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Summary  

ÅA new method to measure a photoexcitation cross-

section 

ÅH- photodetachment at ɚ=1064 nm 

ÅComparison with former experimental and calculated 

values 
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Definition of the cross -section  

target 

Collision probability dP/dt = ůʌ  



First method : calibrate everything  

Excitation probability :  P = ůʌT   Ÿ 

Measure 

- Number N0 of illuminated atoms 

- Number N of excited atoms 

- Time of illumination T 

- Incident flux ʌ 

No non-linear effect ? Have all targets undergone the same 

illumination ה ? For the same time T ? 

Do N and N0 countings have identical efficiencies ? 

Final uncertainty: Ó 15% 

ů = N/N0 (Tה)-1 

Photodetachment :       H- + hɜ Ÿ H + e- 

How are the number N of neutral atoms produced and the 

number N0 of illuminated ions measured? 



An important quantity for atomic physics  

The one-photon probability given by Fermi golden rule, for 

transitions to a continuum of states, has the form 

This is a dP/dt = ůʌ, with ɤ 



Saturated regime 

Linear 

regime 

63% 

Second method : use saturation to set the probability scale  

Saturation gives a natural 

probability scale. No need to 

measure N nor N0 ! 

 

Calibration remains 

necessary only for the light 

flux and interaction time. 

Signal 

Illumination 

ůʌŰ =1  

Detachment probability cannot increase indefinitely as ůʌŰ  



Third method : asymptotic properties of the saturated regime  

With a laser spatial profile 

f(x,y) and time profile g(t), with 

ions moving at velocity v: 

Density of detached ions 



Third method : asymptotic properties of the saturated regime  

Asymptotically 

ln(ES) 



Third method : asymptotic properties of the saturated regime  

The lin/log plot was 
already used, but to 
measure saturation 
intensities. 
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Experimental set -up 

H- 

beam 

laser  
Neutral atom 

detection  



Photodetachment  cross -

section (1064 nm)  

Waist (µm) 

4.3(16) 

4.5(11) 

4.9(12) 

4.5(18) 

4.9(27) 

4.6(7) 

Uncertainties : 

Waist : ± 2 µm 

Duration : ± 1 ns 

Pulse energy : ± 3% 

+ Statistical : ± 6% 

Merging with the 2nd method : 

4.5(6) 10-21 m2 



H- photodetachment cross -section variation with energy  

A.G. Abrashkevich & M. Shapiro, Phys. Rev. A 50 (1994) 1205  


