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1. Introduction  

It is well known that a two-dimensional (2D) 
detector is efficient in collecting a number of X-
ray diffraction data from macromolecular crystals, 
e.g. protein crystals. Various detecting methods 
have been proposed, some of which have been 
practically used. Among those detectors, an imag-
ing plate [1] (hereafter referred to as IP) has supe-
rior fundamental characteristics as an X-ray detec-
tor in respect of sensitivity, linearity, dynamic 
range, etc, and therefore, is going to be in active 
use as a 2D detector collecting diffraction data. 
Although, 2D detector system using an IP has 
been already outlined in a previous issue of this 
journal [2] significant improvement have been 
made since then. Here we describe a new model 
R-AXIS II briefly, along with some results of dif-
fraction measurements from protein crystals.  

2. System Outline 

The R-AXIS (Rigaku Automated X-ray Imag-
ing System) model II, shown in Fig. 1, is a fully 
automated rotation camera system for macromo-
lecular crystallography, which uses the IP as a 2D 
detector in place of conventional X-ray films. Fig. 
2 shows the X-ray optics and the detecting section 
equipped with the IP's of the system.  

Since the characteristics of the IP have been 
already published [3, 4], we concentrate only on 
the detecting mechanism and the scanning method 
a doped in the system. Incidence of X-rays pro-
duces color centers in the IP where the X-ray pho-
tons hit, making a latent image on the IP. When 
the IP having such color centers is irradiated by a 
He-Ne laser beam (wavelength 633 nm), the beam 
is absorbed by the color centers, stimulating lumi-
nescence with a peak at 390 nm and restoring 
them to the ground state. By scanning the laser 
beam and detecting the luminescence simultane-
ously over the IP plane, the two-dimensional la-
tent image kept in the IP is detectable. The resid-
ual color centers in the IP after reading procedure 

are erased completely by irradiation with visible 
light. This makes it possible to use the IP repeat-
edly, and hence to make an automated measure-
ment system.  

As shown in Fig. 2, two types of X-ray optics 
are available for the R-AXIS II system: a) a flat 
crystal monochromator (usually graphite) with a 
parallel beam collimator, or b) point focusing op-
tics using double focusing mirrors. In the former 
optics, the spatial resolution of diffraction spots is 
inferior to the latter owing to no focusing mecha-
nism, but the optics is relatively compact in size 
and optical alignment is easier. The latter optics 
has a higher spatial resolution and is suitable for 
measurement of crystals having large unit cells. 
Nonetheless, experiments have shown that crys-
tals with cell length up to ca. 150 Å are measur-
able even by using the former optics.  

In this system, a rotary shutter is designed to 
respond at high speed, synchronized with the φ 


