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The coaxial type Ge(Li) detector has characteristic output pulse shapes that depend on the radial position
of photons absorbed. The rise-time of output pulses generated by photons in the central zone of the detector is
generally shorter than that of the peripheral zone. This characteristics were applied on the method of a
tomographic display of scintigraphic imaging in combination with a rmulti-focused collimator,

We studied on the performances of tomographic display with a commercialized scanner equipped with a
coaxial type Ge(Li) detector, 46 mm in diameter and 83 mm long, coupled with a multifocused collimator. The
radial-position resolution of the coaxial detector, dependent upon the rise-time discrimination of the output
signals, were examined with a narrow beam of Tc-99m gamma-ray impinging to the surface of the detector. In
setting the rise-time discrimination to several levels, a variety of ring-shaped images of different diameters were
obtained after scanning without a collimator.

Three types of multi-hole collimators having three focal distances, with intervals 2, 2.5, and Scm
respectively, were so far made, offered to the experimental imaging. The depth discrimination on images was
also examined by using a Tc-99m phantom composed of three separated alphabetical plane-sources. Better
depth discrimination on tomographic images was obtained by using a collimator with focal intervals of $cm.
The use of a coaxial Ge(Li) detector is potentially prospective for producing tomographic images with a
scanning equipment.
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Fig. 1 Geometrical configuration in cross-sections of three kinds of multi-focused

collimator.
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Collimator :
20 25 30

Fig. 2 The pictures showing the hole arrangeme-
nts of collimators on the detector side (upper)
and on the outer side (lower). Six holes are
arranged on the inner ring, eighteen ones on the
middle ring, and thirty ones on the outer ring.

COAXIAL
Ge(Li) PREAMP|
DETECTOR
TFA
TFA Timing Filter Amplifier
FD Fast Discriminator ORTEC 417

CFTD  Constont Fraction Timing Discriminator  ORTEC 453
MA Main Amplifier ORTEG 452
TAC/SCA Time To Amplitude Converter & SCA ORTEC 467
SCA Single Channel Pulse Height Analyser

MCPHA  Multi-Channel Pulse Height Analyser

Fig. 3 Block diagram for the detection of leading-
edge timing.

A DBGRIE, *mTc-line source (%X 25em,
££0.8mmg @ HF Y = v Ve 12 ImCi #A)
%, 2V 2—20OfRHAMECEEEE /x5 X
SEE, thiflix 0 FEJv~L TAFH L
T, BRACHT BREEN v <L wRdic. ¥
7o, PLEREEIAREEN v <rc Xy, 25
45 Il X dde mTc-line source ¢ Tsuya
Tscan B3Ry EEEO |G, point source

BAREZHR M HESME 8% H3E

Cajmatmr: 20 25 30

CollimvulorL"‘“"
m” ey e

/A A s 2015

7
l 35 45 45

7 g7 T

Letter Source
Fig. 4 Schematic illustration of the scan phantom
composed of character sources. The numerals
show three types of collimators (at the top) and
respective source-collimator distances.
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Fig. 5 Scans of a narrow beam of 2 mm 1n aiameter, using a variety of rise-time discrimination levels.
The collimator was not used and the beam was directed in perpendicular with detector surface. The
discrimination level decided the annular patterns of scan irages.
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Fig. 6 Relationship among rise-time discrimination
levels, radius, and width of annular images of
scans.
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Fig. 7 Series of scans of a line source for determing resolution with a collimator. A variety of rise-time
discrimination levels and the collimator #20 were used. The resolution of images were dependent upon

the discrimination level.
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Fig. 9 Tomographic displays of radioactive alphabets placed on the corresponding focal planes illustr-
ated on fig. 4. Collimator $20 (a. figure) and 30 (b. figure) were used.
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