







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 26 January 2006



                    Laser-plasma acceleration of quasi-monoenergetic protons from microstructured targets

                    	H. Schwoerer1, 
	S. Pfotenhauer1, 
	O. Jäckel1, 
	K.-U. Amthor1, 
	B. Liesfeld1, 
	W. Ziegler1, 
	R. Sauerbrey1, 
	K. W. D. Ledingham1,2,3 & 
	…
	T. Esirkepov4,5 

Show authors

                    

                    
                        
    Nature

                        volume 439, pages 445–448 (2006)Cite this article
                    

                    
        
            	
                        5043 Accesses

                    
	
                        646 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Particle acceleration based on high intensity laser systems (a process known as laser–plasma acceleration) has achieved high quality particle beams that compare favourably with conventional acceleration techniques in terms of emittance, brightness and pulse duration1,2,3,4. A long-term difficulty associated with laser–plasma acceleration—the very broad, exponential energy spectrum of the emitted particles—has been overcome recently for electron beams5,6,7. Here we report analogous results for ions, specifically the production of quasi-monoenergetic proton beams using laser–plasma accelerators. Reliable and reproducible laser-accelerated ion beams were achieved by intense laser irradiation of solid microstructured targets. This proof-of-principle experiment serves to illuminate the role of laser-generated plasmas as feasible particle sources. Scalability studies show that, owing to their compact size and reasonable cost, such table-top laser systems with high repetition rates could contribute to the development of new generations of particle injectors that may be suitable for medical proton therapy8,9,10.
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                    Figure 1: 
                        Laser acceleration of protons from the back side of a microstructured target.
                      


Figure 2: 
                        Experimental and target arrangement for laser proton acceleration from microstructured targets.
                      


Figure 3: 
                        Proton spectra from the Thomson spectrometer.
                      


Figure 4: 
                        Results from simulations and scalability of the technique.
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        Editorial Summary
Ion beams feel the squeeze
Acceleration of particles by intense laser–plasma interactions is a promising alternative to conventional particle accelerators. Two groups this week report advances in this field that bring the prospect of monoenergetic ion beams closer. Such beams are necessary for various potential applications including medical proton and heavy-ion therapy. Hegelich et al. produced laser-driven C5+ions with a vastly reduced energy spread compared to previous experiments. And Schwoerer et al. produced quasi-monoenergetic proton beams from intense laser irradiation of solid microstructured targets.
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