Astronomy, Aarhus University, 8000, Aarhus C, Denmark
Marcel Mudrich

	Freiburg Institute of Advanced Studies (FRIAS), University of Freiburg, 79194, Freiburg, Germany
Frank Stienkemeier


Authors	François CoppensView author publications
You can also search for this author in
                        PubMed Google Scholar



	Johannes von VangerowView author publications
You can also search for this author in
                        PubMed Google Scholar



	Antonio LealView author publications
You can also search for this author in
                        PubMed Google Scholar



	Manuel BarrancoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nadine HalberstadtView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marcel MudrichView author publications
You can also search for this author in
                        PubMed Google Scholar



	Martí PiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Frank StienkemeierView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Martí Pi.


Additional information
Contribution to the Topical Issue “Dynamics of Systems on the Nanoscale (2018)”, edited by Ilko Bald, Ilia A. Solov’yov, Nigel J. Mason and Andrey V. Solov’yov.


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Coppens, F., von Vangerow, J., Leal, A. et al. Fall-back time for photo-ionized Cs atoms attached to superfluid 4He nanodroplets.
                    Eur. Phys. J. D 73, 94 (2019). https://doi.org/10.1140/epjd/e2019-90692-0
Download citation
	Received: 19 December 2018

	Revised: 11 March 2019

	Published: 07 May 2019

	DOI: https://doi.org/10.1140/epjd/e2019-90692-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        









                    
                

            

            
                
                    

                    
                        
                            
    
        
            
                Associated Content

                
                    
                        
                        Part of a collection:

                        
                        
                            Topical Issue: Dynamics of Systems on the Nanoscale (2018)
                        

                    

                
            

        
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.238.189.62
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    