Ek-1
RADYASYON TESISLERININ VE RADYASYON UYGULAMALARININ
SINIFLANDIRILMASI

1. Birinci Grup Radyasyon Tesisleri ve Radyasyon Uygulamalari

1.1. Isinlama tesisleri

a) Gama 1ginlama tesisleri
b) Elektron demeti/X-1g1n1 1g1nlama tesisleri
1.2. Hizlandiric1 Tesisleri
a) Radyoizotop iiretim amaglh hizlandirici tesisleri
b) Egitim/arastirma amacli hizlandirict tesisleri

1.3. Proton tedavi tesisleri

1.4. Standart kalibrasyon tesisleri

1.5. Radyoaktif kaynak hazirlama tesisleri (radyofarmasotik hazirlama tesisleri, radyoizotop
jeneratorii iiretimi/hazirlama tesisleri, kalibrasyon kaynagi hazirlama tesisleri)

1.6. Radyasyon kaynaklarinin iiretilmesi, bakimi ve onariminin yapilmasi amactyla 6zel olarak
tasarlanmus tesisler

1.7. Niikleer tip uygulamalar1

1.8. Radyoterapi uygulamalari

1.9. Zirhlanmig alanda yapilan endiistriyel radyografi uygulamalari

1.10. Radyasyon kaynaklariin iiretilmesi, bakim ve onarimi veya radyoaktif kaynak degisimi
yapmak amaciyla kurulan alanlarda yiiriitiillen uygulamalar*

2. 1Ikinci Grup Radyasyon Uygulamalar

2.1. Tibbi radyoloji uygulamalar1-Tip 1 (girisimsel radyoloji ve bilgisayarli tomografi)

2.2. Endiistriyel radyografi uygulamalari

2.3. Kuyu tipi (sondaj) 6l¢iim sistemleri ile yapilan uygulamalar

2.4. Mobil/taginabilir niikleer 6lgiim cihazlari ile yapilan uygulamalar

2.5. Proses kontrol ve 6l¢iim amagli sabit cihazlar ile yapilan uygulamalar

2.6. Isinlama cihazlar ile yapilan uygulamalar

2.7. Arag, konteyner tarama cihazlari ile yapilan uygulamalar

3. Uciincii Grup Radyasyon Uygulamalar

3.1. Elektron demeti kaynak makineleri ile yapilan uygulamalar

3.2. Diisiik aktiviteli radyoaktif kaynak (5 inci simif radyoaktif kaynaklar) iceren analiz, dl¢tim,
tespit cihazlar1 ve X-151m analiz cihazlari ile yapilan uygulamalar **

3.3. Diisiik aktiviteli radyoaktif kaynaklar (5 inci sinif radyoaktif kaynaklar) ile yapilan
uygulamalar (egitim, arastirma, kalibrasyon gibi ¢aligmalarinin yapildig1 ve bu kaynaklarin
depolandigi laboratuvarlar)**

3.4. Radyoimmiin test uygulamalari

3.5. Tibbi radyoloji uygulamalari- Tip 2 (diger tibbi radyoloji uygulamalar1)

3.6. Veterinerlik radyoloji uygulamalar

3.7. Dis radyoloji uygulamalar1

3.8. Paket/bagaj kontrol cihazlar ile yapilan uygulamalar

3.9. Kacak/patlayict madde tespit dedektorleri ile yapilan uygulamalar

3.10. ithalat, ihracat uygulamalari (karayolu ile tasima yetkisi igerir)

3.11. Endiistriyel kabinli radyoskopi uygulamalar1

* Radyasyon kaynaklarinin tiretilmesi, bakim ve onarimi veya kapali kaynak igeren cihazlardaki radyoaktif
kaynaklarin degisimi faaliyetlerinin yapilmasi amaciyla kurulan belirli tek bir alanda yiiriitiilen radyasyon
uygulamalaridir.

** Radyoaktif kaynaklarin siniflandirilmasina iligkin bilgiler ve radyoizotoplarin D degerleri Ek-3’te yer
almaktadir. Faaliyetin tiiriine gore kullanilacak veya bulundurulacak radyoaktif kaynaklar i¢in Kurum
tarafindan ilave kosullar ve lisanslamada radyoaktivite tist sinir1 belirlenebilir.




Ek-2

RADYASYON TESIiSi VE RADYASYON UYGULAMALARININ iZiN VE ONAY

TABLOSU
Radyasyon tesisleri ve radyasyon Saha Mekansal Serbestlestir Isletmeye Isletmeden
me ve salim LY c¢ikarma
uygulamalar onayl |tasarim onayl alma izni o
onay1l izni
Gama 1§1nlama X X X X
tesisleri
Isinlama
tesisleri Elektron demeti /
X 15101 151nlama X X **
tesisleri
Radyoizotop iiretim
amagcli hizlandirict X X X X
Hizlandiricl tesisleri
tesisleri Egitim/aragtirma
amagcli hizlandirict X X ** X ** X **
tesisleri
Radyofarmasptlk . X X X X
hazirlama tesisleri
Radyoaktif |Radyoizotop
kaynak Jnene.rat.oru X X X X
hazirlama tiretimi/hazirlama
tesisleri tesisleri
Kalibrasyon kaynggl X X X
hazirlama tesisleri
Radyasyon kaynaklarinin
iiretilmesi, bakimi ve onariminin X
yapilmasi amaciyla 6zel olarak
tasarlanmus tesisler
Proton tedavi tesisleri X X X
Standart kalibrasyon tesisleri X X X
Niikleer tip uygulamalar X X
Radyoterapi uygulamalari X
Zarhlanmis alanda yapilan
endiistriyel radyografi X
uygulamalar
Radyasyon kaynaklarinin
iiretilmesi, bakim ve onarimi veya
radyoaktif kaynak degisimi X

yapmak amaciyla kurulan
alanlarda yiiriitiilen uygulamalar

* Radyoaktif kaynagm havuz igerisinde muhafaza edildigi gama 1smlama tesisleri i¢in saha onayr alinmasi

gerekir.

** Hizlandirma potansiyeli 10 MV veya daha diisiik olan elektron hizlandiricist ile 5 MeV ve daha diisiik enerjide

X-1s1nt {ireten cihazlarin bulundugu tesislerde bu kosul aranmaz.




Ek-3
RADYOAKTIF KAYNAKLARIN SINIFLANDIRMAST*

Simf Radyoaktif kaynak™ A/D™

Radyoizotop termoelektrik jeneratorler
Isinlama cihazlari

1 Teleterapi kaynaklart A/D=1000
Gama bicag1 kaynaklari
5 Endiistriyel gama radyografisi kaynaklar 1000>A/D>10

Yiiksek/orta doz brakiterapi kaynaklar

Sabit proses kontrol ve endiistriyel 6l¢iim cihazlar (yiiksek aktiviteli
3 kapali kaynaklar igeren) 10>A/D>1
Kuyu tipi (sondaj) 6l¢iim sistemleri

Diisiik doz brakiterapi kaynaklar1 (géz plaklar1 ve daimi implantlar
harig)

Sabit proses kontrol ve endiistriyel 6l¢tim cihazlar (yiiksek aktiviteli
4 kapali kaynaklar1 igermeyen) 1>A/D>0,01
Mobil/tasinabilir niikleer 6l¢iim cihazlar
Kemik yogunluk 6l¢tim cihazi

Statik elektrik gidericiler

Diisiik doz brakiterapi kaynaklar1 (goz plaklar1 ve kalict implant

0,01>A/D
kaynaklarr) Ve
5 X-15111 floresans cihazlar1 (XRF) A > muafivet
Elektron yakalama cihazlar1 (ECD) degerler)i/

Pozitron emisyon tomografisi (PET) kontrol kaynaklari

* Siniflandirma kapali kaynaklar igin yapilir. Ancak olaya 6zgii olarak miktar1 belirli olan agik kaynaklar igin,
toplam aktivite degeri ile radyoizotopun D degeri kullanilarak sinif belirlemesi yapilabilir.

** Siiflandirmada, faaliyetin tiiriine gore yaygin olarak kullanilan radyoaktif kaynaklar belirtilmistir. Faaliyet
alaninda yaygin olarak kullanilanlarin diginda farkli cins veya farkli aktiviteye sahip radyoizotop kullanimi s6z
konusu ise ilgili kaynagin aktivitesi ve radyoizotopun D degeri kullanilarak ayrica siniflandirma yapilmalidir.
*** A radyoizotopun aktivitesidir ve D radyoizotopun tehlikeli olarak kabul edilen aktivitesidir. Bir uygulamada
farkli cinslerde radyoaktif kaynaklarin ayni anda bulundurulmasi veya kullanilmasi s6z konusu oldugunda toplam
A/D degeri, agagidaki sekilde hesaplanabilir.

A Yilin
Toplam — = E _—
op amD Dn
n

A; , = Her bir 1 kaynagindaki n radyoizotopunun aktivitesi
D,, = n inci radyoizotopun D-degeri

Radyoizotoplarin D degerleri (TBQ)

Am-241 6,0E-02 Ge-68 7,0E-01 Po-210 6,0E-02
Am-241/Be 6,0E-02 H-3 2,0E+03 Pu-238 6,0E-02
Au-198 2,0E-01 1-125 2,0E-01 Pu-239/Be 6,0E-02
Cd-109 2,0E+01 1-131 2,0E-01 Ra-226 4,0E-02
Cf-252 2,0E-02 Ir-192 8,0E-02 R”'igth' 3,0E-01
Cm-244 5,0E-02 Kr-85 3,0E+01 Se-75 2,0E-01
Co-57 7,0E-01 Mo-99 3,0E-01 Sr-90 (Y-90) 1,0E+00
Co-60 3,0E-02 Ni-63 6,0E+01 Tc-99m 7,0E-01
Cs-137 1,0E-01 P-32 1,0E+01 TI-204 2,0E+01
Fe-55 8,0E+02 Pd-103 9,0E+01 Tm-170 2,0E+01
Gd-153 1,0E+00 Pm-147 4,0E+01 Yb-169 3,0E-01

Radyoizotoplarin D-degerleri, Uluslararasi Atom Enerjisi Ajansinin “Dangerous quantities of radioactive
material (D-values)” baslikli dokiimanindan temin edilebilir.




Ek-4

RADYOIZOTOPLARIN MUAFIYET SINIRLARI

Aktivite .. Aktivite ..
) Aktivite . Aktivite

Radyoizotop Konsantrasyonu (B) Radyoizotop Konsantrasyonu (Bq)

(Ba/g) i (Bo/g) q
H-3 1 x 108 1 x10° Sc-45 1 x 102 1 x 107
Be-7 1 x10° 1 x 10"  Sc-46 1 x 10t 1 x 108
Be-10 1 x 10 1 x10%  Sc-47 1 x 102 1 x 108
C-11 1 x 10t 1 x10%  Sc-48 1 x 10t 1 x10°
C-14 1 x10* 1 x10"  Sc-49 1x10° 1 x10°
N-13 1 x 102 1x10° Ti-44 1 x 10t 1 x10°
Ne-19 1 x 102 1 x10° Ti-45 1 x 10t 1 x 108
0-15 1 x 102 1 x10° V-47 1 x 10t 1 x10°
F-18 1 x 10t 1 x10% Vv-48 1 x 10t 1 x10°
Na-22 1 x 10t 1 x10% V-49 1 x10% 1 x 107
Na-24 1 x 10t 1 x10° Cr-48 1 x 102 1 x 108
Mg-28 1 x 10* 1x10° Cr-49 1 x 10* 1 x 108
Al-26 1 x 10t 1 x10° Cr-51 1 x103 1 x 107
Si-31 1 x103 1 x10%8 Mn-51 1 x 10t 1 x10°
Si-32 1 x103 1 <108  Mn-52 1 x 10t 1 x10°
P-32 1 %108 1 x10° Mn-52m 1 x 10t 1 x10°
P-33 1 x10° 1 <108 Mn-53 1 x10% 1 x10°
S-35 1 x10° 1 x108 Mn-54 1 x 10t 1 x 108
Cl-36 1 x10* 1 x10° Mn-56 1 x10! 1x10°
Cl-38 1 x10?! 1 x10° Fe-52 1 x10! 1 x10°
Cl-39 1 x 10t 1 x10° Fe-55 1 x10% 1 x10°
Ar-37 1 x 108 1 x108  Fe-59 1 x 10t 1 x 108
Ar-39 1 x 107 1 x10*  Fe-60 1 x 102 1 x10°
Ar-41 1 x 102 1x10° Co-55 1 x 10t 1 x 108
K-40 1 x 102 1 x10° Co-56 1 x10! 1x10°
K-42 1 x 102 1 x10° Co-57 1 x 102 1 x10°
K-43 1 x10?! 1 x10° Co-58 1 x10! 1 x10°
K-44 1 x10! 1 x10° Co-58m 1 x10* 1 x 107
K-45 1 x 10t 1 x10° Co-60 1 x 10t 1 x10°
Ca-41 1 x10° 1 x10" Co-60m 1 x10° 1 x 108
Ca-45 1 x10* 1 x10" Co-61 1 x 102 1 x 108
Ca-47 1 x10! 1 x105 Co-62m 1 x10! 1 x10°
Sc-43 1 x10! 1 x10% Ni-56 1 x10! 1 x108
Sc-44 1 x10?! 1 x10° Ni-57 1 x10! 1 x108



Aktivite . Aktivite ..
i Aktivite . Aktivite

Radyoizotop Konsantrasyonu (Bq) Radyoizotop Konsantrasyonu (Bq)

(Bg/g) q (Bg/g) q
Ni-59 1 x 10 1 x108  Se-70 1 x 10t 1 x 108
Ni-63 1 x10° 1 x108  Se-73 1 x 10t 1 x 108
Ni-65 1 x 10t 1 x10%  Se-73m 1 x 102 1 x 108
Ni-66 1 x10* 1 x10"  Se-75 1 x 102 1 x 108
Cu-60 1 x 10t 1 x10° Se-79 1 x10* 1 x 107
Cu-61 1 x 10t 1 x10%  Se-81 1 x108 1 x 108
Cu-64 1 x 102 1 x10° Se-81m 1 x10° 1 x 10’
Cu-67 1 x 102 1 x10% Se-83 1 x 10! 1x10°
Zn-62 1 x 102 1x108 Br-74 1 x 10t 1 x10°
Zn-63 1 x 10t 1x10° Br-74m 1 x 10t 1 x10°
Zn-65 1 x 10t 1 x10% Br-75 1 x 10t 1 x 108
Zn-69 1 x 10 1x10% Br-76 1 x 10t 1 x10°
Zn-69m 1 x 102 1 x10%  Br-77 1 x 102 1 x 108
Zn-71m 1 x 10t 1 x10%  Br-80 1 x 102 1 x10°
Zn-72 1 x 102 1 x10%  Br-80m 1 x103 1 x 107
Ga-65 1 x 10t 1x10° Br-82 1 x 10t 1 x 108
Ga-66 1 x 10t 1x10° Br-83 1 x108 1 x 108
Ga-67 1 x 102 1x10° Br-84 1 x 10t 1 x10°
Ga-68 1 x 10! 1x10° Kr-74 1 x 102 1x10°
Ga-70 1 x 102 1x10% Kr-76 1 x 102 1x10°
Ga-72 1 x 10t 1 x10° Kr-77 1 x 102 1x10°
Ga-73 1 x 102 1x10% Kr-79 1 x10° 1x10°
Ge-66 1 x 10t 1 x10% Kr-81 1 x 10 1 x 107
Ge-67 1 x 10t 1 x10° Kr-81m 1 x108 1 x 1010
Ge-68* 1 x 10t 1 x10° Kr-83m 1 x10° 1 x 1012
Ge-69 1 x 10t 1x10° Kr-85 1 x10° 1 x 10*
Ge-71 1 x10* 1x108 Kr-85m 1 x103 1 x 100
Ge-75 1 x10° 1x10% Kr-87 1 x 102 1x10°
Ge-77 1 x 10t 1 x10° Kr-88 1 x 102 1 x10°
Ge-78 1 x 102 1x10° Rb-79 1 x 10t 1 x10°
As-69 1 x 10! 1 x10° Rb-81 1 x 10! 1 x 108
As-70 1 x 10! 1 x10° Rb-81m 1 x10° 1 x 107
As-71 1 x 10! 1 x10° Rb-82m 1 x 10! 1 x108
As-72 1 x 10! 1 x10° Rb-83* 1 x 102 1 x108
As-73 1 x10° 1x10° Rb-84 1 x 10! 1 x 108
As-74 1 x 10! 1 x10® Rb-86 1 x 102 1 x10°
As-76 1 x 102 1 x10° Rb-87 1 x103 1 x 107
As-77 1 x10° 1x10° Rb-88 1 x 102 1 x10°
As-78 1 x 10! 1 x10° Rb-89 1 x 102 1 x10°



_ Aktivite Aktivite _ Aktivite Aktivite

Radyoizotop Konsantrasyonu  (BQ) Radyoizotop Konsantrasyonu (Bq)
(Ba/g) (Ba/g)

Sr-80 1x10° 1 x10" Nb-96 1 x 10! 1 x10°
Sr-81 1 x 10! 1 x10° Nb-97 1 x 10t 1 x10°
Sr-82 * 1 x 10* 1 x10° Nb-98 1 x 10* 1 x10°
Sr-83 1 x 10! 1x105  Mo-90 1 x 10t 1 x 108
Sr-85 1 x 102 1x10®  Mo-93 1 x10° 1 x 108
Sr-85m 1 x 102 1 x10° Mo-93m 1 x 10t 1 x 108
Sr-87m 1 x 102 1 %105 Mo-99 1 x 102 1 x 108
Sr-89 1 x 103 1 x10° Mo-101 1 x 10t 1 x10°
Sr-90 * 1 x 102 1 x10* Tc-93 1 x 10! 1 x 108
Sr-91 1 x 10t 1 x10° Tc-93m 1 x 10t 1 x 108
Sr-92 1 x 10t 1 %108  Tc-94 1 x 10t 1 x 108
Y-86 1 x 10* 1 x10° Tc-94m 1 x 10 1 x 10°
Y-86m 1 x 102 1 x10" Tc-95 1 x 10 1 x 108
Y-87 * 1 x 10! 1 x10%  Tc-95m 1 x 10t 1 x 108
Y-88 1 x 10* 1x10%  Tc-96 1 x 10! 1 x 108
Y-90 1 x10° 1 x10° Tc-96m 1 x10° 1 x 107
Y-90m 1 x 10t 1 x10%  Tc-97 1 x10° 1 x108
Y-91 1 x10° 1x10®  Tc-97m 1 x10° 1 x 107
Y-91m 1 x 102 1x10%  Tc-98 1 x 10 1 x 108
Y-92 1 x 10? 1 x10° Tc-99 1 x 10* 1x 107
Y-93 1 x 10? 1 x10° Tc-99m 1 x 10? 1 x 107
Y-94 1 x 10! 1x10° Tc-101 1 x 102 1 x10°
Y-95 1 x 10* 1 x10° Tc-104 1 x 10 1 x 10°
Zr-86 1 x 102 1 x10° Ru-94 1 x 102 1 x 108
Zr-88 1 x 102 1 x10® Ru-97 1 x 102 1 x 107
Zr-89 1 x 10* 1 %105 Ru-103 1 x 102 1 x 10°
Zr-93* 1 x 103 1 x 10" Ru-105 1 x 10t 1 x10°
Zr-95 1 x 10* 1x105 Ru-106* 1 x 102 1 x10°
Zr-97 * 1 x 10! 1 x10° Rh-99 1 x 10t 1 x 108
Nb-88 1 x 10! 1 x10° Rh-99m 1 x 10t 1 x 108
Nb-89 1 x10* 1 x10° Rh-100 1 x 10! 1 x 108
(2,03 saat) Rh-101 1 x 102 1 %107
Nb-89m 1x 10 1x10°  Rh-101m 1 x 102 1 x 107
(1,10 saat) Rh-102 1 x 10t 1 x 10°
Nb-90 1100 1X10° pp102m 1 x 102 1 % 108
Nb-93m 1x10° 1X10" pp103m 1 x 10% 1 x 108
Nb-94 110" 1x10°  ph0s 1 x 102 1 x 107
Nb-95 1 x 10* 1 x 108 Rh-106m 1 x 10 | % 105
Nb-95m 1 x 102 1 %107 Rh-107 1 % 102 1 % 108



Aktivite

Aktivite

Radyoizotop Konsantrasyonu Akgwte Radyoizotop Konsantrasyonu Akgwte
(Balg) (Ba) (Balg) (Ba)
Pd-100 1 x 102 1 x 107 In-119m 1 x 102 1 x10°
Pd-101 1 x 102 1 x 108 Sn-110 1 x 102 1 x 107
Pd-103 1 x 103 1 x 108 Sn-111 1 x 102 1 x10°
Pd-107 1 x10° 1 x 108 Sn-113 1 x10° 1 x 107
Pd-109 1 x10° 1 x10° Sn-117m 1 x 102 1 x 108
Ag-102 1 x 101 1 x 10° Sn-119m 1x10° 1 x 107
Ag-103 1 x 10! 1 x10° Sn-121 1x10° 1 %107
Ag-104 1 x 10! 1 x10° Sn-121m* 1x10° 1 x 107
Ag-104m 1 x 10! 1 x10° Sn-123 1x10° 1 x10°
Ag-105 1 x 102 1 x 108 Sn-123m 1 x 102 1 x 108
Ag-106 1 x 101 1 x 108 Sn-125 1 x 102 1 x10°
Ag-106m 1 x 10t 1 x 108 Sn-126* 1 x 10t 1 x 10°
Ag-108m 1 x 10! 1 x10° Sn-127 1 x 10! 1 x10°
Ag-110m 1 x 10! 1x10° Sn-128 1 x 10! 1 x10°
Ag-111 1 x 103 1 x 108 Sb-115 1 x 10* 1 x 108
Ag-112 1 x 10t 1 x10° Sb-116 1 x 10* 1 x10°
Ag-115 1 x 10t 1 x10° Sb-116m 1 x 10* 1 x10°
Cd-104 1 x 102 1 x 107 Sb-117 1 x10? 1 x 107
Cd-107 1x10° 1 %107 Sb-118m 1 x 10! 1 x 108
Cd-109 1 x 10* 1 x10° Sb-119 1 x 103 1 x 107
Cd-113 1 x 108 1 x10° Sb-120 1 x 10* 1 x10°
Cd-113m 1 x 108 1 x10° Sb-120m 1 x 102 1 x 10°
Cd-115 1 x 102 1 x10° Sb-122 1 x 102 1 x10%
Cd-115m 1 x10° 1 x10° Sb-124 1 x 10! 1 x 108
Cd-117 1 x 10t 1 x10° Sb-124m 1 x 102 1 x 108
Cd-117m 1 x 10* 1 x10° Sb-125 1 x 102 1 x10°
In-109 1 x 10* 1 x 108 Sb-126 1 x 10* 1 x10°
In-110 1 x 10t 1 x10° Sb-126m 1 x10! 1 x10°
In-110m 1 x 10! 1 x10° Sb-127 1 x 10! 1 x 108
In-111 1 x 102 1 x10° Sb-128 1 x 10! 1 x10°
In-112 1 x 10? 1 x10° Sb-128m 1 x10! 1 x10°
In-113m 1 x 102 1 x10° Sb-129 1 x 10! 1 x10°
In-114 1 x103 1 x10° Sb-130 1 x 10! 1 x10°
In-114m 1 x 107 1 x 108 Sb-131 1 x 10* 1 x10°
In-115 1 x103 1x10° Te-116 1 x 102 1 x 107
In-115m 1 x 10? 1 x10° Te-121 1 x10! 1 x 108
In-116m 1 x 10! 1x10° Te-121m 1 x 102 1 x 108
In-117 1 x 10! 1 x 108 Te-123 1 x103 1 x 108
In-117m 1 x 107 1 x 108 Te-123m 1 x 102 1 x 107



Aktivite .. Aktivite ..

) Aktivite . Aktivite

Radyoizotop Konsantrasyonu (Bq) Radyoizotop Konsantrasyonu (Bq)
(Ba/g) (Ba/g)

Te-125m 1 x10° 1 %107 Xe-138 1 x 107 1 x10°
Te-127 1 x10° 1 x10° Cs-125 1 x 10! 1 x 10
Te-127m 1 x10° 1 %107 Cs-127 1 x 107 1 x10°
Te-129 1 x 102 1 x 108 Cs-129 1 x 102 1 x10°
Te-129m 1 x10° 1 x 108 Cs-130 1 x 102 1 x 108
Te-131 1 x 102 1 x10° Cs-131 1 x10° 1 x 108
Te-131m 1 x 10t 1 x 108 Cs-132 1 x 10t 1 x10°
Te-132 1 x 102 1 %107 Cs-134m 1 x10° 1 x10°
Te-133 1 x 10t 1 x10° Cs-134 1 x 10! 1 x 10
Te-133m 1 x 10t 1 x10° Cs-135 1 x 10* 1 x 107
Te-134 1 x 10t 1 x 108 Cs-135m 1 x 10t 1 x 108
1-120 1 x 10t 1 x10° Cs-136 1 x 10t 1 x10°
[-120m 1 x 10t 1 x10° Cs-137* 1 x 10t 1 x10%
1-121 1 x 107 1 x 108 Cs-138 1 x 10* 1 x 10
1-123 1 x 102 1 %107 Ba-126 1 x 10? 1 x 107
1-124 1 x 10t 1 x10° Ba-128 1 x 10? 1 x 107
1-125 1 x10° 1 x 108 Ba-131 1 x10? 1 x 108
1-126 1 x 102 1 x 108 Ba-131m 1 x10? 1 x 107
1-128 1 x 102 1 x10° Ba-133 1 x10? 1 x 108
1-129 1 x 102 1 x10° Ba-133m 1 x 10? 1 x10°
1-130 1 x 10t 1 x10° Ba-135m 1 x 10? 1 x10°
1-131 1 x 102 1 x10° Ba-137m 1 x 10! 1 x 10°
1-132 1 x 10t 1 x10° Ba-139 1 x 102 1 x10°
1-132m 1 x 102 1 x 108 Ba-140* 1 x 10t 1 x10°
1-133 1 x 10t 1 x 108 Ba-141 1 x 102 1 x10°
1-134 1 x 10t 1 x10° Ba-142 1 x 10? 1 x10°
1-135 1 x 10t 1 x10° La-131 1 x 10! 1 x10°
Xe-120 1 x 102 1x10° La-132 1 x 10! 1 x10°
Xe-121 1 x 102 1 x10° La-135 1 x10° 1 x 107
Xe-122 * 1 x 102 1 x10° La-137 1 x10° 1 x 107
Xe-123 1 x 10? 1 x10° La-138 1 x10? 1 x 108
Xe-125 1 %103 1 x10° La-140 1 x 10* 1 x10°
Xe-127 1 %103 1 x10° La-141 1 x 102 1 x10°
Xe-129m 1 %103 1 x 10 La-142 1 x 10* 1 x10°
Xe-131m 1 x 10 1 x 10 La-143 1 x 102 1 x10°
Xe-133m 1 x103 1 x 10 Ce-134 1 x10° 1 x 10’
Xe-133 1 x103 1 x 10 Ce-135 1 x10? 1 x 108
Xe-135 1x103 1 x 10%° Ce-137 1 x10° 1 x 10’
Xe-135m 1 x 107 1 x10° Ce-137m 1x103 1 x10°



Aktivite . Aktivite ..
i Aktivite . Aktivite

Radyoizotop Konsantrasyonu (Bq) Radyoizotop Konsantrasyonu (Bq)

(Bg/g) q (Ba/g) q
Ce-139 1 x 102 1 x10° Sm-151 1 x 10* 1 x 108
Ce-141 1 x 102 1 x 107 Sm-153 1 x 102 1 x 108
Ce-143 1 x 102 1 x 108 Sm-155 1 x 102 1 x 108
Ce-144* 1 x 102 1 x10° Sm-156 1 x 102 1 x 108
Pr-136 1 x 10t 1 x10° Eu-145 1 x 10t 1 x 108
Pr-137 1 x 102 1 x 108 Eu-146 1 x 10t 1 x 108
Pr-138m 1 x 10t 1 x 108 Eu-147 1 x 102 1 x 108
Pr-139 1 x 102 1 x 107 Eu-148 1 x 10t 1 x 108
Pr-142 1 x 102 1 x10° Eu-149 1 x 102 1 x 107
Pr-142m 1 x 107 1 x10° Eu-150 1 x 10t 1 x10°
Pr-143 1 x10* 1 x 108 Eu-150m 1 %108 1 x 108
Pr-144 1 x 102 1 x10° Eu-152 1 x 10t 1 x 108
Pr-145 1 x108 1 x10° Eu-152m 1 x 102 1 x 108
Pr-147 1 x 10t 1 x10° Eu-154 1 x 10t 1 x 108
Nd-136 1 x 102 1 x 108 Eu-155 1 x 102 1 x 107
Nd-138 1 x103 1 x 107 Eu-156 1 x 10t 1 x 108
Nd-139 1 x 102 1 x 108 Eul57 1 x 102 1 x 108
Nd-139m 1 x 10t 1 x 108 Eu-158 1 x 10t 1 x10°
Nd-141 1 x 102 1 x 107 Gd-145 1 x 10t 1 x10°
Nd-147 1 x 102 1 x 108 Gd-146* 1 x 10t 1 x 108
Nd-149 1 x 102 1 x 108 Gd-147 1 x 10t 1 x 108
Nd-151 1 x 10t 1 x10° Gd-148 1 x 10t 1 x10*
Pm-141 1 x 10t 1 x10° Gd-149 1 x 102 1 x 108
Pm-143 1 x 102 1 x 108 Gd-151 1 x 102 1 x 107
Pm-144 1 x 10t 1 x 108 Gd-152 1 x 10t 1 x 10
Pm-145 1 x10° 1 x10° Gd-153 1 x 102 1 x 10’
Pm-146 1 x 10! 1 x10° Gd-159 1 x10° 1 x10°
Pm-147 1 x10* 1 x 107 Tb-147 1 x 10t 1 x 108
Pm-148 1 x 10t 1 x10° Tb-149 1 x 10t 1 x 108
Pm-148m 1 x 10t 1 x 108 Tb-150 1 x 10t 1 x 108
Pm-149 1 x10° 1 x 108 Th-151 1 x 10! 1 x 108
Pm-150 1 x 10! 1 x10° Th-153 1 x 102 1 x 107
Pm-151 1 x 102 1 x10° Th-154 1 x10! 1 x108
Sm-141 1 x 10! 1 x10° Th-155 1 x 102 1 x 107
Sm-141m 1 x 10! 1 x10° Th-156 1 x10! 1 x108
Sm-142 1 x 102 1 x10° Th-156m 1 x10° 1 <107
Sm-145 1 x 102 1 x 107 (24,4 saat)
Sm-146 1 x 10t 1 x10° Th-156m 1x104 1 x 10’
Sm-147 1 x 10 1 x10¢  (5saan



AKtivite it AKUVItE it
Radyoizotop Konsantrasyonu (Bq) Radyoizotop Konsantrasyonu (Bq)

(Ba/g) (Ba/g)
Tb-157 1 x 10* 1 %107 Yb-178 1 x10° 1 x 108
Tb-158 1 x 10! 1 x10° Lu-169 1 x 10! 1 x10°
Tb-160 1 x 10! 1 x10° Lu-170 1 x 10t 1 x 108
Tb-161 1 x108 1 x 108 Lu-171 1 x 10t 1 x 108
Dy-155 1 x 101 1 x 108 Lu-172 1 x 10* 1 x 108
Dy-157 1 x 102 1 x 108 Lu-173 1 x 102 1 x 107
Dy-159 1 %103 1 x 107 Lu-174 1 x 102 1 x 107
Dy-165 1 x103 1 x 108 Lu-174m 1 x 102 1 x 107
Dy-166 1 x 108 1 x10° Lu-176 1 x 102 1 x 108
Ho-155 1 x 102 1 x10° Lu-176m 1 x103 1 x 108
Ho-157 1 x 102 1 x 108 Lu-177 1 %108 1 x 107
Ho-159 1 x 102 1 x 108 Lu-177m 1 x 10t 1 x 108
Ho-161 1 x 102 1 x 107 Lu-178 1 x 102 1 x10°
Ho-162 1 x 102 1 x 107 Lu-178m 1 x 10t 1 x10°
Ho-162m 1 x 10t 1 x 108 Lu-179 1 x10° 1 x10°
Ho-164 1 x103 1 x 108 Hf-170 1 x 102 1 x 108
Ho-164m 1 x108 1 x 107 Hf-172* 1 x 10t 1 x 108
Ho-166 1 x108 1 x10° Hf-173 1 x 102 1 x 108
Ho-166m 1 x 10t 1 x 108 Hf-175 1 x 102 1 x 108
Ho-167 1 x 102 1 x 108 Hf-177m 1 x 10t 1 x10°
Er-161 1 x 10t 1 x 108 Hf-178m 1 x 10t 1 x 108
Er-165 1 x103 1 x 107 Hf-179m 1 x 10t 1 x 108
Er-169 1 x 10 1 %107 Hf-180m 1 x 10t 1 x 108
Er-171 1 x 102 1 x 108 Hf-181 1 x 10t 1 x 108
Er-172 1 x 102 1 x 108 Hf-182 1 x 102 1 x 108
Tm-162 1 x 10t 1 x 108 Hf-182m 1 x 10t 1 x 108
Tm-166 1 x 10t 1 x 108 Hf-183 1 %10t 1 x10°
Tm-167 1 x 102 1 x 108 Hf-184 1 x 102 1 x 108
Tm-170 1 %108 1 x 108 Ta-172 1 x 10t 1 x 108
Tm-171 1 x 10 1 x 108 Ta-173 1 x 10t 1 x 108
Tm-172 1 x 102 1 x 108 Ta-174 1 x 10! 1 x 108
Tm-173 1 x 102 1 x10° Ta-175 1 x10! 1 x108
Tm-175 1 x 10! 1 x10° Ta-176 1 x10! 1 x108
Yb-162 1 x 102 1 x 107 Ta-177 1 x 102 1 x 107
Yb-166 1 x 102 1 x 107 Ta-178 1 x10! 1 x108
Yb-167 1 x 102 1 x 108 Ta-179 1 x10° 1 <107
Yb-169 1 x 102 1 x10° Ta-180 1 x 10! 1 x 108
Yb-175 1 x10° 1 x10° Ta-180m 1 x10° 1 x 107
Yb-177 1 x 102 1 x10° Ta-182 1 x 10! 1 x10%



Aktivite Aktivite

Radyoizotop Konsantrasyonu “KiVI®  Radyoizotop Konsantrasyonu AKUVIte
(Balg) (Ba) (Balg) (Ba)

Ta-182m 1 x 102 1x10%  Ir-186m 1 x 10 1 x 108
Ta-183 1 x 102 1 %108 Ir-187 1 x 102 1 x 108
Ta-184 1 x 10 1x10%  Ir-188 1 x 10 1 x 108
Ta-185 1 x 102 1 x10° Ir-189 * 1 x 102 1 x 107
Ta-186 1 x 101 1 x10° Ir-190 1 x 101 1 x 108
W-176 1 x 102 1 x 108 Ir-190m 1 x 101 1 x 108
W-177 1 x 10 1x10°  (3,1saat)
W-178* 1 x 10! 1 x 108 Ir-190m 1 x10* 1 x 107
W-179 1 x 102 1 x 107 (1,2 saat)
W-181 1 x 103 1 x 107 Ir-192 1 x10?! 1 x10*
W-185 1 x 10* 1 x 107 Ir-192m 1 x 102 1 x 107
W-187 1 x 102 1 x 108 Ir-193m 1 x10* 1x107
W-188 * 1 x 102 1 x 105 Ir-194 1 x 102 1 x 105
Re-177 1 x 10 1 x106  Ir-194m 1 x 10 1 x 108
Re-178 1 % 10 | x108 1195 1 x 10 1 x 108
Re-181 1 x 10t 1 x 108 Ir-195m 1 x 102 1 x10°
Re-182 1 x10?! 1 x 108 Pt-186 1 x 10t 1 x 108
Re-182m 1 x10?! 1 x 108 Pt-188 * 1 x 10! 1 x 108
Re-184 1 x 10t 1x106  Ptl189 1 x 107 1 x 108
Re-184m 1 x 102 | x106  Pt191 1 x 10 1 x 108
Re-186 1 x 103 | x106  Pt-193 1 x10* 1 x 107
Re-186m 1 x 103 1 x 107 Pt-193m 1 x10° 1 x 107
Re-187 1 x 108 1 x 10° Pt-195m 1 x 102 1 x 108
Re-188 1 x 102 | x105  Pt197 1 %103 1 x10°
Re-188m 1 x 102 1 x107  Pt197m 1 x 107 1 x 108
Re-189 * 1 x 102 | x106  Pt199 1 x 10 1 x 108
0s-180 1 x 102 | x107  Pt-200 1 x 10 1 x 108
Os-181 1 x 10t 1 x 106 Au-193 1 x 10? 1 x 107
Os-182 1 x 102 1 x 108 Au-194 1 x 10! 1 x10°
Os-185 1 x 10t 1 x108  Au-195 1 x 10? 1 x 107
Os-189m 1 x 10* 1 x107  Au-198 1 x 102 1 x10°
0s-191 1 x 102 1 x107  Au-198m 1 x 10 1 x 108
0Os-191m 1 x 103 1 %107 Au-199 1 x 102 1 x 108
0s-193 1 x 102 1x100  Au-200 1 x 102 1 x10°
0Os-194 * 1 x 102 1 x 105 Au-200m 1 x 10t 1 x 108
Ir-182 1 x10?! 1 x 10° Au-201 1 x 10? 1 x 108
Ir-184 1 x 101 1 x 106  HO-193 1 %107 1x10°
Ir-185 1 x 10t 1x108  H9-193m 1 x 10 1 x 108

1 6
Ir-186 1 x 10 | x108  Hg-194~ 1 %10 1x10



AKUVITE A ptivite AKLVIEE A ivite

Radyoizotop Konsantrasyonu (Bq) Radyoizotop Konsantrasyonu (Bq)
(Ba/g) (Ba/g)
Hg-195 1 x 102 1 x 108 Bi-210m * 1 x 10! 1 x10°
Hg-195m * 1 x 102 1 x 108 Bi-212* 1 x 10! 1 x10°
Hg-197 1 x 102 1 %107 Bi-213 1 x 107 1 x10°
Hg-197m 1 x 102 1 x 108 Bi-214 1 x 10* 1 x 10°
Hg-199m 1 x 102 1 x 108 P0-203 1 x 10* 1 x 108
Hg-203 1 x 102 1 x10° P0-205 1 x 10* 1 x 108
TI-194 1 x 10! 1 x 108 P0-206 1 x 10t 1 x 108
TI-194m 1 x 10! 1 x 108 Po-207 1 x 10* 1 x 108
TI-195 1 x 10* 1 x 108 P0-208 1 x 10* 1 x 10
TI-197 1 x 102 1 x 108 P0-209 1 x 10* 1 x 10
TI-198 1 x 10t 1 x 108 Po-210 1 x 10t 1 x10%
TI-198m 1 x 10t 1 x 108 At-207 1 x 10t 1 x 108
TI-199 1 x 102 1 x 108 At-211 1 x10° 1 x 107
TI-200 1 x 10! 1 x 108 Fr-222 1 x10° 1 x10°
TI-201 1 x 102 1 x 108 Fr-223 1 x 10? 1 x 108
TI-202 1 x 102 1 x 108 Rn-220 * 1 x 10* 1 x 107
TI-204 1 x 10* 1 x 10* Rn-222 * 1 x 10t 1 x108
Pb-195m 1 x 10t 1 x 108 Ra-223 * 1 x10? 1 x10°
Pb-198 1 x 102 1 x 108 Ra-224 * 1 x 10t 1 x10°
Pb-199 1 x 10* 1 x 108 Ra-225 1 x 10? 1 x10°
Pb-200 1 x 102 1 x 108 Ra-226 * 1 x 10! 1 x 10*
Pb-201 1 x 10! 1 x 108 Ra-227 1 x 10? 1 x 10°
Pb-202 1 x10° 1 x 108 Ra-228 * 1 x 10t 1 x10°
Pb-202m 1 x 10! 1 x 108 Ac-224 1 x 102 1 x 108
Pb-203 1 x 102 1 x 108 Ac-225 * 1 x 10t 1 x10*
Pb-205 1 x 10* 1 x 107 Ac-226 1 x 10? 1 x10°
Pb-209 1 x10° 1 x10° AcC-227* 1 x107% 1x103
Pb-210* 1 x 10* 1 x 10* Ac-228 1 x 10* 1 x 108
Pb-211 1 x 102 1 x 108 Th-226 * 1 x10° 1 x 107
Pb-212 * 1 x 10! 1 x10° Th-227 1 x 10t 1 x10*
Pb-214 1 x 102 1 x 108 Th-228 * 1 x10° 1 x 10
Bi-200 1 x 10* 1 x10° Th-229 * 1 x10° 1 x10°
Bi-201 1 x 10* 1 x10° Th-230 1 x10° 1 x 10
Bi-202 1 x 10* 1 x10° Th-231 1 x103 1 x 107
Bi-203 1 x 10* 1 x10° Th-232 1 x 10* 1 x 10
Bi-205 1 x10* 1 x 108 Th-234* 1 x10° 1 x10°
Bi-206 1 x10* 1 x10° Pa-227 1 x10? 1 x 108
Bi-207 1 x10* 1 x 108 Pa-228 1 x10? 1 x 108

Bi-210 1 x10° 1 x 108 Pa-230 1 x 10! 1 x 108



AKUVITE A ptivite AKLVIEE A ivite

Radyoizotop Kons?g;;g)syonu (Bq) Radyoizotop Kons?g(tq;g)syonu (Bq)
Pa-231 1 x 10° 1 x 103 Am-237 1 x 102 1 x 108
Pa-232 1 x 10* 1 x 108 Am-238 1 x 10* 1 x 108
Pa-233 1 x 102 1 x 107 Am-239 1 x 102 1 x 108
Pa-234 1 x 10! 1 x 108 Am-240 1 x 10t 1 x 108
U-230* 1 x 10! 1 x10° Am-241 1 x10° 1 x10*
U-231 1 x 102 1 x 107 Am-242 1 x10° 1 x 108
U-232* 1 x10° 1 x10° Am-242m* 1 x10° 1 x10*
U-233 1 x 10* 1 x 10* Am-243* 1 x 10° 1 x10°
U-234 1 x 10* 1 x 10* Am-244 1 x 10! 1 x10°
U-235* 1 x 10* 1 x 10* Am-244m 1 x 10* 1 x 107
U-236 1 x 10t 1 x 10* Am-245 1 x10° 1 x 108
U-237 1 x 102 1 x 108 Am-246 1 x 10t 1 x10°
U-238 * 1 x 10t 1 x 10* Am-246m 1 x 10t 1 x 108
U-239 1 x 102 1 x 108 Cm-238 1 x 107 1 %10’
U-240 1 x 103 1 x 107 Cm-240 1 x 102 1 x 10°
U-240* 1 x 10* 1 x 108 Cm-241 1 x 102 1 x 108
Np-232 1 x 10* 1 x 108 Cm-242 1 x 102 1 x10°
Np-233 1 x 102 1x 107 Cm-243 1 x 10° 1 x 10
Np-234 1 x 10* 1 x 108 Cm-244 1 x 10* 1 x 10
Np-235 1 x 103 1 x 107 Cm-245 1 x 10° 1 x 103
Np-236 1 x 102 1 x10° Cm-246 1 x10° 1x103
Np-236m 1 x 103 1 x 107 Cm-247 1 x 10° 1 x 10*
Np-237 * 1 % 10° 1 %103 Cm-248 1 x 10° 1 x 103
Np-238 1 x 102 1 x 108 Cm-249 1 x 103 1 x 108
Np-239 1 x 102 1 x 107 Cm-250 1 x 1071 1 x 103
Np-240 1 x 10* 1 x 108 Bk-245 1 x 102 1 x 108
Pu-234 1 x 102 1 x 107 Bk-246 1 x 10* 1 x 108
Pu-235 1 x 102 1 x 107 Bk-247 1 x10° 1 x 10*
Pu-236 1 x 10! 1 x 10* Bk-249 1 x10° 1 x 108
Pu-237 1 x10° 1 x 107 Bk-250 1 x 10t 1 x 108
Pu-238 1 x10° 1 x 10 Cf-244 1 x 10 1 x 10’
Pu-239 1 x10° 1 x 10 Cf-246 1 x103 1 x10°
Pu-240 1 x10° 1 %103 Cf-248 1 x 10* 1 x 10
Pu-241 1 x 10? 1 x10° Cf-249 1 x10° 1 x10°
Pu-242 1 x10° 1 x 10 Cf-250 1 x 10* 1 x 10
Pu-243 1 x10° 1 x 107 Cf-251 1 x10° 1 x10°
Pu-244 1 x10° 1 x 10 Cf-252 1 x10? 1 x 10
Pu-245 1 x 102 1 x 108 Cf-253 1 x 107 1 x10°

Pu-246 1 x 102 1 x 108 Cf-254 1x10° 1 x10°



Aktivite

Radyoizotop Konsantrasyonu A‘E’gvgte
(Ba/g) 9
=525 X107 1% 10
Es-251 | x 107 107
=97253 X107 1% 10°
Es-254m 1 % 102 e
Fm-252 1 x 10° % 106
Fm-257 | x 10t % 105
Md-257 | x 102 X 107
Md-258 | x 102 L x 105

* Muafiyet sinirlari, ana radyoaktif kaynak ile iiriin radyoaktif kaynaklarinin doza katkisi dahil edilerek
belirlendiginden, ana radyoaktif kaynagin muafiyet sinirmin kullanilmas: yeterlidir.



