
www.artecnica.com.mx

Conozcamos
el nuevo protocolo
del OIEA para Rayos X
para Latinoamérica



!

! "!

!"#$%&'()*(+',(%'-&.'+*,()*(%$+/)$)(*-(*01/#'()*(.$)/')/$2-3,&/%'(*-(4"5./%$(
6$&/-$(7(*+(8$./9*(

:;</&*(=$#*.>(

(

4-&*%*)*-&*(

!"#$%&'&(")&*+#,-#'"#.",&")&*+#&/+&("+%-#0"#"$1-+%",/#,-#2/.1"#3&4+&2&)"%&5"#6#")-'-.","#
-+#'/3#7'%&1/3#"8/3#-+#1$)0"3#9.-"3#,-#'"#3/)&-,",:#;-./#-3%-#"$1-+%/#0"#3&,/#"7+#193#
&1;/.%"+%-# -+#<-,&)&+":# %"+%/# ;"."# ;"."# -'# %."%"1&-+%/# )/1/# ;"."# -'# ,&"4+*3%&)/# ,-#
,&2-.-+%-3#"2-))&/+-3#6#-+2-.1-,",-3=##

>&+#-1?".4/:#-'#&+).-1-+%/:#-+#-3%"#9.-":#;".%&)$'".1-+%-#-+#@1A.&)"#!"%&+"#6#-'#B".&?-:#
+/#3-#0"#5&3%/#")/1;"8",/#,-#$+#3&1&'".#).-)&1&-+%/#C/.1"%&5/#6D/#!-4&3'"%&5/:#"3E#)/1/#
,-#&+5-.3&*+#&+3%&%$)&/+"'#;"."#'"#2/.1")&*+#,-#;-.3/+"'#.-'")&/+",/#-+#'"#-'"?/.")&*+#,-#
;./4."1"3#,-#)/+%./'#6#4"."+%E"#,-#'"#)"'&,",#,-#'/3#-F$&;/3#4-+-.",/.-3#,-#.",&")&/+-3#
&/+&("+%-3#)/+#2&+-3#,-#,&"4+*3%&)/=#

#

!#

G+# '"#")%$"'&,",:#-H&3%-+#;$?'&)")&/+-3#6#;./4."1"3#)/+2-))&/+",/3#;"."#)$?.&.#-3%/3#
.-F$-.&1&-+%/3=#G3#2$+,"1-+%"'#-+%/+)-3#)/+/)-.#'"#2&+"'&,",#,-#,&)0/3#;./4."1"3#6#3$#
2$+)&*+#;.&+)&;"'=##

G'# I.4"+&31/# J+%-.+")&/+"'# ,-# G+-.4E"# @%*1&)"# KIJG@L# '/# ,-3).&?-# ,-# '"# 3&4$&-+%-#
1"+-."M#

!"#$ #%&'#%(#$ )*+$ ,-+-%&.-$ (#$ /-0'(-($ 1%-$ 2#+'#$ (#$ )+*/#('3'#%&*2$ 4$ 3#('(-2$
#2&+1/&1+-(*2$51#$&'#%#%$)*+$6'%$3-%&#%#+$1%$-0&*$%'7#0$(#$/-0'(-($#%$#0$('-,%82&'/*$*$#0$
&+-&-3'#%&*$(#$0*2$)-/'#%&#29$:*%6*+3#$0-$&#/%*0*,.-$3;('/-$2#$<-/#$3=2$/*3)0#>-?$#2$

www.artecnica.com.mx



!

! #!

%#/#2-+'*$+#-0'@-+$7#+'6'/-/'*%#2$#2)#/'-0'@-(-2$4$2'2&#3=&'/-2$)-+-$,-+-%&'@-+$0-$/-0'(-($
4$0-$#6'/-/'-$4$#7'&-+$-//'(#%&#2A!!9#

>&# ?&-+:# ,-+%./# ,-# '"3# &+3%&%$)&/+-3# ;7?'&)"3# 6# ;.&5","3# -'# /?N-%&5/# 2$+,"1-+%"'# 4&."#
-+%/.+/# "# '"# .-)$;-.")&*+# ,-# '/3# ;")&-+%-3# %."%",/3# ?"N/# $+# "1?&-+%-# ,-# 3-4$.&,",:#
)$"+%/#193# ;$-,"# 0")-.# $+"# &+3%&%$)&*+# ;"."# ;./;/.)&/+".# $+"# "%-+)&*+# ",-)$","# 6#
/;/.%$+":#)/+#-F$&;"1&-+%/#1A,&)/#/;-."%&5/#6#-+#)/+,&)&/+-3#)/+2&"?'-3#;"."#.-"'&(".#
-'#,&"4+/3%&)/#/#%."%"1&-+%/:#3-.9#1-N/.=#O"."#'/4.".#-3%-#4."+#/?N-%&5/:#-'#F$-#5"#193#
"''9#,-#$+"#&+N-.-+)&"#,&"4+/3%&)":#3-#.-F$&-.-#-'#;/,-.#"'&+-".#6#3-+3&?&'&(".##-+#%/,/3#'/3#
+&5-'-3#,-#)","#&+3%&%$)&*+#,-#3"'$,:#,-3,-#'"#,&.-))&*+:#'"#",1&+&3%.")&*+:#'"#/;-.")&*+:#
;./2-3&/+"'-3# %A)+&)/3# %"'-3# )/1/# PE3&)/3:# 1A,&)/3# .",&*'/4/3:# &+%-.5-+)&/+&3%"3# -#
&+4-+&-./3#6#%A)+&)/3#?&/1A,&)/3=##

(
=.'9+*"?&/%$(
#
!"# )".-+)&"# /# -+# "'4$+/3# )"3/3:# '"# 2"'%"# ,-# ")%$"'&(")&*+# -+# %-1"3# ,-# .-4$'")&*+# 6#
+/.1"%&5"#.-2-.-+%-#"#-F$&;/3#,-#-1&3&*+#,-#.",&")&*+#&/+&("+%-#-+#"'4$+/3#;"E3-3:#0"+#
4-+-.",/#5")E/3:#F$-:#"'#+/#3-.#)/+3&,-.",/3#/#"%-+,&,/3:#;$-,-+#;/+-.#-+#.&-34/#'"#
3-4$.&,",#,-#'/3#;")&-+%-3#6#",-193:#"'#;-.3/+"'#F$-#/;-."#,&)0"3#2$-+%-3=#O/.#'/#F$-#
.-3$'%"#+-)-3".&/#;/+-.#"%-+)&*+#6#)$?.&.#'/3#3&4$&-+%-3#;$+%/3M#
#
Q=# >-4$.&,",#,-#;")&-+%-##
R=# S&3;/+&?&'&,",#6#/;-."%&5&,",#,-#'/3#-F$&;/3#;"."#?.&+,".#"%-+)&*+#/;/.%$+"=#
T=# S/%".#,-#)/+/)&1&-+%/3:#;-.3/+"'#6#-'#-F$&;"1&-+%/#+-)-3".&/#;"."#''-5".#"#)"?/#'/3#

;./%/)/'/3#,-#)/+%./'#,-#4"."+%E"#,-#'"#)"'&,",#-+#'"3#&+3%&%$)&/+-3=##
#

@*21./)$)()*(#$%/*-&*A(

>&#?&-+#-'#)/..-)%/#6#",-)$",/#$3/#,-#'"3#.",&")&/+-3#&/+&("+%-3#;-.1&%-+#"'#3%"22#1A,&)/#
;/,-.#0")-.#,&"4+*3%&)/3:# %."%"1&-+%/3#6#,-%-))&/+-3#/;/.%$+"3#,-#"2-))&/+-3#)/+# '"#
2&+"'&,",#,-#.--3%"?'-)-.#'"#3"'$,#,-'#;")&-+%-:#-H&3%-+#%"1?&A+#-5-+%/3#",5-.3/3#3&#-3%/3#
+/#3/+#",1&+&3%.",/3#,-#1"+-."#",-)$","#/#?&-+:#3&#$+#;".91-%./#;./4."1",/#,-#"'47+#
-F$&;/#,-#-1&3&*+#,-#."6/3:#3-#-+)$-+%."# 2$-."#,-#."+4/#,-#)/..-)%/# 2$+)&/+"1&-+%/#
-3;-)&2&)",/#;/.#-'#2"?.&)"+%-=#

>-47+#'"#I.4"+&(")&*+#<$+,&"'#,-#'"#>"'$,#KI<>L:#-+#-'#RUQVM##

!:-(-$ -B*$ 2#$ +#-0'@-%$ #%$ #0$ 31%(*$ 3=2$ (#$ CDEE$ 3'00*%#2$ (#$ )+1#F-2$ ('-,%82&'/-2$
+-('*08,'/-2?$CG$3'00*%#2$(#$)+1#F-2$(#$3#('/'%-$%1/0#-+$4$G?H$3'00*%#2$(#$&+-&-3'#%&*2$
/*%$+-('*&#+-)'-9!!!A#

W")&A+,/3-#)".4/#,-#-3%-#-3)-+".&/:##'"#I<>#"#%."5A3#,-#I.4"+&(")&*+#O"+"1-.&)"+"#
,-#'"#>"'$,#KIO>L#0"#,-3"../''",/#-+#)/+N$+%/#)/+#'"#IJG@#6#/%."3#/.4"+&(")&/+-3#"#+&5-'#

www.artecnica.com.mx



!

! $!

1$+,&"':# ;./4."1"3# ;"."# '"# ;./%-))&*+# .",&/'*4&)"# -+# '/3# ;")&-+%-3# 6# %."?"N",/.-3:#
?$3)"+,/#'"#.-,$))&*+#,-#.&-34/3#"?".)"+,/#")%&5&,",-3#)/1/#'"#G5"'$")&*+:#'"#X-3%&*+#
6# '"#B/1$+&)")&*+#,-# '/3# .&-34/3:#"3E# )/1/#-+#;".%&)$'".#-'# YO./%/)/'/#,-#B/+%./'#,-#
B"'&,",#;"."#Z",&/,&"4+*3%&)/#-+#@1A.&)"#!"%&+"#6#-'#B".&?-[#,&3-8",/3#;"."#"3-4$.".#
F$-#'/3#-F$&;/3#3-"+#3-4$./3#;"."#'/3#$3$".&/3#F$-#'/3#/;-."+#6#;"."#'/3#;")&-+%-3#F$-#
3/+#3/1-%&,/3#"#,&)0/3#%."%"1&-+%/3=#

(

BC*%&',(D'%/E',(

#

SE"# "# ,E"# )/+%&+7"+# 3$.4&-+,/# +/5-,/3"3# 6# 193# )/1;'-N"3# %A)+&)"3# "3/)&","3# "# '"#
.",&")&*+# F$-:# "$+F$-# .-;.-3-+%"+# 4."+,-3# ?-+-2&)&/3# ;"."# '/3# ;")&-+%-3# )/1/# ;/.#
-N-1;'/#'"#)/'/)")&*+#,-#$+#)"%A%-.:#&1;'&)"+#%"1?&A+#,/3&3#,-#.",&")&*+#3&4+&2&)"%&5"3#-#
&+5/'$)."+#+$-5/3#,-3"2E/3#;"."#'"#3-4$.&,",=#G'#-1;'-/#).-)&-+%-#,-#-3%"3#%A)+&)"3#0"#
)/+%.&?$&,/:#-+#'/3#7'%&1/3#"8/3:#"#$+#&+).-1-+%/#-+#'"#/)$..-+)&"#,-#-5-+%/3#",5-.3/3:#
.",&/'-3&/+-3#6#-H;/3&)&/+-3#"))&,-+%"'-3=!"#

#

G3%"# -3# '"# ."(*+# ;/.# '"# )$"'# '"#IJG@# 6#IO># 0")-+# A+2"3&3# -+# '"# &1;'-1-+%")&*+# ,-#
;./%/)/'/3#,-#)/+%./'#,-#)"'&,",:#"3E#)/1/#,-#3-4$.&,",#.",&/'*4&)"#6#+/#3/'"1-+%-#)/+#
1&."3#"#'"#3-4$.&,",#,-'#;")&-+%-:#3&+/#F$-:#",-193#'"#,-#3$3#/;-.".&/3:#F$&-+-3#0"+#
.-3$'%",/#1"6/.1-+%-#"2-)%",/3#)/+#-'#;"3/#,-# '/3#"8/3#,-?&,/#"#,/3&3#")$1$'","3#
;./,$)%/#,-#.-;-%&,/3#-3%$,&/3#/#%."%"1&-+%/3#,-3"../''",/3#-+#$+"#/#5".&"3#&+3%&%$)&/+-3#
,-#3"'$,=#@#)/+%&+$")&*+:#"?/.,"1/3#"'4$+/3#,-#'/3#-2-)%/3#3-)$+,".&/3#"#'".4/#;'"(/#
3&+# '"3# ,-?&,"3# 1-,&,"3# ,-# ;./%-))&*+# .",&/'*4&)"# /# 1/+&%/.&(")&*+# ,-# '"# .",&")&*+=#

www.artecnica.com.mx



!

! %!

#
#

F/,#'-/9/+/)$)()*(+',(*01/#',()*(/"$2*-(7(&.$&$"/*-&'A(

S&3;/+&-+,/#,-'# -F$&;"1&-+%/#",-)$",/# 6# ,-;-+,&-+,/#,-'# +&5-'# ,-# '"# &+3%&%$)&*+#,-#
3"'$,:#3-.9#$+#2")%/.#5&%"':#%"+%/#;"."#'"#)/+%&+$&,",#-+#'"#"%-+)&*+#,-#'/3#;")&-+%-3:#)/1/#
;"."# "3-4$.".# '"# )/+%&+$&,",# ;./,$)%&5"# 6# ,-# &+5-.3&*+:# -'# )/+%".# )/+# '"# 1"6/.#
,&3;/+&?&'&,",#/;-."%&5"#,-'#1&31/#;"."#;.-3%".#,&)0/3#3-.5&)&/3=#\+"#,-#'"3#;.&+)&;"'-3#
&+%-../4"+%-3# F$-# 3-# ;.-3-+%"+# -+# '"3# &+3%&%$)&/+-3# ,-# 3"'$,# -3# 3&# '/3# -F$&;/3# 3-#
-+)$-+%."+# /;-."%&5/3# ,-# 1"+-."# )/+2&"?'-# ;"."# 3-.# $%&'&(",/3=# !"# &+)-.%&,$1?.-# 3-#
%."+32/.1"#-+#$+#,/'/.#,-#)"?-("#3&#,&)0/3#-F$&;/3#%."+31&%-+#,-3)/+2&"+("#"'#;-.3/+"'#
$3$".&/#)$"+,/#3-#;.-3$1-#"'47+#%&;/#,-#,-3)"'&?.")&*+#/#?&-+:#)$"+,/#-3%-#-+#.-"'&,",#
;.-3-+%"#"'4$+"#2"''"#;/.#'/#0"?.9#F$-#.-%&.".'/#,-#3-.5&)&/:#,-?&-+,/#''"1".#"#;-.3/+"'#
%A)+&)/#-H%-.+/#;"."#5-.&2&)".#3$#2$+)&/+"1&-+%/=#

@)%$"'1-+%-#3/+#;/)"3#'"3#&+3%&%$)&/+-3#,-#3"'$,#F$-#)$-+%"+#)/+#-'#-F$&;"1&-+%/#,-#
)/+%./':#)";")&,",-3#6#;-.3/+"'#;"."#;/,-.#%/1".#"))&/+-3#"+%-#'/3#;$+%/3#"+%-.&/.-3=#
O/.#%"+%/:#'/3#3-.5&)&/3#3-.9+#.-1&%&,/3:#6"#3-"#"#'/3#.-;.-3-+%"+%-3#,-#'"#1".)"#/#?&-+:#

www.artecnica.com.mx



!

! &!

"#%-.)-./3#,-#3-.5&)&/#-+#-3;-."#,-#'"#,&3;/+&?&'&,",#6D/#.-3;/+3"?&'&,",#)/+%.")%$"'#;"."#
$+"# ;./+%"# 3/'$)&*+# ,-'# ,-3;-.2-)%/# /# "5-.E":# '/# F$-# /?'&4"# -+# 1$)0/3# )"3/3# "# '"3#
&+3%&%$)&/+-3#;7?'&)"3#/#;.&5","3#"#.-"'&(".#'"3#3&4$&-+%-3#"))&/+-3M##

Q=#!/3#;")&-+%-3#"1?$'"%/.&/3#F$-#;/.#3$3#)/+,&)&/+-3#2$-#;.-3).&%/#)/+#"'47+#-3%$,&/:#
"'#+/#-3%".#,&3;/+&?'-#-'#-F$&;"1&-+%/#,-#."6/3#]:#,-?&*#,-#/;%".#;/.#/%."# &+3%&%$)&*+:#
;"."# .-"'&(".# '"#;.9)%&)"#4-+-."+,/#$+"#;A.,&,"#,-'#3$1&+&3%./#,-#-3%-#3-.5&)&/#;/.# '/#
%"+%/#$+"#2$4"#,&.-)%"=#

R=# G'# ;")&-+%-# 0/3;&%"'&(",/# F$-# %&-+-# F$-# 3-.# %."3'",",/# ;/.# $+# -3%$,&/D3-.5&)&/#
.",&/4.92&)/#"#$+#%-.)-./#;/.#2"'%"#,-#,&3;/+&?&'&,",#,-#-F$&;/M#S-3,-#-'#;$+%/#,-#5&3%"#
/;-."%&5/:# &1;'&)"# 1/5&'&(".# "'# ;")&-+%-# 2$-."# ,-# '"3# &+3%&%$)&/+-3# ;$,&-+,/# &+)'$3&5-#
)/1;'&)".#3$#3"'$,:#.-%".,"+,/#'"#"%-+)&*+#/#"$1-+%"+,/#-'#1"+-N/#3/?.-#'/3#1&31/3#
4-+-."+,/#$+#.&-34/#3/?.-#-3%-=#G)/+*1&)"#6#",1&+&3%."%&5"1-+%-#;$-,-#-+)".-)-.#-'#
3-.5&)&/#,-#"%-+)&*+#'/#F$-#.-,$)-#,-#1"+-."#3&4+&2&)"%&5"#'/3#&+4.-3/3#;"."#1"+%-+-.#
/;-."+%-#'/3#3-.5&)&/3#.-'")&/+",/3=((

T=# O"."# '/3# ;")&-+%-3# F$-# ;/.# 3$3# )/+,&)&/+-3# +/# ;$-,-# 3-.# %."3'",",/# 2$-."# ,-# '"#
&+3%&%$)&*+#3-.9#+-)-3".&/#)/+%."%".#"'47+#3-.5&)&/#-H%-.+/#F$-#3-#%."3'",-#"#'"#&+3%&%$)&*+#
;"."#.-"'&(".#'"#;.9)%&)"=#G+#)"3/#)/+%.".&/:#+/#,&3;/+,.9#,-#,&"4+*3%&)/#.-%."3"+,/#"'47+#
;./)-,&1&-+%/#;/.#2"'%"#,-#-5"'$")&*+=#

^=#G+#3-.5&)&/3#,-#3"'$,#;7?'&)":#.-;./4."1".#'/3#-3%$,&/3D3-.5&)&/3#.",&/'*4&)/3#0"3%"#
F$-#-'#-F$&;/#3-#-+)$-+%.-#/;-."%&5/M#B/+''-5"#"#.-%."3".#-'#%."%"1&-+%/#/#,&"4+*3%&)/#,-#
"'47+#;",-)&1&-+%/:# &+)'$3&5-#;$,&-+,/#;/+-.#-+#.&-34/# '"#3"'$,#,-#$+#;")&-+%-#"'#+/#
3$1&+&3%.".#,-#2/.1"#/;/.%$+"#'"#"%-+)&*+#;/.#'"#2"'%"#,-#&+2/.1")&*+#.",&/'*4&)"=(#

G+#'"#4."+#1"6/.E"#,-#'/3#)"3/3:#'/3#;./?'-1"3#"+%-3#1-+)&/+",/3#5&-+-+#")/1;"8",/3#
,-# ;/3&?'-3# "4."5"+%-3=# >&# ?&-+# '"3# 5&,"3# 0$1"+"3# 6# ,"8/3# "# '"# 3"'$,# +/# ;$-,-+#
)$"+%&2&)".3-:#-H&3%-+#/%./3#2")%/.-3#F$-#3/+#,-#&+%-.A3#"#'"3#&+3%&%$)&/+-3:#;$-3#;$-,-+#
"2-)%".'"3#2$-.%-1-+%-=#

#

Q=# J+,-1+&(")&*+M#B$"+,/#'/3#,"8/3:#-2-)%/3:#)".-+)&"3#6#.-%."3/3#,-#'"#"%-+)&*+:#
3/+#"%.&?$&?'-3#"# '"3# &+3%&%$)&/+-3:#-3%"3#,-?-+#"2./+%".#,&)0"# &+,-1+&(")&*+:# '"#
F$-# %-.1&+"#3&-+,/#)"')$'","#;/.# '"#"$%/.&,",#6#,-?-#,-#"3$1&,"#;"."#?$3)".#
.-3".)&.#-'#,"8/=##

R=# Z-3;/+3"?&'&,",# B&5&'M# !"# )/..-3;/+3"?&'&,",# &+5/'$)."# %"1?&A+# %"+%/# "#
;./2-3&/+"'-3#1A,&)/3:#)/1/#"#'/3#",1&+&3%.",/.-3#,-#'"3#&+3%&%$)&/+-3#,-#3"'$,=#
O/.# -''/:# -3# ,-# 3$1"# &1;/.%"+)&"# ).-".# -3%-# ?'&+,"N-# '-4"':# ";/3%"+,/# ;/.# '"#
/;-."%&5&,",#,-'#-F$&;"1&-+%/#1A,&)/=#
#

www.artecnica.com.mx



!

! '!

T=# S"8/# "# '"# J1"4-+# ,-# '"# J+3%&%$)&*+M# !"# .-;$%")&*+# 6# -'# ;.-3%&4&/# ,-# -2&)&-+%-3#
;./2-3&/+"'-3#1A,&)/3#6#'"3#&+3%&%$)&/+-3#;$-,-+#5-.3-#3-.&"1-+%-#"2-)%","3#;/.#
"'47+# -5-+%/# ",5-.3/=# G3%/# ;$-,-# ''-4".# "# %-+-.# $+# -2-)%/# +-4"%&5/# -+# '"3#
&+3%&%$)&/+-3=#
#

8'-'%/"/*-&',G(#*.,'-$+(7(*01/#$"/*-&'()*(%'-&.'+(#$.$(+$(/"#+*"*-&$%/3-A((

G3#,-#)/+/)&1&-+%/#4-+-."'#F$-#$+"#;".%-# &1;/.%"+%-#,-'#1/+%/#,-# &+5-.3&*+#-+#$+"#
$+&,",#0/3;&%"'".&"#.-3&,-#-+#'/3#,-;".%"1-+%/3#,-#&1"4-+/'/4E"#6#193#-3;-)E2&)"1-+%-#
-+#'/3#-F$&;/3#,-#Z"6/3#]=#_-+&-+,/#-+#)$-+%"#'/#"+%-.&/.:#.-3$'%"#-3%."%A4&)/#6#).$)&"'#
-'#;/,-.#;./%-4-.#'/3#,/3#/?N-%&5/3#-3-+)&"'-3#,-+%./#,-#+$-3%."3#&+3%&%$)&/+-3#,-#3"'$,M#
YG'#?&-+-3%".#,-'#;")&-+%-#6#'"#&+5-.3&*+:#;"."#;/,-.#)/+%&+$".#",1&+&3%."+,/#%."%"1&-+%/3#
-2&)&-+%-3#6#"3E#)/+%&+$".#3"'5"+,/#5&,"3[=#

#

8'-'%/"/*-&'M# !"# )/+%&+$"# ")%$"'&(")&*+# %-)+/'*4&)":# +/3# -H&4-#1"+%-+-.+/3# "'# ,E"#
)/1/# ;./2-3&/+"'-3# -+# -'# 9.-"# ,-# '"# 3"'$,=# O-./# -3# .-3;/+3"?&'&,",# )/+N$+%"# ,-# '"3#
&+3%&%$)&/+-3#6#,-#'/3#,&2-.-+%-3#;./2-3&/+"'-3#F$-#'"#)/1;/+-+:#).-)-.#-+#)/+/)&1&-+%/#
+/# &+,&5&,$"':# 3&# +/# 4.$;"'# ;"."# "')"+(".# '/3# 2&+-3# ,-# '"# &+3%&%$)&*+=# I.4"+&(")&/+-3#
&+%-.+")&/+"'-3#)/1/#'"#IJG@#N$-4"+#$+#;";-'#&1;/.%"+%-#-+#-3%"#2/.1")&*+:#."(*+#;/.#
'"#)$"'#4-+-."+#)/+%-+&,/#,-#&+%-.A3#6#;$?'&)")&/+-3#%"'-3#)/1/#-'#YO./%/)/'/#,-#B/+%./'#
,-#B"'&,",#;"."#Z",&/,&"4+*3%&)/#-+#@1A.&)"#!"%&+"#6#-'#B".&?-[:#,/)$1-+%/3#4."%$&%/3#
6#F$-#-3%9+#"'#"')"+)-#,-#'"#)/1$+&,",=#

=*.,'-$+H( !"# ;./2-3&/+"'&(")&*+# ,-# '"3# &+3%&%$)&/+-3# F$-# ;.-3%"+# "%-+)&*+# 1A,&)":#
.-F$&-.-#,-#193#;-.3/+"'#,-+%./#,-#'"3#1&31"3#F$-#)/",6$5-+#"#'"#/;-.")&*+#,-#-3%"3=#
>&#?&-+#"'4$+/3#3-.5&)&/3#3-#,-.&5"+#;/.#1-,&/#,-#%-.)-./3:#-3#)/+5-+&-+%-#.-"'&(".#$+#
"+9'&3&3# ,-# 5&"?&'&,",# ;"."# )/+%".# )/+# ;-.3/+"'# &+%-.+/# F$-# "6$,-# "# '"# 3$;-.5&3&*+# 6#
-N-)$)&*+# ,-# ,&)0"3# ")%&5&,",-3:# "3E# )/1/# -'# -+.&F$-)-.# '/3# ,&2-.-+%-3# ;./)-3/3# ,-#
)-.%&2&)")&*+#,-+%./#,-#'"3#&+3%&%$)&/+-3=#S-?-1/3#,-#)/+%-1;'".#'/3#,&2-.-+%-3#;-.2&'-3#
+-)-3".&/3#;"."#'"3#,&2-.-+%-3#")%&5&,",-3#)/1;'-1-+%".&"3#)/+#.-3;-)%/#"#'"#-N-)$)&*+#
,-#'/3#;./%/)/'/3#,-#)/+%./'#,-#)"'&,",=(

B01/#$"/*-&'()*(%'-&.'+H(B/+%".#)/+#0-.."1&-+%"3#?93&)"3#6#-3;-)&"'&(","3#;"."# '"#
-'"?/.")&*+#,-# '"3#;.$-?"3#,-#)/+%./'#/#-N-)$)&*+#,-# '/3#;./%/)/'/3# N$-4"+#$+"#;".%-#
;.&1/.,&"'#,-+%./#,-#'"3#&+3%&%$)&/+-3#,-#3"'$,:#F$-#;/.#3$#.-%/.+/#,-#&+5-.3&*+#/#).&%&)&,",#
"1-.&%-+=# S&)0"3# 0-.."1&-+%"3# )/+%.&?$6-+# ,&.-)%"1-+%-# -+# -'# "$1-+%/# ,-# '"#
;./,$)%&5&,",# 6# ,&3;/+&?&'&,",# ,-# '/3# -F$&;/3# )/+# ;.$-?"3# ,-# 5-.&2&)")&*+:# 5"'&,")&*+#
2$+)&/+"'#"+%-#";".-+%-3#2"''"3:#F$-#,-#+/#)/+%".#)/+#$+#9.-"#,-#3-.5&)&/#/#?&/1A,&)"#
&+%-.+"#-+#'"#&+3%&%$)&*+:#3-#%-+,.9#F$-#,-.&5".#"#%-.)-./3:#,-;-+,&-+,/#,&.-)%"1-+%-#,-#

www.artecnica.com.mx



!

! (!

'/3#%&-1;/3#,-#.-3;$-3%"#,-#-3%/3:#'/#F$-#;/,.E"#"2-)%".#'"#,&3;/+&?&'&,",#,-#'/3#-F$&;/3#
6#2&+"'1-+%-#'"#"%-+)&*+#"#'/3#;")&-+%-3=(

(

B/+)'$3&*+##

!/3#;./%/)/'/3#1-+)&/+",/3#-+#-3%-#".%E)$'/:# %&-+-+#)/1/#/?N-%&5/#";/6".#,-#1"+-."#
&+%-4."'#6#)/1;'-1-+%".&"#'"3#+-)-3&,",-3#,-#@1A.&)"#!"%&+"#6#-'#B".&?-#-+#%-1"3#,-#
'&+-"1&-+%/3# 6# +/.1"%&5"3:# %"+%/# '"3# -H&3%-+%-3# )/1/# -+# "F$-''/3# '$4".-3# ,/+,-# 3-#
+-)-3&%"+#,-3"../''".#6#-3%.$)%$.".:#-3%/#3&+#;-.,-.#,-#-+2/F$-#'"#3-4$.&,",#,-'#;")&-+%-=##

!"#IJG@#;.-3-+%/#-+#"?.&'#RURQ:#,$."+%-#-'#,E"#1$+,&"'#,-#'"#3"'$,#'/3#.-3$'%",/3#3/?.-#
$+#&+2/.1-#.-)&-+%-#,/+,-#1-+)&/+"+M##

!"'$2#$-3)0'-+-$#0$-//#2*$-$0*2$2#+7'/'*2$(#$3#('/'%-$%1/0#-+$4$(#$'3-,#%*0*,.-$3;('/-?$
)-+-$IECE$2#$)*(+.-%$#7'&-+$1%*2$I?H$3'00*%#2$(#$31#+&#2$)*+$/=%/#+$#%$#0$31%(*?$CHH$
EEE$ (#$ #00-2$ #%$ J3;+'/-$ K-&'%-$ 4$ #0$ :-+'F#?$ 4$ 2#$ )*(+.-%$ ,#%#+-+$ ,-%-%/'-2$ (#$
)+*(1/&'7'(-($-$ 0*$ 0-+,*$(#$ 0-$ 7'(-$)*+$ 7-0*+$(#$L$MEE$3'00*%#2$(#$(80-+#2$#%$ &*(*$#0$
31%(*?$ 0*$51#$#51'7-0#$-$1%$+#%('3'#%&*$%#&*$(#$3=2$(#$IEE$(80-+#2$)*+$/-(-$(80-+$
'%7#+&'(*A"$

>&#?&-+:#$+#)"1?&/#-+#'"#2&'/3/2E"#.-3;-)%/#,-#-3%"#9.-":#,-?-.E"#;./,$)&.3-#,-#1"+-."#
;"$'"%&+"# 6# ;'"+&2&)",":# 6"# 3-# )$-+%"# )/+# '"# -3%.$)%$."# ,/)$1-+%"':# ;.$-?"3# 6#
.-F$-.&1&-+%/3# +-)-3".&/3# ;"."# ;/,-.# ''-5".'/3# "# )"?/:# 3&+# +-)-3&,",# ,-# 4-+-.".# $+#
.-("4/# %-)+/'*4&)/=# >&+# -1?".4/:# -3%-# )"1?&/# ,-# ;".",&41"# ";/6"."# '"#1-N/."# 6# -'#
).-)&1&-+%/#,-#'"3#&+3%&%$)&/+-3#6#'/3#;./2-3&/+"'-3#F$-#3"'5"+#5&,"3#)","#,E"=#

#

#

!
! )**+,-../0+12345367289.:+1023*63*.;+42/<,.#="&.=&.6,+2,5*21>6**5/331?/<5/*5231@3,68A5061
BC53/47+<DE;*FB0/F+/593GCHIB?JCBKLHB#="M1""B5$N;8*;86O8/0PBI/F+/593BQR@1
ST&U;*FBF6<5;FG6F/54U;*FB,2;806GS42V;/!
!
!!!"##$%&''((()*+,+)-./',%'#,0+%'1+2/+.+3#*+24,25+1*4+42,321+2.+4*+5*-3!
!
!!! )**+,-..:::7:)2753*.6,.36:,1822F.D/0*1,)66*,.<6*/54.5235W53918/<5/*5231)6/4*)16DD60*,1/3<1
+82*60*5A61F6/,;86,!
!
!"!*+,+2#,54-526768'%!9.-/.+0+!3+5*-3+1!4,!9.-#,55*:3!.+4*-1:/*5+!,3!1+%!,;$-%*5*-3,%!0<4*5+%=!9+/)!>!
"!"##$%&''((()*+,+)-./',%'3,(%5,3#,.'$.,%%.,1,+%,%'4*+20?34*+124,21+2%+1?421+2*3@,.%*-32,32,A?*$-%24,2
*0+/,3-1-/*+20,4*5+2$-4.*+2,@*#+.20*11-3,%24,20?,.#,%2$-.25+35,.2,32,120?34-2%,/?32*3B-.0,25-$+#.-5*3+4-2
$-.2,12-*,+!
!

www.artecnica.com.mx



!

! X!

!
!
!
!

#
#

S&3%.&?$&,/.-3#,-#'"3#<".)"3#P'$`-#a&/1-,&)"'#6#Z"63"2-#-+#!"%&+/"1A.&)"#
!

!
!
!
!

!
!
!
!
!

!
!
!
!
!

!

!
!

!

!
!
!
!

!
!
!
!
!
!

!

!
!
!

!"#$#%&'(&!$
)*!*$+%$&*,*$ -%.(&/$ 012$11345661$ 789:;<=;>:8?9@?;*?AB*BC! DDD*;>:8?9@?;*?AB*BCE!

%#F&$)*!*$ !"G%'#('!$ 016$33$6H1I$I565$ 8:J?=8:J?*?AB*;>! DDD*8:J?*?AB*;>!

)%#$F$G!+$)!)$ &/K/-L(!$ 01M$I3I$61M25H4$ ?AB8>?@;N=<8:O;P*?AB! DDD*<8:O;P*?AB!

#%&'(&!$
+(,()(/'$

-%+(&!$K#+!$
&Q(K%$ 0142$24M3R6R1$ >@?;>PA*7@P;N=:PBN:P;*?N! DDD*:PBN:P;*?N!

!

www.artecnica.com.mx



www.artecnica.com.mx

Referencias

Esposito, Bettiann. (2015) Radiation Exposure. Recuperado de https://www.acp-onli-
ne.org/wp-content/uploads/2015/05/esposito-bettiann-Radiation-Inservice-_Final.pdf  

IAEA. (s.f.) La garantía de calidad en la radiación. Recuperado de www.iaea.org/es/te-
mas/la-garantia-de-calidad-en-la-radiacion

WHO. (2016) Radiaciones ionizantes: efectos en la salud y medidas de protección. 
Recuperado de www.who.int/es/news-room/fact-sheets/detail/ionizing-radia-
tion-health-effects-and-protective-measures

IAEA. (2013) Programa Nacional de Proteccion Radiologica en las Exposiciones Medi-
cas. Pág. 1. Recuperado de http://www-pub.iaea.org/MTCD/Publications/PDF/-
TE-1710_web.pdf 

IAEA. (2021) Día Mundial de la Salud: la inversión en equipos de imagenología médica 
podría evitar millones de muertes por cáncer en el mundo, según informe copatrocinado 
por el OIEA. Recuperado de  www.iaea.org/es/newscenter/pressreleases/dia-mun-
dial-de-la-sa-
lud-la-inversion-en-equipos-de-imagenologia-medica-podria-evitar-millones-de-muertes-
por-cancer-en-el-mundo-segun-informe-copatrocinado-por-el-oiea

9



(55)-5273-2788 www.artecnica.com.mx info@artecnica.com.mx


