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YAMIO|EAIE A B Al BS7 =2 i

100 leh B1. Half-value and tenth-value layers
E= - —FV——F  —— 1 — o8 akite athigh re= poak voltage valuos
undor broad-beam conditions; with low attenuation these values will be ngnmconny less.)
Attenuation material
Poak voltage (kV) Lead (mm) Concrete (cm) iron (cm)
10" HVL ™L HVL ™L HVL ™L
o 50 0,06 0.17 043 15 0017 007
N\ 70 0.17 052 0.84 28 0.03 0.1
AVANAN 100 027 0.88 16 53 0.08 03
N 125 028 093 20 66 01 04
102 = —q 150 030 099 224 74 0.13 05
£ L e 200 052 17 25 84 03 09
=  — ‘\‘\ 250 088 29 28 94 035 11
£ 300 147 48 31 104 04 13
PRl 400 25 83 33 10.9 06 18
3 =53 NP 500 36 19 36 17 08 30
< C NS NS 1,000 79 26 44 14.7 15 55
o A\ AN 125 kV 2,000 126 a2 64 21 20 70
104 / (poax) 3,000 14.5 485 74 245 22 80
& 4,000 16 53 88 202 27 91
Y \ b — N 6,000 16.9 56 104 us 30 99
50 kV 70kV — 100 —W‘” 8,000 16.9 56 114 378 31 103
[ \Peak) [\ Peak) T (peak) N 10,000 16.6 55 1.9 396 32 105
100 AN cosium-137 65 216 48 187 16 53
= = = S cobalt-60 12 40 62 206 21 69
n x NS indium-192 60 20 43 14.7 13 43
A “ A N AN radium-226 16.6 55 69 234 22 74
10° 1\ | 1 1 N \ \\ Note: All values are from NCRP Report 49 except the values for iron from 50 10 3,000 kVp, which are
from NCRP Report 151 (Fig. A.1.a), and for iridium-102, which are from Shielen, Handbook of Heakth
0 1 2 3 4 5 Physics and Radiological Hoalth, 3(d 60, 1998, pp 6-15. HVL and TVL vakues for concrote are based
Lead, millimeters on a concrete density of 2.35 g cm™ (147 pounds foot ™). Radium is in equilibrium with its daughters. |
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A3 Ef2 SAHES HYStCt Oicheo| AAMUR =2 AXA-E (2=74, =2 HsSA 28) & ==4
(3,414C, Y42 ZHe YA EN SUZ AISSD UCH FLL YOI HEEN S0 BHOR AG
St= 8%, S99 U HlEE =0[7] s @2HI0| ofd 2&(Rh)0[Lt 22[EH&(Mo)2 #&3d=
FPE QIOLt 2 TN NS AANT BI/AIE BES 2AS ZTS EOI2 YA ERN, B
EFQ, BRI ZtE 20~30°& 7|E2 2 Ao A2 AP 3 E T
)
Target angle : 20 Target angle : 30
z
& High atomic number
k= |
o
=
> A"\ atomic umbel‘ . -
" 470uGy/mAs @ 1m 557uGy/mAs @ 1m
X-ray energy (keV) (150KV 0.8mm Be) (150kV 0.8mm Be)
25, fXHS S ERI ZHEof (2 MISSAFE |
3.2 2f
16 T
M2 YA ERO| 2510 0|4 ORE 1Y
62| A2 Z0[ 2{0f| 42| AAMO| B2 2= 245t wl presmeprimi
L SEfR A MO| LrAEEtLY, EFSRO) oI5 2 s
A 2, HE ol 2 L FH| Hstof 2t B~D(B 5 o
D YAH ERNO| o8t 2HA| &4+, C: 2mm Al, D §
4}
: 0.15mm Cu+3.9mm Al)Q| 0|HZ| FZLE Z L-edges
Al ECE eS| ST FHY AeE, HARS . . . . :
_ 0 20 40 60 80 100
It =2 SEE MNELLE HTES dakle b Photon energy, k/keV
= n ooz zez|k E
B, 02| 2RIt DOJAZ| YOR 2P S el 6 e G2 Sk AL 210 st
FO[ QUCt w2t B A I A 2 QI
9 M| HI5HE BB O 2 M25/0{0} iCt WEIQ P, MO

120keVO[sto| 22t Off LA 2[0f A

T4 SS AtEettt.
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MEO| £3E|0), 230 A S, B,

[ — H30 —— W30 —— N-30 —— L-30

0,1

0,01 o

8 10 20 30 keV

Eph—>
2110, S 2L (30kV) AAMEMEX] o CHEH I a2l 11. aMEHE £ E 0| 28 (Model 9-7 BH High
Y E2HA ABEH (High air kerma rate, Wide-spec- Range Detector, ~200Sv/h)

trum, Narrow-spectrum, Low air kerma rate)
A2 FLHOIAM ARSI QU= CHEZA QI AAME 200071 2O Ciet 25 24510 A+ 3 2HHO0||A

AN
efsijor & Efefet 2AS
EH
=]

S AEAH 2R Tt

Make Tungsten target Make window & filter Fill tube with void

BB

Example x-ray tube

Wrap tube with lead Stainless steel housing
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2HYILE 25t 7|12 ZE Ao 2E2&E= 2|
2+2 2ol PHITSZE InputdiU2 0|27|&0|
Y &8 £ UEE N e ASED, 0|
J1¢el RE 8L Mg Qo F7|Hez dE
d W2 HHSI0 2 ol Folct

5.3

AO2 5 S oAlE 2 ALA L B2 0|8
7|20 A7 20M A A HHOM HRE S
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off &Lt

1) For General Radiation Safety-Installations Using Non-Medical X-Ray and Sealed Gamma-Ray Sources, En-
ergies Up to 10MeV (ANSI/HPS N43.3-2008)

2) COMET iit (https://xray.comet.tech/), Yxlon it (https://www.yxlon.com/en/home) SH|O|X| |
3) Pinsdaddy. (2018). A simple diagram x-ray tube pictures to pin on pinterest-pinsdaddy [Online]
4) Fundamentals of lonizing Radiation Dosimetry(Frank Herbert Attix et al.)

5) AR S U E Vol.1(01H7])

6) Diagnostic Radiology Physics(2014, IAEA)

16 www.karp.or.kr



ians

H

==




International Research & Event

i

=
o ©

o

"2

(e 0 & N
O c = dgxu
= o 9 T _..,_A._._:uom_.e
C = C — == %0 00
= + B T —y O =
o L — Dﬂm_lum._
© O O K Z LR X
x £ < w T gy D
|ma.A_ S T g ®
oo @oF 3w
O € O K] S M
ﬁ-mml m_._IL_u_I_I__I_.An_
© S 5 O R_.ru_z#
Q © & O o o Fmow
g8a LK mEEC
CDn.._mO ﬂwou.__/lmw
@ . I oF = O
na _-— = O
o = h A___Q.kn._u._
n...m.w.m Hmo%m.m
rn =X o)
@ @K I3z E
.._Iew o 7 = Y
CS5FR R==%2
oCn | LI
O o Mmoo ™
— I un < ol = o N
L @© AR w

© C g Ao <] ™
SOXx g =zaguo
.nlu..LrO o RM & T
- O o 7 3 I gu ol
= O w— @ MWEo“_
Q5 O= 0 X I
I= 20 QO K
- m_|(|\oJ_._=O_
Ht o o

yosleasal |euolleUIDIUI

H 2 MIA AL

1le}
o
Ul

~

Ol

Ct3a 2& Lo

=
=

|20l M EtR 02| = 4|

2 3

LICF.

Fa
=

FE 7|2 24 &

SA}

MBI~ 7

A
=

A F=9] 7]

__o_.._




Conference on Occupational Radiation Protection - Twenty Years After 2022
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International Conference on Occupational Radiation Protection —
Strengthening Radiation Protection of Workers — Twenty Years of Progress and

the Way Forward

5-9 September 2022, Geneva, Switzerland
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https://www.unscear.org/unscear/en/publications/2020_2021_1.html

This volume includes the report to the General
Assembly with scientific annex A “Evaluation of
medical exposure to ionizing radiation”.

Sales No. E.22.1X.1,
ISBN: 978-92-1-139206-7,
e-ISBN: 978-92-1-001003-0

Volume |
REPORT TO THE GENERAL ASSEMBLY

Purchase from UN Publications

Annex A: Evaluation of medical exposure to ion-
izing radiation

This Annex presents a global estimate of world-
wide medical exposure over the period 2009-
2018 based on frequency of examination and

dose data of patients as part of their diagnosis or
treatment.



UNSCEAR, ICRP

international research

ICRP 2021+1, the 6th International Symposium on the
System of Radiological Protection, and 2022 General
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6th International Symposium on the System of Radiological Protection
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Opportunities to Join ICRP Task Groups
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Closing

Current opportunities dates

Task Group 121 Effects of lonising Radiation Exposure in Offspring and Next
Generations is seeking 1-2 experts with specific expertise in radiation genetics
and epigenetics especially as it relates to human health effects in offspring and in
transgenerational effects on biota. Expertise in population genetics and how genetic
effects have been quantified and integrated into the system of RP in the past would
be desirable.




ICRP

international research

Task Group 122 Update of Detriment Calculation for Cancer

Coming
soon

Task Group 123 Classification of Harmful Radiation-induced Effects on Human
Health for RP Purposes is seeking 6 to 8 new members with strong expertise
in one or more of the following topics: radiobiology and more particularly
mechanisticaspects of radiationinduced pathologies; epidemiology of radiation
induced pathologies; current classification of harmful radiation-induced effects
on humans and its basis; and, the System of radiological protection and its
scientific basis. Experience and/or publications directly related to the issue of
classification of health effects will be appreciated. Availability and ability to be
involved in the work of the TG will also be taken into account.

22 July
2022

Task Group 124 Application of the Principle of Justification is seeking experts in:
historical development of the Commission’s system of radiological protection,
experience in relevant exposure situations, ethics in radiological protection,
and health, economic and societal valuation of benefit and harm.

15 July
2022

Task Group 125 Ecosystem Services in Environmental Radiological Protection
is seeking experts in: environmental radiological protection especially related
to ecosystem services and/or sustainable development. Desirable expertise/
experienceinthiscontextincludes,butisnotlimitedto:environmentaldosimetry,
environmental monitoring, natural resource management, remediation,
ecological risk assessment, ecological restoration, waste management, life-
cycle analysis, regulation, sustainable development, ethics, and environmental
social science.

15 July
2022

Task Group 126 Radiological Protection in Human Biomedical Research is
seeking 1-2 additional members with expertise in complementary fields of
radiation related biomedical research. Specific expertise in radiology, nuclear
medicine, oncology, neurology, radiation epidemiology, medical physics and
ethics would be desirable. Administrators and regulators are also encouraged

to apply.
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14th International Conference on Radiation
Shielding and 21st Topical Meeting of the Radiation
Protection and Shielding Division
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ICRS

@ANS |Meetings

ICRS 14/RPSD-20272

14th International Conference on Radiation Shielding and
21st Topical Meeting of the Radiation Protection and Shielding Division

international research

Sponsorship and
Exhibitor Prospectus

September 25-29, 2022
Seattle Marriott Waterfront
Seattle, WA, USA
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- Nuclear science & technology
- Environmental sciences
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Paper, Technical Paper, Note, Letter, Special Contribution/Explanation
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