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In 2006, the JUSIFA beamline was undergoing major changes of the electronics and the computer 
system. New VME-based electronics replaced the old Huber stepper motor control. The control of 
the DC-motors is also now VME-based due to the concept, which has been worked out by R. 
Nowak (HASYLAB) and D. Hamann (Forschungszentrum Jülich). The old VMS-cluster was shut 
down in August 2006 and meanwhile replaced by a combined system of a LINUX-PC and a 
Windows-XP-PC. The calculation programs run still on the UNIX workstation hasjusi1, which can 
be remotely accessed via 'Secure shell client' from outside through the DESY firewall.  

The combined Windows-XP and LINUX system replaced the old electronics for the Gabriel 
detector by interfacing suitable electronics from FAST ComTec (the MPA3 - Multiparameter Data 
Acquisition System) to a NIM-TDC developed at ESRF (the N110-TDC).  The MPA-3 is a fast 
multi-channel data acquisition system, which is normally combined with external ADCs or multi-
scaler systems. The open system technology enables the accommodation of the NIM-TDC N110 of 
ESRF, which can be used to encode the delay line pulses of a 2-dimensional multi-wire 
proportional counter (Gabriel detector). The ESRF-TDC allows adjustable time frames with time 
resolutions in the range between 130 and 160 picoseconds. The N110 provides a coincidence stage, 
which can be used to remove: i) Double events caused by two photons within the coincidence gate 
or double events on the cathodes produced by additional noise, or ii) Incomplete events on the 
detector, which miss a cathode pulse for instance because a cathode pulse was not able to pass the 
discriminator stage due to a small pulse height at lower energies (for instance Ti-K-edge at 5 keV).  

When combining the N110 with the MPA-3, it became necessary to adjust properly the data and 
status signals on the N110-databus to the MPA-3 input; i.e. the pulse heights, the pulse lengths and 
the impedances, to guarantee that 100% of the processed pulses are taken over by the MPA-3, 
which is mandatory for a reliable calibration of the scattering curves in absolute units of cm-1 with 
high accuracy. To ensure a 100% takeover of the signals, the complete new system was tested with 
a pulse generator. Definitely all pulses are taken over by the MPA-3 up to count rates of 500000 
cps (= 500 kHz), which is five times larger than the maximum count rate which one should 
normally employ for the Gabriel detector. 

Furthermore, as in the past, an accurate synchronization between the flux measurements (monitor 
count rate now in the VME electronic) and the measurement of the scattering pattern (now in the 
MPA-3) is mandatory to achieve a reliable normalization and by this, a reliable calibration into 
absolute units of the scattering curves. In close collaboration with FAST ComTec, the PCI-based 
electronic of the MPA-3 was modified, and a synchronization in the nanosecond regime was 
accomplished. The synchronization was tested with the pulse generator down to ≈10 µsec. To give 
an example what this means: If a measurement of 10 seconds duration is performed, the accuracy 
due to the synchronization is now better than 10-6 (guaranteed). Thus, the precision is better by a 
factor of 103, when comparing to the accuracy needed for the separation of the pure-resonant 
scattering contribution of polyelectrolytes or amorphous alloys in the ∆I/I=10-3 regime (or below in 
future applications) [1,2]. 

In close cooperation with Thorsten Kracht (HASYLAB) and continuing early work of Joachim 
Metge (formerly GKSS, now ALBA), the ASAXS sequences have been re-established as closely 
related to the old ones, running at the JUSIFA since 1991, i.e. Collect with a new editor based 
Setup (not very comfortable but sufficient). The new collect program provides automatic 
measurements of empty beam, dark current, reference measurement (before and after sample 
measurement), transmission of the samples, different sample measurements at different energies as 
known from the past. Sample orientation and programming of temperature treatment is in 
preparation and will be available in the future. Additionally, the new program for single exposures 
(similar to the old Hand_2d) with a Live display and a transmission measurement program 
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(replacing the old program Energy scan) have been established. The old data formats have been 
kept. The data sets can be implemented on the UNIX machine hasjusi1, where the automatic 
calculation algorithm (absint-auswert and absint-auswert-sector with automatic corrections of 
detector sensitivity, empty beam, dark current, calibration into absolute units, combination of the 
scattering curves from different detector distances, energy calibration, beam center, error 
propagation, pre-defined q-bins etc.) is running. 

With the new detector-electronics synchronized precisely with the flux measurements and the new 
ASAXS measurement programs, JUSIFA offers again the possibility of precise quantitative 
ASAXS measurements as known from the past. Further improvements of the measurement 
programs (comparative transmission spectra of different samples, energy calibration with respect to 
Heidenhain encoder, and measurement of different references within an ASAXS sequence...) are 
under way.  

The help and support by R. Döhrmann, M. Dommach, R. Gehrke, J. Medved, M.-T. Nunez-Pardo-
de-Vera, R. Wengler, and H. Zink from HASYLAB are acknowledged. 
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Figure 1: Layout of the new 2d-detector electronic at ASAXS-beamline JUSIFA. 
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