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Basics of Dose-Area-Product Meter 
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Application of DAP in Angiography and Interventional Radiology 

e}_`M`°³d�´� vc�° 
X{� ��

�

� � ¹��±§�h�h|Y¸¶���"¿X�¬¥£��£��$~f�W�
%;l�i	xO���"¿��tk»Z����{¯�� JIS�u¦½IEC 
60601-2-43�P"E$¾�=�£���_g�:�"¿����^	�£��
£B�$��#À 
��tk»Z�� IVR���=�o��¢�	�±�\J#CS��"¿

vc���µb%«
��<?�^	[T�$# �����
��!¿pq

;�o�¢�	�±%3.,47)#����¹��±§�G��$��#À

¹��±§�pq��D�kº%O���¿�@�4&5,'2����±%

¡�Q���#�¿�aA�¹��±(Gy8cm2)�¡��$#��¿�j��n
��·�	Ec���±��]s�m¤��#À��¿���kº%R���

>��²©�y®L%V#�����!$#¨wN�6/5½DRL¾����
¹��±A�zK��#À 
�  �¢�	�±������¿¹��±§�£�H¹�£��$��±%�

a���#
��!¿¹��± " �¢�	�±�ra�n�Q���#À

��¿£��Uª�����¿¹��±§� X�FI%3.,#
����
#À 

� {*70+(2��¿��tk»Z��¹��±§��jn����o��

��±ra¿ �¢�	�±ra¿£��Uª�����������[T

#À�

�

 



 5 

�

�	�" �����������!�

�� ����� � ������	��������
� ��

Measurement and evaluation of Dose Area Product in oral X-ray 
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Utilization of the Dose Area Product in General Radiography 
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İȝe±v	ƬfȃŭfĀóy{���¯�¦°�e±z`àƖrw�|��«ǓƧƇĝĄfǣÇ

e±z`ȟƕ¿fȎőǃĹƇĝĄfĭȄmbdzw±fadvȠ�

�

ǐÚȁǞfȄƜbƐĿ�

¶aqãŨfȎőǃĹƇĝĄbqegvǐÚȁǞq

�-�İ¿eȄƜTwwqfadvȠofǐÚȁǞfƇĝ

ñƖgÛġrwEǄyĒŉƾe`÷ǚÚeĔŔrȟÚȌ

ĚĒÎƷaȌƅĒĬrwĻƭâąǮaǐÚȁÏyƢǧ÷

ǊerwƇĝĄadvȠofõÚǽadvÚȌĚĒÎƷ� � � � Ĉ(� ÚȌĚĒÎƷfŵǷ�

fŵǷyĈ(eƧtȠÚȌĚĒÎƷfŻøgölȟ1887 lHerts`�U�1v@Mdh]t�edh

1913 X ln Elsterr�UEmS@l%dh]f�crl 1935 ln Iamsr`U���v�Ijdf

35�U���ES@dh;�m�U���Em�C`�ruhah]t�&`�l_]hn 1950 �

l	s�80�~�z{`�U���EvLQS�dh]t�bm�U���Em�%'K�lqs 1979

 l/����3,�*)`���~��mN9mfo 20w�|�A"F50 cm�m�U���EmS@

v�W�!�n 25w�|v�.�d�y�xy�}lhZ���~��mN9[l%df�bmHlqs

2002 l����:<�Pv�Pdh]t�crl 2015 l/���4?TD*)pZ���~��(�

m@M[lqs����:<�Pv�Pdh]t�bmq^l�U���Elqt6Yk9�lqghpfr

cuf#$n+Buk]�bm�U���Ev>]hXG
�v9��Ildf9��`J�ROi\

t�-�mJ�ROpV27��=lqgh 1960 �lS@cu�ÇŋTwwǐÚȁǞgĈ)eƧt±�
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%�� D JF6!H)E�

Ĩ.K<-3�D JF6!H)E� #N;'�D JF�

fdĹƑaduȟƕċfqfbgĖĤƚdvMȟow

gõÚǽbr`ĒŉƾbÚȌĚĒÎƷyǀüu(ǀÈ

Ƙr`ȟĈeƧtƆĶţǄyƤšȅaǞƇ÷Ǌer

wƇĝĄadvȠofƆĶ�°�agĸšfȌȊƸǄ

ȁǞbfžǱqǑz`evMȟĀóÆðMĒétve

^wklý±dÓÿedvobMǧoôwvȠtdx

yȟĀóÆfðeƵōfƆĶţǄitƷȌĊȜĞê�

�«�°ȝyǞƶrȟǄȁeǖŹÌŘy¸svobe

±z`ƍġǄȁfŒĝqak`ewobedvȠof

ŎƁgǳİfîĢÆŴáĄyƘewȎőǃĹƇĝĄM

Ƙe`evǞƶŎƁȜ{��|�ǖÕdcȝaqd

vȠTteofǐÚȁǞfÖw`evƊgšȅłƴf

ǶTadvȠĈ�eƷȌĊƂĹȟƷȌƅƂĹȟǐÚķ

ĲƂĹbȌȊƸǄȁǞfáèƂĹyžǱrwqfyƧ

tȠǄȁfáèƂĹgšĝŘfȆÌaėklȟƤšȅ

e±vłƴƐńyƇĝr`ovwpeĝȌĊEǄǕǅ� � � � � � %�� D JF��8,4B� � � � � �

e±z`ȟ�«�åľTwwEǄƍġfłƴyžǱr

`owȠofbkfŕĺŪÁgƷȌĊ,��OCȟƷȌƅ

����4�ȟ�«�åľ�)��KTVȜƍġšȅƼ� � � �


�4VȟÂŸšăƼ(�4VȝaǑzwȠȌȊƸĹǄȁǞf

áèƂĹgłƴfǸw�bƼ(�4VcMėklȟ�}¯

ƂeǳeĹƑyƧr`evȠowg}�¯ßǁüe±

văȔrǄȁǞfáè}¯�°�¯�MșewpbŃ

xwvȠYweĠrǐÚȁǞfáèƂĹgƷȌĊƂĹ

bkmýsĹƑyƧrȟǎĘdłƴMotwvȠ� � � � � � � %�� D JBJ�/>:0�
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ǐÚķĲƂĹMƷȌĊȟƷȌƅƂĹfëÇƐńyǸwdlƧr`evobMxivȠow±uƤšă

fƂĹǜŮehe`gǄȁƂĹitgƷȌĊh±iƷȌƅƂĹfĹƑyŒĝtvobg´÷Ǌad

vȠ�

� � � � � � � � � � � � � � � � � � � � � � � � � � � �

ȎőǃĹƇĝĄfĔǻ�

� ƕċnaeŶBdȎőǃĹƇĝĄfƐńyƇĝr`kwMȟƩwyf�«°�MƇĝr`kw·dƇĝ

ĄfƐĿyŐn`hkwebŃfȠ�

Ȟ�3" ����0ȜĈ,ȝ�

� owgCNHWUJJRƨMȄƜrwȟãŨfȎőǃĹƇĝ

ĄaȟƷȌĊŴáƘfîĢÆƿĚfçe�¯�¬°�

yƘe`evȠƷȌĊfƇĝgƚdvðTf)Ƭȕf

ȃŭfǀüuȜ	��(	�OCȟ
)���OCȟ)��,)�OCȟ���

�	��OCȟ�����))�OCȝyƘe`ƶár`evȠ�

ƇĝƺĲg,��OCƫĲagƺĲMșefxMȟ��«

�°ÉěńfĺȐa����OCyǭgvbƇĝÏM	�
ț�

²ŞtvÓÿedzwȠ� � � � � � � � � � � � � � � � � � � � � Ĉ,� �3" ����0�

Ȟ"�7�	(	ȜĈ-ȝ�

owg"�7ƨMȄƜrwȎőǃĹƇĝĄa	(�be

fĹĵfqfĻǂbdvȠÀçfqfgǬĕǄª¥�

¯aŖÇğÒitƇĝ�©¤°�ĔŤM÷Ǌadzw

MȟofŷƬitgYfŷǊyæƆrȟȌȊƸǄȁǞ

yôu¾m÷ǊbrwȟƷȌĊȟƍġšȅȟƍġǄȁ

MƇĝ÷ǊdƇĝĄadvȠofƇĝĄg±Ǎŕĺȓ

Ďb¹ŌŕĺȓĎfƷȌĊyƇĝ÷ǊdƇĝĄadz� � � � � � � � Ĉ-� "�7�	(	�

wMȟ�3" ����0ýŶș��«�°kcșeÏyƧt�

ÓÿMdzwȠ�

ȞBRKSUV��XPW� ��JWJU��ª°��Ĉ��	�

� owgBRKSUVƨMȄƜrwŷǊȈĝfƇĝĄaȟ±

ǍŕĺƘȟźƪƘȟ¹ŌŕĺƘȟEǄ1AƘȟǴǚŕĺ

ƘbơƟƘǵeâiwļūfȎőǃĹƇĝĄ±užǱƟ

ĴÊdƇĝĄadzwȠƇĝȒơqƷȌĊȟƍġǄȁȟ

ƍġšȅȟǄȁƔȟYr`���¨¯f�©¯�ĹƷȌ

ƅǞy^mw�ª°�xbƷȌƅrƷȌƅšȅƭƇĝn

a÷ǊadzwȠƇĝƺĲqžǱƟșl@
țƫĲad

zwMȟÉƌbr`ș��«�°af��«�°Éěń

yŧr`ewȠ� � � � � � � � � � � � � � � � � � � � � Ĉ���BRKSUV��XPW� ��JWJUĕǛ�
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Ȟ�3" �ȣ�= ��11� 

owgCNHWUJJRƨM�3" ����0fĻǂŷƬbr`ȄƜ

rwƇĝĄaȟƷȌĊƇĝfñƖgļūbýs±feƚd

v	ƬȕfðTfȃŭyƘe`ȟÈƘtv��«�°pb

eǀüuyǼjŜĵyǯǘr`ewȠ¹ŌŕĺȓĎagǏ

Įf��«�°ÉěńMżz`ewMȟ±ǍŕĺȓĎeh

mvƇĝƺĲgÿ²r`hu@�țƫĲbșƺĲadz

wȠTteEǄáèƂĹitƷȌĊƂĹyŒĝtvobM

÷ǊadzwMȟ�¯�ª¯�āƂŘfĺȐașāƂ} �̄

�°�ǕǅȜh±Y,�O6?ȝƫĲÀ²edvbȟƚīƂĹ�

MƗsdeȈuȟŹreƷȌĊƂĹfœágćȋadzwȠ� � � � � � � Ĉ��� ��3" �ȣ�=�

Ȟ�27�C :AȜĈ�	ȝ�

� ofƇĝĄg!ADƨMȄƜrwȎőǃĹƇĝĄaȟťė

fƐĿg!UFHWNHFP�!JFO�CSPWFLJȜ!!CȝfƇĝy÷Ǌe

rwobadvȠof!!Cbg±ǍŕĺȓĎehe`��H4

f!����b�¯�©��Əǫbr`���44f��P�yǴǹt

vƯƀ�°¡žMý±bdvƷȌĊÏaduȟeidvƷ

ȌĊƂĹyŧr`e`qȟ�¯�©��Mý±bdvƷȌ

ĊÏbĝǇTw`evȠĝȌĊǕǅȜƷȌĊª�«ƞâƔ

�țȝyďƈbr`evÏadvȠ!!CyƢőőǃĹƇĝƂ

ĹitƶárwÏbqžǱrwMȟ±ǍŕĺȓĎag@�ț

ƫĲbșƺĲadzwȠwxr¹ŌŕĺȓĎagÜ`fȓ�

ĎaÅlȜ�	Ȥ�(țȝá`rnzwƋȟŲŹtvobaƺ� � � � � � � � Ĉ�	� �27�C :A�

Ĳÿ²MǈgtwvƇĝĄadzwȠ�

ȞA�A�	���ȜĈ�
ȝ�

� ofƇĝĄg4:B93MȄƜrwȎőǃĹƇĝĄaȟof

ȑfŷƬit��«�°ÉěńeĠtv{��|�ǖÕb

îÊĦƇĝM÷ǊbdzwƇĝĄMĒgępwȠYfƋƇ

ĝƺĲgȖǰƟeÿ²rȟƷȌĊƇĝƺĲxmadlȟƍ

ġǄȁfƇĝƺĲqÿ²r`evȠnwȟ¹ŌŕĺȓĎa

fîÊĦƇĝq÷ǊadvwpȟĽtwwÏyǞƶtvo

be±u�ąfƍġaįČ¹ǋǄȁfƶáq÷ǊadvȠ� � � � � � � � Ĉ�
� A�A�	����

�

�

�

�
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ȞAMNRE�"�2ȜĈ�(ȝ�

owgBRKSUV�"F>VFKJƨM�XPW� ��JWJU��ª°�f

ĻǂŷƬedwvƇĝĄa±ǍŕĺȓĎeƐìrwȎő

ǃĹƇĝĄadvȠ½ƨfƇĝĄbžǱr`b`qĴÊ

aƺĲqșeȜƷȌĊ@	țÀ³ȟƍġšȅ�țÀ³ȟƍ

ġǄȁ)țÀ³ȟîÊĦƇĝÐĩgťėa��	�44�Pȝw

pȟŝīfƺĲƷƖegŁǙØâd� ��advȠ� � � � � � � � Ĉ�(� AMNRE�"�2�

Ȟ"FTNISVJ�

ofƇĝĄg"FIHFPƨǗfĖŷǊȎőǃĹƇĝĄad

vȠÀçg(�,�bezwȟƷȌĊƇĝïƒŷǊfƇĝĄb

ȌȊƸǄȁǞy���Ǫēr`ewMȟîĢÆfoaƍġ

ǄȁitƷȌĊȟƍġšȅȟîÊĦƇĝdcy÷Ǌerw

ŷƬadvȠƇĝƺĲgǳİ½ƨbžǱr`qýƲfșń

ǊƇĝĄaduȟŴáǽqģčdobitEǄ1Af�°£

ŋĹ�|«�fŒĝdcŶBdâȀaƄƘ÷ǊdƇĝĄa� � � � � � Ĉ�)� �"FTNISVJ�

dvȠ�

Ȟ"F>#FKJ�E	�

� owgBRKSUV�"F>VFKJƨMAMNRE�"�2f²ÄŷƬbr

`ENbefŷƬy�XPW� ��JWJUfƳÆyƘe`Ǫēr`

ewMȟśweȄƜTww�����«ĵfƹËdƇĝĄ

advȠ�^fƙȏa-^ƇĝȒơyǓƧtvobM÷Ǌ

aȟƷȌĊƂĹfŒĝrEǄáèƂĹfǜŮdcq÷Ǌa

dvȠŴáǽg±ǍŕĺȓĎƘb¹ŌŕĺȓĎƘȟEǄ

1AȟYr`¥��fĂǫƷƖeÈƘ÷ǊdǲĲǞq���

¨¯aƘňTw`evȠƇĝƺĲgǳİ½ƨbžǱr`q� � � � � � Ĉ�� �"F>#FKJ�E	�

ýƲfșńǊƇĝĄadvbegvȠ�

�

ȎőǃĹƇĝĄf¼Ļ�

ŖÇƎȉdƇĝĄMĖe¶ȟŖÇMƹËdșƺĲƇĝĄMĒgȟntnt§°�}¯�°��°�

fÖwwƇĝĄMƝđr`lvbºŇTwvȠȎőǃĹƇĝĄfƐĿyƖǜr`ÈƘtvobe±

uȟŝīfƺĲƷƖxmadlíƛǔhlƷƖeqƹËeƇĝ÷ǊdƇĝĄadvbegvȠ�

�

òǈřƓ�

�ȝ5NPGJUWVSR�82�FRI�4NRLJUMXW��5ȡ#WFRIFUIN?FWNSR�SK�2NFLRSVWNH�EAUF>�5JRJUFWSUVȟ"FINSPSL>�-
���

AȢ�
���--Ƞ�

	ȝȍŰƃúȡíƘEǄǕǅƜǺøȟŅŠƨðƗȇȟ	���ȟŬ»Ƞ�


ȝȍŰƃúȡEǄǕǅbYfǞƇŏǒe^e`ȟŝũŗġǄŏǒĜÃȉǤȟƱ((ĪȟƱùȟ!)�--ȟ�-,,�
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s±fǛ��	�=ĬƠ�9�3,tĀĶ�

�� �����	
�������  �

Estimation of entrance surface doses for common 
X-ray diagnostic examinations by means of computation. 

ƉÏřŨ¯őÖÚ�

�ƌ� đ 
 
Ǘǖ� -�3* 
� ČâŸƟĒĬĥ*��9�ĜƵ®�-Ǖúž*á�9ƒ.�Ÿƺ,�ĿDŏ�ûÒ,ŶărÀ

u=È9�D&9ǖ�,ŖŔ=Ƴþ�9�3,U±m, 1#D�%ƟĒµŽncm (diagnostic 
reference level: DRL)�ō�7:9ǖÉǄČâŸǁƦØÄ�ǓInternational Commission on Radiological 
Protection: ICRPǔ-ǕDRL*-àė*ŀÝ�:9Ÿƺ=Ƶō�9�DD�%�8 1)ǕƯê-ŧĸ

x,Â·Ÿƺ9�-²Ű)įŁa?qXgR�ƑŔ)úž,ƑǊ,Ųźũ�Ņƨ*��9Â

·Ÿƺ)(�ō�7:9. 
ĖĠÉ�*��%Ǖ̄ őƒ.�ŜŦûÒ\TXp±G (Japan Network for Research and Information 

on Medical Exposures: J-RIME) �2015ì6ĝ*DRLs 2015=Ş�� 2)ǖJ-RIME�Ćĩ��DRL
-ǕXŸCTĬĥ&-Ǖþ�ǍƷm±Sq=-�3D�9 6Ťǎ,ĬĥDä�,ǍƷǕſƷǕƁ
Ʒ,3Ťǎ,Ĭĥ&8ǕCTDIvol(volume computed tomography dose index)DDLP(dose length product)
,�&Ş�%�9ǖtƆ X ŸĈó&-Ǖ18 Ťǎ,ĬĥƷ�*#�%×âƑǊŸƺ,�&Ş�%
�8Ǖ0�ǕĵšǌÐ,¹�ļXŸĈó&- 8Ťǎ,Ʒ�*#�%úž×âŸƺ(patient entrance 
dose: PED)ǕfqiHkaA&-ëÌ}ƂŸƺǕIVR&- IVRÑŁłŸƺňǕ�7*Ǖħ¯ÚĬ
ĥ&-63Ťǎ,Ĭĥ¡*ČâùƋ¥,ĂwƺD�%Ş�%�9ǖ 
��:4Ǖ¼¯őĕƞ*��9�:�:,�ÎŔ)�Dķƭ�Ǖĕƞ,Ÿƺ� DRL ,�=ƪ
�%�9Ó½*ǕĜƵ®,�3,Ɨŗ�=Ǝ��3,U±mD�%ō�94,&9ǖ 
tƆXŸĈó,DRL,�*ō�7:�×âƑǊŸƺ-ǕXŸĈó*ō�9XŸ_±g,xö
ƬDǕúž,ŕƃ×âǊD,�ł�ŻǓ×âłǔ*��9ŧĸE±f&ǕôĔĎ|*69ŧĸE

±f=Á> �D�%Ýż�:9ǖ 
 
ǘ.� tƆXŸĈó,ŸƺąÝ 
¼¯őĕƞ*��%ǕtƆXŸĈó,×âƑǊŸƺDDRL,�D=ķƭ�9Ó½*-	Ÿƺ
ƛ=ō�%õ7:�ŀÝƺ�ÑĠD)9ǖƯêǕtƆXŸĈó,×âƑǊŸƺ,ŀÝ&-ǕĬ�
ÅD�%ǉǆ�ť�ď cm3,ǉǆŭRLlJq°ã�Ĭ�Å)(,Ħĳ�:�Ÿƺƛ=ō�9ǖ 
XŸŬŃł�7tÝƫǆ,Óÿ*Ĭ�Å=ƸŻ�%ŧĸE±f=ŀÝ�ǕtƆXŸĈó,Ĭĥ*
Ƶō�9ĈóƫǆDįŁ�³*á�9ƫǆ,ƕĳǕĈóŬǉÊ*áø�9°�åDńâƹKBO

=^kh±QD�%Ĺ3�ôĔĎ|�ď*68×âƑǊŸƺ=Ĺ39ǖ 
Ÿƺƛ=�Ğ�%�)�Ó½)(ǕƵ *ŸƺŀÝ=Þĕ�9�D�ÆǇ)ĕƞ&-	ñǊ,

áøŪD�%ǕĪčĄǓ�ƻǒ¯őšÚÖÚǔ7�Ćĩ��NDD (Numerical Dose Determination) 
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ļ 3-5)=-�3D�9ƒ.�Ÿƺ=ƛū�9PaXCD@)(*68Ĺ3��RǕƓŻ,ƑŞ�=

�ō�9D�:%�9ǖ 
ƛū*68tƆ X ŸĈó,×âƑǊŸƺ=ơ��9ĀĶ-��#�ÒÃ�:%�9 3-7)ǖ��

:4^±PZmJq`j±Q(personal computer: PC)=ō�%Ǖ XŸ�¦*ǀ��9 XŸĈóĢ
�=^kh±QD�%ō�%ƛū�94,&9ǖ��&-Ǖ̄ őĕƞ&,tƆXŸĈó*��
9×âƑǊŸƺD DRL D=ķƭ�9�D=ŖŔD�%Ǖƛū*68×âƑǊŸƺ=ơ��9U
±mD�%ƾŒ�:�NDDļ=xö*ű��9ǖ 
 
ǙǖNDDļ 
tƆǝŸĈó,×âƑǊŸƺ=ū��9ĔļD�%ǕNDDļ�í�ō�7:%��ǖNDDļ
D-ǕXŸĈó,^kh±QǕ�)<!ǕŬǉÊ(kV)ǕŬǉľęƿť(mAs)D XŸŬŃł � ŕ
ƃƿƫǆ(FSD)Ǖŷ;Ʋ)(,ǝŸńâƺ*ǀ��9^kh±Q=Ñ*ǕúžƑǊ, XŸ×âł
*��9×âƑǊŸƺ=Ĺ394,&9ǖ×âƑǊŸƺ-ǕôĔĎ|=Á2ŧĸE±f&ǕICRP
,ƟĒµŽncm,Ž�Ĕ 1,8-10)RÉǄ´Ù¦Ĳǀ*69ÑŁ 11))(&ō�7:9�&9ǖ 

NDDļ-Ǖ1884ì*ƉÏřČâŸāé�rĖĠČâŸāƏÚ�ƉÏĊƷ,ƒě�ĿØÄ�NDD
ŜŦŉǓŉƽǛĪ� ¤òǔ*6"%Ćĩ�:�4,&Ǖ3ŘĔï,XŸŒŌƓŻ=ō�%ŀÝ�
���7ǕŬǉÊDŷ;Ʋ*ŚŖ�%�:�:=�ď®��Ƒ=w��4,&9ǓÈ1ǔǖ�ď
Ƒ�7ĈóĢ�*áø�9�=ð�Ǖ²Ű){ūï&ƑǊŸƺ=Ĺ39�D�&�ǕǉǆŭŸƺ

ƛ*69ŀÝ�D4ĭ+tƅ�9ǖ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

È1� NDDļ,ĭƖǓĐŇ4 p.1268ǔ 
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Ǚǖ NDD-M 
1884ì*ƾŒ�:�NDDļ- 3ŘXŸŒŌƓŻ,�ď=w�%�8Ǖ1990ì�ǂ*Ě¶�
Ʊ> Bq]±QĔïXŸŒŌƓŻ*áø�9÷Ɩ�"�ǖ��&ǕNDDļ,´ŋ=¢ō�Ǖ
NDDļ*Ł��Bq]±QĔï,XŸƓŻō,�ďƑ=ċ3%ū��ǕÕď,@qI±XƤĥ
W±Q,ưŵƛū�&�96�*PCǓPC-9810ǛNEC)ō,PaXCD@NDD-M(Numerical Dose 
Determination-Modify)��þ�:� 4ǔǖ1996ì*Ǖ�,NDDļ=ō�%�ÉƤĥ�Þĕ�:Ǖ�
,ųĤ*Ñ$��ǝŸƟĒ*��9ŸƺFBRqNncm,Ćĩ 12ǔ�Ǝ<:�ǖ 
�,ôǕNDD-M=MS-Excel,fGo*Ţī��NDD-M for MS ExcelD�%ƉÏřƟőČâ
Ÿāé�(http://www.iart-web.org/)�7Ƹè�:�ǖe±gd±M�7,RCqo±Y=Á3%Ǖ�
:0&*�É,1,200=ƪ�9¢ōœƼ��:%�8Ǖǀ�ž,©¦*-Ǎ�v�9ǖ 

NDD-M&�ō�%�9�ďƑ-ǕńâƹKBO�Ź252 mm�İ303 mm,4 KBO,Ó½
*ǃÝ�:%�8Ǖ�,Ģ�v&-ǉǆŭŸƺƛ*69ŀÝ�D,çŐ-ĭ+�10%�v&9ǖ
�,ô,ƤĥųĤ&-ńâƹ

KBO�Ö��Ó½*-Ʋä

ơ�D)9Ó½�9�D�

ŝƣ�:%�9ǖ0�ǕXŸŬ
ŃłRǕǑÊI±bm,¨®

)(=Á3%ǕƓŻņý*6

8 XŸ�¦-Ô®�9ǖ�,
�3ǕƵĳ*�ÛŬŋ�:�X
ŸƓŻ*��%4Ǖ×âƑǊ

Ÿƺ,Þŀ�Dƛū�D,ç

Ő��20 %ţî*)9Ó½�
9�D�ÞǐŔ*ŝƣ�:

%�9ǖ 
� � � � � � � � � � � � � � � È2� NDD-M for MS Excel,ÞƎŏǊ 

 
ǚǖ EPD 
ČâŸǁƦu,ƙł�7Ǖ�£*Ÿƺ=~ŀ�%Ǖ�7*Ĭĥô*-�,ńâûÒ,ƝƼDŝ

ƣ=Ƶŝ*Ǝ�96�)LNsg�ğ0:%��ǖNDDļ*ċƇ=§�ǕǝŸĈóƓŻ�7ǝŸ
ńâ^kh±Q,ƞÝ�=Ƅ¸õ�%Ÿƺ=ū�ƑŞ�9ǝŸĈóLNsg�ƾŒ�:� 13)ǖ 
ƞÝ��Ĉó^kh±Q�7Ǖĉ�JqP±mDĈóß�LNsgi[Qu*úžŸƺ=ƑŞ

�Ǖ�7*Ĉóô*-XŸƓŻ�aA±Y]TG�9Þ�¦,^kh±Q=Ñ*ƑǊŸƺ=ū�
�Ǖ�,ƛūųĤ=DICOM3.0ƘĨ&ČâŸûÒLNsg(Radiology Information System: RIS)*Ư
ś�9LNsg&9ǖ 
�,ƛūLNsg-ǕXŸĈóƓŻ0�-RIS)(*Ų1Ʈ2�D=£ĆD�%���Ǖ�:
0&,NDD-MD¿Į* PCc±N&¢ō�9�D=ºƀD�9�3*Ǖē�)PaXCD@D
�%EPD(Estimation of patient dose in diagnostic X-ray examination)�ƾŒ�:�ǓÈ3ǔǖ¯őĕƞ*
ƞŻ�:%�9XŸƓŻ,ņý-Į
&8ǕXŸ�¦-¿t&-)�ǖyƖ)h±EǙş,X
ŸƓŻ12»=ō��ǉǆŭŸƺƛ*69ŀÝ�DEPD*69ū��,çŐ=È4*Ş��ǖ 
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È,6�*ǕŬǉÊ*68ç

Ő,Ö��-Ő)9�ǕƲäơ

�=ƶ�9�3*��Ŕ*R

RÕ3*ƑǊŸƺ�ū��:

96�)�ď�ƞÝ�:%�

9ǖ0�ǕÞŀ�Dū��D,

çŐ,�À=&�9 �ëÍ

*�9�D�ğ0���3ǕŊ

Ë4�ď,ƚģDċƇ�Ʊ3

7:%�9ǖ 
XŸ�¦-ǕXŸƓŻ,ƞ� � � � � � � � � � �  
ŻņýDǕ�ōņĻRƓŻŬŋ

,ņý)(*68Ő)9ǖEPD
-ƕĳ�ď=ƞÝ�9�D�

&�9�3Ǖ�:�:,ĕƞ&� � � � �  
¼ǝŸƓŻ,XŸ�¦=ŀÝ� � � � � È3� EPD,ÞƎŏǊ 
�9�D�ºƀ)Ó½*-Ǖ

7��3ōü�:�Ƒ*ƕĳ

�ď=×¦�%��Ǖ68ŊÞ

Ŕ)×âƑǊŸƺ,ū��=

õ9�D�&�9ǖ 
 

ǚǖ�<8* 
NDD ļ-Ÿƺƛ=�Ğ�%
�)�¯őĕƞ&ǕtƆXŸĈ
ó*69ƑǊŸƺ=Ĺ3ǕƟő

ČâŸāé�ĜƵ®Āļ=Ĭ

Ɯ�9�3*ƾŒ�:�ǖ�:

7,ƛū*68ƑǊŸƺ=Ĺ

39Āļ-Ǖ�ü,ĈóĢ�=

×¦�%ƑǊŸƺ,ƴ�=ĬƜ 
�9�D�&�9ǖ� � � � � � � � � � È4 ǉǆŭŸƺƛ*69ŀÝ�DEPDū��,çŐ 

DRLs,ƞÝŖŔD�9Ǖú�  
žŸƺ�Ƶ )ŮÇ&9�Ǖ 
�)<!Ɗ��ǑŸƺR�Ÿƺ 
&9�(��=ś8ǕǁƦ, 
ĜƵ®Āļ=ĬƜ�%Ǖ�,ª 
Ĥ=ĬƠ��8�9�3,Ÿƺ 
Ƶĳ®U±mD�%Ľō�9� 
D�&�9ǖ 
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EXNň��	�RÔě�3�-&Y¹Û�

�������� �����	�
� ��

Angiography and IVR�Utilizing machine indication dose 
� ¡Ó��y�ĬĴ íĵ� ¿�āĬ�

� �Ï� ć�

ŃłD�-% 
� DRL(Diagnostic Reference Level)DŁ¿�āĚÃ%��3ĳğ&ÌīxR¼ĩ�3�-ŁICRP 
Publ.73(1996)!w��Ł��&��L��!ê�14Ł·��!D�ĚÃząTMS	"� 
2015§6Í�ÌÄ&�o�µĞÑĀÐ%���ĚÃząTMS&ę�	"� DRLs2015�ï
ď�4�łIVRĽ�!DđĄ&Ĩĕāįè"� āįk�ę��4Łčü½¬WIVRÊ&Ìīx
&¼ĩ�Î�4 �3łIVRĽ�!&ę��4�āįkDŁJ7sGORê� &āįà��
²ē"$3�ŁÌħ& IVRđĄ%DđĄ)āį�ďõ�43=?EO"$� �3ł��!Ł
DRLs2015%02Ĕ��4�à�¹ļ%¯��āįà�k"đĄ�õ�āįďõk"&Ĳi%
�� Ğ*ŁđĄďõk&tê%�� Ôě�3ł 
 
ńłDRLs2015!&čü½¬WIVRĽ�&āįà�Åß 

� DRLs2015!&čü½¬WIVRĽ�&āįà�ÅßDŁDRL!&āįę�&æ°!
3�×
áð$d�&³ĆL×áJ7sGO%��3āįr£&IXAsGC9S	Ł�³ĆLJ7sGO

ďĹ&ùÝLÿăúhåĢ&�{āįRê�3	RĤ+�Åß!à�� �3ł 
à�Åß&¹ļRb[%õ�ł 
ŃŀXāãâ�Ôq�ıģķĿSDDŀDà�ñð&ÔÑWIVR%gê� �3ģķ"�3ł$�Ł
Yċð$à�!DSDDR100 cm"�3ł 
ńŀÔÑEXKSZ%Đpd"� PMMAĿpolymethyl-methacrylateŀ20cmRê�Ł�Ń&
¨e�ðĭĄ% āįĘ"J7sGO��óĿħ»ŀ�30�%ADG�3ł�4DŁà�%�

� Đpd�1&®ÅÀ_&¬ĺRv���āįk�²ē&�-!
3ł 
ŅŀāįĘ&à�]±R9sCXMs=RHS�áâĿinterventional reference pointŀ%AD
G�3ł9sCXMs=RHS�áâ)DŁ89BAsC)āįĘ�ADG�4�çµ�1Xā
ül)15 cmħ��3ł$�Łà��áâ"��9sCXMs=RHS�áâDŁ¶a&±ĉĽ
�&ÔÑ%īê�4ŁIECĿinternational electrotechnical commissionŀL JISĿjapanese 
industrial standardsŀ&¾ė%02�ö�³Ćä��áâĿpatient entrance reference pointŀ
)�Ë�4��ŁÏ÷!DÈ�ö&9sCXMs=RHS�áâRê�3ł 
ņŀÔq�&<9@ŁĨĕLUG;XSŁIS?TXGDñð&ÔÑWIVR!gê� �3ę�
%�3ł 
Ňŀ1rı&ĨĕRĎ�Ł®ÅÀ_āR�6�āįèRà��3ł 
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ŅłIVRđĄ&ďõāį 

� đĄ%ďõ�4 �3āįDŁ�&ďõ��#&�¸	%��3�#&Ö$āį	!
3�R

Éô%�$�4($1$�łIVR đĄ%��3ďõāįDŁ2000 §%f¶�4� IEC�
60601-2-43 !&yêĸÝÙ�IXG 2-23ň9sCXMs=RHSLUA>QXêŉāđĄ&�
n%Ĳ�3jsēÞ`ĻĿÇÏ!D2005§%JIS Z 4751-2-43 ŁIVRêXāđĄ��nŀ%�
� ĔÒx�4�łĔÒ!DŁ�#&�¸	R9sCXMs=RHS�áâ"�Ł�#&Ö$āį	

R�áùÝ:XNĿreference air kermaŀ"� �3Ŀ�ńŀł$�Ł�áùÝ:XND�áâ
!&ĊëùÝ]ùÝ:XN"� �3ł�� Łŉāä�]ĿđĄ�ĠČçµŀ!D�áùÝ:

XNèRďõ�ŁĠČçµ!$�ıDĨĕ"½¬&ùÝ:XN&~Ę!
3øû�áùÝ:XN

Rďõ�30�$=?EO"$� �3ł 
 
ņłDRLs2015!&āįà�k"đĄďõk&ÜĦ 

� DRLs2015 !&āįà�kĿ�Ńŀ"đĄďõkĿ�ńŀ&ÜĦ%�� Ł�#&�¸	D\
Ć".9sCXMs=RHS�áâ"�cĄ!
3�Ł�#&Ö$āį	%�� uĆDJ7s

GOďĹ&m�ďĹāį!
2Ł®ĆDĊëùÝ]&m�āį"$3ł�&Ī�%02\ĆD�

�āįk%D$1$�ł 
m�ďĹāį"m�āį"&ĲiDŁm�āį!
3ĊëùÝ]ùÝ:XNk%ÔÑEXKS

ĿEXKSZ&NDG$#R�,ŀ&Xā�{ĒÚRĎ�ŁĐpd�1&®ÅÀ_iÁR^�3
�"%02m�ďĹāįRÞ-3�"�!�3ł\ĆRĲiª% b[%õ�ł 

ESD = Kair × T × BSF� ���ĿªŃŀ 
ESDňm�ďĹāį (mGy)ĿEntrance Surface Dose� �Ń&à�kŀ 
KairňđĄďõk (mGy)� Ŀ�ń&m�āįŀ 
TňÔÑEXKS&�{ĒÚiÁ 
BSFň®ÅÀ_iÁ 
��!ÔÑEXKS&�{èĿYċð$�{èŀR15%Ł®ÅÀ_iÁR1.3"�3"ªŃD 
ESD = Kair × T × BSF = Kair × 0.85 × 1.3 = Kair × 1.11 
"$2Ł\Ć&ĲiD ESD /Kair = 1.11"´��43ł$�ŁÔÑEXKS&Xā�{èŁ®
ÅÀ_iÁDgêüĸ�%02�x�3�-Łæ�&iÁRê���~%DÜĦĝ¢&ē�"$

3ł 
� �Ķ%ĸķýāįĘRê� à����àk"đĄďõk&Ĳi%�� �ÇÏčü½¬W9

sCXMs=Rs�İĚî¿�āº¤Ĝ�ÙÕ&ġÂ	R�%�Ņ%õ�ł�ŅD229đĄ%�
� ŁĂĥR�àkĿESDŀŁØĥRđĄďõkĿKairŀ"� ÜĦ�Ł\Ć&ĲiDy = 0.91x 
+ 2.02"$2 r = 0.91!
��ł�&ĀÐ02Ł\Ć%D«�òĲ�Ĝ-143�"�1Ł}Æ
ę% gê� �3đĄ&�àk"ďõkRÜĦ� ���"%02ŁđĄďõk�1�àkR

¼��3�"�|Ĉ!
3"ą143ł+�Ł�&FXCRê�Ęû��ESD /Kair&¦�k
D1.17"$2Ł́ �� ��kĿ1.11ŀ%ħ�ĀÐ"$���ŁÌ�k0.48ŁÌ�k2.3"�¥
%ì$3đĄ.��� �3�-đĄďõāįk&þ©üé.Įē"$3ł 
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Ňł+"- 

� IVRđĄ&ďõāįkRDRLs2015&à�k"� tê�3�~Łďõk!
3m�āį"
DRL"� ê�3m�ďĹāį"&Ī�RéĖ�3�"�Įē"$3ł�� Ł\ĆRÜĦ�
3�"%02đĄďõkRtê�3�"�|Ĉ"$3ł���ŁđĄďõāį&ĝ¢LPX:X

%03ďõÅß&Ī�$#.�ľ"$3�"�õ��4�ł 
 

 

 
�Ņ 
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Wn`ƥ	���BĤŸ�?#8Loúī�

�� 	�
���������������  �

Accuracy of average glandular dose for mammographic X-ray equipment 
õöşÅÊÑłƒ� ĊØŚûūÔ� �

ģĜ� ƉÏ�  
 
0�8.� 

2015â.¢Ńŭ1�ňŎïÃ\sYknMƟJ-RIMEƠ�<2ƑƆÑ�m¼��=�Ŭ�@#
�ėĎL¿�ÓôżġŘĠ.Â(�ŷč¨Ši_hLŶÒ�.<?+Ƣ¢ŃļÄ*LDRLs.D�
)ƢĐŶ*Ŀ�)�?�ÁŅ-ŚƎ�ėƋ¡�@)�?�,��B�Ò�?#8.ĳĿ�Ƣ!LƔį

8?L0ėƞLŀſ*0-�Ƣ®
Lŷč.ëŰ£�-ŀſ*�?ƢŇŅ0ėƋ¡*�&)ŚƎ�Ĵ

*0-�Ƣ+Ŋ�@)�?Ƥ 
`lcNf]F*0ĭƂŅĊØŚó«îLƞ�vŦ.XŚBĸØ�?�+Ƣ6#ŷč.ëŰ£�
-ŀſ�ƞ�i_hL9L*�?�+-,�=Ƣ{LcUgWF<>9Ē�ĕě<>ŭ1�ŚƎ:ć

çŮŝ-,ĤġPRWb��LŕãŒĽLƍŰî�ă¸�@)�#Ƥ 
ŚƎėƋ¡LāƇL#8.0®ĐŶ*ÓƔ.¤�Ü:³ªŚƎBĵÒ�áÀvŦŚƎBő×�)Ƣ

DRLs 2015 LŊ�`lcNf]F*LáÀvŦŚƎ2.4 mGy +ĸ¯�Ƣ!@.<&)ŮŝLŶÒ
-,BżČ�?ëŰ��?�ƢŚƎŴBę�)�-�ĐŶ*0ÕĔ.*�?�+*0-�Ƥ�L<�

-Ä¯ƢFPD�ĿL`lcNf]FŮŝ*0XŚĸØĬ.áÀvŦŚƎLĦő�BŬŊ�?ĨŤ�
�A&)�?Ä¯�É�#8Ƣ!LŬŊ�B}Ŀ�?�+�Š/=@?Ƥ 
� ���ƢDRLsLŶÒ.�Ŀ�@#ĵÒı�Ƣ®Ůŝ*LŬŊ�ő×.ĀĿ�@)�?ĵÒı+Ł
-?Ä¯9�>ƢĵÒ�<>ő×�#�+ŬŊ�+LƐ.ŻÝ�ľ�?¬Ťî�ƞ�Ƣ!LŕãBü

ą�?ëŰ��?Ƥ 
 
ŇŅ��  
ŮŝLŬŊ�BĿ�)`lcNf]F*LDRLBĤŸ�?Ä¯LĲñķBēŉ.�?#8.Ƣĵ
Ò�<>ő×�#áÀvŦŚƎL�+ŬŊ�+BĭƂ�ƢŬŊ�Lŕã.D�)żġ�Ã´�?�+

BŇŅ+�#Ƥ 
 
ďı� 
� 6�ƢĵÒ�<>ő×�#�+ŬŊ�+LƐLŻÝŰ».D�)Ĥŵ�#Ƥ 
� ĩ.Ƣ!LŰ»Lt*ƢĵÒı:ő×ıLƊ�.<?ŻÝ3LçƙBżġ�?#8.ƢDRLs.Ā
Ŀ�@)�?XQTh`lcNf]FµſŒĽ`[eEhƟśƕƥNPOıy`lcNf]FĤŷŕ
ãŒĽtËÎ¶�Ơ.Ķ�#ĵÒı*ê=@?¤�Ü:áÀvŦŚƎL�+ƢACRı.Ķ�#ĵÒ
ı*ê=@?!@=L�.D�)ƢĭƂBŪ&#Ƥ 
� Ė.ƢTnOsY/]FhTĝLƊ�*,L<�-Ɗ��ľ�?�Ƣ6#Ƣ°�Ĩō.��)Ůŝ
Ɛ*,L<�-Ɗ��ľ�?�Ƣ+Ų�ķ.D�)9ĭƂ�#Ƥ 
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¾1. ¤�ÜĵÒLƌŝ�  

ĵÒ�<2ő×.��)0Ƣ®KGZfGlB¨ĸ�Ƣ!@.é&#Ƥ 
 
ŘĠmŠÖ� 
Óĵ�<>ő×�#�+ŬŊ�+LƐLŻÝ.çƙB©R�u-Ű»+�)Ƣ~q�ÿ�=@?Ƥ 

1) ĵÒĕLĨ¹ƌŝ 
� 2) ő×ä�<2ő×.�Ŀ�?�ċ 
� 3) KGZfGlĉų.��ĵÒı:�ċLÇĖ+ŬŊ�3LƋĿ 
� 4) Ĥ×¹pƘ*LXŚæã�Þ 
� 5) ŚƎŴ 

6) ¤�ÜĵÒ*LEha[Hb 
7) ]DlYb       
� 8)  XŚńľŮŝLŕã 
� 9) ĵÒúû:ů��-,Lŕã�  
� 1) ĵÒĕLĨ¹ƌŝ .D�)0Ƣ¾1Ƣ2 .Ŋ�<�-Ɗ���>Ƣ!@.<&)�ØŏĮJn`
L��Ł-?�Ƣ!L�.×ì�#ő×äB�Ŀ�?Ƥ°�ő×äB�Ŀ�?EUREFı+ IAEAı
+*ƢŚƎŴL�ŝ-,�Ł-?ķ0Ĳñ�4�*�?Ƥ 
 
 
  

¾2. áÀvŦŚƎő×ĿL�ØŏĮJn`ĵÒLƌŝ�  
 ( ¾ 1 �<2 ¾ 2  åĿƥExamination of dose evaluation method for mammography: 

comparison of ACR, Euref and IAEA.   T. Otsuka et al.   ECR 2011 ) 
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� 2) ő×ä�<2ő×.�Ŀ�?�ċ .D�)ƢACRı*0WuLäLő×ä.SobolLä*į
8=@?áÀvŦŚƎLĄő�ċB�Ŀ�ƢEUREFı+ IAEAı*0DanceLä�<2!@.|
Ɠ�)ă��@)�?®�ċB�Ŀ�)�?ƤWuLä+DanceLäB~q.Ŋ�Ƥ�ċ.D�)
LźŖ0�ò�?�Ƣä*Ŋ�@)�?Ä¯+XnTWn^h*Ŋ�@)�?Ä¯��>Ƣ,L<�

.�)ő×.Ŀ�?�ċBİÒ�?�.<&)9ƢŻÝ�ľ�?¬Ťî��?Ƥ 
 
� WuLäƥ� AGD = DgN  � XESE  
           � �  AGDƥáÀvŦŚƎƟmGyƠ 
� �         � � DgN  ƥáÀvŦŚƎLĄő�ċƟmGy/RƠ 
� � �      � �  XESE ƥņŧŬƘ�ØŚƎƟRƠ  1ƟRƠ= 2.58 � 10-4ƟC/kgƠ 
�  
DanceLäƥD = Kgcs 
                DƥáÀvŦŚƎƟmGyƠ 
� � � � � � � � KƥvùņŧƘ3L�ØŏĮJn`ƟmGyƠ 
� � � � � � � � gƥ50 % vŦm50 % ťŢLvù.��?áÀvŦŚƎLÇĄ�ċƟmGy/mGyƠ 
� � � � � � � � cƥvŦ²ęĻLůĪ�ċ 
� � � � � � � � sƥŚſLůĪ�ċ 
 
� 3) KGZfGlĉų.��ĵÒı:�ċLÇĖ+ŬŊ�3LƋĿ .D�)0ƢĕƐŅ.�@�ľ
�?Ƥ¾1Ƣ2.Ŋ�ƌŝ.9Ƣļĕķ*LKGZfGl+0A��-�@��>Ƣ2016â10Ęĕ
ķ*LEUREFı.<?áÀvŦŚƎBį8?ƔLŚƎŴLĤ×¹Ó �ØƘ0ƢPMMALpƘ+
°�ƞ�3ŶÒ�?�++-&)�>Ƣ40 mmLPMMAB�Ŀ�?Ä¯	vùĈþpƘ�=Ĥ
×¹Ó �ØƘ6*LƁƖ940 mm+-?Ƥĉųĺ2016 ACRXQTh`lcNf]FµſŒĽ`
[eEh92016â8Ę1đ.�Ə�@#Ƥ 
¥%ƢŹ�×ŽLćçŮŝ.��)Ƣ,Lĕķ*L,C-KGZfGl:`[eEhBģý+�)

ŬŊ�Bő×�)�?�+Ų�ķ9ƢŻÝLŰ»+->ê?+Š/?Ƥ 
 

4) Ĥ×¹pƘ*LXŚæã�Þ .D�)0ƢTnOsY/]FhTĝLŗ7¯A �°�XŚń
ľŮŝ*�&)9Ƣ¾3 .Ŋ�<�.ĨōLŁ-?ŮŝƐ*0XŚæã�Þ�Ł-?Ƥ 
6#Ƣ°�ĨōLŮŝ*�&)9Ƣ¾4 .Ŋ�<�.ƢXŚæã�Þ.0A��-Ý�ľ�?Ƥ 
Ė.Ƣ¾5 *0ƢTnOsY/]FhTĝ�Ł-?+XŚæã�Þ9Ê��Ç¡�?�+��?Ƥ 
� ¾3Ƣ4Ƣ5 .D�)0Ƣ�°ÓƝ+�)ĆA&#ÓƝLXnTƟXQThvùYcPlSPR.
��?áÀvŦŚƎLĵÒ�ŝLĤŵƥŋŨ�ÌŞƠ<>åĿ�#ƤvùĈþp.ćçŮŝ�L

FPD+0�LFPDBƌŝ�ƢđàķĤ*LćçĞ�.)XŚĸØ�#XnTBªƕ��÷�#X
Śæã�Þ*�?Ƥ 
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¾3ƤMo���Mo��ĿLŁ-?Ĩō*LvùĈþpƘ.��?XŚæã��

ŮŝA� ŮŝB�

ŮŝC�

¾4ƤMo���Mo��ĿL°Ĩō*Ł-?Ůŝ*LvùĈþpƘ.��?XŚæã��

ŮŝA� ŮŝA��
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 5) ŚƎŴ .D�)Ƣ`lcNf]F*0PdjnÁƗƖœŚƎŴ�É�Ŀ�=@)�#�ƢėƄ
LKGZfGl.0¤Ù�Ĥ×¹LŚƎŴBðÒ�#ĵÒƌŝ¾�Ăƃ�@)�?Ƥ,%=L�ĿB

āÍ�?�.D�)0Ų©�@)�-�ƤŚƎŴ.D�)0I\hLn:ď±-,.×�?�Ðî�

�>Ƣ6#ƢĢĪ�ëŰ*�?ƤĢĪ�@)�-�ŚƎŴL�Ŀ0ƢŴĵ�L�ƛîB�q� ?Ƥ 
 
� 6) ¤�ÜĵÒ*LEha[HbƢ7) ]DlYbƢ8)  XŚńľŮŝLŕãƢ9) ĵÒúû:ů��
-,Lŕã .D�)0Ƣ�A;?Ĩ¹L��Ý:ĵÒšLĹŜã.<?9L*�?�ƢDance.<
?+ƢPMMABĿ�)ő×�@?áÀvŦŚƎLrŉÓî+�)�ÁŅ-9L0ƢŚƎ
ŴĢĪ 5 %ƢAEC�<2ŚƎŴ�ļî 2 %Ƣ¤�Ü.��?3 % Lrŉ��.ƀ»�?g�ċ
ƟDanceLä*L�ċƠLrŉ�� 2 %ƢĤ×¹�ŝƟ2 mmƠ1 %Ƣ]DlYb¦�Ɵ0.5 mmƠ
2 %Ƣs�ċƟDanceLä*L�ċƠƄ�4 %�Ƣ��Ņ.7 %, +�)�?ƟDosimetry in digital 
mammography�  David Dance�  NCCPM,ƠƤ 
 
~p�ƢĵÒ�<>ő×�#�+ŬŊ�+LƐ.ŻÝŰ».D�)Ĥŵ�#ŘĠ+ŠÖ*�?Ƥ 
 
ĩ.ƢDRLs.ĀĿ�@)�?XQTh`lcNf]FµſŒĽ`[eEh.Ķ�#ĵÒıƟ~
qƢDRLsıƠ+éğLACRı.Ķ�#ĵÒı+*Ƣ¤�ÜƟHVLƠƢ�ØŏĮJn`LĵÒ.<
?�ØŬƘŚƎƟESEƠƢ!@=BĿ�)ő×�#áÀvŦŚƎƟAGDƠBį8Ƣ!@"@.��)
ŬŊ�+LŻÝBį8#ƤŘĠBŬ1 .Ŋ�Ƥ 

 
Ė.ƢXŚæã�Þ*Ç¡�É�+Š/=@#ƢTnOsY/]FhTĝ�°�*Ł-?Ůŝ.�
�)9Ƣ°ħ.ŻÝBį8#ƤŘĠBŬ2 .Ŋ�Ƥ 
 
�  

¾5ƤTnOsY���]FhTĝ�LŁ-?Ůŝ*LvùĈþpƘ.��?XŚæã��

ŮŝAƟMo / Mo Ơ� ŮŝDƟW / Al Ơ�
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Ŭ1Ƣ2LĵÒ0Ƣ3DLĐŶ*!@"@LĐŶ.éx�?ĊØŚûß�Ū�Ƣ°�¤Ù�Ĥ×¹
LŚƎŴBþ%ƈC*ĵÒ�)�?�Ƣ!L{L�µ0®
*Ŀñ�)Ū&##8ƢĵÒ�.0ŻÝ

�Ê��-?�+wð�@#Ƥ���ƢRh / Rh*LACRı$�15 %�èLŻÝ+-&#~È0Ƣ
ƣ7  % �=ơ10  %LŔ½.+-&#Ƥ 
ŻÝ % Ʀ100 �Ɵő×9��0ĵÒ�ƠƣƟŬŊ�Ơ/ƟŬŊ�Ơ+�)ŻÝBį8#�ƢžL
�+-&#ƚŇ�ĥ8)Û-��+�=ƢŬŊ�0ƢĵÒ�=ê=@?�.ĭ4)�8.ŶÒ�@)

�?¬Ťî�Ŋ·�@#Ƥ 
oD$�Ê�-ŻÝ+-&#§».D�)0ē=�*0-��ƢyŅ-Ifn9£�.Š/=@

?Ƥ 
TnOsY/]FhTĝ�°�*9Ł-?ŮŝƐƢ6#ƢĵÒ�ŝ*�?ţÆŐ�=60 mm:40 

mm*Læã�ÞÇ¡�ũ��WTnOsYLŮŝ.��)ƢŻÝ�Ê��-?�+�wð�@
#Ƥ�š*0{+ĭƂ�)Ê�-Ɗ�0-�&#�ƢWTnOsY*0ƢACRı+DRLsı*LŻ
ÝBĭƂ�#Ä¯ƢESE*01=D��Ú���ƢAGD*01=D��Ê��->Ƣő×äLƊ�
.<?çƙ�Ɯũ*�&#Ƥ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�A>.� 
� zºLÃ´*0Ƣø
ĊØŚûß�ÓƔ.ĵÒ�į8#��ƢŮŝLŬŊ�<>9ŕã�ƞ�+0

ë��9Ų/-�+í/?rŉ��BĽű�#Ƥ���Ƣį8#�+ŬŊ�+LƑ�î:Ƣ�@LŌ

ãBüą�?�+�¬Ť*�&#Ƥ�L<�-żġ0ƢDRLsBĤŸ�?#8Loúī+�)ŬŊ�
BĳĿ�?#8.0ƢëŰ-�+*�?+Š/?Ƥ 
ŻÝBÚ���?#8.0Ƣ�ƅ�#ŻÝ.çƙBs/?Ű»Bűİ�?�+�ęĿ*�?Ƥ 
6#ƢÉ�LĐŶ:ŮŝƢĵÒš.<?XnTBřŴ�)ƢDance�Ŋ�<�-Ƣ]DlYbBĿ
�)ő×�@?áÀvŦŚƎLrŉÓî+�)�ÁŅ-9LLċ��ă��@?�+�Ě6@?Ƥ 

Ŭ1ƤACRı�<2DRLsı*ĵÒmő×�#�.��?ŬŊ�+LŻÝ 

Ŭ2Ƥ TnOsY/]FhTĝ�°�Ł-?Ůŝ*ĵÒmő×�#�.��?ŬŊ�+LŻÝ 
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�

Ĺ /ÍĀŞŇÖßzMƈƂƆƞƢŷ( Japan network for research and information on medical 
exposure: J-RIME)ŝÌgŚĸŀïĥūÉŀŕŀŨ�ĊūÂXŋ�ģ.ŜƌƝžżū�ğōŨŉŗ
ūÐÏŗŋŕh~ 27 i 6 � 7 �ŚĽ��ŜF"Y|Đ¥ì¤ŚLŔŇċ�5óƜƎƛŜĊXľ
ū ĨŋŐƤ  X ï CT ©¥ŚĩōŨċ�5óƜƎƛŚŝƣZ�Ś»XōŨŉŗŅŖņŕ$ÆxŜ
ĸŀïĥamŖĿŨ CTDIvol(CT dose index volume [Gy])ŗ DLP(dose length product[Gyơ
cm])Ņ�ÉŊũƣ~�ŗ_�Ŝ�ÿÏř�qıKŚ[
ŋŕ�ºÐ«�ŅXŢŦũŐƤ~�Ś[ōŨċ�5óƜ

ƎƛŜ¦�ŝ 443 \ħ/�ðĩ (�¢/W�]ïW
� ;2014)ŗ 307 /Í�Ċ (�¢ċÍ�]ï�f
� ;2013)ƣ_�Ś[ŋŕŝ 196 /Í�Ċ (�¢�]ï�
þW� ;2013)ŗ�¢�]ï�f�ŜŮƟŸƢƆĐ¥ì
¤ťŧ 75 ƉƢžƟƀůƛ�ŖµXŊũŐ(E 1,2)Ƥ=�Ċ
ŝƣċ�5óƜƎƛū¸ÉōŨŐŢŚ CTDI,DLP ūsŨ
văŅĿŨƤJ-RIME ŝ HP ŚŃŀŕ CT āòŅ�»ŋ
Ő CTDI Ť DLP ūÉŀŨ�·ŗïĥ�XſƋƆŰűŮū
(ÉōŨ�·ū�¨ŋŐƤ)ĉŋŐ�·Śĩŋŕŝƣ

2002 iŜFĭİ´«½�Ē (international 
electrotechnical commission: IEC) 60601-2-44 Ņ-
AŊũŕ�ĬƣX ï CT āòŜ��1ū×ďōŨŉŗŖ
CDI ŗ DLP ŝä�ŚsŨŉŗŅŖņŨƤŎŜÿÙ�ŝƣ
âİ¹Ŝ�Q� (Edition2.1ƥ2002)6şhI� (Ed3.0ƥ
2009 �Ĭ )Ŗč�ŊũŕŀŨŐŢÁįŖĿŨŅƣïĥćū
 ŋŕŀřŀ�ĊŖĿŒŕţċ�5óƜƎƛŗŜ³ėū:÷ŚŋŕŀŨƤŎŜŐŢƣX ï CT ©¥Ś
ĩŋŕŝƣ=�ĊơāòŜ�q£ŚţŗŔŇïĥŗċ�5óƜƎƛŗū©ČōŨ�²ŅPŇŜ�

ĊŖ�ŒŕŀŨƤ��ƣŎŜťŁŚŋŕÿÙ�ŅsŦũřŀ�ĊŖŝƣY»ŋŕY»�ūsŨƣţŋŇ

ŝ X ï CT ©¥Éïĥ�XſƋƆŰűŮū(Éŋŕ�X�ūsŨŉŗŚřŨƤ  
Ĺ ÆHƣX ï CT ©¥Éïĥ�XſƋƆŰűŮŝƣCT-Expo, ImPACT CT patient dosimetry 
calculator, ImpactDose, VirtualDose CT Ńťş WAZA-ARI řŘŅkŇ(ÉŊũŕŀŨƤMAŋ
Ő�ŕŜſƋƆŰűŮŝ CTDI ŗ DLP ū�X:÷ŖĿŨŐŢ��1ťŧŎũŦŜÿÙ�ūsŨŉŗŅ
Ŗņřŀ�ĊŚŃŀŕ ÉŖĿŧƣŊŦŚøC@8ïĥ [Gy]ŤY,ïĥ [Sv]ū�XŖņŨ(¾ţĿ
ŨƤŠŐƣY,ïĥŝyôńŦ^śŦũŨ�ŅPŀŐŢƣŉũŦŜſƋƆŰűŮŝ��1Śïĥÿ

ÙŊũŨ X ï CT āòū� ŋŕŀŨ�ĊŚŗŒŕţ0&Ś(É��ŅĿŨƤŋńŋƣŎũŏũŜſ

E 1Ƥ~�Ŝ DRL 

E 2Ƥ~�Ŝ DRL 
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ƋƆŰűŮŝ�ļŚ!ě¾ŗÒĢ¾ŅĿŨ(E 3)Ƥ!ě¾
Ŝ 1 œŝſƋƆŰűŮ�ŖƔƟƄŴƛƝŻƑƖƜƢŻƘƟū
ýŒŕŀřŀ¾ŚĿŨƤŉũŦŜſƋƆŰűŮŝƔƟƄŴƛ

ƝŻƑƖƜƢŻƘƟŋŐì¤ū5Àŋŕïĥč�ūýŒŕ

ŀŨƤŎŜŐŢƣâİGŤ X ï CT āòŅN�ŋŐĭ
ŝƣ2çř%*N.Ŝšū7�ŋŕŀŨŉŗŅPŀƤ�

�ƣÒĢ¾ŝLØƅƢƀŗřŒŐżƏŷƆƛƣ�WƋŭƟƆ

ƒŅÌřŒŕŀŨ¾ŚĿŨƤÂŚ�WƋŭƟƆƒŚĩŋŕŝ

ĘiƣĎéŚ��ªĜū¬�ŋŕŀŨ(E 4)ƤƗƢźƢ
ŝſƋƆŰűŮŜ�§ŗx÷ ([Ĕ�WƋŭƟƆƒŜ��Ť
Ĥ�:÷ř X ï CT āòřŘ)ŚwŌŕĤ�ōŨvăŅ
ĿŨƤŉŉŖŝƣ=ſƋƆŰűŮŜ�ÿÏřÂtơ÷ūê

	ōŨƤ  
 CT-Expo ŝƇůƃŜ SASCRAD(scientific and 
application-oriented studies and consulting in 
RADiology)ńŦ PC ÉſƋƆŰűŮ(CT-Expo v2.4Ʀ  Ļ
50)ŗżƐƢƆƋŲƟÉŮƌƚŸƢŻƘƟ(CT-Expo Light 
Pro v1.1; $32.99ƣCT-Expo Easy v1.0; $9.99)Ņ��Ŋ
ũŕŀŨƤïĥč�Ŝ[Ĕŝ MIRD-5(medical 
international radiation dose-5; Stylized phantom, 
1960 i��Ĭ )ƀůƌū�®ŋŐ~�Ëx
(ADAM)ƣ~�Rx (EVA)ƣŃťş Zankl 
(1988)Ť Veit(1989)ŅMAŋŐ_� (Child;7
° )ƣ�È� (Baby;6 Ğ )ƋŭƟƆƒ(voxel 
phantom, 1980 i� )Ņ�ÉŊũŕŀŨƤŋńŋ
řŅŦƣżŵƕƟãDŜĊXƋŲƢƒŚŝ~�ơ

_�ŗţŚ Stylize Phantom ŖÿÙŊũŕŀ
ŨƤx'Ŝřŀ MIRD-5 ŗ³ėŋŕ ADAM ŗ

EVA ŝƣx'Â ŜøCƣĖĦdƣĵġŜĚ
+ƣŃťşĲüķŗĳŜpÃū�®ŋŐÂtŅĿŨƤ  8 Ú 164 āò£Ŝ X ï CT āòťŧĤ�
ŋŕ 3 ÜĴŜƔƢƇ(Calculate;1 �q£ ,  Standard; 1 ĝ©¥ ,  Benchmarking;P�Ŝ�q£
ū��ŚƎƟƁƐƢŷƄżƆ)Ŗïĥ�XŖņŨ¾Ŗ�ũŕŀŨ(E 5)ƤŎŜ¿ƣ= CT ©¥Śŗţ
řŁïĥŜ��âÇŤŮƟŸƢƆĐ¥ŚŗţřŁïĥ�XŚ ÉŖĿŨƤ  
Ĺ ImPACT CT patient dosimetry calculator ŝůŶƚżŜ ImPACT(imaging performance 
assessment of CT scanners)Ņ��ŋŕŀŨſƋƆŰűŮ(Ƨ .1.0.4; ƙůžƟżƋƚƢ)ŖĿŨƤŎŜL
ØƅƢƀŚŝûF�]ïīēj (national radiological protection board: NRPB)Ņ�ÿÏř
X ï CT āòŚœŀŕƔƟƄŴƛƝćáì¤ūŠŗŢŐ NRPB-SR250(Ļ50+VAT)ŅvăŗřŨƤ
2005.iŚ NRPB ŝ�n�ēj (health protection agency; HPA)ŗ>�ŋŕÄàý�ëñŗř
ŒŕŀŨŐŢ ,NRPB-SR250 ŝ ,ÆH ,Fà ��Ķ (national archives)Ŗ9ŧ�ŪũŕŀŨƤïĥ
č�Ŝ[Ĕŝ~� MIRD-5 ŖĿŧ_�Ś[ŋŕŝ~�Ŝì¤Ś[ŋŕÿĉŊũŐ��ū�ŌŨŉ

E 3ƤſƋƆŰűŮŜ!ě¾ŗÒĢ¾  

E 4ƤƋŭƟƆƒŜğ¯  

E 5ƤCT-EXPO 
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ŗŗřŨƤ8 Ú 74 āò£Ŝ X ï CT
āòťŧĤ�ŋŕïĥ�XŅ:÷ŖĿ

ŨŅƣ2011 iŚ v1.0.4 Ņ ĨŊũŕ�
ĬſƋƆŰűŮŜ��ŅŊũŕŀřŀƤ

Visual Basic ŖĉęŊũŐ CT-Expo ŗ
Ìřŧ Excel ƐŷƝŖĉęŊũŕŀŨŐ
ŢſƋƆŰűŮŜª~ŅųƢƌƟŚřŒŕ

ŀŨƤſƋƆŰűŮū�®ŖņŨřŘƗƢ

źƢŚťŨúÊmŅĸŀ¾Ŗ�ũŕŀ

Ũ(E 6;<ŝ��āòŜLØƅƢƀū
Ě+ƣSSDE ćá ,âİ¹NĐ ,uİE
?¡�q ,èÞïĥćáƣStylize 
phantom ńŦ Voxel Phantom ÒoŜïĥ�XřŘŜ÷ūĚ+ )Ƥ��1ÿÙ (CTDI Ť DLP)
ūÕŧŐŀƙůƆƗƢźƢŤſƋƆūÄúŚŴżƀƐůŽōŨƍƊƢƗƢźƢŚ ÉŖĿŨƤ  
Ĺ ImpactDose ŝƣƇůƃŜ CT Imaging ÚŅ��ŋŕŀ
ŨſƋƆŰűŮ(v.2.3; æ 16 �# 2016 i 8 �ÆH )ŖĿ
ŨƤïĥč�Ŝ[Ĕŝ 12 ÜĴ (�È�ƣ1 °ƣ5 °ƣ10
°ƣ15 °ƣ~�ŜËxơRx )Ŝ ORNL(oak ridge 
national laboratory; stylized phantom)ƋŭƟƆƒŚ+
łƣFĭ�]ïīēTB� (international commission 
on radiological protectionƦ  ICRP publication110)Ŗ
-AŊũŐ~�ËxơRxŜ«½�ƋŭƟƆƒ(voxel 
phantom)ū�ÉŋŕŀŨŐŢƣsŨøC@8ïĥŗY,
ïĥŝÆHŜFĭą§Ś½�ŋŕŀŨƤX ï CT āòŚĩŋŕŝŻƢƓƟżÚĂŜ Definition 
FlashƣSomatom ForceƣŃťşŎũ�OŜ�ăř 4 ƓƢŴƢŜhIÏř%*ū{XŋŐāòŜ 3
āòŗřŨŐŢĤ�õŝÅŀŅƣŻƢƓƟżÚŜāòŚĩŋŕŝuİE?¡�qŜïĥūč�Ŗ

ņŨ¾Ŗ�ũŕŀŨƤŋńŋƣCTDI ū��1ťŧsŨŉŗŅŖņŨ�ĊŚĩŋŕŝƣŎŜ�ū�*ŋŕ
ïĥ�XōŨŉŗţ:÷ŖĿŨƤÂŚŻƢƓƟżƗƢźƢţŋŇŝ CTDI ū9s:÷řāòŖFĭą
§Ś½ŌŐƋŭƟƆƒŚŃňŨïĥč�ūvăŗōŨ�ĊŚ ÉŖĿŨƤ  
Ĺ VirtualDose CT ŝƣåFŜ VIRTUAL PHANTOMS ÚŅ��ŋŕŀŨ Web ƎƢżſƋƆŰűŮ
ƃƢƛ(æ 5 �# /iƥ1 ƙůžƟ
ż=7 Ú 138 āò£ŜŁő X
ï CT āò 1 ;&ūĤ� )ŖĿ
Ũ(E 8)Ƥïĥč�Ŝ[Ĕŝ 25
ÜĴ (�È�ƣ1 °ƣ5 °ƣ10
°ƣ15 °Ŝ UF(university of 
Florida; BREP (boundary 
representation), 2000 i�Ĭ )
ƋŭƟƆƒŗ~� (ICRP publ.89
«½� )ƣ~� («½�Jŗö¼

E 6Ƥ ImPACT(c )ŗ�®ŋŐ ImPACT(< )  

E 7Ƥ ImpactDose 

E 8ƤVirtualDose ŗ�WƋŭƟƆƒ  
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�J 3 ÜĴ )ƣSU (3ƣ6ƣ9 Ơ� )Ŝ RPI(Rensselaer polytechnic institute; BREP)ƋŭƟƆƒŖĿ
ŧƣ
ſƋƆŰűŮŗ³ėŋŕ�WƋŭƟƆƒŜ$ÆxmŅĸŀƤÂŚ BREP ƋŭƟƆƒŝ�rŜFĭ
L½ŚřŧłŨŗŋŕ©ĈŅğŬŖŀŨƤāòū��ŋŐÑrŤāò;�Ņ`řŀƣŠŐƣùl(

ÉŤW�Îÿơđ��ÝūÐÏŗŋŐĭŚ ÉŖĿŨƤ  
Ĺ WAZA-ARI ŝƣFàÖßĨÎ·�ĥVÛW�þĨÎÖß
ª�]ï/Wî>Öß�ƣFàÖßĨÎ·��¢3V*Öß

ĨÎªƣ àQW·�Q&ÔàÓēÛWQWŜ 3 ĩŚťŨ
!?ÖßŚťŧĨÎơ��ŊũŕŀŨ Web ƎƢżſƋƆŰűŮƃƢƛ
(v2ƦƙůžƟżƋƚƢ)ŖĿŨ(E 9)Ƥïĥč�Ŝ[Ĕŝ�¢Ŝ~�
ËxơRx ( Japanese male; JM, Japanese female; JF ƋŭƟƆƒ ;  
voxel phantom)Ś+ł ,�J (ĺ2SDƣ+5SD)ūó}ŋŐ~�ƋŭƟ
Ɔƒŗ UF(�È�ƣ1 °ƣ5 °ƣ10 °ƣ15 ° )ƋŭƟƆƒŖĿŧƣ4 Ú
22 āòŜ X ï CT āòťŧĤ�ŋŕïĥ�XŅ:÷ŖĿŨƤſƋƆ
ŰűŮ(É�ĊŜïĥ�Xì¤ŝĮÞŊũŨŐŢƣĠ4Ŝb±ū

ĪĆōŨŉŗŤïĥŜíć&eūĪĆōŨŉŗŅŖņŨ¾Ŗ�ũŕ

ŀŨƤ�]ï/Wî>Öß�ŅĨÎŚ�ŪŒŕŀŨŉŗńŦyôŚ

[ōŨůƟƋŲƢƒƇơŹƟžƟƆƣŃťşĕÉū�łŐŀ�ĊŚ É

ŖĿŨƤ  
� 6!D%���� X ï CT āòg  GE P LightSpeed16�S
a:g  120kV�  X SI8]g���sec/rot�SaHg  100mA 0
=d(,�-&#"g 0.8d7O +� Rg 20mmd �*
.T9gX_	cN�^�D1�s`B=�Z-,UFdCT-
Expo (CTDIvol;  5.9mGy, Y,ïĥ ;  7.2mSv)�  ImPACT (6.2mGy, 8.5mSv), VirtualDose CT 
(6.2mGy, 8.0mSv)��WAZA-ARI (6.2mGy, 8.7mSv)ŗřŒŐ(E 10)Ƥ=�ĊŜÃ¶ŚĄ>ŒŐ
ïĥ�XſƋƆŰűŮūĤ�ŋAW�\��s`SJ�@R..b5�0�C�e�

E 9ƤWAZA-ARI 

E 10Ƥ=ſƋƆŰűŮŜ³ė  
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�

=�5.BGILG�!ECHLIOSEQ�BLD��EQEBPCH��!	�5.BGE��SB-IRW�BLD��BRIELR�0MQEɮŞľ��!	�ǯɋ�ǁȵ�

� �Ȩ �̧

ɭ±ǯɋ�!NsuªŌc�s��z�i��^ǁÀNɏcuƑȣ�

ÑȱȲƾǮíǆɔ� òƾŉı�

�ɭǻɆwƗşEeƒËĺ�y�z�hl9PGBL�0MQE�7MDS-BRIMLlǯɋÐĭiǁÀ~_qolľɠ�

8!!žũŹɏžǆɔ� Ȳƾɩƚ�

,ɭ�!��il�z�hn��ƣN@auȆɃ�phǁÀǯɋlƑȣ�

ŻƂĆďÛďɆ¨Ģǆɔ� ǚħöć�

��ɭţĺ"�ǁÀlŞľǯɋ�-1�ȥĒ	Nf>glƑȣ�

ȞġĬƞǆɔ� ɏ� ļɟ�

��ɭ2S--ȾƚȻ¯Ìƕőƣwƽ>e±ǯɋ�!�Nf>glāǕǊƑȣ�

ŦưĬƞǆɔ� ŹɎȯơ�

�

=�!HE.E� EQQIML�0�6ɮx��Ưɣ0�6�


(ɭȅµǯɋǧƻs�z`azwƽ>e�!ƑƆN@auǯɋŋĂlæɚi0�6Q���(ilƝȶ�

žÚĆďǆɔ� ƾɢ� Ȳ�


)ɭŒBúlĠÄÊǸ�!ƑƆhŊÄBèauǯɋlēŏ�

ƥſÛǜĆďÛďɆɒĢǆɔ� Ǣ¤Ƥč�


ɭÝğ´ǯɋȢNsuŠĝǯȦťțǲlÏÔȨ �̧ÛǇγmC±ƩŨȥȫĒçŀNqag��

ƀƙ�ĈǮíǆɔ� ²Ȕ� ǘ�


�ɭ�ȈŞľɡĀN@auǯɋȨ �̧

Ȕƾ»¿ȘƼĆďĆďɔ� ĆɊůơ�


,ɭȽȟŮɎNsuŃȃdx�x�ƑƆlγmCǧƻlĊĹŇlƑȣ�

ƔâȤņǆɔ� Ɯƾò �

(�ɭĹɔN@>gàǫAǯÍǐŞľŮNŊǷBèauǯɋlțǲɎƋīlƑȣ@snȦťãǶ����

� � ilƝȶ�

ĘĤǏǠ�Ĉǆɔ� ĶƱŤɥ�

�

=��BDIBRIML��PMRECRIML�9CCSNBRIMLB-�1VNMQSPEɮŠĝǯɑȰȗǷγmC�

���ɭǆĔŞľŮlĔÊì°ǲhÛǇĿ£ǷBèauš¡ǯǯɋȨ �̧

Ȕƾ»¿ȘƼĆď� ɌŸŪ��

���ɭėěĠǯƬơǇŖȗëĜƽɑȰɍd�x�lµőɬȽȟAǯNĚcuɑȰ×ƃlƑȧ�

ąŝÚɆÛǇr�t�� ÕȔ� Ȍ�

�

��	ɭ	..ǯɋĹɋǯɋȢwƽ>eŃȃ5"�NŜvuptv�lƟŰ´Ǥ¸ǯɋȨ �̧

©ëáƼǆɔ� Ȋȴ÷Ȝ�

��
ɭǹƓγmCN@auƟŰ´Ǥ¸ǯɋlƝȶȨ �̧

ƷßÛǜĆď� �»� Ȭ�
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��(ɭy^p��m��ɑȰn�zwƽ>eȗǷγmCl±Ʃ�

ŻƂĆďÛďɆɒĢǆɔ� ƜÊöȪ�

�

=��BDIBRIML��PMRECRIML��BRIELR�1VNMQSPEɮŠĝǯɑȰŊǷγmC�

��)ɭ2�0śȷþAǯȽȟțǲN@au!B�^�t�NsuγmC±Ʃ��8�NsuƑȣ��

Ȕƾ»¿ȘƼĆď� ƎâčĻ�

��ɭ0�N@au�pz��rvn�iBŊǷγmCN�?uľɠ�

žÚÛǜȓǜĆďȋƂǆɔ� ¬ȔɁŬ�

���ɭ��vzz��ķĒ°ŠĝǯơǇŨȥl��xd��ȹȼȢǦwƽ>eɄo>ǀȮ�

œǂÈǠǆɔ� Ħĩ� Ľ�

��,ɭÎØǽ_�t���n��N@auǯɋǧƻw��lŶƽŇ�

ûȱǮíǆɔ� ǒƙ� ł�

�

=�7EBQSPE.ELR�0MQE�ETB-SBRIML���PEBQRɮȢƫǯɋȨ¸¢ȁ�

���ɭǅMut�jvz��^�tNĚcu���i��^ɡĀƽǩŭĺǯɋȢwƽ>eǯɋƫĒl�

� � �ǪĵȨ �̧

ž¥ɇǠĳġǆɔ� ĠƂ� Ó�

���ɭũįǧƻwǍǊiEe¢ŔƽǩŭĺǯɋȢlǧɜüȝƛ�

ɤɇĆďž¥� Ġ½� Ƣ�

���ɭ�och��vh�^��wƽ>e���i��^lǯɋÐĭȨ �̧

ȍÿǏǠÛǇĆď� ǒĪɪɈ�

��	ɭš¡ǯwÒƽEe¢ŔƽAǯțǲlÏÔƫĒlêǼŇ�

ž¥ɇǠɧȺǆɔ� Ǜȑ»ĉǳ�

��
ɭēƫ¾ișǖ¾lıý¢ȁǯɋlƝȶ�

ɝĥǏǠɝĥBxr�t�� Ÿ�űɥċ�

�

=�7EBQSPE.ELR�0MQE�ETB-SBRIML��2-SMPMQCMNW�-LGIMGPBNHWɮȢƫǯɋȨ¸Ƚȟ�ȕǧŞľ�

��(ɭǯɋƫĒ�^��wƽ>e��5ŮlŊǷγmCǯɋɀĆȨ¸NɏcuƑȣ�

ǛƾǏǠǾȕǧǓǞr�t�� ÕȔ� Đ�

��)ɭ��xd��ȢǦNsu1���ŨȖŮlǟɎǊǯɋÐĭȨ �̧

ȍÿǏǠÛǇĆď� ħƊ³É�

��ɭȽȟ�ǿƐǙǬƊ��vhN@auš¡ǯÐĭlƫĒ�

ÜȑÖƳǆɔ� ƜȔº��

���ɭƟŰ´ǹƓγmCȨ¸ƽlŦþ	..ǯɋĹɋƫĒølāǕǊŇǼȨ �̧

žÚĆď� ÕȔƖċ�

��,ɭÝğ´r�lw¶ƽEeŦE>l��_��tlāǕƑȣ�

žÚĆď� ǒ¤ƦƼ�

���ɭr�llɂ>Nsu�z�t_�þ79 21!ǯɋȢlāŹƶŇȨ �̧

žÚĆďƳĖǜďúɗǓǞŕ� ²ȔŤȳ�

�
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=��BDIBRIML��PMRECRIML��M.NSRED�!M.MGPBNHWɮŠĝǯɑȰ�!�

�)�ɭ�!ȽȟN@auȗǷγmCȨ¸iŠĝǯɑȰ{���lŶƽŇ��y�z�ēɨ��

ǴɦĆďÛďɆɒĢǆɔ� ɏ� Áċ�

�),ɭĠÄɢɆ�!ƑƆN@auǯɋǧƻnpx�lŶƽŇ�

ĆɐĆďÛďɆɒĢǆɔ� ƪɅŷô�

��ɭAǯ�!ȽȟŮlAǯ�!țǲɎhlǟɎš¡ǯÐĭlƝȶɯ�y�z�ēɨ�

žÚĆďĆďɔ� ŹƾĨŤ�

��ɭĹɔN@auAǯ�!ƑƆŮlγmCǯɋlŚǝ�

ǮíĆɘǆɔ� ¬Ȕǘ§�

��ɭ08ɬ  01¾NɏcuāǕǊƑȣ�ęëlŶƴB�?uľɠ��

ƉķǗoa_�vhnpx�� Ǩǒ� Þ�

�

=�7EBQSPE.ELR�0MQE�ETB-SBRIML���!�ɮȢƫǯɋȨ¸�!��

���ɭn�u��n��Ã�y_��ǯɋȢwƽ>e�!e_{�ǺƼƑŮlŊǷǌȂșɞǯɋlƑȣ�

ÂǡÛǇr�t�� ĤƊǘȸ�

��,ɭ�-059�4�975��2567lŅǥƶŇȨ �̧

ȍÿǏǠÛǇĆď� ĆɕóĎ�

�,�ɭ�-059�4�975��2567wƽ>e�!ðæǯɋÐĭȨ¸lerlāǕǊƑȣ�

ȍÿǏǠÛǇĆď� ²ɊÇǳ�

�,�ɭ�ycd��lǁÀ~_qwÒƽEeǯɋƫĒlāǕǊƑȣ�

ōǑÛǜĆďǆɔ� ĤÊə¦�

�

=�7EBQSPE.ELR�0MQE�ETB-SBRIML���!�ɮȢƫǯɋȨ¸�!��

�,�ɭ-0�!lǅMupf��ŧķNĚcu9 6ǯɋȢwƽ>e�!ĔÊǟɎǯɋȨ �̧

ɝĥǏǠǮíǆɔ� żƾū �

�,	ɭĠþ9 6ǯɋȢwƽ>e�!ƑƆN@au´ÊlðæǯɋlȨ¸NïaeāǕǓǞ�

ŁħĆď� �âƿƘ�

�,
ɭAǯ�!ƑƆN@au¢ŔÊǯɋÐĭȨ �̧

ȍÿǏǠÛǇĆď� �ħǭƍȐ�

�,(ɭĠþ9 6ǯɋȢwƽ>e�!pf��N@auÅĝǌȂǯɋēƫlŶƽŇ�

ĤéĆďÛďɆɒĢǆɔ� Ǣ�òĮ�

�

=�7EBQSPE.ELR�0MQE�ETB-SBRIML���!	ɮȢƫǯɋȨ¸�!	�

�,)ɭ#EIGHRED��!05N@auŵɃMȎɉ¹ŢlƑȣ�

Ȕƾ»¿ȘƼĆďǆɔ� ǵăå¼�

�,ɭAǯ�!țǲN@auÝ¸ģƫĒƣlƝȶ�

ȍÿǏǠÛǇĆď� Ǆ¤ȩǱ�

�,�ɭƹĂñɯ�!lðæǯɋƫĒƣlǔǠiŊǷȃøǯɋlĒɋǊȨ �̧

ƵŹĆďĆďɔ� ĆɊ� Ó�

�
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ȍÿǏǠÛǇĆďĆďɔ� ɊéòĮ�
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�,
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ƭȴǏǠő¦ǆr�t�� ÚɊõô�

�
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nãF@E(Diagnostic Reference Level : DRL)�]ë�-�Ē 

�Ą��	�'�ä�$�����gÏ0¤Y�	,)�đ��¶xÛÉ0ïÒ�đ

ßāÅ�đDRL��ºù´ò0é��0½���Ē 

��rC9D;3�ßāÅ��¬¿o"đô«nãF@E�Éð0�,�&�đ±8A

=I�nc���	��	�Ē 

 
8A=I�kø 

� qö�,���+đ±8A=I�³^� �ª����H�â0é���+đ§�ß¾

Ï0ą�!ßāÅ��Ýč �Ê�âS²�×��	�	�,���đ	���L���

����nc����Ē�.��Ćnc��%,��1�L� w	Č"đ·�*·#

�\��
,�}0Éð�,���¹����	�Ē 

� ±8A=I�Â- đhaM�ô«nãF@E�ðõđó���ÝàđQ���°��

	������+đèÛû�����â0é	đ���®T%0£1��Jç¥�íáđ

O�¥�íáo" CT¥�íá��â����Ē 

� ô«nãF@E�ðõ��	� đrC9D;3� DRLó�¬¿(Rz�ºù��±

� DRL�ă�,�����'e�����Ē 

� �â�ă�� đ��C9D;3��	�'ñÅ��	,È�#�8:<2:?0Ô�

�	��	đñÅ�,4BI7��(����Ē$�đÅ�0�,Ć�À�Æ'©��	

��	d���Ē���GI56I<��Å��¡Ċ�|�	�ñÚ0é��ĒX�!đ

Jç¥�íá��	� iZ��Å��*~$+đ¥�¿����Ç����,Å��đ

rî¸[ª0N��\�ëĉßāo"Ñåvpßā0¼&,Ē¼&�	
ýØ0æ_�ñ

Ú�,��)+Éð�Ã$��Ē 

 

�/+� 

� Qy�8A=I��1��Á��đDRL ��ºù´ò0é	ì!
�ÿ¸f�|�	

�ì!
WÄ0é��		�	�¦&����Ē$�đ�)��8A=I0r{�Ăö

��	��	�	,đ±§�ß¢ê�U�ă[ärV�l
�ÕÍ�K�$�Ē�
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ß 2y� ø´sæNFMÊÓ>ICP(sl�#Ē���ÈÖčē 

����Öč�  
Ô¾� ¥ä�  

�

� �© 28� 11º 27·(���Þ���ÈÖč$Ĉc�6�ß 2yø´sæNFMÊÓ
>ICP(sl��#����.��)$Ĕg�1¨§7�w��#����.�ĕ 
�)>ICP*Ĕø´sæNFMĒDiagnostic Reference LevelsĖDRLē%·¼)ø´

sæNFMĒDRLs2015ē)úá1·�ø×(�Þ#5µÉ'&)óü% DRLs2015 $®
Ó�6#�5ãćÃ)ôËµÉ%ôà)�å7î�.��ĕ 

DRL$Ćñ'G:OA*ZR)ā4$��ĕ 
�� Qí24đ�ãć7Ó�#�5¶÷7Ï��Ĕãć)¹Ąo)¯Ă7î�%�

ÙØ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
	� ê�Ø'ÙØ(�T�'�¦ç�8-)_j'±�ãć)yą(�Þ#50) 
�� ãćČ�$*'�ĕ 
�� tÂ¿)�~Ø'ð+�7Ü�0)$*'� 
�� ±�ã)L=;Ã1¹Ąb$*'�ĕ 
�� ê�Ø' ñ¤��6+ÿă�#02�ĕ 
�� ê�Ø(Å�'ÒÕ�'�Č4ĔDRL7ÿ���uòÚ�7î ñ��5ĕ 
	� ÃÌØ'^�$�¸(Ë��65ãć��7Ó�#÷��65ĕ 

� {1}�$ DRL�÷��6��0ĔÄ½1ø×)�o(]�Ĕ�»Ø(hùa�

65 
��âX�ĔRö)ãćË�%ôà)�å7î�.��ĕ 

J?L@9vĒDRLs2015$®Ó�6#�5ãćÃēē 
�� IVRĒIVR�ÌÎãćÐē 
	� Qí°�Ēe�ïďãćē 
�� HOJ<KE9Ē�~Wéãćē 
�� Xã CTĒCTDIVOLĔDLPē 

 
DRL("�#)ýÍ*è���%��4.���Ĕ�å��5>ICP*k/#$ĔDRL

7f^Ø(&)2(ài�5)�ìx��!��/Ĕsl�5�%(�.��ĕ 
�å$*ĔV�,4(`Ó��Ċ²Ďq%)Áċ%ëj)Sm���rz$�å)=DP

B("�#���Ĕ¬ �!�þ³7d(�å� ñ�%¨�.��ĕÝ)Ñ|)ª�*

Àp�$�4ĔÆ¢'�3�å*�4.�8$���ĔQ�»ĉ�5�*Q�[²)�~

�«Tć7 DRL%ÇĀÂõ�Ĕ�č)«Tć)��7Ûû���%£�.�ĕ 
Y� DRL)Ë�7�2%æ�#�5µ*Ĕ�å)�5�)>ICP(sl�5�%7

�n/�.�ĕ 
¹�('4.���Ĕ�¡��U�)2'Ä\7÷�#Đ�¼�(�4�%���.

��ĕ�
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Û 3v� ô¦nåNHM¿Í>IDQ!nf��ē�ăĔ 
Ď���j�ýĄ�ÐĆ� £�áý�  

đº� �Ì�  

�

� 2016 � 12 ¯ 18 ªēªĔĕ�ă�Ú��²PàsjÑ>O?Q!�ā\�2��Û 3

v� ô¦nåNHM¿Í>IDQ	!nf���)��Ėc+��ăP�È�ď!ą0Ú

�ĕ�("EM9<¹4ú0û�ĕF<!¡/21�� 15b�ÊxdÖ�)��Ė>ID

Q#ĕ��b��ke#öÄĕk�#�ä���Ė 

)�ĕke"öÄ 1�Õ#ĕNTT´ª³Ă´ÐĆ"|³]Ì!.1��������Ē

ô¦nåNHM	!���"öÄ���Ėô¦nåNHM(DRL)"z³Ó å�¨4#�+ĕ

áÿ ¸"å�¨����"X!,ü�qèáÿ-ô¦nåNO; �
�1��4¤�

�Ċ�)��Ė 

���ĕöÄ 2�Õ#ĕĀ¼��"µm]Ì!.1�Japan DRLs2015"ðõP¿Í¨

¾�W�"�±	������ĕ«�Òî�2� Japan DRLsó�)�"ßâ-ðõ4�

�����)��Ė��ßĐ"À�Ø!���,Ĉ�!b	0-��S� `��ĕČ!

<JQ=!_��1°Í �{$	0���ĖÇ!ĕK@LB7!.1�¨¥T"å�

°Æ-Ye	/ÏuÅ�����^ CT!��1 DRL �.0Ëð
Á)0)��Ėr©

ónfæ	/"~"øu!,Ü������ĕĈ�!g�! 0)��Ė�"�ĕ®�

!k��ä"·ï,�0ĕZ� k��ä"�¶
�	+���,í	����Ė 

¬č4#�*ĕk�#rÉ!b	2�ĕU�¢�ĕRì¢�ĕXá CT�ċÎ!�ä4�

���)��ĖU�¢��Rì¢��#�ć!l[�Â�PñÝ	/�yUéáÿo#_

�îĉáÿ4ÝaĕXá CT�# CTDIÂ�PñÝ	/ CTDIvolp&DLP4Ýa�)��Ė

ê�!½���ć"�ä����"�ĕ	 0���×÷� 0)��Ė 

Wv">IDQ�#ĕRì¢�- IVR #wćÓ DRL îò!Ã��ĉÙáÿēDAPĔ

îò�1�3�ĕ���W�"ht#L6M?8J��"þ�§��>IDQ!nf�1

��"�ã4×0)��Ė)��ä�#ĕ»ç� �VÞ øu,��1���ĕëb

ëù"Ëð�,Á)0ĕ�/!ë©ó'G7QCFA:��1×÷
}�)��Ė�%ĕ

Ô�5!,nf4�i+���>IDQ���Ė 

�
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Ŏōÿ 72�ĈY�Ğ�YŔ>3?+1ÖàŊ4È 14Äŕ17Äŋ 

� Lÿ 47�ĥâ�ĺĵYŔ4È 16ÄŊ�ŋ 

� ŎŋÀđīå� � � � � � � � � � � � � � � � � �  � wY� ňĶ�Ìs� mĚ� Ý�  

�ĦÃŇ����Dĉķâ��®Ĥ±�ĦÃŇ�ĉķĥÕäRKTM��Ð×  

yv���� ��� _w 

� ŏŋ3KA4-D                             ¨Ĺ� h©qü��ïŀ� ã� � ĭĢ 

ĸÚ��ïŀ� Ēò� fQ 

� � � 9MBŔ�ėj�ĥD�#�ĉķĥ���8Áê�$� 

� � � � � 1.� ńŃăĉķĥ 

� � � � � � � � � � � � � � � � � � � � � ę�öþqð��� ZĚ� Â�  

� � � � � 2.� r�[ĉķĥ 

Ìs´³Yqü��Ŀ�Îïŀ� ¤w� uz 

� � � � � 3.  2M@,EMT 

sĶqðü���� �U� ��  

� � � � � őōĄÅ«ĉķĥ�l\���n\ç±ŊĖ¥é�!�Çt)ôº�8ŋ 

ňĶ��Ìs� �`� Û�  

� Őŋeĺī¨Ő� � � 4È 16ÄŊ�ŋ 

�¿�ĉĥâ�êĪ� �Oø�2eĺ 

ňĶ��Ìs� mĚ� Ý�  

� őŋ�ĺī¨œ� � � 4È 16ÄŊ�ŋ 

�¿�ĉĥâ��ŁŎ� ŌĦÃŇ����De�óĕĉķâ�Ō�  

� �Ò��q�ĵĿ�ïŀ� �Ë� Đ�  

 

ŏōÿ 44�û��Ğ�YŔ��6=8L39+Ŋ�èŋŊ10È 13Äŕ10È 15Äŋ 

� Lÿ 48�ĥâ�ĺĵYŔ¡¶ 28¢ 10È 15ÄŊ�ŋ 

ŎŋÀđīå� � � � � � � � � � �  � � � � � wY� ę�öþqð��  ZĚ�  Â  

�Ņ»ć«â�}��Ĵ� �ědķĥ�%r�[â�}"��  

� � � � � � � � � � � � � ČŉöþöÙbªü���� Ñ� �   

 

2 ŋ3KA4-D� � � � � � � � � � � � wY� � � Ěí^bğë��� ßí� ²ë 

� � � 9MBŔ����
 )Óħ�D�#�N¸Ø 

� � � � � 1.�  NĘ½¬Ŕĥā�$DĠņĉķ�Ĩ] 

� � � � � � � � � � � � � � � � � � � � � ę�öþqð��� ZĚ� Â�  

� � � � � 2.� ĜĂ½¬LIVRŔġċĠúa�kì 

�Ò��q�ĵĿ�ïŀ� �Ë � Đ  
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� � � � � 3.  BKF0H?+Ŕġċ�Ġúa��ą§ 
µ¯č���ïŀ� ÑË� Ĳ� 

� � � � � ő.� ���Ŕ	 ĉ �� ÓÏìĉķ¼�6?X-.*���8 
Ěí^bğë��� �Í� ×� 

  ŐŋÀđī¨eĺĊő� � � 10È 13ÄŊÊŋ 
�æį��õT\ì 

ňĶ��Ìs� mĚ� Ý�  
� őŋÀđī¨�ĺĊŎ� � 10È 14ÄŊĸŋ 

�¡�RĔĉķ�â��  
� h©qü��ïŀ� ã� ĭĢ�  

� ŒŋÀđ�{YXîŏ�ĵYRC<MĆW� � �  
� � � L¡¶ �	 ¢ 10È 13Ä(Ê)�   
� � � �ĄÅĉķĥ\¶RC<M 

� � � � � � � � � � � � � � � � � � � � h©qü��ïŀ� ã� ĭĢ� �

� � � �ĦÃŇ�ĉķĥÕäRC<M�

� � � � � � � � � � � � � yv���� ē���(�÷ýRKTM� ��� _w 
�

ŐōĄÅĉķĥ\¶RC<M� Ļc 
�  Ŏŋÿ 2�ĄÅĉķĥ\¶RC<M 

ÄÆŔ¡¶ 28¢ 9È 10ÄŊ�ŋ�11ÄŊÄŋ 
� � � � �·Ŕę�öþqð�� 
� � � � � � ŊÄË¿�ĉ¹Ğ�YļÌ¾ĵgcŋ� sm 13y 
 � ŏŋÿ 3�ĄÅĉķĥ\¶RC<M 

ÄÆŔ¡¶ 28¢ 9È 24ÄŊ�ŋ�25ÄŊÄŋ 
� � � � �·Ŕyv��� 
� � � � � � ŊÄË¿�ĉ¹Ğ�YPĵ¾ĵgcŋ� smoł 12y 
 
őōĦÃsĎJ@IŊDRLŋRC<MŊ¿�ĉľĬĵYgcŋ 
   Ŏŋÿ 1�ĦÃsĎJ@IRC<M 

� � ÄÆŔ¡¶ 28¢ 7È 31ÄŊÄŋ 
� � �·ŔpáĲü���ŊpáĲ¾ĵŋ� � sm 12y 

   ŏŋÿ 2�ĦÃsĎJ@IRC<M 
� � ÄÆŔ¡¶ 28¢ 11È 27ÄŊÄŋ 
� � �·Ŕ£��þ£��ÙïŀŊP~�¾ĵŋ� � sm 16y 

   Őŋÿ 3�ĦÃsĎJ@IRC<M 
� � ÄÆŔ¡¶ 28¢ 12È 18ÄŊÄŋ 
� � �·Ŕ�Ľ¦þ°±ÉLĈxqðRKTMŊļģ¾ĵŋ� � sm 19y 
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   őŋÿ 4�ĦÃsĎJ@IRC<M 

� � ÄÆŔ¡¶ 29¢ 2È 5ÄŊÄŋ 

� � �·ŔĀÜ��ïŀŊļÌ¾ĵŋ� � sm 29y 

 

Œōÿ 5�:4TIBKF0H?+)�ù�%� RC<MŊĥâĵY$Cī  1yÞĳŋ 

� � � � ÄÆŔ¡¶ 27¢ 8È 29ÄŊ�ŋ 

� � � � �·ŔňĶ��Ìs� � � � smďŔ82y 

 

6. ĥâĵYĩ�Vol.24, No.1, İ� 47�Vol.24, No.2, İ� 48�ń�4GM<Iñĝ 

 

7. ĵY�{Y�Ļc 3� 

 

8. ĉķĥĮiSÔ 

 

9. ĦÃŇ�ĉķĥÕäRKTM�ı| 
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ĚęÞ 73oâN{òwNĢ2(3!C·ÂĖ4« 13¦ģ16¦ė 

� AÞ 49oôÄ�ĉĄNĢ4« 15¦Ėqė8:50~9:50  414+415 � 

� Ěė¡éøÇğ� � � � � � � � � � � � � � � �  � gN� Ús�ÝÎĎ� îi�Că�  

	`Ï����Ó�»©Q����ãĆöS
  

pÝÔÜĊÐ½L� ĆyØ{�òÔÜĊÐ¸µ�  �ã`{âiÔÜ�� üå� �C 

� ěė(@6)#9  9:50~11:50  414+415 �         �Ĉ� Ús�ÝÎĎ� îi�Că 

jf�w{� ��� Ug 

� � � .BTĢ	ēÛãĆô����{�
 

� � � � � 1.� ēÛãĆô�uÕ 

� � � � � � � � � � � � � � � � � � � � � 0B?-$±�NÖ� E¼� ¾�  

� � � � � 2.� ðßĔt3�¿Ì 

� � � � � � � � � � � � � � � � � � � � � �  �²w{`{Ąč�ÎĎ� r� è   

� � � � � 3.  eëĔt� � ã������ēÛãĆô�Ä}�öS 

\çV�TďáiõÏ�� āï� ¢�  

� � � � � ĝęCì��Ąĉ����ēÛãĆô�¿Ì 

���Ý��ÎĎ� D|� bF 

� Ĝė¡éø�XĉäĞ� � 4« 15¦Ėqė8:00~8:50  414+415 � 

	 �ãôÄ�aOĚ� Ę �ãv���Ę
 
ïÍTVóËw{� ÁÍ� �Ë 

� ĝė¡éø��ĉäĚ� � 4« 14¦Ėćė8:00~8:50  502 � 

� � � 	 �ãôÄ�~Đ �� Ę	���Ę
�  
� ®K��N`Øw{č�¯ÎĎ� �g� dk 

ěęÞ 45o×z{òwNĢ��pĐNùvĖ��ėĖ10« 19¦ģ10« 21¦ė 

� AÞ 50oôÄ�ĉĄNĢ�� 29� 10« 21¦ĖqėĖI}ė 

Ěė�¡éøÇĢ	ĖMėªý�DB4":BI� topics
 

ěė�(@6)#9Ģ.BT	ĖMėDB4":BI
 

1. ĖMėDB4":BI�°¹ 

2. ĖMė°¹+@IB����DB4":BI�°¹ĢísÒÝ`Ïw{ 

3. ĖMė°¹+@IB����DB4":BI�°¹ĢKą`Ïw{ 

4. ĖMėÆ��ãĆ�Ä} 

Ĝė�¡éø�Xĉä� � ¦Ù¬} 

� 	 �ã³[nĖI}ė
 
ísÒÝ`Ïw{� Pï� £�  

ĝė�¡éø��ĉä� � ¦Ù¬} 

� 	 �ã³ôÄ�~Đĝ� Ę� ã*5$0>ĘĖI}ė
 
ć¼w{č�ÎĎ� êÑ� YH 
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ěĘß¦âąóR�+8NB� ĉWI} 

�  ęĖÝ 4oß¦âąóR�+8NB 

¥§ġ�� 29� 9ª 9¥ĕqĖ�10¥ĕ¥Ė 

� � � � v�ġG�w{ĕI}Ė 

� � � � � � ĕ¥¬��â�ñ{NG��ăZWĖ� c]^Đ 14j 

 

 � ĚĖÝ 5oß¦âąóR�+8NB�  

� � � � ¥§ġĕÝ 1ÉĖ�� 29� 9ª 16¥ĕqĖ�17¥ĕ¥Ė 

� � � � � �  ĕÝ 2ÉĖ�� 29� 9ª 17¥ĕqĖ�18¥ĕªĖ 

� � � � v�ġĔĄw{K 

� � � � � � ĕ¥¬��â�ñ{NK�ăZWĖ� c]^Đh 14j 

 

ĜĘô£cå?4>ĕDRLĖ+8NBĕ��âċùăNZWĖ� ĉWI} 

�  1ĖÝ 5oô£cå?4>+8NB 

¥§ġ�� 29� 6ª 18¥ĕ¥Ė 

� � � � v�ġÈ¬w{`{ăČ�ÍčĕG��ăĖ� � c]^Đ 30jI} 

�  2ĖÝ 6oô£cå?4>+8NB 

¥§ġ�� 29� 9ª 3¥ĕ¥Ė 

� � � � v�ġ¤Çw{`¹{áiÍčĕ_�ăĖ� � c]^Đ 30jI} 

�  3ĖÝ 7oô£cå?4>+8NB 

¥§ġ�� 29� 11ª 19¥ĕ¥Ė 

� � � � v�ġjf��Üw{ÍčĕEă�ăĖ� � c]^Đ 30jI} 

�  4ĖÝ 8oô£cå?4>+8NB 

¥§ġ�� 30� 1ª 21¥ĕ¥Ė 

� � � � v�ġ��� ¥¬ĊÍčĕK�ăĖ� � c]^Đ 30jI} 

 
ĝĘÝ 7o/)I>T@X%=3! uÔ��{�+8NBĕóÃăN��÷� 1j¿āĖ 

� � � � ¥§ġ�� 29� 8ª 27¥ĕqĖ 

� � � � v�ġ_Âÿw{`{ăTV{× 

 

ĝĘóÃăNö	Vol.25, No.1, ý� 49
	Vol.25, No.2, ý� 50
�đy)<BN>Ïð 

 
ĞĘăNxlN�ĉWĜoI} 

 
ğĘâąóú[J³ 

 

ĠĘô£ētâąóµÄ+@IB�þm 
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¸�ÌNÎ� \²� � 
 
 
1>FI8CH���),�v¥°�¢	 FDA� HP��Å�-ÝICRP�*�ICRP 

Publication 85 IVR���,�vWt�kË	�Z�Ý��_£´!��aÑ	 TVoÈ
�-��,���'Ð.*�Ý�)�� IVR /³��¹	Í¸/����-!���
����©N¾À	%��+%�0Þ�)�����L� IVR /³��¹��Í¸�
ÃX�� Öz�lÔ��Þ���Í¸/�����,�¹�'��Á /�Z�,

�'Öz�Ô������+%�Þ 
� �q¨�)��Í¸� Ý3=E5ISq�	�+%�Þ60ßà137ßá����-�

Í¸�ÝIVR�R �-,P3=E5I�vÛ50â120kVÜ/�s�,� 10â40Ú�Ç
x¼T��+%�Þ������,��)��Ý´!�P��[ �
ÝK{����

vÒt	¤���pe'´!�Í¼T	����
-!Ý�£uª	�
,�&�v

Òt/�x��,�	c¯��+%�Þ 
� 42<H9F@E���),_£´!��¦· ÝXº����,gÂU»?G6DA
�~¶��$�*�,JÌ��,�]f�-��%�Þ 
� _£´!��¦·/³��&� Ýº�×n X 3=E5I����-�Í¸��s
�,��)�����ÍV	�s�
%�Þ�º�×nÍ¸��:H;I	�§M�

Ä/³���mY���,dµ®ÛX CTÝº� Xµ®ÝIVRµ®Üb"�}ÌO�
����,ÍV��Ä	c¯��+%�Þ�-�)��dµ®�)"d�}ÌO��}

Í��Ê^Û�}Í�¡ÂÜ	c¯��+%�Þ±m IPSM  Ý�¹Ï��}Í/

�Ä�,��)��±m��_£´!�ÍP�/É��%��Þ 
� rN	Æi�,�º�×nÍ¸��:H;I	� ÝÕÓ¬Í¸�)"`wQ�Z
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