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Proposal of Gamma-ray Computed Tomography(CT)
t's The fluoroscope using gamma rays generated from electron posifron

oair annihilation with low exposed dose
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Abstract :We propose Gamma-ray CT which is enable to make 3D figure in body like a X-
ray CT make. Its exposed dose is less than 1/10 or 1/100 of that of X-ray CT.

- Amount of exposed dose is about 20mSv by examination of X-ray We propose two methods 1o make 3D perspective image.
CT. » Transmission fype
In Japan, If one X-ray CT examine three times a day, it is presumed

that about 13,000 people is dead by cancer derived from BECEcEsE Its fype measures parficles permeating the
examination of X-ray CT. body and particles scattered once in the

X-ray and Gamma-ray - Two gamma rays which derived

Gamma ray
g body.
Compton scattering energy from elec.l.ron pOSI.l.ron pO”, o Oﬂ|y pthCleS I'CldICITed OT an Clﬂg|e Of 20
annihilation have constant RN Body ? degrees to 40 degrees from the body is
energy(511keV), and their gammoa / measured.

rays radiate to back to back. And particles with energy below 0.4MeV

- Angle of Compton scattering is are removed.
defined by energy of particle.
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. - Reflective type
Energy of particle scaitered

vs angle of Compton scattering o
Number of compton scattering in body vs number of particle ¢ The perceﬂ'l'(]ge Of -l-rO nsmISSIOn

h3

v w0 | OF X-ray radiated to the body s less
than 1%.
- That of gamma-ray is 6%. And

Detector Its type measures particles reflected on
— Gammaray | N the bOdy

Only parficles radiated at an angle

. . above 120 degrees from the body is
fhe scattering angle of one fime measured. And particles with ener
scattered gamma-ray is identified P ' P JY

- by to energy Sealed source | | below 0.15MeV are removed.
Hwn”””“mﬂ - SO number of effective gamma-ray \/
" Numberof comptonscatrig to make 3D figure is 20 times that of

Number of Compton scattering X-ray.
In body vs humber of particle

- This simulation is for Transmission type.

- Measuring scattering position.

- Shot 51 1keV gamma-ray to body and
detector (Z direction).

- Detector ‘s energy resolution is 1.5%.

- Its position resolution is Tmm.

bod .
o - It is measurement of the angle of

parficle Radiated from the body
and ifs energy.

Gamma ray
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Relative error in the vertical direction ghooo— Entries 281648
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T L ean 0.00845 5] L

Energy of particle vs Angie of the point of particle radiated from body
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error *  elror
(XY direction) (Z direction])
o= 2.305mm o =35.144mm
One time scattered gamma-ray Many times scattered gamma-ray .
- One fime scattered gamma-rays concentrate in two areas . ® < : I
- Many fimes scattered gamma-rays is uniform. o n C U s I O n
* By removing noises (many times scattfered gamma-rays),the - Relative error of this system is simulated as 2.305 mm in vertical
fofal exposure dose become low. direction and 5.144mm in incident direction.
Me"-h Od - We would like 1o evaluate the error in the future.
®
- The angle of scattering is ¢ AC |<ﬂ OW‘edgemeﬂTS
Iden’rifie(gl )by measuring - We are grateful to AMED (Japan Agency for Medical Research
Gamma-ray (E=511keV) eﬂergy * . . . . .
i S . The point of scattering is S?ﬂevelopmen’r) for accepting this project
EE*(1-cosB)=mac?(E-E*) identified by the angle and g

momentum direction of
gamma-ray.




