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Abstract Polychromatic synchrotron radiation (SR) is an effective method for the non destructive study of diamond crystal
defects. Its advantages include the use of intense X ray, short exposure time, high collimation and high resolution. The SR
method was applied to 31 diamond crystals from three major Chinese diamond mine areas; Mengyin in Shandong Province
Wafangdian in Liaoning Province and Yuanjiang area in Hunan Province. The diamond crystals generally showed structure
deformation and had different degrees of deformation. Some diamonds with serious deformation demonstrated strong aster
ism and spot fragmentation in Laue pattern. Factors such as shape, contrast and the interior structure of reflexes in Laue
patterns indicate the degree and complexity of crystal deformation. Results show that the crystal imperfections have not ob
vious relationship to the intensity of the diamonds brown color. It is likely that crystal defects correlate with the com plex
crystallization processes and deep environment of diamonds.
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1
Table 1 Characteristics and types of diamond samples
/g
H D547 0. 050 s laAB
H D501 0. 008 , { 100} 2 laAB
SM372 0.014 laB
SM337 0. 108 laAB
SM301 0.156 s s laAB
LW352 0.102 laAB
LW8 0. 090 . (100) l[aAB
’ 1
X X
( »2003), ’
X b
: ( . 1987; :
. 2001) ,
X 374 ’ ( .1997).
5~15nm
5 mm ,
(1995) . (1999)
2
° 2
’ 2.1
Rylov et al. (2001) 30 3 31
Yuetal. (2002) . 7 1. Nicolet550
(2003) 1 (FTIR)
2.2
2.2 GeV, 1 mrad,
, 3 0.001 mm. ,
40 mm, 1~1.5s.
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1 (a) HD547 5 (b) LW8 ;( 0 HD501
Fig. 1 (a) Even contrast in the spot of Laue pattern in HD547; (b) Dislocations shown in the spot of Laue pattern in
LW8& (c) Strong asterism of Laue pattern in HD501

(c)

2 (a SM 301 ;(b) (0 SM301
Fig. 2 (a) Cross strip of deformation shown in the spot of Lane pattern in SM301; (b) Parallel dislocations in the spot of
Lane pattern in SM301; (¢) Laue pattern in SM301
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Fig. 3 Stretch of the spotin Laue pattern of SM372
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4 SM337
Fig.4 Fragmentation spot in Laue pattern of SM337
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