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Basic physics toward radiation measurement 
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Necessity of radiation exposure management and dosimetry 
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Handling of radiation dose report 
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Dosimetry in CT examination 
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Dosimetry in angiography 
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Dosimetry in nuclear medicine 
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Measurement of External Exposure and Internal Exposure�  
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Dose index in CT�  
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The reevaluation of air-kerma standards by adopting ICRU 90 
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QI k ii	�kW
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��
(CCRI) (mmAl) (mmCu) (keV) (%)
10	kV 0.032 6.8 0.7 0.9953 0.14
30	kV 0.169 12.0 0.4 0.9968 0.11
25	kV 0.242 13.6 0.5 0.9969 0.11

50	kV(b) 1.017 22.3 0.4 0.9977 0.09
50	kV(a) 2.263 29.9 0.6 0.9980 0.08
100	kV 0.157 39.8 0.4 0.9980 0.07
135	kV 0.489 60.2 0.4 0.9980 0.05
180	kV 1.013 80.0 0.4 0.9981 0.04
250	kV 2.482 121.2 0.5 0.9986 0.02
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Responses to the Adoption of ICRU Report 90 at Calibration Laboratories 
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°�pŶ	-ŷICRU Report 90 “Key Data for Ionizing-Radiation Dosimetry : Measurement Standards 
and Applications”ŵo]ŷReport���Ŷ
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a�đ»ļťĘûč&�!¦čįā8YNĘûč3ªØ�/�) ňÿxÝ!Ň 1  Š.�
�/Ÿ 
 

Ň 1. �õĭ�¹�/ňÿxÝ 
õĭ ňÿxÝ 
60Co 0.9916 
137Cs 0.9919 
192Ir 0.9917 
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ôÿ´Ý ^ĩ	��(k=2)� 1.2% 1.4% 
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Consideration at the field of exploitation by change of the value of a calibration certificate 
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Fig.1 Correction factor, kW.                  Fig.2 The initial-ion correction factor, kii  
ŅICRU Rep.90�Figure 5.6.ņ       � �           � � ŅICRU Rep.90�Figure 5.7.ņ 
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Fig.3 Combined values of the correction factors kii and kW for low-energy monoenergetic photon beamsň 
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Fig.4� Idealized cavity chamber, consisting of the wall and a gas-filled cavity of volume V. 
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Fig.5� Ratios of the mass electronic stopping  power for electrons 
(ICRU Rep.90�Figure 7.1.ņ�  
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ĒĪ c_(d−efgh	ij) 

ĮXĒ 10Ŏ40 keV QI=0.7 0.9956Ŏ0.9982 
  

NCX]E 0.9955Ŏ0.9981 

Q\S 24Ŏ35kV Mo/0.03Mo 0.9968Ŏ0.9971 
 

25Ŏ35 kV Rh/0.025Rh 0.9970Ŏ0.9972 

cýXĒ 40Ŏ250kV QI=0.9 0.9982Ŏ0.9993 
  

QI=0.5 0.9976Ŏ0.9984 
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Fig. 6 Water-to-air ratios of mass energy-absorption coefficients at Z cm depth 
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1. ā 75 rĄQ�Ė}Qń3(4�&ËØļ4 ½ 11 ¶Ņ14 ¶Ľ 
� Eā 53 rĘÛ�įĪQń4 ½ 13 ¶ļtĽ  
� ĿĽ°ċĞÞ� �  � � � � � � � � � � � � � � kQ� ĺī}�ÃO� aĔ� Ó�  

�'F6 ;F-�xö��¢é���  
¶ĀėUª� S�� ĨK 

� ŀĽ(D7)!: � � � � � � � � �   � �   � �Į�   nj�}�� ����Wk 
ýv�Āîĵ� ēl�Gĩ 

� � � .F8ń�'F6 ;F-�é	�Ý�	ąĬÛ�� 
� � � � � 1.� Ě³Ĺw X ąy�é	9'F6 ;F-�ÆÍ1�	. 

� � � � � � � � � � � � � � � � đvóĀeï}�� SĔ� ²�  
� � � � � 2.� ÆÍ�õĀ� �Ėôþä 

� � � � � � � � � � � � � � � � � � � nj�}�� ��� Wk 
� � � � � 3.� Ý�	ąĬÛ�1�	. 

e�"D)2�AD%� ăÒ� �� 
� �       4.� ď�µę��Ý�	ąĬÛ�1�	. 

ĭÐ}�Ĵ�îĵ� Čñ� ]L 
� ŁĽ�įĪQĞ�ļĘÛĪQń[įĆĽ4 ½ 12 ¶ļĭĽ� � � � � � � � � � � �  

�ã�ąĬ�ÿÏ$F8�Û�� 
Ĕêeû}�� ×ê� ¤ç 

� łĽ�įĪQĞ�ļĘÛĪQń�įĆĽ4 ½ 13 ¶ļtĽ� � � � � � � � � � � �  
� � � �[�òĎąĬ��  

� ĭÐ}�Ĵ�îĵ� Čñ� ]L�

ŃĽÚ|¬ĊĞÞļĘÛĪQĽ4 ½ 13 ¶ļtĽ� kQ� ĺī}�ÃO� aĔ� Ó�  
ÃO~�eû}�E·ýê}� ^m}�ĵ� ÄÙ� ëV 

�Higher lead exposure in the radiology departments of the of the general hospitals� 
� � � � � � � � � � � � � � � � � � � � � � � � �  � ÎWļPeter ChangĽ 

Ô  ĐÌļMao-Chin HungĽ�

 
2. ā 47 rú��Ė}Qń}ĳ�ĀsķQğyļ}ĳ�ń10 ½ 17 ¶Ņ10 ½ 19 ¶Ľ 
� Eā 54 rĘÛ�įĪQń10 ½ 18 ¶ļĭĽ  

ĿĽ°ċĞÞ� �  � � � � � � � � � � � � kQ� đvóĀeï}�� SĔ� ²�  
�ICRU Report90 4��¢1�9ÿÏ$F8ÊÜ�{»�  
èÉ«ĖĄlôþª ĘĬÊÜĄl+D-F `ÅĘÛÊÜôþĪį� Ļà� £� 

� ŀĽ(D7)!: � � � � � � � �Į� ÃO§¥Qeû}�Ĵ�îĵ� �k� io 
´ßeïùø}�� ĲÂ� ĦÑ 

� � � .F8��ICRU Report90 1¡
ąĬĘÆÍě¸¼�X�{»1�	.� 
1. � ICRU Report90 é1R
ÆÍÀı��¢ 
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¶Â� ,0F5gQ��«Ėİð+D-F� H�ÂĶ� 
2. � ÆÍě¸¼�X�{»1R
åy��í¦á 

đvóĀeï}�� SĔ� ²�  
3. � ÊÜ+D-F�Āy�� 

nj�}�� ��� Wk 
3Ľ�įĪQĞ�ļĘÛĪQń[įĆĽń10 ½ 17 ¶ļÁĽ� � � � � � � � � � �  

� �¯�ąĘÛ�æĝ� ľ(9>CF(?Dľ� 
ĭÐ}�Ĵ�îĵ� Čñ� ]L 

4Ľ�įĪQĞ�ļĘÛĪQń�įĆĽń10 ½ 18 ¶ļĭĽ� � � � � � � � � �   
� ��uMčąĬ�Û�� 

¨©ćz}�îĵ� ÇÂ� Ħ� 
 
3. ā 8 rĂ¹ąĬĘUė+91F 

¶ºń2019 � 9 ½ 21 ¶ļtĽ�22 ¶ļ¶Ľ 
� � � � yªńĺī}�ÃOļĒ�dĽ 

� � � � � � ļ¶Â¯�ą«Ė�Q� ÃO®Ī^YĽ� haĉ 19 n 
 

���'F6 ;F-ÕéĞĈQļā  �rÃc®Ī+91FĽ�

� � � � ¶ºń2019 � 9 ½ 7 ¶ļtĽ 
� � � � yªń´ßeïùø}�ļ´ß�Ľ 

� � � � � � ļ¶Â¯�ą«Ė�Q� Ãc®ĪJYĽ� haĉ 24 n 
 
5. ā 9 r/)-B8D<%@4��xö����+91FļĘÛĪQ��Ğ�Öħ) 
� � � � ¶ºń2019 � 8 ½ 24 ¶ļtĽ 
� � � � yªńËØ÷Qùø+D-FļËØ�ÈÁìĽ� � �  

 
6. ĘÛĪQĜ�Vol.27, No.1,ģ� 53��Vol.27, No.2,ģ� 54��ĸ�)=F1Bðĕ 
 
7. ĪQ�pQ�İY 3 r 
 
8. ąĬĘĠ_NÉ 

�D4#F*÷���âZġIf�TąĬĘ�Qpµę��¿ĉ1ĢPļGĤı 
ü�Ľ 

 
9. Ě³ĹwąĬĘÊÜ+D-F�ĥq 
�  � EĚ³ĹwąĬĘÊÜ+D-FäQğ 

¶ºń2019 � 9 ½ 29 ¶ļ¶Ľ 
QyńÃO®ĪNbªļ±OdĽ 

E\s 12 �ÊÜ+D-F�Qpµęª¾�9ąĬĘ�ÆÍ��µ 
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1. Ď 76 �Ēg�Ģ�gœH:J18åïō4 Ó 9 ÌŔ12 ÌŎ 
� YĎ 55 �Ĩð¡Łĺgœ4 Ó 11 Ìō�Ŏ  
� ŏŎÇĘĬò� � �� � � � � � � � � � � � �g� Ĝ�Ăčzþ��� hğ� É� �

5Æ¢ēĨðC9 J�ąöù�6��

ľé��� Ü� � ĤÐ�

� ŐŎ:XM;3P�� � � � � � � � � ��� � µŀ� ¿Àĕ���ýņ� áØ� ķ��

¸©��� �è� æě�

� � � AZNœ5�������	���
������6 
�  �zþÆ¢ēDģ(�ĐùDºĦ¼%ēĽð�C"8#�

ÌØzĊ���Äè§ýņ� ďë� �Ò�

�  �Æ¢ēĽWMZCD�Â8C"8#�

�.2�� ĿÖ� Ąc�

�  ��4 âÝC9 JēĽð��

Úb¾½gzĊ��Ņ¦ýņ� ±�� ���

�  �ĠĐĴ·âÝC9 JēĽð��

ľé��Ņ¦ýņ� ęĀ� r^�

	 � àz�âÝC9 JÆ¢ęð��

ózþĈć����ńØ� ķê�

�

� őŎ¡ŁĺgĬµōĨðĺgœpŁĔŎ�Ó �� ÌōÌŎ�

5�ĺģ(�ēĽ%tĺģ(�ēĽDĨð6�

��¥��� ¤§� k���

� ŒŎ¡ŁĺgĬµōĨðĺgœ¡ŁĔŎ�Ó �� Ìō�Ŏ�

� � � 5�4 C9 JēĽĨð6� �

� Úb¾½gzĊ��Ņ¦ýņ� ±�� ����

�

2. Ď ��ĉ��Ģ�gœÚbJL@:TX>3XIVō��Ó �	 ÌŔ��Ó �� ÌŎ�

� YĎ 	
�Ĩð¡Łĺgœ��Ó �
 ÌōľŎ��

ŏŎÇĘĬò� � � � � � � � � � � � � � ��g� Ĝ�Ăčzþ��� hğ� É���

5Æ¢ēð��DÎd%×Ù6�

Ŋ¨��� ŉÖ� ¹���

ŐŎ:XM;3P�� ��� � � � � � � � ��� � ��µŀ� Č�¬čýņ� Ğ�°[Ĺ�

ľé��Ņ¦ýņ� ęĀ� r^ 
� � � AZNœ5lcēĽĨ%çÑiģ(�ēĽð�DÎd%×Ù6 

�  �130 % 40� D�ą�+»ú�

ÚbĻč��� ăæ� îo�

�
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�  �lcēĽĨōRU<G@@;Ŏ%çÑiģ(�ēĽĨō40�Ŏ�

ōßŎ{fûASFV� ÷ļ� �¶�

�  �lcēĽĨōVOE<G@;Ŏ%çÑiģ(�ēĽĨō130Ŏ�

ŀôUX?30ōßŎ�ń��  � �

�  �Ě²C9 JçÑiģ(�ēĽð�DÎd%×Ù�

ŋ����� �Ø� ė�  
���¡ŁĺgĬµōĨðĺgœpŁĔŎœÌċ×��

� 5o�%öİ%Dāajú6�

¸©��� �è� æě�

���¡ŁĺgĬµōĨðĺgœ¡ŁĔŎœÌċ×��

� 5<LSCVħÛ6�

Ĝ�Ăčzþ��� hğ� É� �

 
3. Ď �đÍēĽĨjĥ=ODZ�

ÌÏœ���� ¯ Ó �� Ìō�Ŏ7��ÌōÌŎ�

� � � � �ÁœÚbĻč��ōÚbĻĝªyŎ�

� � � � � � ōÌØÆ¢ēÃĢ�g� ÚbÅĺsmŎ� ~vxŇ �)��

 
� �Ď ��9ZKOQZ>ìú=ODZ�

� � � � ÌÏœ���� ¯ Ó �
 Ìō�Ŏ�

� � � � �ÁœbĻzþĊ���ōbĻ³}]¬Ŏ�

� � � � � � ōÌØÆ¢ēÃĢ�g� ıüÅĺsmŎ� ~vxŇ �	��

 
5. Ď ���B;>VNXRTUJ1.�ą�+�)=ODZōĨðĺg*IĬ®íĸ��

� � � � ÌÏY�Áœ×��

 
6. Ĩðĺgī5Vol.28, No.1,ĳ« 5565Vol.28, No.2,ĳ« 566Dň�;SZDVÿġ 
 
7. ĺg��gDłm 3 �_� 

 
8. ēĽĨĮu`ã 

0XJ4Z<Ć�+Dõnį\|£iēĽĨ.g�ËĩDÕĖCĲeō[ĵŃ 
ċ´Ŏ 

 
9. ĪÊŌ�ēĽĨäñ=X>ZDĶ� 
�  YĪÊŌ�ēĽĨäñ=X>Zøgĭō_�Ŏ 

ÌÏœ���� ¯ Ó �� Ìō�Ŏō_�Ŏ 
g�œÚbÅĺ`wÁōÈbyŎ 

Yq� 12 Däñ=X>ZAg�Ëĩ�ÁÔ!JēĽĨDÞæ.�Ë 
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¸�ÌNÎ� Q²� � 
 
 
1>FI8CH���),�v¥°�¢	 FDA � HP ��Å�-ÝICRP �*

�ICRP Publication 85 IVR���,�vXt�kË �[�Ý��_£´!��a
Ñ	 TV oÈ�-��,���'Ð.*�Ý�)�� IVR /³��¹	Í¸/�
���-!�������©N¾À	%��+%�0Þ�)�����L� IVR /
³��¹��Í¸�ÃY�� Öz�lÔ��Þ���Í¸/�����,�¹�

'��Á /�[�,�'Öz�Ô������+%�Þ 
� �q¨�)��Í¸� Ý3=E5ITq�	�+%�Þ60ßà137ßá����-

�Í¸�ÝIVR�S �-,P3=E5I�vÛ50â120kVÜ/�s�,� 10â
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-!Ý�£uª	�


,�&�vÒt/�x��,�	c¯��+%�Þ 
� 42<H9F@E���),_£´!��¦· ÝXº����,gÂV»?G6
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%�Þ�º�×nÍ¸��:H;I 
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�Þ 
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1Þ\£³�B½�Zr*¿�Øi±Ò¼��0<1>ÛJB0<1>��'Ü�G]
Ð°�'��Þ 

� � � �RÙ�¾f=N� 
� � � �RÙ³�f=Ð°X(ÖÁ¤c=FAX¤c=8>:+5;/)�� 
� � � �z��%('I��f=Ð°X(ÖÁ¤c=FAX¤c=8>:+5;/)�� 
� � � �±Ò¼�hy 
� � � �ÖÕ®�hyD��r« 
� � � ���4>1��  
� � � �§H�Êt��(º��*½Y:@U¹� �) 
A½*½Ë�ÝÑÎ=Öm8>:�Kf�{�Ý ¿�Øi±Ò¼��0<1>\£

RÙ�K�����½�'��Þ 
 
2Þ\£³�Ý¦�±Ò¼*�Y�'��Ûo|S��?[CbÜÞ �Ý�Y�Ó)'
�Ç=�YÇ£������\£³	Å��'��Þ 

 
3Þ\£³�Ý0<1>±Ò¼���Ì!±Ò¼��±Ò§H�ÊO��¬�M���Þ 
��ÔÝTI±Ò¼*�`�¸¨��O�*¶���Þ 

 
4Þ±Ò¼�ÝG]�^O2,3-ÛÖ�[(Ý.6-1>�»C´Ý9>-ÝFV¡
s��Ü*¶���Þ �ÝÖ�y�ke�FV�Ö�*£~�'��Þ 

 
5Þ±Ò¼*����4>1	�'ke�Ýa�4>1�#�`�'��Û.7>bÜÞ 
 
6Þ0<1>±Ò¼���Ì!±Ò¼��±Ò�ÊO�� W��'��Þ 
 
7Þ0<1>�Ý0<1>±Ò¼���Ì!±Ò¼��§H�Ê�ÛÀÚ�²�Ü* 
O��\£³��Q�'��Þ 

 
8Þ0<1>\£�Ýd0<1>�G}�$&G]Ï©�'����x��$�E� 
�'��	�'Þ 

 
9Þ0<1>\£�ÓÐ�'G×�Ég ��ÓÐ��¢���q����0<1> 
�$����s±�·nM�Ý?[�ÈWÆL*Å)��#���'Þ 
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