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Among several improvements and modifications the IN 12 three-axis spectrometer for cold neutrons has been
equipped with a new graphite analyser with variable horizontal and fixed vertical focusing features. With this ana-
lyser we could drastically improve the instrument performance and also meet the standards of a modern three-
axis spectrometer. In this report we will show construction details as well as experimental results which demons-
trate the improvements.

The IN 12 spectrometer has been successfully in operation
since 1995 as a CRG-B instrument managed by the research
centre FZ Julich in collaboration with the CEA at Grenoble.
The instrument is a three-axis spectrometer for cold neu-
trons, located in the large guide-hall of the ILL. The research
carried out is mainly in the domain of critical scattering and
low-energy excitations in magnetic systems. Concerning the
experimental set-up, a focusing analyser is feasible for most
experiments since a relaxed angular resolution is often per-
missible or even of advantage. For example in experiments
on heavy fermion systems or low-dimensional magnetic sys-
tems where the correlation signals are broad in Q-space a
focusing set-up will drastically increase the signal intensity
with little loss of resolution.

The analyser consists of eleven vertical lamellae driven by a
stepper-motor for computer-controlled operation to adjust
the horizontal focusing depending on the neutron waveleng-
th. In addition, we have implemented a fixed vertical focu-
sing by tilting the top and bottom row of the crystals.
Calculations show that this is sufficient over the whole
usable wavelength range of the neutrons. Pyrolytic graphite
crystals (0,0,2) with a mosaic spread of about 0.5° are used.
The mechanical set-up (manufactured by Ingenieurburo
Stronciwilk, Berlin) is shown in Fig. 1. The size of the ana-
lyser (125 x 125 mm2) and the width of the lamella (11 mm)
have been optimised for the geometrical conditions at the
spectrometer.

Figure I Placement of the graphite crys-

tals on the new focusing analyser. The

photo shows the motor-controlled verti-

cal lamella for variable horizontal focu-

sing. Also the slight tilt of the crystals at

top and bottom for a fixed vertical focu-

sing is visible.
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Figure 2; Energy scans from a vanadium sampk.The focusing set-up is over
4 times more intense while the resolution broadening is only around 20%.

For a comparison between the standard set-up (collimated
beam, flat analyser) and the new set-up (open collimation,
focusing analyser) we present two different measurements.
One shows energy scans on a standard vanadium sample
(generally used for alignment and comparison puiposes), the
other may serve as an example for a real inelastic measure-
ment (phonons in a silicon single crystal).

Vanadium Peak Amplitude Peak Width

(counts / iOsec) (FWHM in meV)

flat / coll.

foe. / open

ratio foe. / flat

252

1042

4.1

0.130

0.158

1.21

The vanadium measurements were carried out with a neutron
wave-vector of kf = 1.5 A"1 and a cylindrical vanadium
sample (approx. 12 mm diameter and 60 mm height).

One scan has been made with a flat analyser and a collima-
ted beam (40* in front of and 60' behind the analyser). For the
second scan we used the focusing analyser without collima-
tion of the beam (open collimators, approx. 2.5°). The results
are shown in Fig. 2. The following table gives the values of
a Gaussian fit for peak amplitude and width:
For the inelastic measurements we have chosen a silicon
single crystal. The sample was approximately a cube of
about 15 mm side-length.

The set-up conditions were the same as described above. At
an energy transfer of 3.5 meV we have measured the trans-
verse acoustic phonons around the (l,l,l)-Bragg reflection.
In Fig. 3 we have plotted the scans, the following tables show
the fit results:

L e f t p h o n o n : Peak Amplitude Peak Width
•.••.•;•.: f (countsNOsec) (FWHM in rlu)

flat / coll.

foe. / open

ratio foe. / flat

45

171

3.8

0.0174

0.0186

1.07

Right phonon Peak Amplitude Peak Width
(counts / 40sec) (FWHM in rlu)

flat /coll.

foe. / open

ratio foe. / fiat

36

149

4.

0.0165
0.0214
I-.30

Both measurements show that we easily gain a factor of four
in intensity with the new focusing set-up on IN 12. The reso-
lution broadening in energy lies at around 20%. Since in
scheduled experiments the samples are often much smaller
than our test samples, the resolution broadening should be
even less. However, the intensity gain may then be crucial for
a successful experiment.
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Figure 3: Phonons in silicon at 3.5 meV. The intensity gain between the focu-
sing analyser with open collimation (blue) and the flat analyser with a colli-
mated beam (red) is obvious. It should be noted that there is only a slight
increase in energy resolution in the focusing set-up.


