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Scheme of experiment

400 um probing spot Ay foil/scintillator

Streak spectrometer .
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signals to expect, we used
conservative settings (slit (20
Gated camera pixels), gain, fiber diameter
(400 um)) to maximize the
signal. This resulted in
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Absolute calibration following instrumental
parameters:
*15 nm wavelength resolution
,_Calibration Spectrum of Osram Lamp at 2600K. +200 ns temporal resolution
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Beam current

Overlay of photo diode and FFC measurements
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Scintilator, 5 us streak sweep, gain 40, taken on 08/08/08
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*Energy contained in the pre-pulse (red) is approx 50% of the flat-top
(green), which makes effectively pre-heating pulse 150 ns longer



Scintillator comparison

Same machine and camera settings

eldentical scintillator materials

*Main scintillator has been shot >>100 times

*Target scintillator scintillator has been shot ~50 times

Integrated spectrum
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Opened questions:

*Why intensities are so different (x100)?

*Why temporal responses are different

*Why “lines-like” spectrum?

*Why IR lines show after compressed peak only?
*Why non-linear response

*Does the scintillator material degrade?

Target scintillator
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Shot#10

Absolute radiation spectrum

Spectrum of #8
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JeX ‘iﬂlF?ﬂ]lﬁus{Fm‘ Tm=2w.3. Tine=2531.49, TM=1235.57

Data processing (fitting)
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K and T are the fitting parmeters
*Attempted to fit “grey”, “linear” and “square” laws of emissivity
*Performed non-linear least square optimization (Levenberg-Marquardt) with statistical weights.
» Used sensitivity of spectrometer as a weight function
Fitting is a “Bonus” and serves as a reference only.

*Discrepancy can be explained by many reasons: non-equilibrium, scintillation, low-level of signal,
sample is not optically thick, screening hot vapor, gas-droplet mixture etc...
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Remarkable features:

«Streak registers radiation appearing before the beginning of the beam!
*Fitted T show different evolution in comparison to brightness T
*Fitted T falls-off much slower (nearly constant)

*Fitted “linear” and “square” T almost match around peak

*Heating rate from S|mulat|on does not match the experiment
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Possible reasons for “the early radiation”:

*Neutralization plasma->no, lines are x1000 weaker

*Target is preheated by plasma and radiates thermally-possible? Enrique says plasma will add +3K only
«Stray light within instrument-> see photos bellow

*What else?

Streak is x10 more intense than scintillator



Missing energ

1000 nm, #8

=000r|.... Theory (Enrique)
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*Neutralization plasma AT~3 K

*Pre-pulse peak AT~150 K



Counts

Origin of spectral lines

Potential sources of lines:

*Neutralization plasma

sLens (when ions pass through the foil and hit the lens)

*Target scintillation (due to ion beam or excitation of atomic level in gas)

Spectrum recorded my streak camera in various scenarios (raw counts):
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Summary: lines are coming from the Au target only!




Spectrum of Au #10 (averaged over 8 us) and Au NIST (relative intensity)
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Summary: We could identify all lines as Au lines, but what is their nature?




« 10-3 Lines
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Lines are always present, they become remarkable when
thermal radiation decreases after the peak.

Since lines “follow” the beam current, it is fair to assume that
they are excited by ions of the beam?
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