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Introduction
Synchrotron radiation sources have become indispensable for high resolution powder diffraction experiments and the number of researchers using synchrotron radiation facilities is increasing steadily. To increase the efficiency of the
measurements we have designed and manufactured a multiple-detector system with four analyser units and four scintillation counters. The four analyser diffractometers are based on the Cox [1] parallel beam geometry. The efficiency of the
system is determined by the net measuring time. The parameters the angular overlap and the angular width of the scans are the essential factors controlling the netmeasuring time. Different scan configurationswill be discussed which provide for
a maximum angular overlap of the scans (gain factors up to 3.6) [2] or a maximum width of the angular range.With interval scans reflections are detected only once by one of the four counters: so the gain factor can increased further. The powder
diffraction pattern of Si-Al O -NaCl (Fig.2) took 36h22´ with a single detector.With the multiple-detector-system the measurment has done within 15h11´. Using 11 interval scans the measuring time is reduced to 5h30´. This is a gain factor over
7.
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The Rietveld refinements are
done simultaneously with four
data sets (48754 data points).
The powder data statistics and
the atom parameters deliver
good results. The measurement
took 9 hours. The parameters are:
angular range 9.5° - 97° (2 ),
step width 0.004°, wavelength
1.6385Å,RT.

θ

Depending on themeasuring job the user can decide
whether he wants a short measuring session which
requires a small angular overlap, or to extend the
measuring range which requires a large angular
overlap. In both cases he will profit of the efficiency
of the system (Tab.1).

20.0 40.0 60.0

2theta

0 . 0

5000.0

10000.0

20
2 (°)θ

0

0

5000

001

011

111

022
113

004

133

111

002

012

022

003

113

222
023

013
112

10000

30 40 50 60

113
012

observed profile intensity

hkl LaB6
hkl Si

calculated profile intensity
difference between the observed
and calculated intensities

Fig.1: Rietveld refinement of LaB6+Si pattern
using a single detector. Red crosses represent the
observed profile intensity, blue lines the
calculated profile intensity and the difference
between the observed and calculated intensities is
given at the bottom (green line).

Fig.2:

15h11´
5h30´

36h22´

Powder diffraction pattern of Si-Al O -
NaCl (capillary 1 mm, RT, = 1.2067Å,
23.5° - 87°, step width 0.004°, net measuring time

). Scan with 11 intervals reduces the
measuring time to (with single detector

). Use the transparency to imitate the
intervals and the detector window!
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Tab.2: Results of the Rietveld
refinement of alpha-quartz.
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Efficiency of the system

· LaB6+Si-standard at RT
· angular range: 15°- 65°(2 )
· step width: 0.008°
· data points: 6251

θ

· measuring time: 15h30´
15° 65° measured angular

range with single
detector

Applications of the system
Parameter: angular overlap and angular width α-quartz measured with channel-cut analyser

Measurements with vacuum chamber (CeO ), =2.2Å2 λ
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Tab.1: Overview of the gain factors of differ-ent
scan configurations. The configurations of the
marked rows are shown on the right hand side.
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Fig.3: Powder diffraction pattern of alpha-quartz using
detector 1. (capillary 0.5 mm, RT, wave-length
1.6385Å).

Fig.5: Powder diffraction pattern of alpha-quartz using
detector 3. (capillary 0.5 mm, RT, wave-length
1.6385Å).

Fig.4: Powder diffraction pattern of alpha-quartz using
detector 2. (capillary 0.5 mm, RT, wave-length
1.6385Å).

Fig.6: Powder diffraction pattern of alpha-quartz using
detector 4. (capillary 0.5 mm, RT, wave-length
1.6385Å).
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Fig.7: Powder diffraction pattern of CeO (capillary
1mm, CeO NIST 674a, RT, wavelength 2.2Å,
vacuum chamber).
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Fig.8: Variations of FWHM of CeO with 2 for data
sets obtained using four detectors.
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