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In order to obtain reliable Compton spectra using high-energy 
photons, the scattered beam must be free of parasitic photons, 
because of the weakness of the double-differential inelastic cross 
section. The purpose of the device presented in this paper is to 
remove photons scattered by air, the sample holder or any other 
stopper. It has been tested on ESRF beamline 2, which is devoted 
to materials science. 

K e y w o r d s :  i n e l a s t i c  s c a t t e r i n g ;  h i g h - r e s o l u t i o n  s p e c t r o m e t e r ;  
l o w  n o i s e ;  C o m p t o n  s c a t t e r i n g ;  s a m p l e  h o u s i n g .  

1. Introduction 

Inelastic scattering of photons is a powerful tool for investigating 
the electron densities of solids (Cooper, 1985; Platzman, 1989). 
The Compton profile is easily related to the double-differential 
cross section of scattered photons (energy and direction analysis). 
Nevertheless, photoelectric absorption strongly competes with in- 
elastic scattering (Evans, 1955) in samples with large Z. Therefore, 
the first high-resolution Compton spectrometer using synchrotron 
radiation (Loupias & Petiau, 1980) was limited to the study of 
light elements owing to the low critical energy (roughly 8 keV) of  
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Figure  1 
Sample and analyser housing. 
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the superconducting wiggler of LURE/DCI (Orsay, France). For 
inelastic scattering experiments, a major improvement to the new 
generation of synchrotrons, such as the ESRF, is the increase in 
photon energy, mainly as a result of the high electron energy in the 
ring and the use of wigglers as insertion devices. A typical energy 
of 29 keV is delivered by the wiggler of ID 11. Furthermore, the 
optics of beamline 2 are designed in order to obtain a small spot 
size of 0.2 x 0.2 mm 2 on the sample. As a consequence, a large 
range of materials (with large Z and small crystal size) may be 
studied as long as a dispersive analysing device is installed on the 
main arm of the h- diffractometer (Kvick, 1994). 

2 .  D e s c r i p t i o n  

Using such a set-up, the photons, scattered by the sample S at 
an angle .F of between 125 and 145 °, are energy analyzed and 
focused by a Cauchois curved crystal A (Cauchois, 1932) on a 
position-sensitive detector (image plate or gas detector). 

At high energies, the system is very sensitive to parasitic 
photons scattered by air and any material in the beam paths. Such 

photons are also energy analysed by the crystal analyser and give a 
contribution to the Compton profile of interest. A special housing 
for the sample and analyser has been designed in order to refine 
experimental conditions, fulfilling the following conditions: 

(1) The sample and analyser are under vacuum in order to 
avoid the parasitic contribution of air-scattered photons. 

7 

#. 

24(K) 

2000 

1600 

1200 

800 

400 

' ' ' 1 . . . .  1 ' ' ' I ' ' ' 

i I , i 

200 , 

160 

120 

80 

40 

t ' I ' ' ' I 't 
B 'f "w Ptll.V.r1,,,nr,~, .. ~ ,  

- t - - ,  - v  - a r.- , - ' r ' ,  -r-- ' ,  - ' r - - , - - t - - i ' r  T a ~  

4 0 0  8 0 0  1200  1600  

' I ' ' ' I ' ' ' 

(c) 

Channel number 
Figure 2 
(a) Compton peak of the silicon direction [111 ] with the thermal peak on 
right side, (b) full-scale Compton and thermal peaks, and (c) expanded 
view of (a) showing details of backgrounds (A and B). 
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(2) The monochromatized beam is prevented from hitting any 
stopper after having crossed the sample. Because of the non- 
directionality of the inelastic scattering, if such a stopper was 
close to the sample, the scattered photons could be seen by the 
analyser and consequently detected. 

(3) The device has a minimum requirement of being capable of 
adopting different geometries for use in the Compton experiments. 

In Fig. 1, one can see the incident monochromatized beam 
(E0, bold line) entering the sample and analyser housing at the 
kapton window F,. Photons Ec, scattered at angle ~ (here equal to 
125 °), are energy analysed (curvature of the analyser A is obtained 
by squeezing) and then leave via the kapton window F3. As a 
result of both the small size of the sample and the high energy 
of the photons, the incoming photons are not fully absorbed by 
the sample S. Therefore, a kapton window F2 is utilized to allow 
the unstopped beam Ev to exit. The housing, rotated to reach a 
scattering angle ~ of 145 °, is drawn as a dashed line. 

3. Concluding remarks 
The Compton spectrum of silicon, obtained with the device 
described above, is shown in Fig. 2(a). The channel number 
increases with respect to energy. The narrow line (Fig. 2b), 
resulting from thermal scattering by the sample, is indicative of the 
experimental resolution of our set-up (six channels corresponding 

to 0.15 atomic units of momentum). From Fig. 2(a), the back- 
ground, visible on the right-hand side of the spectrum, is very 
flat, whereas the Compton signal is still present on the left-hand 
side but has been cut by the geometrical conditions used for the 
low energies. In Fig. 2(c), the dashed line A shows the electronic 
noise, and line B the full background leading to a signal/noise 
ratio equal to 102 at the Compton peak and up to 6 x 102 at the 
thermal line. The flatness of the background measurement makes 
its removal easier. 

We would like to thank /~ke Kvick for providing time on 
beamline 2 during the commissioning period, and Hans Graafsma 
and Anette Frost-Jensen for their kind assistance during the 
experiments. 
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Prices of IUCr journals 

The Executive Committee of the International Union of Crystal- 
lography is pleased to announce that there will be no price increase 
for Journal of Synchrotron Radiation in 1996. There will continue 
to be a 15% discount on the prices of the individual sections 
for subscribers taking out a combined subscription to Sections 
A + B + C + D of Acta Crystallographica. Subscribers taking out 
a combined subscription to Sections A + B + C will receive a 4% 

discount. Individuals may also take out a combined subscription to 
Sections A + B + D at a discount of 5%. Subscribers taking out a 
combined subscription to .lournal of Applied Crystallography and 
Journal of Synchrotron Radiation will receive a discount of 25%. 

Journal of Applied Crystallography (see also Special 
package) 
The following rates will apply for Volume 29 (1996). All subscrip- 
tion rates are fixed in Danish kroner. The US dollar equivalents 
are not given because of fluctuations in exchange rates. 

Complete volumes, regular price 
per volume Dkr 1965 

Complete volumes, reduced price 
for individuals Dkr 540 

All subscribers in the USA, Canada and Japan should add to the 

above subscription rates the additional charge for airfreighting as 
mentioned below. 

The same conditions apply to reduced-rate subscriptions as in 
the case of Acta Crystallographica (see above). 

Acta Crystallographica 

The following rates will apply for Volumes A52, B52, C52 and 
D52 (1996). All subscription rates are fixed in Danish kroner. 
The US dollar equivalents are not given because of fluctuations 
in exchange rates. 

Complete volumes, regular price per volume 
Sections A, B, C & D 

(combined subscription) Dkr 9685 
Sections A, B & C 

(combined subscription) Dkr 8960 
Section A only Dkr 2105 
Section B only Dkr 2105 
Section C only Dkr 5085 
Section D only Dkr 2105 

Complete volumes, reduced price for individuals 
Sections A, B, C & D 

(combined subscription) Dkr 2720 
Sections A, B & C 

(combined subscription) Dkr 2465 
Sections A, B & D 

(combined subscription) Dkr 1665 
Section A only Dkr 585 
Section B only Dkr 585 
Section C only Dkr 1445 
Section D only Dkr 585 

All subscribers in the .USA, Canada and Japan should add to the 
above subscription rates the additional charges for airfreighting as 
mentioned below. 

The reduced-rate subscriptions are ordinarily only available to 
members of recognized scientific societies, and applications must 
be accompanied by a written undertaking that the journal is for the 
personal use of the subscriber and will not be made available to 
libraries, institutions etc. These conditions also apply to persons 
wishing to order back numbers at the reduced rates. 

Single parts 

The price of single parts of Volume 29 (1996) is Dkr 505. 

Journal of Synchrotron Radiation (see also Special 
package) 
The following rates will apply for Volume 3 (1996). All subscrip- 
tion rates are fixed in Danish kroner. The US dollar equivalents 
are not given because of fluctuations in exchange rates. 

Complete volumes, regular price 
per volume Dkr 2750 

Complete volumes, reduced price 
for individuals Dkr 5(X) 

All subscribers in the USA, Canada and Japan should add to the 
above subscription rates the additional charge for airfrcighting as 
mentioned below. 

The same conditions apply to reduced-rate subscriptions as in 
the case of Acta Crystallographica (see above). 

Single parts 

The price of single parts of Volume 3 (1996) is Dkr 505. 

Special package 
A discount of 25% is available for a combined subscription 
to Journal of Applied Crystallography (1996) and Journal of 
Synchrotron Radiation (1996). The following rates will apply. The 
US dollar equivalents are not given because of fluctuations in 

exchange rates. 

Journal of Applied Crystallography & Journal of 
Synchrotron Radiation (combined subscription) 

regular price Dkr 3535 
reduced price for individuals Dkr 780 

Single parts 

The price of single parts of any Section of Volume 52 (1996) 

is Dkr 505. 

All subscribers in the USA, Canada and Japan should add to the 
above subscription rates the additional charges for airfreighting 
mentioned below. The same conditions apply to reduced-rate 

subscriptions as in the case of Acta Crvstallographica (see above). 


