
http://loa.ensta.fr/
UMR 7639

Laboratoire d’Optique Appliquée
Palaiseau – FRANCE   

Interferometric measurement of  thin plasma density

gradient on solid targets

02/06/2015 1

maimouna.bocoum@ensta-paristech.fr

TARGETRY CONFERENCE , 2015

BOCOUM Maïmouna
F.Böhle , A.Vernier , A.Jullien , J.P Rousseau , H.Jacqmin , R.Lopez-Martens

M.Thevenet , B.Beaurepaire , J.Faure



HHG from plasma mirrors
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Solid target requirements
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Borot – PhD (2012)

mmw 150 =

mw foc µ89.0,0 =

mw foc µ6.2,0 =
mZR µ3.27=

mmw 50 =

mZR µ3=
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• kHz experiment

• Micrometric precision

100 µm



Stabilization of target
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Borot – PhD (2012)
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Mach-Zender interferometer
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Borot – PhD (2012)
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Mach-Zender interferometer
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Borot – PhD (2012)
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Fringe spacing 
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Mach-Zender interferometer
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Borot – PhD (2012)
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Passive stabilization
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Active stabilization
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Experiment
Gradient control
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Main pulse :
mfwhm µτ 7.1=

Isothermal expansion model : 

Solide

Kruer 1988
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slit

Prepulse, 30fs pulse

30-100 uJ , kHz

Main pulse, 30fs pulse

1-3 mJ , kHz

217 HH − Generation of plasma

plasma non linear 
response 
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214 /10 cmWI pump >

218 /10 cmWI probe >



Experiment
Gradient control
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Spacial
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Direct camera
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Simulation of CPS traces
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Exemple of gaussian simulated Far field reflected profil:

TARGETRY CONFERENCE , 2015

Ti
plasma eTT ϕ=



Simulation of CPS traces
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Phase retrieval algorithm

http://loa.ensta.fr/

02/06/2015 14

0 20 40 60
0

100

200

300

400

Errors on retreival

Iteration

e
rr

o
r 

(%
)

 

 
R = 1
R = 2
R = 10
R = 100
R = 1000

Influence of increased reflectivity:

Retreival 
limitation

TARGETRY CONFERENCE , 2015

−1 −0.5 0 0.5 1
0

1

2

microns

re
fl
e

c
ti
v
it
y

 

 

−1 −0.5 0 0.5 1

0

1

2

p
h

a
s
e



CPS upcoming experiment
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• Testing different mask geometries

• Proper imaging of reflected beam

• Probe reflectivity evolution at early
stages of ionisation
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• Working on retrieval algorithm

Conclusion:

Perspectives:

• Simple estimate of plasma 
expansion on kHz rotating solid target 

• First implementation of
phase retrieval algorithm



Acknowledgements

http://loa.ensta.fr/

02/06/2015 16

LOA – APPLI groupLOA – PCO group

Rodrigo Lopez-Martens*

Aurélie Jullien

Hermance Jacqmin

Brigitte Mercier

Jean Phillippe Rousseau

Stefan Haessler

Maxence Thevenet

Benoit Beaurepaire

Aline Vernier

Fabien Quéré*

Jérôme Faure*

Frederik Böhle

CEA

TARGETRY CONFERENCE , 2015

Antonin Borot


