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(57) ABSTRACT 
A plurality of detector rings in Which detectors arranged 
densely or spatially in a ring shape or in a polygonal shape are 
arranged, With an open space kept in the body axis direction, 
coincidences are measured for some of or all of detector pairs 
connecting the detector rings apart from the open space to 
perform three-dimensional image reconstruction, thereby 
imaging the open space betWeen the detector rings as a tomo 
graphic image. Therefore, the open space is secured, With the 
deteriorated quality of an image suppressed, thus making it 
possible to easily gain access to a patient under PET scanning 
from outside a gantry and also provide irradiation of particle 
beams for cancer treatment as Well as X-ray CT scanning. 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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Fig. 15 

Start of image 
reconstruction 

V 

_ Chan e in _ 
detec or coordinate 

Detector positional information 

System matrix calculation 
of virtual system Mask processing V 

7 

Image reconstruction 
calculation 

7 

_ End of _ 

Image reconstructlon 



Sheet 15 0f 32 US 8,594,404 B2 

Fig. 16 
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Fig. 18 
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Fig. 19 
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