Lecture for 3rd-year students, Chemistry dept.
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Exam : on Wed. 28th June 2017
Don’t forget to bring your
scientific calculator.

Use of portable phones or smart phones are

not allowed.
Problems will be printed both in Japanese & English
Answers will be accepted in either of the two languages.
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PET (Positron Emission Tomography)
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Probing the function of tissues.
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Units of radiation

REMEME
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- _Unit for radioactivity
Becquerel [Bq]

Unit of radiation intensity and its effect
Sievert [Sv]

Units of radiation cray Unit of radioactivity
Absorbeddose D[]/ kg]=[Gy] Radioactivity pecquerer
ﬂ&ﬂﬂﬁ% d = [~ |7 = B
Fquivalentdose Hr[)/kg]=[sv] oo 1= 18]
FfiRE sievert per second
e e e FLTke1=IN i a7 g
Becquerel
Gray Sievert

Curie



Units of radiation

In the radiation field, there exist

various types of radiation (photons & particles)
with different energies

flying into diverse directions

at respective intensities.

This complicated situation can never be
expressed with a single physical quantity.

Many different sorts of units are defined.



Units of radiation dose

radiometric quantities xsistas

particle fluence ® [cm™]
energy fluence ¥ [MeV cm™]

dosimetric quantities g=:tas : energy conversion

(Kinetic Energy Released NOT for charged

kerma n—~ in MAterial / MAtter) particles K [J / kg ] — [G)’]
s, (Charged particle Energy ~ for charged —
c€ma =~ imparted to MAtter) particles C [J / kg ] [GY]
BEHRE photons rontgen

exposure dose /v .rayy X [C/kg], [R] I R = 2.58x%107* Clkg
dosimetric quantities #=:t= : energy deposition

absorbed dose D [ | / kg | = [Gy], [erg/g]=[ram] 1 Gy =100 ram
R iy




@ Energy absorbed by matter (per unit mass) radiation doses
Absorbed dose D []/kg] = [Gy] g

= ra
U R = gray Gray
@ Biological effectiveness considered (for different types of radiation).
= RE B
Equivalent dose Hr=wr X D [Sv]
sievert
Radiation weighting factor wgr
Type of radiation & energy region Radiation weighting factor wr *r —rr
photons (X/y-ray) ; all energies 1 1 é 20f | 'F?rfg’oggl ]
electrons (B-ray) and muons ;all energies 1T 1 g . ICRP 2007 ¢/ |\ -
neutrons ; < 10 keV 5 § : "“‘ ]
10keV~100keV 10 see right figure § 10f :
100keV~2MeV 20 5 \
2MeV~20 MeV 10 ¢ S S~
20MeV + 5 e R
: T A R e RO R R R R
protons except for recoil protons ; > 2 MeV 5 2 (also for pions) 107 107 107 107 107 107 10" 10° 10° 10" 10
Neu / MeV

alpha particles (x-ray) 20 20 o energy THe

fission fragments 20 20

heavy nuclei 20 20

[HE] BATFAV/F—T1£E:ICRP Pub 60. EEMAT{EFEZE SN 1990FFE. &, p7(1991)
red : ICRP 2007

Q Effect calculated and converted for full-body exposure.
(Summed over tissues with tissue weighting factor wr)

Effe’%;]\gidose E= ; wr X Hr [SV] ovepe SV




Fine. Per oggi e tutto.
Fini pour aujourd'hui
That’s all for today.
Bcé 3a ceroaHs.
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Ci vediamo la prossima settimana.
On se voit la semaine prochaine.
See you next week.
VYBUAMMCS Ha CAEAYIOLLEN HEAEAE.
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