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Introduction

The objectives assigned for the summer student programme were:

1. Develop a Labview subVi to extract a 24bit FLASH bunch ID, 16 from
a NI6535 and 8 from DOOCS.

2. Improve the user interface of a Labview software to control an oscillo-
scope and store data from it.

3. Analyze some data from a spectrometer, concerning BN and Si3N4

samples heated by xuv pulses from FLASH.

1 FLASH Bunch ID

The FLASH bunches are pretty di�erent one from another. So when ac-
quiring data is sometimes important to keep track of which bunch generated
that.The characteristics are registered by the system and a sequential 32-bit
ID is assigned to every bunch, but in our case just the 24 less signi�cant ones
are needed. To send to the computer the bunch id, a NI6535 I/O interface
is used. It has a 32-pin port, and since 16 of them are wanted to be used
for writing, 16 are left for reading. Here comes the necessity to recover the
remaining 8 bits from somewhere else. A "ready to use" Labview subVi was
then coded. It waits for the trigger, then reads from the I/O device the less
signi�cant 16bits, and the remaining 8 bits from the Ethernet from DOOCS,
and merge them together.

2 Oscilloscope software

The scope-gui software is an interface to control an oscilloscope, save data,
and analyze it. My second task was about solving two issues about the scope
settings controls: the software actually was waiting for a trigger from the
scope to change them and it was not possible to use them during acquisition.
So an event-driven approach was used to solve both issues at once.

3 Data Analysis for line spectroscopy on BN

and Si3N4 samples

My third task was about doing some preliminary data analysis on some
512x2048 images from a CCD detector. These images came from BN and
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Si3N4 samples heated by xuv pulses from FLASH. In �gure 1 there is an
example of the image from the detector.

Figure 1: Example of image from the Si3N4 sample

As clearly visible from the picture the lines are curved and asymmetric
due to the focusing devices. The �rst step was to get a good line spectrum
from these images.

First, the background was subtracted, and then the symmetry of the
image was exploited to �nd the center of the lines. That is, the point where
the e�ect of focusing devices is less pronounced. There was some hopes
that using just a very narrow central line one could actually get a lineout
with gaussian enough peaks, but it turned out that was not the case. So
a compromise between statistics and relative low asymmetrical e�ects was
used for the line width.

The next step was identifying the lines. The comparison between BN and
Si3N4 gives immediately hints on which the nitrogen lines are (�gure 2).

Figure 3 shows the identi�ed lines. All the details are taken from the NIST
website. N IV and N V lines are present, as well as Si V ones. Also, there
are a couple of lines neither from Si or N, probably some oxygen impurities.

The samples were moved away from the focus during the experiment,
which means changing the energy deposited on the sample from xuv pulses
and therefore the temperature. In �gure 4 the spectra of Si3N4 on di�erent
positions are plotted, showing the line changes for every shot.

At this point, the temperature of the sample can be estimated from the
ratio of the lines intensities for the identi�ed transitions from the Boltzmann
distribution as [1]

I1

I2

=
ω1

ω2

f1

f2

e−h̄(ω1−ω2)/kBTc

where ω and f are respectively the frequencies and the oscillator strengths
of the lines. Nitrogen IV lines at 24.8 and 28.5 nm were used.

Results are given in tables 1 and 2. Notice that these are just rough
estimates, and the error on them can go up to 1 eV or even more. A more
ra�nate analysis will be needed to obtain more reliable results.
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Figure 2: BN and Si3N4 spectra compared
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Figure 3: Identi�ed lines on a Si3N4 shot
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Figure 4: Spectra for di�erent z-positions

zPos Tc (eV)
-0.100 7.4
0.000 6.7
0.075 4.7
0.100 4.4
0.200 4.8

Table 1: Calculated temperatures for BN

zPos Tc (eV)
-0.200 6.2
-0.150 6.5
-0.125 6.4
-0.100 8.9
-0.050 9.7
0.000 7.3
0.050 5.3
0.100 5.0

Table 2: Calculated temperatures for Si3N4
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