
authors emai sksharmatriamkyushuua 

Study of the plasma driven permeation of hydrogen through a nickel 
membrane in RF and ohmic plasmas in the spherical tokamak QUEST 
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1. Introduction 
      

         
       
       
       


        
       
  
         
    
        



       
        

Γ

   Γ   
        

   
        
    
        
    
        
         



        
        

      

          
         
         
 
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
        
        

     
       
       
        
      
      

      


 
       
        



2. Experimental setup 



       

       
  
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3. Results and Discussion 
3.1 Global measurement of PDP 
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    Γ  
Γ
      ×   
      α 
       
        
 α       
        α  α) 

α
   α      

         

       
        

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3.2 Reproducibility in PDP measurements 


     
 
       
 

 ×      

        
 ±      α  
±
  
   α      
        


     ± 
        
     
       α 
       
     α    
        
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3.3 Parametric study of PDP 

Γ
      
  τ      
τ      
         
       


3.3.1 Discharge width scan 


 τ= 
       

          
    
Γ

Γ τ   
  τ      
       

4.0x109

3.5

3.0

2.5

2.0

Q
PD

P 
(a

.u
.)

1680167516701665
hot o.

3.25308e099.70699e11 (2.9 )

600x1015

400

200

0

ΓΓ ΓΓ
PD

P(
H

/m
2/

s)

100806040200
Time (s)

 29 s (discharge width) 
 20 s

10 s
5 s

1s

(hot o. 3598  3602) (a)

16x1018

12

8

4

0

Q
PD

P(
H

/m
2 )

302520151050
 ττττdis (s)

(b)
 QPDP

144

S.K. Sharma et al.,  Study of the Plasma Driven Permeation of Hydrogen through a Nickel Membrane in RF and Ohmic Plasmas in the Spherical Tokamak QUEST



 










































αα

  

3.3.2 RF power scan 


          τ  

           
      × 
×
       




     α   
α α

        α
        
α
           

       

     
        
     
       


3.3.3 Gas puff scan 


         τ 
        
      τ    
        

τ
  

  ×  ×      
Γ       
τ

         
       
   
α         

α
    α     
α    

 Γ        
    ∝ √  
τ

3.3.4 Effect of magnetic field on QPDP  

 
  ±        

      
ττ
        
        
±       
         
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        

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τατ 


4. Conclusion 

  Γ   
     

        
α    
       
          
  ±      
   τ τ  
       
        
       
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