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Experimental Set-Up

XUV spectrograph & MCP (4 stripes)

Capacitor banks
4 x 3 uk
Charging voltage
20 — 30 kV
Electric current
100 kA, 600 ns
Load
carbon fibre

- _ . & =20,120 um
e g | = SN (8 mm length)
towards Nd:'YAG Pressure

CCD 2HG <101 Pa

laser probing PIN diode



Carbon fibre

Al-filtered PIN diode signal

Shot no. 0105093, carbon fibre 120 um, U=27 kV
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Time Integrated
XUV spectrum 2-5 nm

Collisional-radiative
Shot no. 0201311
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Time resolved

+XUV spectrum 2-5 nm

Lyo / Heo ratio
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Shot no. 0110313, voltage 23 kV
Grating 1200 gr./mm, side-on spectrum
MCP: 5 ns exposure time
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Carbon 120 um

Time Integrated

XUV spectrum 10-24 nm
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OVI2s-3p
C VI 2p-3d
CV2p-4d

OV2p-3d
OV 2p?- 2p3d
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wavelength [nm]

No. 0105091
Voltage 27 kV
Grating 600 gr./mm
End-on spectrum
Detector: UV-4 film
ldentified transition
O IV-Vlions
CV,CVlions
Temperature
T.~15eV (O VI)
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Time resolved

XUV spectrum 8-24 nm
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Voltage U=24 kV
Grating 600 gr./mm
Side-on spectrum

10 ns exposure time
-60 ns: no. 0110161

5 ns: no. 0110151
100 ns: no. 0110113

Temperature (O VI)
T,~25eV



Time resolved

VUV pinhole images

Initial phase Pinch Dissasembly
-130ns -120ns -100 ns -5ns +5ns +40ns +180ns
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no. 0202155 no. 0202181 no. 0202156
MCP with exposure time 5 ns, spatial resolution 200 um.




Time resolved

XUV pinhole images

XUV Image VUV Image Shot no. 0210141

0,8 um Al filter ~ Without any filter Voltage 20 kV
cathode XUV spectrum 10-24 nm
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Schlieren images

cathode

anode
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no. 021029A no. 0210245B no. 0210011 no.021029B

Laser probing, 3 ns exposure time, 2HG Nd:YAG




XUV spectrum 8-18 nm

(Copper plasma)
+

Our result Laser produced plasma
(brass electrodes) (solid copper)

Fiedorowicz et al. :
J. Phys. IV 11 (2001) solid copper
40000 F pro_409 — Pr2-411

shot no. 0110161 (-60 ns)
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Carbon fibre



Comparison of carbon fibres
with 20 and 120 um diameter

Diameter of carbon fibre um m
XUV pulse:
emitted at 260 £ 30 ns 210 £ 30 ns
Y 50 =30 ns 15+5ns
XUV spectrum 8-24 nm more impurities
Temperature T, (O VI) 15 eV 15 eV
Temperature T, (C V, C VI) 60 eV 80 eV

El. density n_,(CV,CVI) 3.10® cm™ 1020 cm-3

The peak current as well as the maximum emitted
power were the same in the both cases.



Conclusions

 EXxperiments with temporal XUV diagnostics
» XUV spectroscopy
» Pinhole imaging
» Schlieren imaging

 Electron temperature and density estimation

« XUV, VUV and electron density gradient
Images with temporal resolution

« Comparison of carbon fibres with 20 and
120 um diameter
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