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First medical X-ray by Wilhelm Rdntgen of his wife Anna Bertha Ludwig's hand
Bl & &R : http://en.wikipedia.org/wiki/Wilhelm_R%C3%B6ntgen
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THE NEW ROENTGEN PHOTOGRAPHY.
‘* LOOK PLEASANT, PLEASE."

Life Magazine, 1896
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. Daniel J. (1896). The X-rays. Science, (n.s.) 3, 526-563.
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Daniel s. Grosch, Biological Effects of
Radiations, 24 ED., Academic Press, 1979.
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Antoine Henri Becquerel
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Over the course of several decades, 220 miners in Elliot Lake, Ont., lost their lives to radon-

induced lung cancer contracted in the uranium mines where they toiled daily, writes Natalia
Mozayani.

Saccomanno G, Archer VE, Saunders RP, James LA, Beckler PA. Lung cancer of uranium
miners on the Colorado Plateau. Health Phys. 1964 Dec;10:1195-201.
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New Ionizing Radiation Warning

Symbol
On February 15, 2007, the International Organization for

Standardization (ISO) and the International Atomic Energy
Agency (IAEA) launched a new radiation warning symbol
entitled the "Ionizing-Radiation Warning — Supplementary

Symbol."
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ICRP 2 1 & #5613

1959, ICRP Report 1
1964, ICRP Report 6 —*3+F ¥ #| &
1966, ICRP Report 9-
1977, ICRP Report 26 *#| & "4 i 5
1991, ICRP Report 60 §§ &2 & = & B
2007, ICRP Report 103

* I ¥R E g B EMA

« ¥|CRP60 (T2~ # 298
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IAEA GSR-PART3 » IAEA 115(1996) %
ICRP 103(2007) #5 F# 5 1 27 1% 2% 2_ 1t &

ICRP recommendations | AEA Basic Safety Standards
*1959 (“Publication 17) *1962 2014
*1966 (Publication 9) *1967
*1977 (Publication 26) 1982 T

International Basic

SftySt ndards

*1990 (Publication 60) *1996 S —
.2007 (Publlcatlon 103) .201 1 (2014::[:”2'[&) eeeeeeeeeeeeeeeeeeeeeeeeeeeee

S)1AEA

wrerr (§) s safety series
N9

IAEA Safety Standards
for protecting people and the environment

safety

series

Basic Safety Standards

Requirements for
Radiation Safety
(Basic Safety Standards)

Basic Safety Standards for

- Radiation Protection
Radiation Protection 1967 Edition

Safety Requirements
No. GSR Part 3

(Daea

1982 1996 il




Dose limits
B & R E

Dose constraints
Bl = 4 R

Exemption
2 %% %
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bR F18(Q) & 15 & 4r 4 Fl i (WR)

Quality factors, Q (ICRP-26) and Radiation
weighting factors, Wk (ICRP-60, ICRP-103)

ICRP-26 ICRP-60 ICRP-103

Quahty and Radiation Weighting Factors for Various Radiations

Wy

Radiation ) Wi

X, gamma, beta 1 1 1
Neutrons

Thermal 2 5 N

001 Me¥ » ! A continuous

0,1 MeV 1.3 i function

0.5 MeV i 0 ” of neutron energy

>0.1 MeV-2 MeV B

>2 MeV-20MeV 5

Unknown energy i0 J
High-energy protons 10 5 2
Alpha particles, fission fragments, heavy nuclel 20 A 20
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‘EL‘]% bv 1 T3
Tissue weighting factor (W-)

Tissue (W'r6) Tissue (W'r¢0) Tissue (W7103)
Thyroid (0.03) Thyroid (0.05) Thyroid (0.04)
Oesophagus (0.05) Oesophagus (0.04)
Lung (0.12) Breast (0.05) Breast(0.12)
Breast (0.15) Lung (0.12) Lung (0.12)
S Stomach (0.12) Stomach (0.12)
Bone surface(0.03) | 4%, Liver (0.05) Liver (0.04)
Red bone marrow R Colon (0.12) Colon (0.12)
(0.12) Bladder (0.03) Bladder (0.04)
Gonads (0.20) Gonads (0.08)
Gonads (0.25) Skin (0.01) Skin (0.01)
Remainder (0.30) Bone surface (0.01) Bone surface (0.01)
Red bone marrow (0.12)  Red bone marrow (0.12)
Remainder (0.05) Salivary glands (0.04)
Brain (0.04)

Remainder (0.12)
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4 A. Mutscheller £ R.M.Sievert
2 1 1925 # 11;%1100 Kv X-ray %30 R/y;
@ o & E 9910% /& ¥+200 Kv X-ray ¥)70 R/y -
(G = A F ma@ £ 9700 R)
EI
2 FR)/*1s F(R)/1 ivF 1934 d IXRPCH# 1) 222 3%
(working week)
ok
150 £ & % (mSv)/# & 1950 d ICRP#& 11 2 22 3%
H3 x & & (MSv)/iF
R 2
50 £ & # (MSv)/# & 1956 d ICRP# 12 1% 3%
H1l = g & (MSv)/iE
YT R BRI 2T E A s
£ 50 & 4 (MSv)/E 1977 ¢ ICRP# & 2 22 5%
3 PR E
B F5E TN 7 F42:5100 mSv o
d Ay 2 3% 2R
s H - &N 4250 MOV 1991, 2007 4 ICRP# g
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AR B w 3% 500 mSv 50 mSv
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Y- &wm B A§100% & i‘»(&—‘fiﬁiﬁa%l A2 i

- E#37R\T L EFFT S ;

O Eﬂf"i@fr E‘E‘ %‘ (IAEA) 722011 # 97 g sk pLE 0 K
FABRIF-R L2 ERHEITVER > “— % 28 R53

o - RSP R > RS AT 2EE

" (IAEA GSR-PART3) » - *2014& 7% %

=

'43 “ﬂ

Table 1. Limits on the equivalent dose to the lens of the eye in the 2014 edition of the
International Basic Safety Standards (BSS) and the 1996 edition of the BSS.

Occupational exposure Occupational exposure of
of workers apprentices and students Public exposure
> 18 years 1618 years

2014 edition 1996 edition 2014 edition 1996 edition 2014 edition 1996 edition

20mSv year ' 150 mSv 20 mSv 50 mSv 15 mSv 15mSv

averaged over year_1 year_l year_l year_l year_l
5 consecutive

years and
50 mSv in a
single vear
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N - @:%(Gelger counter) o

:: : lonizing radiation
lonized gas atom =

e

Anode
\
\

Schematic of a Geiger counter

Hans Geiger Walther Miiller using an “end window" tube for
low penetration radiation. A

loudspeaker is also used for
indication

O 1925 Walther Muller = % Hans Geigerat & BKiel < § 35 %
B =PhD# L2 -

O 1928# - 4 & [ i3 *xGeiger counter » I £z % Geiger—Miller
tube -
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g ) B 2
(Optically Stimulated Luminescent Dosimeter, OSLD)

0.4mm Cu 0.7mm Al

Case brgr code 0.7 mm Plastic

\

2D slide code
— Al,O,
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(Reanalysis)

®7 7 R
(No heat up process)

/ﬂ 22 2 fg_lg &
(Minimal fadlng)

3 N

O3 2k

@it Ak RATR
(Light sensitivity)

\ &R i
1AL
(Lack of suitable
materials)

z_OSL#=
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