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VE AN TOAN BUC XA - MIEN TRU KHAI BAO, CAP GIAY PHEP

National technical regulation on Radiation protection — Exemption from requirements of
notification and licencing

1. QUY BINH CHUNG

1.1. Pham vi diéu chinh

1.1.1. Quy chuén nay quy dinh vé diéu kién dé duoc mién trir khai bao ddi v&i chat phong xa, thiét bi
btrc xa va mién trir cdp gidy phép ti€én hanh cong viéc birc xa ddi voi cong viéc lién quan dén chat
phéng xa, thiét bi blrc xa dé (sau day goi tat la mién trir khai bao, cap giay phép).

1.1.2. Pham vi diéu chinh ctia Quy chuén nay khong bao gém:

a) Chét thai phéng xa dang khi hoac dang I6ng sinh ra trong céng viéc birc xa dwoc thai vao moi
trwong theo ké hoach da dwoc co quan quan ly nha nwéc cé tham quyén phé duyét;

b) Thwc phdm, nwéc udng, thirc &n gia stc va cac nguyén liéu dwoc ding trong ché bién thirc pham
va thirc an gia suc, hang hoa tiéu dung;

c) Chat phong xa trong van chuyén.

1.2. B6i twong ap dung

Quy chuan nay ap dung ddi v&i cac t6 chirc, cad nhan cd chat phong xa, thiét bi birc xa va tién hanh
cac cong viéc birc xa, cac co quan quan ly nha nwéc va cac to chirc, ca nhan cé lién quan khac.

2. PIEU KIEN MIEN TRU KHAI BAO, CAP GIAY PHEP
2.1. biéu kién mién trir khai bao, cip gidy phép déi véi chat phong xa

2.1.1. Chéat phéng xa chra mot loai nhan phéng xa nhan tao, voi kh6i lwgng nhé hon hodc b?mg 1
tan, co6 tong hoat do tai co s& & moi thoi di€ém hoadc hoat do riéng bang hoac nhé hon mdc mién tri
khai bao, cap gidy phép quy dinh tai Phu luc | ctia Quy chuan k¥ thuat nay.

2.1.2. Chét phong xa chira mot loai nhan phong xa nhan tao, vai khéi luong 16n hon 1 tén, c6 hoat do
riéng bang hodc nhé hon mdc mién trir khai bao, cap gidy phép quy dinh tai Phu luc Il ctia Quy chuan
ky thuat nay.

2.1.3. Chéat phoéng xa chira nhiéu hon mét loai nhan phéng xa nhan tao théa man céng thirc sau:
5 C,
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Trong do:



- n la s6 lwgng nhan phéng xa nhéan tao cé trong chat phéng xa;

- C; la téng hoat dé hodc hoat dé riéng clia nhan phdng xa nhéan tao i cé trong chat phéng xa, don vi
tinh la Becoren (Bq) hoac Becoren trén gam (Bg/g) twong (ng;

- Xi la m&rc mién trir khai béo, clp gidy phép twong (ng déi vai nhan phong xa i, don vi tinh 1a
Becoren (Bq) hoac Becoren trén gam (Bg/g).

2.1.4. Chat phéng xa chira moét loai nhan phéng xa tw nhién dwoc s&r dung nhw ngudn phéng xa (vi du
Ra-226, Po-210) hodc nhw hda chat (vi du uran, thori), cé téng hoat d tai co s& & moi thei diém hoac
hoat do riéng bang hodc nhé hon mirc mién trir khai bao, cdp gidy phép quy dinh tai Phu luc | clia
Quy chuan k¥ thuat nay.

2.1.5. Chat phéng xa chira nhiéu hon mét loai nhan phéng xa tw nhién, dwgc st dung nhw nguén
phéng xa hodc nhw héa chat théa man céng thirc sau:
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Trong do:

- n la s6 lwgng nhan phong xa tw nhién cé trong chat phéng xa;

- Ci la tbng hoat d0 hoac hoat do riéng clia nhan phéng xa tw nhién i c6 trong chat phdng xa, don vi
tinh la Becoren (Bq) hoac Becoren trén gam (Bg/g) twong ng;

- Xi 1a mirc mién trir khai bao, cép gidy phép twong rng déi vai nhan phong xa tw nhién i, don vi tinh
la Becoren (Bq) hoac Becoren trén gam (Bg/g).

2.1.6. Chat phong xa chtra nhan phdng xa tw nhién, khong str dung nhw ngudn phéng xa hoéc nhu
héa chat, dugc danh gia cho tirng trvdng hop bao dam rang khéng gay ra mét liéu hiéu dung doi véi
thanh vién céng ching vuot qua 1mSyv trong mot nam.

2.1.7. Chét phong xa chira hén hop cac nhan phong xa nhan tao va nhan phéng xa tw nhién théa man
cbng thirc sau:
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Trong do6:
- n la s lwgng nhan phéng xa nhan tao c6 trong chat phéng xa;
- m la s6 lwgng nhan phéng xa tw nhién cé trong chat phéng xa;

- C; la tdng hoat dd hodc hoat dd riéng clia nhan phdng xa nhan tao i cé trong chat phong xa, don vi
tinh la Becoren (Bq) hoac Becoren trén gam (Bg/g) twong ng;

- X;1a mirc mién trir khai bao, cép gidy phép twong trng déi véi nhan phéng xa nhan tao i, don vi tinh
la Becoren (Bq) hoac Becoren trén gam (Bg/g);

- Djla liéu hiéu dung gay béi nhan phéng xa tw nhién j cé trong chéat phéng xa déi véi mot thanh vién
cbng chlng trong mdt nam, don vi tinh 1a milisivo (mSv).

2.2. biéu kién mién trtr khai bao, cip gidy phép déi véi thiét bi birc xa

2.2.1. Thiét bi btrc xa khéng chira ngudn phong xa, bdo dam réng trong diéu kién lam viéc binh
thuong khong gay ra suét lieu trong dwong moi tredng vrot qua 1uSv/h & khoang cach 0,1 m tlr moi
bé maét co thé ti€p can cua thiét bi.

2.2.2 Thiét bi blrc xa khong chira ngudn phdng xa, phéat ra blrc xa cé nang lvong cuwc dai khong Ién
hon 5 keV.

3. QUY PINH VE QUAN LY

3.1. T6 chtrc, ca nhan €6 chéat phong xa, thiét bi bire xa phai ap dung cac quy dinh cta Quy chuan ky
thuat nay dé dwoc mién trir khai bao chéat phong xa, thiét bi birc xa va mién cép gidy phép doi voi
cong viéc lien quan dén chat phéng xa, thiét bi birc xa do; khi khdng da diéu kién mién triv khai bao,
cap gidy phép phai thwc hién quy dinh clia phap luat vé khai bao, cap gidy phép.



3.2. Viéc xac dinh hoat dd, hoat dé riéng cla chat phéng xa hodc danh gia liéu blrc xa, suat liéu birc
xa, nang lwgng bilrc xa khi xem xét diéu kién mién trir khai bao, clp gidy phép phai duwoc thyc hién
b&i t6 chirc, ca nhan dwgc cép dang ky hoat dong dich vu hé trg (ing dung nang lwgng nguyén tir vé
do blrc xa, danh gia hoat d6 phéng xa hodc dwa theo chirng chi nguén phdéng xa, chirng chi chét
phéng xa (source certificate, certificate of radioactive material) clla nha san xuét.

3.3. T6 chirc, ca nhan danh gia diéu kién mién trir khai bao, cép gidy phép phai bao dam st dung
thiét bi do, phwong phap danh gia phu hop, cé quy trinh bao dam chét lwong dwoc co quan quan ly
nha nwéc chap nhan.

4. TO6 CHUC THUC HIEN

4.1. Cuc An toan btrc xa va hat nhan cé trach nhiém hwéng dan va kiém tra viéc thwe hién Quy chuén
ky thuat nay.

4.2. Trong trudng hop cac van ban luat, quy pham phéap luat dwoc vién dan tai Quy chuén ky thuat
nay cé su thay déi, b6 sung hoac thay thé thi thwc hién theo quy dinh tai van ban maéi./.

PHU LUC |

MUC MIEN TRU KHAI BAO, CAP GIAY PHEP BOI VOI CHAT PHONG XA CHUA NHAN PHONG
XA NHAN TAO, CO KHOI LUQNG NHO HON HOAC BANG MOT TAN VA CHAT PHONG XA CHUA
NHAN PHONG XA TU NHIEN BUOC SU DUNG NHU NGUON PHONG XA HOAC HOA CHAT



Hoat dd Téng hoat
Nhan rieng dos (Bq)
phong xa (Ba/g)
H-3 1x 10° 1x10°
Be-7 1, 103 1x 107
Be-10 1, 104 1x 106
c-11 1,10t 1 x 10°
C-14 1s10% 1x10’
N-13 1,102 1x10°
Ne-19 1,102 1x10°
0-15 1102 1x10°
F-18 1, 101 1x 106
Na-22 1,10t 1 x 10°
Na-24 110t 1x10°
Mg-28 1, 101 1x 105
Al-26 110t 1x10°
si-31 10100 1x108
Si-32 1,103 1x 108
P-32 1108 1x10°
P-33 1s10° 1x 108
S-35 1.10° 1x 108
Cl-36 1, 10 1 x 10°
Cl-38 1,10t 1x10°
Cl-39 110t 1x10°
Ar-37 1, 10° 1x10°
Ar-39 1,107 1 x 10%
Ar-41 1,102 1x10°
K-40 10102 1x10°
K-42 10102 1x10°
K-43 110t 1 x 10°
K-44 1,10t 1x10°
K-45 1,10t 1x10°



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
C-41 1, 105 1 107
Ca-45 1 " 104 1 x 107
Ca-47 1, 101 1 x 106
Sc-43 1 N 101 1 x 106
Sc-44 1 N 101 1 x 105
Sc-45 1, 102 1 x 107
Sc-46 1 N 101 1 x 106
Sc-47 1, 102 1 x 106
Sc-48 1, 101 1 x 105
Sc-49 1 " 103 1 x 105
Ti-44 1 9 101 1 x 105
Ti-45 1 N 101 1 x 106
V-4t 1x1ot 1x10°
V-8 110t 1x10°
V-49 1, 104 1 x 107
Cr-48 1, 102 1 x 106
Cr-49 1, 101 1 x 106
Cr-51 1 " 103 1 x 107
Mn-51 1 N 101 1 x 105
Mn-52 1 N 101 1 x 105
Mn-52m 1 N 101 1 x 105
Mn-53 1 N 104 1 x 109
Mn-54 1 N 101 1 x 106
Mn-56 1, 101 1 105
Fe-52 1, 101 1 x 106
Fe-55 1 " 104 1 x 106
Fe-59 1, 101 1 x 106
Fe-60 1 N 102 1 x 105
Co-55 1 N 101 1 x 106



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Co-56 1, 101 1 x 105
Co-57 1 " 102 1 x 106
Co-58 1, 101 1 x 106
Co-58m 1 N 104 1 x 107
Co-60 1 N 101 1 x 105
Co-60m 1, 103 1 x 106
Co-61 1, 102 1 x 106
Co-62m 1, 101 1 x 105
Ni-56 1, 101 1 x 106
Ni-57 1 N 101 1 x 106
NI-59 1x 10% 1x 108
Ni-63 1 N 105 1 x 108
Ni-65 1 N 101 1 x 106
Ni-66 1, 104 1 x 107
Cu-60 1, 101 1 x 105
Cu-61 1, 101 1 x 106
Cu-64 1, 102 1 x 106
Cu-67 1 " 102 1 x 106
Zn-62 1 N 102 1 x 106
Zn-63 1 N 101 1 x 105
Zn-65 1 N 101 1 x 106
Zn-69 1 N 104 1 x 106
Zn-69m 1, 102 1 106
Zn-71m 1 N 101 1 x 106
Zn-72 1, 102 1 x 106
Ga-65 1 " 101 1 x 105
Ga-66 1, 101 1 x 105
Ga-67 1 N 102 1 x 106
Ga-68 1 N 101 1 x 105



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Ga-70 1, 102 1 x 106
Ga-72 1 " 101 1 x 105
Ga-73 1,102 1% 105
Ge-66 1 N 101 1 x 106
Ge-67 1 N 101 1 x 105
Ge—68a 1 x 101 1 x 105
Ge-69 1,40t 1% 106
Ge-71 1, 104 1 x 108
Ge-75 1, 103 1 x 106
Ge-77 1 " 101 1 x 105
Ge-78 1,102 1% 105
As-69 1 N 101 1 x 105
As-70 1 N 101 1 x 105
As-71 1 N 101 1 x 106
As-72 1, 101 1 x 105
As-73 1, 103 1 x 107
As-74 1 9 101 1 x 106
As-76 1 " 102 1 x 105
As-77 1 N 103 1 x 106
As-78 1 N 101 1 x 105
Se-70 1 N 101 1 x 106
Se-73 1 N 101 1 x 106
Se-73m 1, 102 1 106
Se-75 1, 102 1 x 106
Se-79 1, 104 1 x 107
Se-81 1 " 103 1 x 106
Se-81m 1, 103 1 x 107
Se-83 1 N 101 1 x 105
Br-74 1 N 101 1 x 105



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)

Br-74m 1 9 101 1 x 105
Br-75 1 " 101 1 x 106
Br-76 1, 101 1 x 105
Br-77 1 N 102 1 x 106
Br-80 1 N 102 1 x 105
Br-80m 1, 103 1 x 107
Br-82 1, 101 1 x 106
Br-83 1 N 103 1 x 106
Br-84 1, 101 1 x 105
Kr-74 1 " 102 1 x 109
Kr-76 1, 102 1 x 109
Kr-77 1 N 102 1 x 109
Kr-79 1 N 103 1 x 105
Kr-81 1, 104 1 x 107
Kr-81m 1, 103 1 1010
Kr-83m 1, 105 1 1012
Kr-85 1, 105 1 x 104
Kr-85m 1 " 103 1 x 1010
Kr-87 1 N 102 1 x 109
Kr-88 1 N 102 1 x 109
Rb-79 1 N 101 1 x 105
Rb-81 1, 101 1 x 106
Rb-81m 1, 103 1 x 107
Rb-82m 1, 101 1 x 106
Rb-83a 1, 102 1 x 106
Rb-84 1 " 101 1 x 106
Rb-86 1, 102 1 x 105
Rb-87 1 N 103 1 x 107
Rb-88 1 N 102 1 x 105



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Rb-89 1, 102 1 x 105
Sr80 1x10%  1x10’
Sr-81 1, 101 1 x 105
Sr-82a 1 X 101 1 x 105
Sr-83 1 N 101 1 x 106
Sr-85 1, 102 1 x 106
Sr-85m 1, 102 1 107
Sr-87m 1, 102 1 x 106
Sr-89 1, 103 1 x 106
Sr-QOal 1 x 102 1 x 104
Sr-91 1, 101 1 x 105
Sr-92 1 N 101 1 x 106
v-86 1x 1ot 1x10°
Y-86m 1, 102 1 x 107
Vg7® 110t 1 x 10°
Y-88 1, 101 1 x 106
Y-90 1, 103 1 x 105
Y-90m 1 " 101 1 x 106
vt 1x10® 1 x 10°
Y-91m 1 N 102 1 x 106
V92 1107 1x10°
Y93 110 1x10°
Y-94 1 N 101 1 x 105
Y-95 1, 101 1 x 105
Zr-86 1, 102 1 x 107
Zr-88 1 " 102 1 x 106
Zr-89 1 N 101 1 x 106
Zr-93a 1 N 103 1 x 107
Zr-95 1 N 101 1 x 106



Hoat do Téng hoat

Nhan riéng do (Ba)
phong xa (Balg)

Zr-97a 1. 101 1 x 105
Nb-88 1 y 101 1 x 105
Nb-89 (2,03 gi) 1, 101 1 x 105
Nb-89 (1,01 gi) 1, 40! 1x10°
Nb-90 1 y 101 1 x 105
Nb-93m 1 y 104 1 x 107
Nb-94 1 y 101 1 x 106
Nb-95 1 y 101 1 x 106
Nb-95m 1 y 102 1 x 107
Nb-96 1 y 101 1 x 105
Nb-97 1 y 101 1 x 106
Nb-98 1 y 101 1 x 105
Mo-90 1 y 101 1 x 106
Mo-93 1, 103 1 x 108
Mo-93m 1, 101 1 x 106
Mo-99 1, 102 1 x 106
Mo-101 1 < 101 1 x 106
Tc-93 1 y 101 1 x 106
Tc-93m 1, 101 1 x 106
Tc-94 1 y 101 1 x 106
Tc-94m 1 y 101 1 x 105
Tc-95 1 » 101 1 x 106
Tc-95m 1, 101 1 x 106
Tc-96 1 y 101 1 x 106
Tc-96m 1, 103 1 x 107
Tc-97 1 y 103 1 x 108
Tc-97m 1 y 103 1 x 107
Tc-98 1 y 101 1 x 106
Tc-99 1 4

x 10 1><1O7



Hoat dd Téng hoat
Nhan rieng dos (Bq)
phong xa (Ba/g)
Tc-99m 1,102 1x10'
Tc-101 1,102 1x10°
Tc-104 1,10t 1x10°
Ru-94 1102 1 x 10°
Ru-97 1,102 1x10’
Ru-103 1,102 1% 10°
RU-105 1100 1x10°
R-1062 1x10? 1x10°
Rh-99 1,10t 1 x 10°
Rh-99m 1,10t 1 x 10°
Rh-100 1,10t 1 x 10°
Rh-101 1,102 1x 10
Rh-101m 1,102 1x 10"
Rh-102 1100 1x10°
Rh-102m 1,102 1x 10°
Rh-103m 1ot 1x10®
Rh-105 1,102 1x107
Rh-106m 1ot 1x10°
Rh-107 1,102 1 x 10°
Pd-100 1,102 1x 10"
Pd-101 1, 102 1 x 10°
Pd-103 1,103 1x 108
Pd-107 1,105 1x108
Pd-109 1,103 1 x 10°
Ag-102 1,10t 1x10°
Ag-103 110t 1 x 10°
Ag-104 110t 1 x 10°
Ag-104m 110t 1x 10°
Ag-105 1102 1 x 10°
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Hoat do Téng hoat
Nhan riéng do (Ba)
Phong xa (Ba/g)
Ag-106 1, 10t 1 x 100
Ag-106m 1, 10t 1 x 108
Ag-108m & 1y1ot 1% 10°
Ag-110m 1, 10t 1 x 108
Ag-111 1,103 1 x 108
Ag-112 1, 10t 1x 105
Ag-115 1, 10t 1x 105
Cd-104 1,102 1 x 107
Cd-107 1,103 1 x 107
Cd-109 1,104 1 x 108
Cd-113 1,103 1 x 10
Cd-113m 1,103 1 x 108
Cd-115 1,102 1 x 108
Cd-115m 1,103 1 x 108
Cd-117 1, 10t 1 x 108
Cd-117m 1, 10t 1 x 108
In-109 1, 10t 1x 108
In-110 (4,9 gi) 1, 10t 1 x 108
In-110 (69,1 th) 1,1 1% 105
In-111 1, 102 1 x 108
In-112 1, 102 1 x 108
In-113m 1 9 102 1 x 106
In-114 1,108 1x 105
In-114m 1 » 102 1 x 106
In-115 1,108 1x 105
In-115m 1,102 1 x 108
In-116m 1, 10t 1% 105
In-117 1, 10t 1 x 108
In-117m 1, 102 1 x 108
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A Hoat do Téng hoat
ph'\é?lgnxa rieng dd (Bq)
(Ba/g)
In-119m 1 y 102 1 x 105
Sn-110 1,102 1 %107
Sn-111 1,102 1 x10°
Sn-113 1,103 1x107
Sn-117m 1,102 1 x 108
Sn-119m 1 9 103 1 x 107
Sn-121 1,105 1x107
Sn-121m? 110> 1x10”
Sn-123 1,103 1x 108
Sn-123m 1,102 1% 108
Sn-125 1,102 1x10°
Sn-1262 1yt 1x10°
Sn-127 1, 10! 1 x 108
Sn-128 1,10t 1 x 108
Sb-115 1,10t 1 x 108
Sb-116 1, 10! 1 x 108
Sb-116m 1,10t 1x10°
Sb-117 1,102 1 %107
Sb-118m 1, 40! 1x10°
Sb-119 1,103 1x107
Sb-120 (5,76 ng) 1 .1 1 x 108
Sb-120 (15,89 th) 1,2 1 x 108
Sb-122 1,102 1x10%
Sb-124 1, 10! 1 x 108
Sb-124m 1,102 1% 108
Sb-125 1,102 1% 108
Sb-126 1, 40! 1x10°
Sb-126m 1, 10! 1x10°
Sb-127 1, 10! 1 x 108
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A Hoat do Téng hoat
ph'\é?lgnxa rieng dd (Bq)
(Ba/g)
Sb-128(9,019) 1, ,,1 1% 10°
Sb-128 (10,4th) 1 .1 1% 10°
Sb-129 1 y 101 1 x 106
Sb-130 1 y 101 1 x 105
Sb-131 1 y 101 1 x 106
Te-116 1 y 102 1 x 107
Te-121 1 y 101 1 x 106
Te-121m 1, 102 1 x 106
Te-123 1 y 103 1 x 106
Te-123m 1 y 102 1 x 107
Te-125m 1 y 103 1 x 107
Te-127 1 y 103 1 x 106
Te-127m 1 y 103 1 x 107
Te-129 1 9 102 1 x 106
Te-129m 1, 103 1 x 106
Te-131 1 y 102 1 x 105
Te-131m 1, 101 1 x 106
Te-132 1 y 102 1 x 107
Te-133 1 y 101 1 x 105
Te-133m 1 y 101 1 x 105
Te-134 1 y 101 1 x 106
1-120 1 » 101 1 x 105
1-120m 1 y 101 1 x 105
1-121 1 y 102 1 x 106
1-123 1 < 102 1 x 107
1-124 1 y 101 1 x 106
1-125 1 y 103 1 x 106
1-126 1 y 102 1 x 106
1-128 1 y 102 1 x 105
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Hoat dd Tong hoat

phl\érr]]?;nxa rieng dos (Bq)
(Ba/g)

I-129 1,102 1x10°
1-130 110t 1 x 10°
-131 10102 1x10°
-132 1, 40t 1x10°
1-132m 1,102 1x10°
1-133 110t 1 x 10°
-134 1,10t 1x10°
1-135 1o10t  1x10°
Xe-120 10102 1x10°
Xe-121 10102 1x10°
Xa-1292 1102 1x10°
Xe-123 1,102 1x10°
Xe-125 1,103 1x10°
Xe-127 1,103 1x10°
Xe-129m 1,103 1x10%
Xe-131m 110 1x10*
Xe-133m 1103 1x 10%
Xe-133 10108 1x10%
Xe-135 1,103 1x10%0
Xe-135m 1,102 1x10°
Xe-138 1,102 1x10°
Cs-125 110t 1x 107
Cs-127 1,102 1x10°
Cs-129 1,102 1x10°
Cs-130 1102 1 x 10°
Cs-131 10108 1x10°
Cs-132 1,10t 1x10°
Cs-134m 1,103 1x10°
Cs-134 1 1

x 10 1><104



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Cs-135 1, 104 1 x 107
Cs-135m 1, 101 1 x 106
Cs-136 1,10t 1x10°
Cs-137a 1, 101 1 x 104
Cs-138 1, 101 1 x 104
Ba-126 1, 102 1 x 107
Ba-128 1, 102 1 107
Ba-131 1,102 1 x 108
Ba-131m 1, 102 1 x 107
Ba-133 1, 102 1 x 106
Ba-133m 1 9 102 1 x 105
Ba-135m 1, 102 1 x 106
Ba-137m 1, 101 1 x 106
Ba-139 1, 102 1 x 105
Ba—140a 1, 101 1 x 105
Ba-141 1, 102 1 x 105
Ba-142 1, 102 1 x 106
La-131 1, 101 1 x 106
La-132 1, 101 1 x 106
La-135 1,103 L x 107
La-137 1,103 L x 107
La-138 1 N 101 1 x 106
La-140 1,10t Lx 10°
La-141 1 N 102 1 x 105
La-142 1, 10t Lx 10°
La-143 1, 102 1 x 105
Ce-134 2 11038 1x107
Ce-135 1,10t L x 10°
Ce-137 1,103 L x 107
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Ce-137m 1, 103 1 x 106
Ce-139 1, 102 1 x 106
Ce-141 1,102 L x 107
Ce-143 1,102 L x 10°
Ce—144a 1, 102 1 x 105
Pr-136 1, 101 1 x 105
Pr-137 1, 102 1 106
Pr-138m 1 » 101 1 x 106
Pr-139 1 N 102 1 x 107
Pr-142 1, 102 1 x 105
Pr-142m 1, 107 1 x 109
Pr-143 1, 10 L x 10°
Pr-144 1, 102 Lx 10°
Pr-145 1, 103 1 x 105
Pr-147 1 N 101 1 x 105
Nd-136 1, 102 1 x 106
Nd-138 1, 103 1x 107
Nd-139 1 " 102 1 x 106
Nd-139m 1, 101 1 x 106
Nd-141 1 N 102 1 x 107
Nd-147 1 N 102 1 x 106
Nd-149 1 N 102 1 x 106
Nd-151 1 N 101 1 x 105
Pm-141 1 N 101 1 x 105
Pm-143 1 " 102 1% 106
Pm-144 1 " 101 1 x 106
Pm-145 1 » 103 1 x 107
Pm-146 1 N 101 1 x 106
Pm-147 1 N 104 1 x 107
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Hoat do Téng hoat
Nhan riéng d6 (Ba)
phéng xa (Balg)
Pm-148 1 < 101 1 x 105
Pm-148m 1 y 101 1 x 106
Pm-149 1 y 103 1 x 106
Pm-150 1 y 101 1 x 105
Pm-151 1 y 102 1 x 106
Sm-141 1 y 101 1 x 105
Sm-141m 1, 101 1 x 106
Sm-142 1 y 102 1 x 107
Sm-145 1 < 102 1 x 107
Sm-146 1 y 101 1 x 105
Sm-147 1 y 101 1 x 104
Sm-151 1 y 104 1 x 108
Sm-153 1 y 102 1 x 106
Sm-155 1 y 102 1 x 106
Sm-156 1, 102 1 x 106
Eu-145 1 y 101 1 x 106
Eu-146 1 < 101 1 x 106
Eu-147 1 y 102 1 x 106
Eu-148 1 y 101 1 x 106
Eu-149 1 y 102 1 x 107
Eu-150 (342n) 1,01 1 x 108
Eu-150 (12,6 gi) 1, 103 1 x 106
Eu-152 1 y 101 1 x 106
Eu-152m 1, 102 1 x 106
Eu-154 1 < 101 1 x 106
Eu-155 1 y 102 1 x 107
Eu-156 1 y 101 1 x 106
Eul57 1 y 102 1 x 106
Eu-158 1 y 101 1 x 105
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Hoat do Téng hoat

Nhan riéng d6 (Ba)
phong xa (Balg)

Gd-145 T, 1ot 1 x10°
Cd-1462 110t 1x10°
Gd-147 1,10t 1 x 108
Gd-148 1,10t 1 x 10%
Gd-149 1,102 1 x 108
Gd-151 1,102 1x 107
Gd-152 1, 10t 1 x 10®
Gd-153 1,102 1 x 107
Gd-159 1,103 1 x 108
Tb-147 1,10t 1 x 108
Tb-149 1,10t 1 x 108
Tb-150 1, 10t 1 x 108
Tb-151 1,10t 1 x 108
Tb-153 1,102 1x 107
Tb-154 1, 10t 1 x 108
Tb-155 1,102 1 x 107
Tb-156 1,10t 1 x 108
Tb-156m (24,4 g) 1,03 1 x 107
Tb-156m (5g) 1, ;44 1x 107
Tb-157 1, 10 1x 107
Tb-158 1,10t 1 x 108
Tb-160 1,10t 1 x 108
Tb-161 1,103 1 x 108
Dy-155 1, 10t 1 x 108
Dy-157 1, 102 1 x 108
Dy-159 1,103 1 x 107
Dy-165 1,403 1 x 10
Dy-166 1,103 1 x 108
Ho-155 1, .02

x 10 1><1O6



R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Ho-157 » 102 1 x 106
Ho-159 " 102 1 x 106
Ho-161 » 102 1 x 107
Ho-162 N 102 1 x 107
Ho-162m 9 101 1 x 106
Ho-164 N 103 1 x 106
Ho-164m N 103 1 107
Ho-166 N 103 1 105
Ho-166m N 101 1 x 106
Ho-167 " 102 1 x 106
Er-161 N 101 1 x 106
Er-165 N 103 1 x 107
Er-169 N 104 1 x 107
Er-171 N 102 1 x 106
Er-172 N 102 1 106
Tm-162 N 101 1 106
Tm-166 N 101 1 x 106
Tm-167 " 102 1 x 106
Tm-170 » 103 1 x 106
Tm-171 N 104 1 x 108
Tm-172 N 102 1 x 106
Tm-173 N 102 1 x 106
Tm-175 N 101 1 x 106
Yb-162 N 102 1 x 107
Yb-166 N 102 1% 107
Yb-167 " 102 1 x 106
Yb-169 « 102 1% 107
Yb-175 N 103 1 x 107
Yb-177 N 102 1 x 106
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Yb-178 1 » 103 1 x 106
Lu-169 1 " 101 1 x 106
Lu-170 1 » 101 1 x 106
Lu-171 1 N 101 1 x 106
Lu-172 1 N 101 1 x 106
Lu-173 1, 102 1 x 107
Lu-174 1 N 102 1 x 107
Lu-174m 1 N 102 1 x 107
Lu-176 1 » 102 1 x 106
Lu-176m 1 " 103 1 x 106
Lu-177 1 N 103 1 x 107
Lu-177m 1 9 101 1 x 106
Lu-178 1 N 102 1 x 105
Lu-178m 1, 101 1 x 105
Lu-179 1 N 103 1 x 106
Hf-170 1 9 102 1 x 106
Ht 1722 110t 1x10°
Hf-173 1 " 102 1 x 106
Hf-175 1 » 102 1 x 106
Hf-177m 1, 101 1 x 105
Hf-178m 1, 101 1 x 106
Hf-179m 1, 101 1 x 106
Hf-180m 1, 101 1 x 106
Hf-181 1 N 101 1 x 106
Hf-182 1, 102 1 x 106
Hf-182m 1 » 101 1 x 106
Hf-183 1,10t 1% 10
Hf-184 1 N 102 1 x 106
Ta-172 1 N 101 1 x 106
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Hoat dd Téng hoat
Nhan rieng dos (Bq)
phong xa (Ba/g)
Ta-173 1, 101 1 x 106
Ta-174 1,10t 1x 10°
Ta-175 1,10t 1 x 10°
Ta-176 1,10t 1 x 10°
Ta-177 1,102 1x107
Ta-178 1, 10t 1x 108
Ta-179 1,103 1x107
Ta-180 10100 1x10°
Ta-180m 1,103 1x10’
Ta-182 1,10t 1x 104
Ta-182m 1,102 1 x 10°
Ta-183 1,102 1 x 10°
Ta-184 1, 10t 1 x 10°
Ta-185 1,102 1x10°
Ta-186 1,10t 1x10°
W-176 1,102 1 x 10°
W-177 1,10t 1x10°
W-178a 1,10t 1 x 10°
W-179 1,102 1x 10"
W-181 1103 1x107
W-185 1,104 1x 10"
W-187 1,102 1% 10°
W-188a 1,102 1x10°
Re-177 1,10t 1x10°8
Re-178 10100 1x10°
Re-181 legor 1x10°
Re-182(640) 1,01 4,06
Re-182 (127 gi) 1, .1 1x 108
Re-184 1, 10t 1 x 10°
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R Hoat do Téng hoat
Nhan riéng doé (Bq)
Prenaa (Ba/g)
Re-184m 1 9 102 1 x 106
Re-186 1, 103 1 x 106
Re-186m 1, 103 1 x 107
Re-187 1, 106 1 x 109
Re-188 1, 102 1 x 105
Re-188m 1, 102 1 x 107
Re—189a 1, 102 1 106
Os-180 1, 102 1% 107
Os-181 1, 10t 1 x 106
Oc-182 1, 102 1 x 106
Os-185 1,10t 1x10°
Os-189m 1, 104 1 x 107
Os-191 1, 102 1 x 107
0s-191m 1, 103 1 x 107
0s-193 1, 102 1 106
OS-194a 1, 102 1 x 105
Ir-182 1 N 10]_ 1 x 105
Ir-184 1, 101 1 x 106
Ir-185 1, 101 1 x 106
Ir-186 (15,8 gi) 1, 101 1 x 105
Ir-186 (1,75 gi) 1, 101 1 x 106
Ir-187 1, 102 1 x 106
Ir-188 1, 101 1 x 106
Ir-189a 1 N 102 1 107
Ir-190 1, 101 1 x 106
Ir-190m (3,1 gi) 1, 101 1 x 106
Ir-190m (1,2 gi) 1, 104 1 x 107
Ir-192 1, 101 1 x 104
Ir-192m 1, 102 1 x 107
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R Hoat do Téng hoat
Nhan riéng doé (Bq)
Phong xa (Ba/g)
Ir-193m 1 9 104 1 x 107
Ir-194 1 " 102 1 x 105
Ir-194m 1 N 101 1 x 106
Ir-195 1 N 102 1 x 106
Ir-195m 1 N 102 1 x 106
Pt-186 1 N 101 1 x 106
I:)t-188a 1 x 101 1 x 106
Pt-189 1 N 102 1 106
Pt-191 1, 102 1 x 106
Pt-193 1 N 104 1 x 107
Pt-193m 1, 103 1 x 107
Pt-195m 1 N 102 1 x 106
Pt-197 1 8 103 1 x 106
Pt-197m 1 N 102 1 x 106
Pt-199 1 N 102 1 106
Pt-200 1 N 102 1 x 106
Au-193 1, 102 1 x 107
Au-194 1, 101 1 x 106
Au-195 1 9 102 1x 107
Au-198 1, 102 1 x 106
Au-198m 1, 101 1 x 106
Au-199 1, 102 1 x 106
Au-200 1 N 102 1 x 105
Au-200m 1 N 101 1 106
Au-201 1 9 102 1 x 106
Hg-193 1102 1 x 10°
Hg-193m 1, 101 1 x 105
Hg-194a 1 x 101 1 x 106
Hg-195 1 8 102 1 x 106
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
|_Ig-195ma 1 x 102 1 x 106
Hg-197 1 " 102 1 x 107
Hg-197m 1 » 102 1 x 106
Hg-199m 1 9 102 1 x 106
Hg-203 1 N 102 1 x 105
TI-194 1 N 101 1 x 106
TI-194m 1 N 101 1 x 106
TI-195 1 N 101 1 x 106
TI-197 1 » 102 1 x 106
TI-198 1 " 101 1 x 106
TI-198m 1, 101 1 x 106
TI-199 1 N 102 1 x 106
TI-200 1 N 101 1 x 106
TI-201 1 N 102 1 x 106
TI-202 1, 102 1 106
TI-204 1, 104 1 x 104
Pb-195m 1, 101 1 x 106
Pb-198 1 " 102 1 x 106
Pb-199 1, 101 1 x 106
Pb-200 1 N 102 1 x 106
Pb-201 1 N 101 1 x 106
Pb-202 1, 103 1 x 106
Pb-202m 1, 101 1 x 106
Pb-203 1, 102 1 106
Pb-205 1, 104 1x 107
Pb-209 1 " 105 1 x 106
Pb-2102 110t 1 x 10
Pb-211 1 N 102 1 x 106
Pb—212a 1y 101 1 x 105
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Pb-214 1,102 L% 10°
Bi-200 1, 10! L x 10°
Bi-201 1,10t L x 100
Bi-202 1,10 L x 10°
Bi-203 1, 100 Lx 10°
Bi-205 1 N 101 1 x 106
Bi-206 1,100 L x 105
Bi-207 1 N 101 1 x 106
Bi-210 1, 103 1 x 106
Bi-21, a 1,10t Lx 105
Bi-212a 1 N 101 1 x 105
Bi-213 1,102 L x 10°
Bi-214 1, 100 Lx 10°
Po-203 1,100 L x 105
Po-205 1 N 101 1 106
Po-206 1,10t 1 x 108
Po-207 1, 101 1 x 106
Po-208 1 y 101 1 x 104
Po-209 1 y 101 1 x 104
Po-210 1 y 101 1 x 104
At-207 1, 100 Lx 10°
At-211 1,103 L x 107
Fr-222 1, 103 1 105
Fr-223 1, 102 1 x 106
Rn-2202 1s10% 1x10"
Rn-2222 110t 1 x 108
Ra-223a 1 » 102 1 x 105
Ra—224a 1 9 101 1 x 105
Ra-225 1 N 102 1 x 105
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Ra-22qa 110t 1x 107
Ra-227 1, 102 1 x 106
Ra-228a 1, 101 1 x 105
Ac-224 1,102 L x 10°
AC—225a 1 x 101 1 x 104
Ac-226 1, 102 1 x 105
Ac-227a 1 X 10'1 1 x 103
Ac-228 1, 101 1 x 106
Th-226a 1, 103 1 x 107
Th-227 1 " 101 1 x 104
Th-228a 1, 100 1 x 104
Th-229a 1x10° 1 x 103
Th-230 1 N 100 1 x 104
Th-231 1, 103 1 x 107
Th-232 1, 10t 1% 10*
Th-234a 1, 103 1 x 105
Pa-227 1, 101 1 x 106
Pa-228 1 " 101 1 x 106
Pa-230 1,10t 1% 10
Pa-231 1 N 100 1 x 103
Pa-232 1 N 101 1 x 106
Pa-233 1, 102 1 x 107
Pa-234 1 N 101 1 106
U-230a 1 x 101 1 x 105
U-231 1, 102 1 x 107
U_232a 1 x 100 1 x 103
U-233 1, 10! 1% 10%
U-234 1 N 101 1 x 104
U-235a 1 x 101 1 x 104
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Hoat do Téng hoat
Nhan riéng do (Ba)
PR g

U-236 1, 10! L x10%
U-237 1,102 1 x 10°
U 2382 1y 1ot 1x 10
U-239 1, 102 1 x 100
U-240 1,103 1 x 107
Y2402 110t 1% 10°
Np-232 1, 10t 1 x 100
Np-233 1,102 1x 107
Np-234 1,100 1 x 10°
Np-235 1,103 1 x 107
N)p-236 (1,15.10° 1,2 1% 10°
n

Np-236 (2259) 1, ;43 1x 107
Np-2372 1y 10 1x10°
Np-238 1, 102 1 x 100
Np-239 1,102 1 x 107
Np-240 1,100 1 x 10°
Pu-234 1,102 1 x 107
Pu-235 1, 102 1x 107
Pu-236 1, 10 1 x 104
Pu-237 1,103 1x 107
Pu-238 1, 100 1 x 10%
Pu-239 1, 100 1 x 10%
PU-240 1,100 1x 103
Pu-241 1,102 1 x 105
Pu-242 1,100 1 x 10%
Pu-243 1,103 1x 107
Pu-244 1, 100 1 x 10%
Pu-245 1, 102 1 x 100
PU-246 1, 102 1 x 100
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R Hoat do Téng hoat
ph“é?]gnxa riéng do (Bq)
(Ba/g)
Am-237 1 9 102 1 x 106
Am-238 1 " 101 1 x 106
Am-239 1 N 102 1 x 106
Am-240 1 N 101 1 x 106
Am-241 1 N 100 1 x 104
Am-242 1 N 103 1 x 106
Am-242ma Ly 10O 1 x 104
Am-243a 1 x 10O 1 x 103
Am-244 1 » 10]_ 1 x 106
Am-244m 1 " 104 1 x 107
Am-245 1 » 103 1 x 106
Am-246 1, 10t L x 10°
Am-246m 1, 101 1 x 106
Cm-238 1, 102 1 x 107
Cm-240 1, 102 1 105
Cm-241 1 N 102 1 x 106
Cm-242 1 N 102 1 x 105
Cm-243 1 y 10O 1 x 104
Cm-244 1, 101 1 x 104
Cm-245 1,100 Lx10°
Cm-246 1,100 Lx10°
Cm-247 1, 100 1 x 104
Cm-248 1, 100 1 103
Cm-249 1,103 L x 10°
Cm-250 1 " 10-1 1 x 103
Bk-245 1,102 L x 10°
Bk-246 1, 10t 1 x 108
Bk-247 1,100 1x 104
Bk-249 1,103 Lx 10°
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Hoat do Téng hoat

phl\érr]]?;nxa rieng dos (Bq)
(Ba/g)
Bk-250 1o100 1x10°
Cf-244 1,104 1x107
Cf-246 1,103 1 x 10°
Cf-248 1,10t 1x10%
Cf-249 1,100 1x103
Cf-250 1,10t 1x10%
Cf-251 1,100  1x103
Cf-252 1e10t 1x10
Cf-253 10102 1x10°
Cf-254 1,100 1x10°
Es-250 1,102 1 x 10°
Es-251 1,102 1x 10
Es-253 1,102 1x10°
Es-254 1, 10t 1 x 10%
Es-254m 1,102 1x10°
Fm-252 1,103 1 x 10°
Fm-253 1 x 102 1 x 106
Fm-254 1 % 104 1 x 107
Fm-255 1x 103 1x 10°
Fm-257 1x 10t 1x10°
Md-257 1 x 102 1x 10
Md-258 1 x 102 1x10°
Chu thich

Gia tri ghi trong dau ngoac don la chu ky ban ra ctia nhan phéng xa, vi du (22,5 gi) c6 nghia la (T 12 =
22,5 gio).

gi: Giov ng: Ngay th: Thang n: Nam

a Hat nhan me ma sy dong gop liéu ctia cac con chau cta né da dugc xem xeét khi tinh liéu, do vay khi
xac dinh diéu kién mién trir sé chi can xem xét doi v&i hat nhan me.

Danh séach cac hat nhan me va con chau cta né khi &p dung diéu kién nay duoc cho duwéi day:

Ge-68 Ga-68 Sr-82 Rb-82
Rb-83 Kr-83m Sr-90 Y-90
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Y-87
Zr-93
Zr-97
Ru-106
Ag-108m
Sn-121m
Sn-126
Xe-122
Cs-137
Ba-140
Ce-134
Ce-144
Gd-146
Hf-172
W-178
W-188
Re-189
Ir-189
Pt-188
Hg-194
Hg-195m
Pb-210
Pb-212

Sr-87m
Nb-93m
Nb-97
Rh-106
Ag-108
Sn-121 (0.776)
Sb-126m
[-122
Ba-137m
La-140
La-134
Pr-144
Eu-146
Lu-172
Ta-178
Re-188
0Os-189m (0.241)
Os-189m
Ir-188
Au-194
Hg-195 (0.542)
Bi-210, Po-210
Bi-212, TI-208 (0.36),

Po-212 (0.64)

Bi-210m TI-206

Bi-212  TI-208 (0.36), Po-212 (0.64)
Rn-220 Po-216

Rn-222 Po-218, Pb-214, Bi-214, Po-214

Ra-223 Rn-219, Po-215, Pb-211, Bi-211, TI-
207

Ra-224 Rn-220, Po-216, Pb-212, Bi-212, TI-
208 (0.36), P0-212 (0.64)

Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-
214, Pb-210, Bi-210, Po-210

Ra-228 Ac-228

Ac-225 Fr-221, At-217, Bi-213,
Po-213 (0.978), TI-209 (0.0216), Pb-209 (0.978)

Ac-227 Fr-223 (0.0138)
Th-226 Ra-222, Rn-218, Po-214

Th-228 Ra-224, Rn-220,  Po-216,
Pb-212, Bi-212,TI-208 (0.36),
Po-212 (0.64)

Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-
213, Po-213, Pb-209

Th-234 Pa-234m
U-230 Th-226, Ra-222, Rn-218, Po-214

U-232 Th-228, Ra-224, Rn-220,
Po-216, Pb-212, Bi-212, TI-208 (0.36), Po-212
(0.64)

U-235 Th-231

U-238 Th-234, Pa-234m
U-240 Np-240m

Np-237 Pa-233
Am-242m Am-242
Am-243 Np-239

PHU LUC II

MUC MIEN TRU KHAI BAO, CAP GIAY PHEP BOI VOI CHAT PHONG XA CHUA NHAN PHONG
XA NHAN TAO, CO KHOI LWUQNG LON HON MOT TAN

Nha&n phéng Hoat dd riéng S-35
xa (Ba/g) Cl-36
H-3 1x10° Cl-38
Be-7 1x 10" K-42
C-14 1 x10° K-43
F-18 1% 10 Cands
Na-22 1x 10" Cad7
Na-24 1% 10° Scod6
Si-31 1x 10° Scd7
P-32 1% 10° Sc.48
P-33 1% 10° V-48

1x10?

1x 10° Cr-51 1 x 102
1 x 10 Mn-51 1 x 10
1 x 102 Mn-52 1x10°
1x 10! Mn-52m 1x10*
1 x 102 Mn-53 1 x10?
1x 10! Mn-54 1x10?
1x 10" Mn-56 1x 10!
1x10? Fe-52a 1x10°
1x10° Fe-55 1 x 10°
1x10°
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Fe-59
Co-55
Co-56
Co-57
Co-58
Co-58m
Co-60
Co-60m
Co-61
Co-62m
Ni-59
Ni-63
Ni-65
Cu-64
Zn-65
Zn-69
Zn-69 m

Ga-72
Ge-71
As-73
As-74
As-76
As-77
Se-75
Br-82
Rb-86
Sr-85
Sr-85m
Sr-87m
Sr-89

sr-902

Sr-91a
Sr-92
Y-90
Y-91
Y-91m
Y-92
Y-93
Zr-93
Zr-95a

1x10°
1x 10!
1x10*
1x10°
1x10°
1x10°
1x10*
1x10°
1x10?
1x10*
1x10?
1 x10?
1x10*
1x10?
1x10*
1x10°
1x 10!

1x10!
1x10°
1x103
1x 10!
1x 10!
1x10°
1x10°
1x10°
1x10?
1x10°
1 x10?
1 x10?
1x10°
1x10°

1x 10

1 x10!
1 x10®
1 x10?
1 x10?
1 x10?
1 x10?
1 x10*
1x10°

Zr-97a

Nb-93m
Nb-94
Nb-95

-97
Nb-98
Mo-90
Mo-93

Mo-992

Mo-1012
Tc-96
Tc-96m
Tc-97
Tc-97m
Tc-99
Tc-99m
Ru-97
Ru-103a

Ru-105a
Ru-106a

Rh-103m
Rh-105
Pd-103a

Pd-109a
Ag-105

A 110m@
Ag-111
Cd-109a
Cd-115a
Cd—115ma

In-111

In-113m

In-114 _a
m

In-115m
Sn-113a

Sn-125
Sbh-122

1 x10*

1 x10!
1x10*
1 x10°
1 x10*

1 x10*
1 x10*
1 x10*
1 x10*

1 x10*

1 x10°
1x10°
1 x10!
1 x10?
1 x10°
1 x10?
1 x10*
1 x10°

1 %10t
1 x10?

1 x10*
1 x10?
1 x10°

1 %102

1 x10°
1x10*

1 x10?
1 x10°

1 %10t
1 %102

1 x10*
1 x10?
1 x10*

1 x10?
1 x10°

1 x10!
1 x10*

Sb-124
Sb-125a

Te-123m
Te-125m
Te-127

Te-127m?
Te-129

Te—129ma
Te-131

Te—131ma

Te-1322
Te-133
Te-133m
Te-134
1-123
1-125
1-126
1-129
1-130
[-131
1-132
[-133
1-134
[-135
Cs-129
Cs-131
Cs-132
Cs-134
Cs-134m
Cs-135
Cs-136
Cs-137a

Cs-138
Ba-131
Ba-140
La-140
Ce-139
Ce-141
Ce-143
Ce-144

1 x10°
1 x101

1 x10°
1 x10°
1 x10°
1 x10*

1 x10?
1 x10*

1 x10?
1 x10*

1 x10°

1 x10!
1x10!
1 x10?
1 x10?
1 x10?
1 x10?
1 x10%?
1 x10*
1 x10*
1 x10*
1 x10!
1 x10!
1 x10!
1 x10!
1 x10°
1 x10?
1 x10*
1 x10°
1 x10?
1 x10°
1 x10*

1 x10*
1 x10*
1 x10°
1 x10°
1 x10°
1 x10?
1 x10*
1 x10*
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Pr-142
Pr-143
Nd-147
Nd-149
Pm-147
Pm-149
Sm-151
Sm-153
Eu-152
Eu-152m
Eu-154
Eu-155
Gd-153
Gd-159
Th-160
Dy-165
Dy-166
Ho-166
Er-169
Er-171
Tm-170
Tm-171
Yb-175
Lu-177
Hf-181
Ta-182
W-181
W-185
W-187
Re-186
Re-188
0Os-185
Os-191
Os-191m
0Os-193
Ir-190
Ir-192
Ir-194
Pt-191
Chu thich

1 %107
1 x10°
1 x10?
1 x10?
1 x10°
1 x10°
1 x10°
1 x10?
1 x107
1 x10?
1 x10*
1 x10°
1 x10*
1 x10?
1 x10°
1 x10°
1 x10?
1 x10?
1 x10°
1 x10?
1 x10?
1 x10°
1 x10?
1 %107
1 x10°
1x10*
1 x10!
1 x10°
1 x10!
1 x10°
1 x10?
1 x10°
1 x10?
1 x10°
1 x10?
1 x10°
1 x10°
1 x10?
1 x10!

Pt-193m
Pt-197
Pt-197m
Au-198
Au-199
Hg-197
Hg-197m
Hg-203
TI-200
TI-201
TI-202
TI-204
Pb-203
Bi-206
Bi-207
Po-203
Po-205
Po-207
At-211
Ra-225
Ra-227
Th-226
Th-229
Pa-230
Pa-233
U-230b

U-231a
U-232a

U-233
U-236
U-237
U-239
U-240a

Np—237a

Np-239
Np-240

1 x10°
1 x10°
1 x10?
1 x10!
1 x10?
1 x10?
1 x10?
1 x10*
1 x10*
1 x10?
1 %10t
1 x10°
1 x10*
1 x10°
1x10*
1 x10!
1 x10!
1 x10*
1 x10°
1 x10*
1 x10?
1 x10°
1x10*
1 x10*
1 x10*
1 x10!

1 x10?
1 x10?

1 x10°
1 x10*
1 x102
1 x10?
1 x10?

1 x10°

1 %102
1 x10*

Pu-234
Pu-235
Pu-236
Pu-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Pu-243
Pu—244a

Am-241
Am-242

Am-242mal

Am-2432
Cm-242
Cm-243
Cm-244
Cm-245
Cm-246

Crn-2472

Cm-248
Bk-249
Cf-246
Cf-248
Cf-249
Cf-250
Cf-251
Cf-252
Cf-253
Cf-254
Es-253
Es-254a

Es-25 4ma

Fm-254
Fm-255

1 x10°
1 x10?
1 x10°
1 x10?
1 x10*
1 x10*
1 x10*
1 x10*
1 x10*
1 x10°
1 x10*

1 x10?
1 x10°%
1 x101

1 x10?

1 x10*
1 x10°
1 x10°
1 x10*
1 x10*
1 x10*

1 x10"
1 x10°
1 x10°
1 x10°
1 x10*
1 x10°
1 x10*
1 x10°
1 x10?
1 x10°
1 x10?
1 x10*

1 x10!

1 x10*
1 x102

a Hat nhan me ma sy doéng gop liéu clia cac con chau clia né da dwoc xem xét khi tinh liéu, do vay khi

xac dinh diéu kién mién trir s& chi can xem xét déi vé&i hat nhan me.
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Danh séach cac hat nhan me va con chau cta né khi &p dung diéu kién nay duoc cho duwéi day:

Fe-52
Zn-69m
Sr-90
Sr-91
Zr-95
Zr-97
Nb-97
Mo-99
Mo-101
Ru-103
Ru-105
Ru-106
Pd-103
Pd-109
Ag-110m
Cd-109
Cd-115
Cd-115m

Mn-52m
Zn-69
Y-90
Y-91m
Nb-95
Nb-97m, Nb-97
Nb-97m
Tc-99m
Tc-101
Rh-103m
Rh-105m
Rh-106
Rh-103m
Ag-109m
Ag-110
Ag-109m
In-115m
In-115m

In-114m
Sn-113
Sb-125
Te-127m
Te-129m
Te-131m
Tel32
Cs-137
Ce-144
U-232sec

In-114

In-113m

Te-125m

Te-127

Te-129

Te-131

1-132

Ba-137m

Pr-144, Pr-144m

Th-228, Ra-224, Rn-220, Po-216,

Pb-212, Bi-212, TI-208

U-240
Np237
Pu-244
Am-242m
Am-243
Cm-247
Es-254
Es-254m

Np-240m, Np-240
Pa-233

U-240, Np-240m, Np-240
Np-238

Np-239

Pu-243

Bk-250

Fm-254
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