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Contemplado desde muy lejos en la historia de la 
humanidad –digamos que desde diez mil años a 
partir de ahora– debe haber poca duda de que se 
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siglo XIX es el descubrimiento realizado por 
Maxwell de las leyes de la electrodinámica.

Richard Feynman1
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una compleja trama en donde es difícil ponderar el peso que tiene cada uno 
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aplicada 9"%&"&<%M+,"'%*&;4;=(+,3"*;/;",$" 4+"7+1'%"'%P1$*;J+5,'1+*'+"-%5$%1+"
$1",$%/71%"71$/%1;"93"-%,7<0,3",<,"+74$*+*$;&%,"'%*&;4P=$*+,N"."*;&'$&<+*$P&"
M%1%/;,"b<%"4+"-$&`/$*+"-%"-%,*<51$/$%&';,"%,"/<*G;"/`,"*;/74%\+"b<%"%,';3"
9"b<%"%,'+",%*<%&*$+"$-%+4"&;",%"+\<,'+"+"4+"1%+4$-+-"G$,'P1$*+3"+4"/%&;,"&;"%&"
%4"*+,;"-%4"b<%"&;,";*<7+1%/;,N

Surge el interés de Maxwell por el electromagnetismo

64"'1+5+\;"'%P1$*;J/+'%/`'$*;"-%"S+/%,"#4%1c"K+LR%44"7%1/$'$P"<&+"-%"4+,",(&­
'%,$,"/`,"$/7;1'+&'%,"-%"4+"O(,$*+N".&'%,"-%"043"4+"%4%*'1$*$-+-3"%4"/+=&%'$,/;"9"
4+"P7'$*+",%"*;&,$-%1+5+&"'1%,"*+/7;,"-%"%,'<-$;"';'+4/%&'%"-$,'$&';,"9",%7+­
1+-;,N">$&"%/5+1=;3"=1+*$+,"+",<"'%;1(+"%4%*'1;/+=&0'$*+3"G;9",%"4%,"*;&,$-%1+"
-$O%1%&'%,"/+&$O%,'+*$;&%,"-%"<&"/$,/;"O%&P/%&;N
:%1;"p*P/;",%"44%=P"+"%,';r"q<$a`"4+"71$/%1+"71%=<&'+"b<%"-%5+/;,"74+&­

'%+1&;,"%,"pb<0"G+*(+"K+LR%443"-%"%&'1+-+3"'1+5+\+&-;"%&"%4"%4%*'1;/+=&%'$,/;"
/$%&'1+,"%,'<-$+5+"O(,$*+"%&"4+"A&$M%1,$-+-"-%"#+/51$-=%3"%&"-;&-%"&;")=<1+5+"
%&"4;,"74+&%,"-%"%,'<-$;r"64"71$/%1"%4%/%&';"-%"4+"1%,7<%,'+"%,"b<%3"%&"%,%"
/;/%&';3"K$*G+%4"U+1+-+9"G+5(+" 4;=1+-;3"*;&",<," $&M%,'$=+*$;&%,3",$'<+1" 4+"
%4%*'1$*$-+-"*;/;"<&;"-%"4;,"71;54%/+,"*%&'1+4%,"-%"4+"O(,$*+N"@+5(+"-%/;,­
'1+-;"b<%",%"'1+'+5+"-%"<&+"71;7$%-+-"*+1+*'%1(,'$*+"-%"';-;"'$7;"-%"/+'%1$+3"
9"b<%"%,'+5+"(&'$/+/%&'%"1%4+*$;&+-+"*;&"%4"*;/7;1'+/$%&';"O(,$*;"9"b<(/$*;"
-%"4;,"*<%17;,"/+'%1$+4%,Nn"Q;";5,'+&'%3"%,'%"&<%M;"71;54%/+"+Y&"&;"G+5(+"
7%1/%+-;"4;,"74+&%,"-%"%,'<-$;"-%"4+,"<&$M%1,$-+-%,"-%4"7+(,N"#;&'1+"4;"b<%"
7;-1(+"*1%%1,%3"%4"%4%*'1;/+=&%'$,/;"&;"%1+"<&"*+/7;"-%"%,'<-$;"'(7$*;"%&"4+,"
71$&*$7+4%,"<&$M%1,$-+-%,3"*;/;"#+/51$-=%3"%&"4+"b<%"4+"*+11%1+"-%"U(,$*+"%&"4;,"

n" A&+"%L7;,$*$P&"1%4+'$M+/%&'%"51%M%3"7%1;"1+a;&+54%/%&'%"*;/74%'+3",;51%"%,'%"'%/+"+7+1%*%"
%&?"UN"#`&;M+,3"iS+/%,"#4%1c"K+LR%44j3"%&"Historia de la físicaN"K<1*$+3"A&$M%1,$-+-"-%"K<1*$+3"
]^^mN"s"7+1+"<&+"%L7;,$*$P&"/`,"+/74$+"7<%-%"M%1,%"eN"E%1c,;&3"Las teorías de los campos de 
fuerza desde Faraday hasta Einstein. K+-1$-3".4$+&a+3"ZolmN
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+8;,"*$&*<%&'+,"-%4",$=4;"XIX",%"%&O;*+5+3",;51%"';-;3"+4"%,'<-$;"-%"4+"/%*`&$*+"
*%4%,'%3"4+"P7'$*+"9"4+"G$-1;-$&`/$*+Nk"."7%,+1"-%"%,';3"G+9"%M$-%&*$+"-%"b<%"
/$%&'1+,"K+LR%44"%,'<-$+5+"%&"#+/51$-=%"%,'+5+"+4"*;11$%&'%"-%"+4=<&;,"-%"4;,"
'1+5+\;,"7$;&%1;,"%&"%4%*'1;/+=&%'$,/;"1%+4$a+-;,"7;1"U+1+-+93"7;1"<&"4+-;3"9"
-%"4;,"44%M+-;,"+"*+5;"7;1"e$44$+/"VG;/7,;&3"+"b<$%&"*;&;*$P"%&"Zlm^"H9"b<%"
/<*G;"/`,"'+1-%3"%&"Zlo]3",%1(+"&;/51+-;"5+1P&"d%4M$&"-%"2+=,"9"*;&;*$-;"
-%,-%"%&';&*%,"*;/;"4;1-"d%4M$&IN
V1+,"G+5%1"'%1/$&+-;",<,"%,'<-$;,"/+'%/`'$*;,"%&"#+/51$-=%3"+"71$&*$7$;,"

-%"Zlm[3"%" $&g<$-;"7;1" 4;,"%L7%1$/%&';,",;51%"*;11$%&'%,"%40*'1$*+,"9" 4(&%+,"
/+=&0'$*+,"-%"U+1+-+93"K+LR%44" %&M$P"<&+" *+1'+"+"VG;/7,;&"yb<%"G+5(+"
%,'+-;" '1+5+\+&-;"%&"%,';," '%/+,y",;4$*$'`&-;4%"b<%"7<-$%1+"=<$+14%" %&"%4"
estudio de estos fenómenos:

.G;1+"b<%"+*+5;"-%"$&=1%,+1"%&"%4"$&=1+';"%,'+/%&';"-%"4;,"4$*%&*$+-;,3"G%"
*;/%&a+-;"+"7%&,+1"%&"4%%1N".*'$M$-+-"74+*%&'%1+3"-<1+&'%"*$%1';"'$%/7;3"%&'1%"
4$51;,"-%"/01$';"1%*;&;*$-;"b<%"<&;"&;"G+"4%(-;3"7%1;"b<%"-%5%1(+"G+5%1"4%(-;N"
#;&"';-;"'%&%/;,"<&+"O<%1'%"'%&-%&*$+"+"M;4M%1"+"4;,"'%/+,"-%"4+"O(,$*+3"9"
M+1$;,"-%"4;,"+b<("71%,%&'%,"b<%11(+/;,"+5;1-+1"4+"%4%*'1$*$-+-N"C/+=$&%/;,"
<&+"7%1,;&+"b<%" '$%&%"<&"*;&;*$/$%&';" 1<-$/%&'+1$;"-%" 4;,"%L7%1$/%&';,"
%40*'1$*;,"9"<&+"4$=%1+"+M%1,$P&"+"4+"64%*'1$*$-+-"-%"K<17G93"p*P/;"-%5%1(+"
71;*%-%1"%&"4+"4%*'<1+"9"%4"'1+5+\;"7+1+"*;&,%=<$1"*$%1'+"*;/71%&,$P&"-%"4+"
/+'%1$+"b<%"7<%-+",%14%"Y'$4"%&"7;,'%1$;1%,"4%*'<1+,r">$"%,'+"7%1,;&+"b<$,$%1+"
4%%1"+"./701%3"U+1+-+93"%'*0'%1+3"p%&"b<0",%*<%&*$+"-$,7;&%14;,"9"%&"b<0"
/;/%&';"9"%&"b<0";1-%&"-%5%1(+"+5;1-+1"4+"4%*'<1+"-%"4;,"+1'(*<4;,"b<%"<,'%-"
G+"7<54$*+-;"%&"%4"Cambridge Journalr">$"<,'%-"'$%&%"%&"4+"*+5%a+"+4=<&+"
1%,7<%,'+"+"%,'+,"*<%,'$;&%,3"'1%,"-%"&;,;'1;,"%,'+1(+/;,"=<,';,;,"-%"1%*$5$1"
7;1"%,*1$';",<,"*;&,%\;,Nl

s+"O<%1+"7;1"4+"1%,7<%,'+"-%"VG;/7,;&";"7;1"$&$*$+'$M+"71;7$+3"K+LR%44"*;­
/%&aP",<"$&M%,'$=+*$;&%,"4%9%&-;"4;,"Experimental Researches in Electricity3"-%"
U+1+-+9N"2;,"%L7%1$/%&';,"-%"U+1+-+9"74+&'%+5+&"<&+"=1+&"*+&'$-+-"-%"71;54%­
/+,"+"1%,;4M%13"+-%/`,"-%"4;,"1%4+'$M;,"+"4+"1%4+*$;&%,"%&'1%"4+"%4%*'1$*$-+-"9"4+"
/+'%1$+N".7%&+,"<&"+8;"-%,7<0,3"%&";'1+"*+1'+"+"VG;/7,;&"O%*G+-+"%&"T4%&+$1"
%4"Z_"-%",%7'$%/51%"-%"Zlmm3"K+LR%44"yb<%"+8;"9"/%-$;"+'1`,"71`*'$*+/%&'%"&;"
,+5(+"/+9;1"*;,+"-%"4+"%4%*'1$*$-+-"9"%4"/+=&%'$,/;y"1%*;&;*(+"4;",$=<$%&'%?

q<%1$-;"VG;/7,;&"{|}"G%";5'%&$-;"/<*G;"-%"'$"%&"'%/+,"%40*'1$*;,3"-$1%*'+­
/%&'%"+4"$=<+4"b<%"+"'1+M0,"-%"4+"$/71%&'+"9"%4"%-$';13"9"'+/5$0&"G%"<'$4$a+-;"

k  >N">*G+OO%13"iVG%"2+$1-";O"7G9,$*,j3"%&"Nature3"&Y/. [kZ3"]^ZZ3"77N"]loJ]oZN
l" B%71;-<*$-+"%&"UN"#`&;M+,3"op. citN3 7N"Z_N
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2+,"+&+4;=(+,"%&"4+"O;1/<4+*$P&"-%"4+"'%;1(+"%4%*'1;/+=&0'$*+" Zm

;'1+,"+9<-+,3" 9" 4%(-;" 4;," '1%," M;4Y/%&%,"-%" $&M%,'$=+*$P&"-%"U+1+-+9N"K$"
$&'%&*$P&"+4"G+*%1"%,';"%1+3"&+'<1+4/%&'%3",+5%1" 4;"b<%",%"G+"G%*G;"%&" 4+"
*$%&*$+"%40*'1$*+3"/+'%/`'$*+"9"%L7%1$/%&'+43"%"$&'%&'+1"*;/71%&-%1"%,';"-%"
<&+"/+&%1+"1+*$;&+43"+9<-`&-;/%"-%"*<+4b<$%1"&;*$P&"b<%"7<-$%,%"+';1&$44+1"
%&"/$"*+5%a+No

."%,';,"71;54%/+,"'%P1$*;,"74+&'%+-;,"7;1" 4;,"%L7%1$/%&';,"-%"U+1+-+93"
SchafferZ^"+8+-%"<&+"*$1*<&,'+&*$+" '%*&;4P=$*+"b<%"7+1%*%"G+5%1" \<=+-;"<&"
7+7%4"$/7;1'+&'%3"9"%,"b<%"\<,';"%&"4;,"+8;,"%&"b<%"K+LR%44",%"$&'%1%,+5+"7;1"
4;,"%L7%1$/%&';,"%40*'1$*;,"9"/+=&0'$*;,"-%"U+1+-+93"4+"#;1;&+"51$'`&$*+"%,'+5+"
/<9"$&'%1%,+-+3"7;1"/;'$M;,"7;4('$*;,3"%&"4;=1+1"4+"<&$)*+*$P&"-%"4+,"*;/<&$*+­
*$;&%,"-%"';-;",<"C/7%1$;3"7+1+"4;"*<+4"%,'+5+"74+&%+-;"%4"'%&-$-;"-%"*+54%,"
'%4%=1`)*;,"$&'%1;*%`&$*;,N"6,'%"71;9%*';"$/74$*+5+"5<,*+1"/+&%1+,"-%"1%,;4M%1"
&<%M;,"71;54%/+,3"*;/;"4+"71;7+=+*$P&"-%"4+,",%8+4%,"%4%*'1;/+=&0'$*+,"+"
'1+M0,"-%"=1+&-%,"-$,'+&*$+,3"4+"*;&)+5$4$-+-"-%"4;,"$&,'1</%&';,"-%"/%-$*$P&"
9"%4"+&`4$,$,"-%"4+,"O<%1a+,3"1%,$,'%&*$+,"9"*;11$%&'%,"%&"*+54%,"'%&-$-;,"%&"%4"
O;&-;"-%4";*0+&;N
6&"Zlm_3"U+1+-+9"G+5(+",$-;"'%,'$=;"-%"4;,"*+'+,'1P)*;,"71;54%/+,"*+<,+-;,"

7;1"%4"1%'1+,;"%&"4+,",%8+4%,"%&"4+,"4(&%+,"-%"*+54%"'%&-$-+,"%&'1%"2;&-1%,"9"
K+&*G%,'%1"7;1"<&+"*;/7+8(+"-%"'%40=1+O;,N"6&"<&+"*;&O%1%&*$+"b<%"$/7+1'$P"
<&;,"/%,%,"-%,7<0,"%&" 4+"B;9+4" C&,'$'<'$;&3ZZ empleó su propia teoría de  la 
$&-<**$P&"/+=&0'$*+"7+1+"/;,'1+1" *P/;"%4"+=<+",+4+-+"+*'<+1(+"-%4"/$,/;"
/;-;"b<%"4+"*<5$%1'+"%L'%1$;1"-%"<&"*;&-%&,+-;1",;51%"4;,"*+54%,",<5/+1$&;,3"
$&*1%/%&'+&-;",<"*+7+*$'+&*$+3"-$,/$&<9%&-;"4+"$&-<**$P&"93"7;1"*;&,$=<$%&'%3"
1%'1+,+&-;"4+,",%8+4%,"';-+M(+"/`,N
K+LR%44"9"VG;/7,;&"71%,'+1;&"/<*G+"+'%&*$P&"+"%,'+"*;&O%1%&*$+"-%"U+­

1+-+9"9"+",<,"$/74$*+*$;&%,"7+1+"4+"'%4%=1+O(+",<5/+1$&+N".7%&+,"<&;,"/%,%,"
-%,7<0,3"VG;/7,;&" 9+" G+5(+" -%,+11;44+-;"<&+" OP1/<4+" b<%" 1%4+*$;&+5+"%4"
1%'1+,;"%&"4+,",%8+4%,"*;&"4+"4;&=$'<-"-%"4;,"*+54%,3"4+"*<+4"1%,<4'+5+"-%"=1+&"
M+4;1"%*;&P/$*;"7+1+"4;,"$&M%1,$;&$,'+,"-%4"&<%M;"9"+/5$*$;,;"71;9%*';"-%"<&$1"
T1+&"E1%'+8+"*;&"Q;1'%+/01$*+"/%-$+&'%"%4"'%&-$-;"-%"<&+"4(&%+"-%"m"^^^"c/N"
Q;"%,"*+,<+4"b<%3"7+1+"Zlmn"VG;/7,;&"9+",%"G+5(+"*;&M%1'$-;"%&"-$1%*'$M;"-%"
<&+"-%"4+,"71$&*$7+4%,"*;/7+8(+,"-%"'%&-$-;"-%"*+54%,"'1+&,+'4`&'$*;,"9"%&"<&+"
+<';1$-+-"1%*;&;*$-+"%&",$,'%/+,"%4%*'1;/+=&0'$*;,"H9"%&"4;,"+8;,",$=<$%&'%,",%"
G+1(+"/$44;&+1$;"*;&"4;"b<%"=+&+1(+"%&"7+'%&'%,"9"%&"*;&,<4';1(+,"'%4%=1`)*+,IN

o  :N"KN"@+1/+&3"%-N3"?7)&@'4)584,'&=)88)$.&152&D1*)$.&#/&E1").&F-)$G&H13I)--3"M;4N"I"HZl[nJ
Zln]IN"#+/51$-=%3"#+/51$-=%"A&$M%1,$'9":1%,,3"Zoo^3"7N"_ZoN

Z^  >N">*G+OO%13"op. citN3"77N"]loJ]oZN
ZZ  Ibid.3"7N"]o^N
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K$%&'1+,"%,';";*<11(+3"%&"Zlmn3"7;*;"-%,7<0,"-%" 4+"/<%1'%"-%",<"7+-1%3"
K+LR%44",%"G+5(+"*;&M%1'$-;"%&"71;O%,;1"-%")4;,;O(+"&+'<1+4" H%4"&;/51%"b<%"
,%"4%"-+5+"+"4+"*$%&*$+"G+,'+")&+4%,"-%4",$=4;"XIXI Z] en el Marischal College de 
.5%1-%%&3"9"%,'+5+"'1+5+\+&-;"%&"%4"/;-%4;"-%"U+1+-+9"-%"4+"$&-<**$P&"%4%*­
'1;/+=&0'$*+N"D;,"+8;,"/`,"'+1-%",%"*+,P"*;&"d+'G%1$&%"K+19"D%R+13"G$\+"-%4"
-$1%*';1"-%4"K+1$,*G+4"#;44%=%N
K+LR%44"7%&,+5+"b<%"%1+"&%*%,+1$+"<&+"'%;1(+"/+'%/`'$*+"b<%"<&$)*+1+"4+"

+**$P&"-%"4+"%4%*'1$*$-+-"%,'`'$*+3"4+"+'1+**$P&"+/7%1$+&+3"4+,"*;11$%&'%,"7%1/+­
&%&'%,"9"4+"$&-<**$P&"%4%*'1;/+=&0'$*+N"#;&"%,'%";5\%'$M;"%&"/%&'%3"*;/%&aP"+"
pensar en el electromagnetismo como algo dependiente de un medio de trans­

/$,$P&"g<$-;3"*;/;"%4"0'%13Z_";"<&"*+/7;3"*<9;"%,'10,"9"'%&,$P&"O<%1+"*+7+a"-%"
+4/+*%&+1"%&%1=(+"9"-%"'1+&,/$'$1",<"+**$P&"+"<&+"M%4;*$-+-")&$'+N"><"71$/%1"
+1'(*<4;"+4"1%,7%*';3"7<54$*+-;"%&"Zlmm3"O<%"iF&"U+1+-+9x,"2$&%,";O"U;1*%jN"."
7+1'$1"-%"%,'%"71$/%1"+1'(*<4;",;51%"%4"'%/+"4%"';/P"+"K+LR%44"*$&*;"+8;,"-%"
+1-<;"'1+5+\;"4;=1+1"b<%",<"/;-%4;"-%4"%4%*'1;/+=&%'$,/;"9",<,"%*<+*$;&%,"
O<%1+&"*;&,$,'%&'%,"*;&"4;"b<%"G+,'+"%,%"/;/%&';",%",+5(+"-%"%,'%"O%&P/%­
&;3"71$/%1;"%&"4+"1%*$0&"$&,'$'<$-+"A&$M%1,$-+-"-%".5%1-%%&3"9"-%,7<0,"%&"%4"
d$&=x,"#;44%=%"-%"2;&-1%,3"%&"-;&-%";5'<M;"%4"7<%,';"-%"71;O%,;1"-%")4;,;O(+"
&+'<1+4"%&"Zln^N"64"1%,<4'+-;"-%"%,'%"%,O<%1a;"O<%"On Physical Lines of Force3"
7<54$*+-;"%&"ZlnZN
>*G+OO%1"G+"G%*G;"&;'+1"b<%3"+"-$O%1%&*$+"-%",<,"*;&'%/7;1`&%;,"%&"U1+&­

*$+"9".4%/+&$+3" 4;,")4P,;O;,"&+'<1+4%,"51$'`&$*;,"%1+&"%-<*+-;,"7+1+"7%&,+1"
%&"'01/$&;,"/%*`&$*;,",;51%"4+"O(,$*+3"*;&"7;4%+,3"5;/5+,"9"4$=+,3"9"-%,7<0,"
%L'1+7;4+1"%,'+"/+&%1+"-%"7%&,+1"+4"A&$M%1,;N"~,'%"O<%"%4"%&O;b<%"b<%"+71%&-$P"
K+LR%44"/$%&'1+,"%,'<M;"%&"#+/51$-=%"9"O<%3"7;1"%44;3"%4"b<%"%/74%P"%&",<,"
+1'(*<4;,"-%"Zlmm"9"ZlnZN
>$&"%/5+1=;3"9"+"7%,+1"-%",+5%1"b<%"K+LR%44"O<%"%-<*+-;"%&"#+/51$-=%"

7+1+"7%&,+1"%&"4+"O(,$*+"5+\;"%4"%&O;b<%"-%"4+"/%*`&$*+"*4`,$*+"-%"Q%R';&3"+"
71$/%1+"M$,'+"7<%-%"7+1%*%1"%L'1+8;"b<%"7%&,+1+"b<%";5'%&-1(+"+4=Y&"1%,<4'+-;"
&;M%-;,;"<'$4$a+&-;"<&"/;-%4;"/%*`&$*;"7+1+"<&"O%&P/%&;"&;"/%*`&$*;"*;/;"
%4"%4%*'1;/+=&%'$,/;N"Q;";5,'+&'%3"0,+"%1+"71%*$,+/%&'%",<"$&'%&*$P&?"+"4;"4+1=;"

Z]" 64"'01/$&;"i)4;,;O(+"&+'<1+4j"&;"O<%",<,'$'<$-;"7;1"4+"7+4+51+"i*$%&*$+j"G+,'+"b<%"4;"71;7<,;"
e$44$+/"eG%R%44"Hop. citN3"Zl_kI"7%1;"+Y&"+,("%4"&<%M;"'01/$&;"'+1-P"%&"-%,74+a+1"+4"+&'%1$;13"b<%"
G+5(+",$-;"%/74%+-;"-%,-%"4;,"'$%/7;,"-%"C,++*"Q%R';&"9"4+"B%M;4<*$P&"*$%&'()*+N

Z_" 64"7%&,+1"b<%"%L$,'(+"<&"/%-$;"h%4"44+/+-;"i0'%1jh"b<%"7%1/$'(+"4+"'1+&,/$,$P&"'+&';"-%"4+"
4<a"H%4"éter luminíferoI"*;/;"-%4"%4%*'1;/+=&%'$,/;"H7;,$54%/%&'%"/%-$+&'%"<&",%=<&-;"'$7;"-%"
0'%1I3"O<%"+4=;"*;/Y&/%&'%"+*%7'+-;"7;1"4+"/+9;1(+"-%"4;,"*$%&'()*;,"G+,'+"Zo^m3"*<+&-;"6$&,'%$&"
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Sobre las líneas de fuerza de Faraday

K+LR%44",%"G+5(+"*;&M%&*$-;"-%"b<%"4+"&;*$P&"-%"4(&%+,"-%"O<%1a+"/+=&0'$*+"
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of the Cambridge Philosophical Society3"&Y/N"Z^3"Zlmn3"7N"ZmkN
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]Z  El diamagnetismo es una propiedad de algunos materiales que consiste en ser repelidos por 
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Sobre las líneas físicas de fuerza

K+LR%44"'%&(+",P4;"]o"+8;,"*<+&-;"+7+1%*$P"7<54$*+-+"4+"71$/%1+"7+1'%"-%"On 
Physical Lines of Force3"%&"/+1a;"-%"ZlnZ3"7;1"The London, Edinburgh and 
A(J-45&D74-#.#*74'1-&H1;1K45)&152&E#($51-&#/&@'4)5')>]] Este artículo represen­

'P3"*;&"';-+"71;5+5$4$-+-3"%4"7+,;"/`,"$/7;1'+&'%"%&"4+"<&$)*+*$P&"'%P1$*+"b<%"
4;=1+1(+"-<1+&'%"4;,",$=<$%&'%,"+8;,N">$&"%/5+1=;3"%&"04"&;"+7+1%*%"';-+M(+",<"
*;&*%7';"-%";&-+"%4%*'1;/+=&0'$*+3",$&;"b<%"y*;/;"7;-%/;,";5,%1M+1"%&"
4+")=<1+"Zy"K+LR%44",$=<%"7%&,+&-;"%&"4+,"4(&%+,"-%"O<%1a+"-%"U+1+-+9"/`,"
5$%&"%&"O<&*$P&"-%"<&+",%1$%"-%"%&=1+&+\%,"b<%"=$1+5+&"9"-%"1<%-+,"9"%,O%1+,"
b<%"'1+&,/$'(+&"4+"+**$P&"-%"4+"O<%1a+"%4%*'1;/+=&0'$*+N

]]" 2+"71$/%1+"7+1'%",%"7<54$*P"%&"%4"&Y/%1;"-%"/+1a;"-%"ZlnZ3"4+",%=<&-+"%&"%4"-%"+51$4"-%4"
/$,/;"+8;3"4+"'%1*%1+"G+,'+"%&%1;"-%"Zln]3"9"<&+"*<+1'+"9"Y4'$/+"7+1'%"+4"/%,",$=<$%&'%N"2+"-$O%1%&*$+"
%&"'$%/7;,"%&'1%"4+"71$/%1+"9"4+"'%1*%1+"7+1'%,"1%,<4'+1`"1%4%M+&'%"%&",<"*;&'%&$-;"9"%&"%,'+"G$,';1$+3"
*;/;"%L74$*+1%/;,"/`,"+-%4+&'%"%&"%4"'%L';N
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2+,"+&+4;=(+,"%&"4+"O;1/<4+*$P&"-%"4+"'%;1(+"%4%*'1;/+=&0'$*+" ]Z

U$=<1+"ZN"C4<,'1+*$P&";1$=$&+4"-%"K+LR%44"%&"On Physical Lines of Force3"7+1'%"IIN

A&+"-%" 4+,"71$&*$7+4%," 4$/$'+*$;&%,"b<%"G+5(+&"+O%*'+-;"+"iF&"U+1+-+9x,"
2$&%,";O"U;1*%j"%1+",<"$&*+7+*$-+-"-%"'1+'+1"4+,"*;&%L$;&%,"%&'1%"4;,"*+/7;,"
%40*'1$*;,3"*+/7;,"/+=&0'$*;,"9"*;11$%&'%,"%40*'1$*+,N":+1+",<7%1+1"%,'%"71;­
54%/+3"%&"%,'+";*+,$P&"K+LR%44"-%*$-$P"-%\+1"-%"4+-;"4+,"+&+4;=(+,"$4<,'1+'$M+,3"
9"-%,+11;44+1"<&"/;-%4;"/%*`&$*;"-%"%,';,"O%&P/%&;,"b<%"O<%1+"'%P1$*+/%&'%"
M$+54%"9"b<%"4%"7%1/$'$%1+"%,'+54%*%1"4+,"*;&%L$;&%,"7%&-$%&'%,N"6&"%,'%",%&'$-;3"
G+9"<&+"-$O%1%&*$+"O<&-+/%&'+4"%&'1%"4+,"+&+4;=(+,"%/74%+-+,"%&"iF&"U+1+-+9x,"
2$&%,";O"U;1*%j"9"4+,"&<%M+,"+&+4;=(+,"/%*`&$*+,"b<%"K+LR%44"M+"+"<'$4$a+1"%&"
On Physical Lines of ForceN"6&"%4"71$/%1"*+,;3",%"G+5(+"'1+'+-;"Y&$*+/%&'%"-%"
+&+4;=(+,"$4<,'1+'$M+,N".G;1+3"*;&",<,"$&*1%(54%,"/;-%4;,"/%*`&$*;,3"K+LR%44"
G+"-%*$-$-;"*;&,'1<$13"/%-$+&'%"+&+4;=(+,3"/;-%4;,"b<%"-%5(+&"*;&,$-%1+1,%"
*;/;"*+&-$-+';,"+"<&+"i'%;1(+"M%1-+-%1+jN"s"%,'+5+"*;&,*$%&'%"-%"b<%"'+/5$0&"
7;-(+&"1%,<4'+1"O+4,;,|"7%1;"G+5(+&",$-;"-$,%8+-;,"7+1+"b<%"'<M$%1+&"4+"7;,$­
5$4$-+-"-%"1%,<4'+1"M%1-+-%1;,3"+4"/%&;,"%&"%4",%&'$-;"-%"-%,*1$5$1"4+"+<'0&'$*+"
1%+4$-+-"O(,$*+N":;1"*;&,$=<$%&'%3"9"*;/;"G+",%8+4+-;"+-%*<+-+/%&'%">`&*G%a"
B;&3]_"%4"%,'+'<,";&';4P=$*;"-%"+/5;,"+1'(*<4;,"%,"/<9"-$O%1%&'%N
K+LR%44"%L74$*+",<";5\%'$M;"9"4+"1+aP&"-%4"%/74%;"-%",<"/0';-;"+&+4P=$*;"

del modo siguiente:

]_" SN"KN">`&*G%a"B;&3"iK+LR%443",<"M$-+"",<";51+j3"%&"op. cit.3"7N"[oN
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K$";5\%'$M;"%&"%,'%"+1'(*<4;"%,"*4+1$)*+1"%4"*+/$&;"{|}"$&M%,'$=+&-;"4;,"1%,<4­
'+-;,"/%*`&$*;,"-%"*$%1';,"%,'+-;,"-%"'%&,$P&"9"/;M$/$%&';"%&"<&"/%-$;3"9"
*;/7+1`&-;4;,"*;&"4;,"O%&P/%&;,";5,%1M+-;,"-%4"/+=&%'$,/;"9"4+"%4%*'1$*$­
-+-N".4",%8+4+1"4+,"*;&,%*<%&*$+,"/%*`&$*+,"-%"%,'+,"G$7P'%,$,3"%,7%1;",%1"
-%"+4=<&+"<'$4$-+-"+"+b<%44;,"b<%"*;&,$-%1+&"%,';,"O%&P/%&;,"*;/;"-%5$-;,"
+"4+"+**$P&"-%"<&"/%-$;3"7%1;"b<%"-<-+&"-%"4+"1%4+*$P&"-%"%,'+"G$7P'%,$,"*;&"
4+,"4%9%,"%L7%1$/%&'+4%,"9+"%,'+54%*$-+,3"4+,"*<+4%,"G+&",$-;"=%&%1+4/%&'%"
%L71%,+-+,"%/74%+&-;";'1;"'$7;"-%"G$7P'%,$,N][

.4"$=<+4"b<%"VG;/7,;&3"K+LR%44"*1%(+"b<%"%4"*+/7;"%4%*'1;/+=&0'$*;"%,­
'+5+"realmente"*;&,'$'<$-;"7;1"<&"0'%1",<5;1-$&+-;"+"4+,"4%9%,"-%"4+"/%*`&$*+"
&%R';&$+&+N]m":;1"4;"'+&';3"-%5(+"'%&%1"<&"/%*+&$,/;"9"0,'%"%1+",<,*%7'$54%"
-%",%1"-%,*<5$%1';N":+1+"%4"/;/%&';"-%"4+"7<54$*+*$P&"-%"%,'%"&<%M;"+1'(*<4;3"
K+LR%44"M%(+"4+,"+&+4;=(+,"/%*`&$*+,"b<%"G+5(+"%/74%+-;"%&",<"+1'(*<4;"+&'%­
1$;1"*;/;"$&,<)*$%&'%,3"9"4%"7+1%*(+"b<%",$"5$%&"4%"G+5(+&",%1M$-;"7+1+"$4<,'1+1"9"
%&'%&-%1"/%\;1"4+,"4(&%+,"-%"O<%1a+"-%"U+1+-+93"&;"71;7;1*$;&+5+&"<&+"'%;1(+"
=%&%1+4"-%"4;,"O%&P/%&;,"%4%*'1;/+=&0'$*;,N":;1"*;&,$=<$%&'%3",<"&<%M+"/%'+"
%1+"1%%L+/$&+1"%,';,"O%&P/%&;,"5+\;"<&"7<&';"-%"M$,'+"/%*`&$*;3"7%1;"+G;1+"
%&O;*`&-;,%"%&"b<0"O<%1a+,";"/;M$/$%&';,"%&"%4"0'%1"Hb<%",%1M(+"-%"/%-$;"-%"
'1+&,/$,$P&I"7;-(+&"-+1"*<%&'+"-%" 4;," O%&P/%&;,";5,%1M+-;,3"%&"7+1'$*<4+1"
-%"4;,"*+/7;,"/+=&0'$*;,N"s3"-%",%1"7;,$54%3"5<,*+1(+"4+"/+&%1+"-%"b<%"%,'%"
/;-%4;"/%*`&$*;"4%"+9<-+1+"+"*;&%*'+1"%4"O%&P/%&;"-%"4+"+'1+**$P&"/+=&0'$*+"
*;&"4;,"O%&P/%&;,"-%4"%4%*'1;/+=&%'$,/;3"-%"4+,"*;11$%&'%,"$&-<*$-+,"9"*;&"%4"
-%"4+"4<a3"%&"<&+",;4+"'%;1(+"<&$)*+-;1+N]n

.4"*;/%&a+1"+"-%,+11;44+1",<"/;-%4;"/%*`&$*;"7+1+"%L74$*+1"%4"*+/7;"-%"
*+1=+3"K+LR%44"y+4"7+1%*%1y"&;"'%&(+"$-%+"-%"b<0"%*<+*$;&%,"$5+"+"%&*;&'1+13"
&$",$",%1(+"*+7+a"-%"-%,+11;44+1"<&+"'%;1(+"<&$)*+-;1+N":%1;"%,'+5+"*;/74%'+­
/%&'%",%=<1;3"+4"/%&;,3"-%"-;,"*;,+,?"-%"4+,"'1%,"4%9%,"-%"4+"/%*`&$*+"-%"
Q%R';&"9"-%"b<%"4+"%L74$*+*$P&"'%&(+"b<%"7+,+1"7;1"<&+"'%;1(+"-%"*+/7;,N"><"
O%"%&"+/5+,"*;,+,"4%"51$&-P"<&"71;=1+/+"7+1%*$-;"+4"-%"VG;/7,;&?"%L74$*+1"
';-;"%&"'01/$&;,"-%"<&"0'%1",<7%-$'+-;"+"4+,"4%9%,"-%"Q%R';&N
K+LR%44",+5(+3"&+'<1+4/%&'%3"b<%"';-+"'%;1(+"*;11%*'+" '$%&%"b<%",%1"*;&­

,$,'%&'%"*;&"4;,"G%*G;,"%L7%1$/%&'+4%,3"9"'+/5$0&",;,7%*G+5+"b<%"4+"'%;1(+"
*;11%*'+"-%5(+"7+1%*%1"%L'1+8+3"7<%,';"b<%"&$&=Y&"$&'%&';"1+*$;&+4"71%M$;"G+­
5(+"-+-;"*;&"4+"'%;1(+"+-%*<+-+N"D%"/;-;"b<%",%"7%1/$'$P"+",("/$,/;"71;5+1"

][  SN" #N"K+LR%443" iF&":G9,$*+4" 2$&%," ;O" U;1*%j3" %&"?7)& =#52#5%& B245J($;7& 152&A(J-45&
Philosophical Magazine and Journal of Science3"&Y/N"]Z3"ZlnZ3"77N"ZnZJZkm3"]lZJ]oZ3"__lJ_[m�"9"
&Y/N"]_3"77N"Z]J][3"lmJomN"H6,'+"*$'+"7%1'%&%*%"+"4+"7+1'%"I3"7N"Zn]NI

]m  UN"#`&;M+,3"op. citN3"*+7N"]N
]n  SN"#N"K+LR%443"iF&":G,$*+4"2$&%,";O"U;1*%j3"%&"op. cit.3"7+1'%"I3"7N"Zn]N
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2+,"+&+4;=(+,"%&"4+"O;1/<4+*$P&"-%"4+"'%;1(+"%4%*'1;/+=&0'$*+" ]_

*<+4b<$%1"G$7P'%,$,"b<%"O<%1+"*;&,$,'%&'%"*;&",<,"-;,"71%/$,+,"H4+"/%*`&$*+"
-%"Q%R';&"9"4+"%L$,'%&*$+"-%"*+/7;,IN"K+LR%44"7%&,+5+"b<%3"+<&b<%"&;"-$%1+"
*;&",<,"+&+4;=(+,"*;&"%4"/%*+&$,/;"*;11%*';3"7;-(+"%&*;&'1+1"<&;"b<%"O<%1+"4;"
,<)*$%&'%/%&'%"7+1%*$-;"+4"M%1-+-%1;"*;/;"7+1+"7;,%%1"+4=<&+,"71;7$%-+-%,"
%&"*;/Y&N":;1"%,'+"1+aP&3"9"<&$%&-;",<"$/+=$&+*$P&"+",<"O+*$4$-+-"/+'%/`'$*+3"
,%"';/P"4+"4$5%1'+-"-%"$/+=$&+1"/%*+&$,/;,"$/7;,$54%,"9"-%,*+5%44+-;,"b<%3"
,$&"%/5+1=;3"7<-$%1+&"7;,%%1"+4=<&+,"71;7$%-+-%,"*;11%*'+,3"+&`4;=+,"+"4+,"
-%4"/%*+&$,/;"M%1-+-%1;3"*<+4b<$%1+"b<%"0,'%"O<%1+N
.4" 7+1%*%13"K+LR%44" '+/7;*;" %,'+5+" ,+'$,O%*G;" *;&" ,<," %*<+*$;&%," -%"

ZlmnN":%&,+5+"b<%" ,<," 1%,<4'+-;,"-%"%,+";*+,$P&"-%5(+&" ,%1"/;-$)*+-;,"
*;&"4+"$&'1;-<**$P&"-%"4+"M%4;*$-+-")&$'+"-%"4+"$&-<**$P&"/+=&0'$*+N"s"%,"b<%"
K+LR%443" +4" $=<+4" b<%"U+1+-+9" 9"VG;/7,;&3" '%&(+" 1+a;&%,"/%'+O(,$*+,"7+1+"
*1%%1"b<%"4+"$&-<**$P&"%4%*'1;/+=&0'$*+"&;"7;-(+",%1"$&,'+&'`&%+"9"b<%"1%b<%1(+"
-%"'$%/7;"7+1+"71;7+=+1,%"7;1"%4"*+/7;N">%=Y&"%4"*;&*%7';"-%4"0'%1"b<%"
/+&%\+5+3"*+-+"7+1'%"-%4"0'%1"&;"7;-(+"+*'<+1",;51%"4+,"-%/`,"+"-$,'+&*$+3"
,$&;",P4;",;51%" 4+,"7+1'%,"+-9+*%&'%,N"s3",$",%",<7;&(+"b<%"%4"0'%1"%,"<&+"
,<,'+&*$+"%4`,'$*+"9"*;&"/+,+3"%&';&*%,"4+"M%4;*$-+-"-%"71;7+=+*$P&"-%5(+"-%"
,%1")&$'+N"@+5(+3"+-%/`,3"<&+"1+aP&"7;-%1;,+"7+1+"*1%%1"b<%"%4"0'%1"7;,%(+"
%,'+,"71;7$%-+-%,?"4+"M%4;*$-+-")&$'+"-%"4+"4<aN"s",$"5$%&"0,'+",%"'1+&,/$'(+"7;1"
medio de un éter luminífero3"b<%"&;"&%*%,+1$+/%&'%"%,'+5+"1%4+*$;&+-;"*;&"
%4"*+/7;"%4%*'1;/+=&0'$*;3"+"K+LR%44"4%"*;,'+5+"'1+5+\;"*1%%1"%&"4+"%L$,'%&*$+"
-%"-;,"0'%1%,",<7%17<%,';,3"<&;"7+1+"4+"4<a"9";'1;"7+1+"%4"%4%*'1;/+=&%'$,/;N"
U$&+4/%&'%3"%,'+5+"%4"-%,*<51$/$%&';"-%"U+1+-+9"-%"4+"1;'+*$P&"/+=&0'$*+"-%"
4+"4<a"7;4+1$a+-+3"b<%"-%/;,'1+5+"4+"%L$,'%&*$+"-%"<&+"1%4+*$P&"%&'1%"4+"4<a"9"
%4"/+=&%'$,/;N":;1"4;"'+&';3"4;"&+'<1+4"%1+"+,$=&+1"+"<&"/$,/;"0'%1"4;,"%O%*';,"
%4%*'1;/+=&0'$*;,"9"4;,"4</$&;,;,N"s",$"%,'%"0'%1"71;-<*(+"<&+"M%4;*$-+-")&$'+"
7+1+"4+"4<a3"-%5(+"7;1"'+&';";*+,$;&+1"<&+"M%4;*$-+-"'+/5$0&")&$'+"7+1+"4+"$&­
-<**$P&"%4%*'1;/+=&0'$*+N
64"71;54%/+"-%"K+LR%44"%1+"-+1"*;&"<&"/;-%4;"-%4"0'%1"-%4"*+/7;"%4%*'1;­

/+=&0'$*;"b<%"$&*;17;1+1+"4+"/+,+"9"%4+,'$*$-+-"&%*%,+1$+"7+1+"4+"M%4;*$-+-"
)&$'+"9"44%=+13"-%",%1"7;,$54%3"+"O;1/<4+1"<&+"'%;1(+"b<%"7<-$%1+"<&$)*+1"4+"%4%*­
'1$*$-+-3"%4"/+=&%'$,/;"9"4+"4<aN
s"O<%"%4"71;7$;"U+1+-+9"b<$%&"+7;1'P"4+"$-%+",;51%"4+"b<%"K+LR%44"*;/%&aP"

+"'1+5+\+1"%&",<"/;-%4;"/%*`&$*;N"U+1+-+9"G+5(+"-$*G;"b<%"4+"-$,'1$5<*$P&"-%"
4+," 4(&%+,"/+=&0'$*+," -%" O<%1a+"7;-(+" -%'%1/$&+1,%" ,<7;&$%&-;"b<%"%L$,'%"
'%&,$P&"+"4;"4+1=;"-%"4+,"4(&%+,"9"<&+"71%,$P&"%&'1%"%44+,N"K+LR%443"%&';&*%,3"
,%" 71%=<&'P" b<0" %L74$*+*$P&"/%*`&$*+" 7;-(+" 71;-<*$1" %,'+" -%,$=<+4-+-" -%"
71%,$;&%,"%&"<&"g<$-;";3"7;1"+&+4;=(+3"%&"<&"/%-$;"/PM$4N"2+"*4+M%"4+"%&*;&'1P"
%&"4;,"'1+5+\;,"-%"VG;/7,;&3"-;&-%",%"%,'+54%*(+"4+"&%*%,$-+-"-%",<7;&%1"<&"

En-Claves14-book.indb   23 04/11/13   14:54



][" X4+-$/$1"#+*GP&"T<$440&

EN­CLAVES del pensamiento, año VII, núm. 14, julio­diciembre 2013, pp. 11­33.

/;M$/$%&';"'<15<4%&';"%&"';1&;"+"4+,"4(&%+,"/+=&0'$*+,"-%"O<%1a+"%&"<&"/%-$;"
-$+/+=&0'$*;3"7<%,"7%&,+5+"b<%"0,'+"%1+"4+"Y&$*+"O;1/+"-%"%L74$*+1"4+"1;'+*$P&"
-%"4+"4<a";5,%1M+-+"7;1"U+1+-+9N"K+LR%44"G$a;",<9+"4+"$-%+"-%"4;,"1%/;4$&;,"
/+=&0'$*;,"9"-%*$-$P"+74$*+14+"+"';-+,"4+,"4(&%+,"-%"O<%1a+3"'+&';"%&"%4"%,7+­
*$;"*;/;"%&"<&"/%-$;"/+'%1$+4N"6,'+"=%&%1+4$a+*$P&"7%1/$'(+"<&+"%L74$*+*$P&"
/%*`&$*+"+4"71;54%/+"-%"4+"-%,$=<+4-+-"-%"71%,$;&%,3"'+&';"+"4;"4+1=;"-%"4+,"
4(&%+,"*;/;"%&'1%"%44+,N
6&" ,<,"-%-<**$;&%,3"K+LR%44" $&'1;-<\;" <&+"G$7P'%,$," b<%" 1%,<4'P" ,%1" -%"

=1+&"M+4;1"G%<1(,'$*;?"b<%"4+,"/+,+,"-%"4;,"1%/;4$&;,"/+=&0'$*;,"-%7%&-(+&"
-%"4+"7%1/%+5$4$-+-"/+=&0'$*+"-%4"/%-$;"93"7;1"4;"'+&';3"4+"%&%1=(+"-%4"*+/7;"
/+=&0'$*;"y%,"-%*$13"4+"%&%1=(+"*$&0'$*+"-%"%,';,"1%/;4$&;,y"%1+"<&+"O<&*$P&"
-%"4+"*;&,'+&'%"-%"7%1/%+5$4$-+-N
64",%=<&-;"7+,;"%&"4+"*;&,'1<**$P&"-%4"/;-%4;"b<%"%,'+5+"5<,*+&-;3"%1+"

%&*;&'1+1"<&+"+&+4;=(+"/%*`&$*+"-%"4+"*;11$%&'%"%40*'1$*+"b<%"%,'+54%*$%1+"<&+"
1%4+*$P&"%&'1%"0,'+"9"%4"/+=&%'$,/;N"2+",;4<*$P&"$&=%&$;,+"-%"K+LR%44"*;&,$,'$P"
%&",<7;&%1"b<%"4+"%4%*'1$*$-+-"%,'`"*;&,'$'<$-+"7;1"5;4$'+,3";"7+1'(*<4+,"HM%1"4+"
)=<1+"]I3"b<%",%7+1+&"+"<&;,"1%/;4$&;,"/+=&0'$*;,"-%";'1;,3"*;&,$-%1+&-;"
+"0,';,"*;/;"5+11+,"g%L$54%,"*;&"<&+",<7%1)*$%"1<=;,+N"64"1+a;&+/$%&';"-%"
K+LR%44"%,"'+&",;171%&-%&'%"b<%"*;&M$%&%"1%71;-<*$14;?

><7;&$%&-;"b<%",%+"*;11%*'+"4+"%L74$*+*$P&"-%"4+,"4(&%+,"-%"O<%1a+"/%-$+&'%"
1%/;4$&;,"/;4%*<4+1%,3"p7;1"b<0"<&+"-%'%1/$&+-+"-$,'1$5<*$P&"-%"1%/;4$&;,"
,<7;&%"<&+" *;11$%&'%" %40*'1$*+r"A&+" 1%,7<%,'+" ,+'$,O+*';1$+" &;," O+*$4$'+1(+"
/<*G;"%4"*+/$&;"G+*$+"4+",;4<*$P&"-%4"M%1-+-%1;"71;54%/+3"b<%"&;"%,",$&;"
*;&'%,'+1"+"4+"71%=<&'+?"pb<0"%,"4+"*;11$%&'%"%40*'1$*+r
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La teoría electromagnética de la luz
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*;3"*+4*<4+-+"+"7+1'$1"-%" 4;,"%L7%1$/%&';,"%4%*'1;/+=&0'$*;,"-%" 4;,">1%,N"
d;4G1+<,*G"9"e%5%13"*;$&*$-%" '+&"%L+*'+/%&'%"*;&" 4+"M%4;*$-+-"-%" 4+" 4<a"
*+4*<4+-+"+"7+1'$1"-%"4;,"%L7%1$/%&';,"P7'$*;,"-%4">1N"U$a%+<3"b<%"-$O(*$4/%&'%"
podemos evitar la inferencia de que la luz consiste en ondulaciones trans­
versales del mismo medio que es la causa de los fenómenos magnéticos y 
eléctricosN_Z

:%1;3"p7;-(+",%1"b<%"+/5;,"O%&P/%&;,"%,'<M$%1+&"/<*G;"/`,"%,'1%*G+­
/%&'%"1%4+*$;&+-;,"b<%"4;"b<%"9+"$&-$*+5+"%4"G%*G;"-%",%1"'1+&,/$'$-;,"7;1"%4"
/$,/;"/%-$;"9"+"4+"/$,/+"M%4;*$-+-r"Q<%M+/%&'%3"K+LR%44",;,7%*G+5+"b<%"4+"
*;$&*$-%&*$+"%&"M%4;*$-+-%,"$&-$*+5+"/<*G;"/`,"b<%"<&"/%-$;"-%"'1+&,/$,$P&"
*;/7+1'$-;N"D%"%,'%"/;-;3"9"'1+5+\+&-;"%&",<,"%*<+*$;&%,"+G;1+"'+&';"7+1+"

_^" U$a%+<"1%+4$aP",<"%L7%1$/%&';"-%"/%-$*$P&"%&"Zl[oN"A&"1+9;"-%"4<a",%"-$1$=(+"+"<&"%,7%\;"+"
*$%&';,"-%"/%'1;,"-%"-$,'+&*$+N"6&",<"'1+9%*';"-%"4+"O<%&'%"G+*$+"%4"%,7%\;3"%4"1+9;"7+,+5+"+"'1+M0,"
-%"<&"%&=1+&+\%"1;'+';1$;N"."*$%1';"&$M%4"-%"1;'+*$P&3"%4"1+9;"7+,+1(+"+"'1+M0,"-%"<&";1$)*$;"%&",<"
*+/$&;"-%",+4$-+"93"7;1";'1;3"%&",<"*+/$&;"-%"1%=1%,;N":%1;"+"&$M%4%,"4$=%1+/%&'%"/%&;1%,3"%4"1+9;"
,%"71;9%*'+1(+"%&"<&;"-%"4;,"-$%&'%,"9"&;"7+,+1(+"+"'1+M0,"-%"4+"1<%-+N"#;&;*$%&-;"4+"-$,'+&*$+"
G+*$+"%4"%,7%\;3"%4"&Y/%1;"-%"-$%&'%,"-%4"%&=1+&+\%3"9"%4"(&-$*%"-%"1;'+*$P&3",%"7;-(+"*+4*<4+1"4+"
M%4;*$-+-"-%"4+"4<aN"U$a%+<"4+"*+4*<4P"%&"_Z["lml"^^^"/Ñ,N"><"M%4;*$-+-"1%+4"%&"%4"M+*(;3"*;/;"G;9"
,%"4%"*;&;*%3"%,"-%"]o"ko]3[ml"/Ñ,N

_Z  SN"#N"K+LR%443"op. citN3"7+1'%"III3"7N"]]N
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2+,"+&+4;=(+,"%&"4+"O;1/<4+*$P&"-%"4+"'%;1(+"%4%*'1;/+=&0'$*+" ]o

%4"%4%*'1;/+=&%'$,/;"*;/;"7+1+"4+"4<a3"K+LR%44"*;/%&aP"4+"/+9;1"<&$)*+*$P&"
'%P1$*+"-%"4+"G$,';1$+"-%"4+"O(,$*+"-%,-%"C,++*"Q%R';&N
D<1+&'%" 4;,",$=<$%&'%,"-;,"+8;,"K+LR%44",%"%,O;1aP"7;1" '1+&,O;1/+1",<"

/;-%4;"-%"%&=1+&+\%,3" 1%/;4$&;,"9"5;4$'+,"/PM$4%,"%&"<&+" '%;1(+"-$&`/$*+"
=%&%1+4"-%4"%4%*'1;/+=&%'$,/;N":;1")&3" 4+"'%;1(+"b<%-P"*;/74%'+/%&'%"-%­
,+11;44+-+"%&"Zln["9"4+"7<54$*P"+4"+8;",$=<$%&'%"5+\;"%4"'('<4;"-%"!&A+51"4'1-&
Theory of the Electromagnetic FieldN"6&"%,'%"+1'(*<4;"K+LR%44"G$a;"+4"71;7$;"
/%-$;"%4%*'1;/+=&0'$*;",<\%';"-%"+&`4$,$,"<'$4$a+&-;"4;,"71$&*$7$;,"=%&%1+4%,"
-%"4+"-$&`/$*+"H-%"+G("%4"'('<4;"iA&+"'%;1(+"-$&`/$*+"-%4"*+/7;"%4%*'1;/+=­
&0'$*;jIN"s"%,"+b<("*<+&-;"9+"<'$4$a+"%4"*;&*%7';"-%";&-+,"%4%*'1;/+=&0'$*+,3"
%&"4<=+1"-%",$/74%/%&'%"4(&%+,";"*+/7;,"-%"O<%1a+3"9"%&"-;&-%"1%%/74+a+"
';'+4/%&'%",<"+&'%1$;1"%&O;b<%"/%*`&$*;"7;1"<&"1+a;&+/$%&';"/`,"+5,'1+*';"
9"/+'%/`'$*;"7+1+"-%,*1$5$1"%4"*;/7;1'+/$%&';"-%"4;,"*+/7;,"%4%*'1;/+=&0­
'$*;,"%&"%4"%,7+*$;N
#%1*+"-%4")&+4"-%4"*+7('<4;"VI de !&A+51"4'1-&?7)#$+&#/&87)&B-)'8$#"1;5)84'&

Field3"-%,7<0,"-%"<&+"51$44+&'%"-%/;,'1+*$P&"/+'%/`'$*+"%&"b<%"4;=1+"<&$1"4+,"
%*<+*$;&%,"-%4"%4%*'1;/+=&%'$,/;"*;&"4+,"-%"4+"'1+&,/$,$P&"-%"4+"4<a3"K+LR%44"
%,*1$5$P3" '1$<&O+4/%&'%" i2+"*;&*;1-+&*$+"-%" 4;," 1%,<4'+-;,"7+1%*%"-%/;,'1+1"
b<%"4+"4<a3" 4+"%4%*'1$*$-+-"9"%4"/+=&%'$,/;",;&"/+&$O%,'+*$;&%,"-%"4+"/$,/+"
,<,'+&*$+3"9"b<%""4+"4<a"%,"<&+"7%1'<15+*$P&"%4%*'1;/+=&0'$*+"b<%",%"71;7+=+"
7;1"%4"*+/7;",$=<$%&-;"4%9%,"%4%*'1;/+=&0'$*+,jN_]

Corolario

."7%,+1"-%"4+"G+a+8+"$&'%4%*'<+4"9"-%"4+,"%&;1/%,"$/74$*+*$;&%,"-%"4+"'%;1(+"
%4%*'1;/+=&0'$*+"-%"4+"4<a"-%"K+LR%443"=1+*$+,"+"4+"*<+4",%"4;=1P"4+"<&$)*+*$P&"
'%P1$*+"/`,"$/7;1'+&'%"-%"4+"O(,$*+"-%,-%"4+"B%M;4<*$P&"#$%&'()*+3"+4"*;4;*+1"
5+\;"4+"/$,/+"%L74$*+*$P&"'%P1$*+"4;"b<%"G+,'+"%&';&*%,"G+5(+&",$-;"*;&,$-%­
1+-;,"'1%,"-$O%1%&'%,"'$7;,"-%"O%&P/%&;,3"4+"'%;1(+"-%"K+LR%44"O<%"+*%7'+-+"9"
*;/71%&-$-+",P4;"-%"/+&%1+"/<9"=1+-<+4"7;1",<,"*;&'%/7;1`&%;,N__

_]  SN" #N"K+LR%443" i."D9&+/$*+4" VG%;19" ;O" 'G%" 64%*'1;/+=&%'$*" U$%4-j3" %&"Philosophical 
Transactions of the Royal Society3"*+7N"VIN

__" >$&"%/5+1=;3"4+"'%4%=1+O(+"\<=P"<&+"M%a"/`,"+"O+M;1"-%"K+LR%443"9"7+1+"4+"-0*+-+"-%"4;,",%'%&'+,"
del siglo XIX",<,"%*<+*$;&%,"%/7%a+1;&"+",%1"%&,%8+-+,"7;1"4;,"71;O%,;1%,"-%"/+'%/`'$*+,"-%"4+"
A&$M%1,$-+-"-%"#+/51$-=%3"b<%"4+,"G+5(+&"$&'1;-<*$-;"%&",<,"&<%M;,"*<1,;,"-%"%4%*'1;/+=&%'$,/;"
7;1",<"<'$4$-+-"7+1+"%4"'%/+"-%"4+"'%4%=1+O(+",<5/+1$&+N"64"71;7$;"K+LR%44"-%*$-$P"%&';&*%,"%,*1$5$1"
A Treatise on Electricity and Magnetism,"FLO;1-3"#4+1%&-;&":1%,,3"Zlk_3"%L71%,+/%&'%"7+1+",%1M$1"
*;/;"4$51;"-%"'%L';"H%4"71$/%1;",;51%"%4"'%/+I"7+1+",<,"+4</&;,"%&"#+/51$-=%N
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VG;/7,;&3"b<%"G+,'+"%&';&*%,"G+5(+",$-;"+/$=;"-%"K+LR%44"9",<"*;4%=+"
%&"%4"/$,/;"*+/7;"-%"$&M%,'$=+*$P&3",%"*;&M$1'$P"%&"<&;"-%",<,"*1('$*;,"/`,"
,%M%1;,N":+1+"%/7%a+13"&;"4%"7%1-;&+5+"G+5%1"+5+&-;&+-;",<"%L74$*+*$P&"/%­
*`&$*+"-%4"%4%*'1;/+=&%'$,/;"%&"O+M;1"-%"<&+"'%;1(+"%4%*'1;-$&`/$*+"5+,+-+"%&"
+5,'1+*'+,"%*<+*$;&%,"+4=%51+$*+,N":+1+"VG;/7,;&3"4+"'%;1(+"%4%*'1;/+=&0'$*+"
-%"4+"4<a"-%"K+LR%44"1%71%,%&'+5+"i<&"1%'1;*%,;3"/`,"b<%"<&"7+,;"+-%4+&'%j3"
,$"&;"%,"b<%"<&"'$7;"-%"i&$G$4$,/;jN"6&"Zll[3"*<+&-;"K+LR%44"9+"44%M+5+"*$&*;"
+8;,"-%"G+5%1"/<%1';"+"*+<,+"-%"<&"*`&*%13"VG;/7,;&",%=<(+"-$*$%&-;"-%4"
'1+5+\;"-%",<"1$M+4?

Q<&*+"/%"%&*<%&'1;",+'$,O%*G;"G+,'+"b<%"7<%-;"G+*%1"<&"/;-%4;"/%*`&$*;"
-%"+4=;N">$"7<%-;"G+*%1"<&"/;-%4;"/%*`&$*;3"7<%-;"%&'%&-%14;N"6&"'+&';"b<%"
&;"7<%-;"G+*%1"<&"/;-%4;"/%*`&$*;"*;/74%';3"&;"7<%-;"*;/71%&-%1�"9"%,"
7;1"%,';"7;1"4;"b<%"&;"7<%-;"%&'%&-%1"<&+"'%;1(+"%4%*'1;/+=&0'$*+"{*;/;"4+"
-%"K+LR%44}N"#1%;")1/%/%&'%"%&"<&+"'%;1(+"%4%*'1;/+=&0'$*+"-%"4+"4<a3"9"b<%"
*<+&-;"*;/71%&-+/;,"4+"%4%*'1$*$-+-3"%4"/+=&%'$,/;"9"4+"4<a3"4;,"M%1%/;,"
';-;,"\<&';,"*;/;"7+1'%"-%"<&"';-;N":%1;"b<$%1;"*;/71%&-%1"4+"4<a"';-;"4;"
5$%&"b<%"7<%-+",$&"$&'1;-<*$1"*;,+,"b<%"%&'$%&-;"';-+M(+"/%&;,N_[

s3"+4"/$,/;"'$%/7;"b<%"G+*(+"-%*4+1+*$;&%,"*;/;"0,'+3",;,'%&(+"7Y54$*+­
/%&'%3"9"-%"/+&%1+"*;&'1+-$*';1$+3"b<%"%&"1%+4$-+-"04"9+",+5(+"';-;",;51%"4+"
'%;1(+"%4%*'1;/+=&0'$*+"-%"4+"4<a"-%,-%"+&'%,"b<%"K+LR%44"4+"7<54$*+1+3"=1+*$+,"
+",<,"71;7$;,"%,'<-$;,",;51%"4+"71;7+=+*$P&"-%"4+,",%8+4%,"'%4%=1`)*+,"%&"4;,"
*+54%,",<5/+1$&;,N_m

6&"*<+&';"+"i4+,"%*<+*$;&%,"-%"K+LR%44j3"b<%",$&'%'$a+&",<"'%;1(+"-%"/+&%1+"
'+&"%4%=+&'%"9"b<%"G;9"%&"-(+"+7+1%*%&"%&"*+,$"';-;,"4;,"4$51;,"-%"'%L';"-%"O(,$*+3"
-%5%"1%*;1-+1,%"b<%"&;"O<%1;&"G%*G+,"7;1"04"%&",<"O;1/<4+*$P&"M%*';1$+4"+*'<+4N"
2+,"%*<+*$;&%,"+7+1%*$%1;&"%&"Zlnm"%&"%4"*+7('<4;"III de !&A+51"4'1-&?7)#$+&
of the Electromagnetic FieldN"6&"%,'%"*+7('<4;3"K+LR%44"O;1/<4P";*G;"%*<+*$;­
&%,"Hb<%"&;/51P"-%"4+"4%'1+"."+"4+"@I3"9"-%"%,+,";*G;"%*<+*$;&%,"Y&$*+/%&'%"
<&+3"4+"-%"4+"2%9"-%"T+<,,"Hb<%"%&"%4"*;&\<&';"-%"%*<+*$;&%,"*;11%,7;&-(+"+"

_[  Thompson dio este discurso en una conferencia que impartió durante las Baltimore Lectures. 
2+"*$'+"*;/74%'+"7<%-%"*;&,<4'+1,%"%&":N"d+1=;&"9":N".*G$&,'%$&3"%-,N3"Kelvin’s Baltimore Lectures 
and Modern Theoretical Physics3"K+,,+*G<,%'',3"VG%"MIT":1%,,3"Zolk3"7N"]^nN

_m" >N">*G+OO%13"op. cit.3",;,'$%&%"b<%3"%&"1%+4$-+-3"+/5;,"O(,$*;,"G+5(+&"%/7%a+-;"+"+4%\+1,%"
-%,-%"'$%/7;"+'1`,3"9"b<%"VG;/7,;&"G+5(+"*;/%&a+-;"+"%&%/$,'+1,%"*;&"K+LR%44"-%,-%"b<%"
+/5;," '<M$%1;&" <&+" *;&*%7*$P&" -$O%1%&'%" -%" 4+" ,%8+4$a+*$P&" '%4%=1`)*+N"K+LR%44" ,;,'%&(+" b<%"
4+"$&M%,'$=+*$P&"$&$*$+4"-%"U+1+-+9",;51%"4+"-$,';1,$P&"-%"4+,",%8+4%,"1%b<%1(+"-%"<&"'1+'+/$%&';"
<&$)*+-;"-%"4+"$&-<**$P&3"-%"4+"*;&-<**$P&"9"-%4"/%-$;"*$1*<&-+&'%N"64"/;-%4;"-%"'%4%=1+O(+"-%"
VG;/7,;&3"%&"*+/5$;3",%"5+,+5+"%&"+&`4$,$,",%7+1+-;,"-%"4+"*;&-<**$P&"+"4;"4+1=;"-%"4;,"*+54%,"
9"-%"4+"$&-<**$P&"7;1"%4"+$,4+&'%"+41%-%-;1"-%"4;,"/$,/;,N
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2+,"+&+4;=(+,"%&"4+"O;1/<4+*$P&"-%"4+"'%;1(+"%4%*'1;/+=&0'$*+" _Z

4+"4%'1+"TI"G+",;51%M$M$-;"%&",<"O;1/+";1$=$&+4"%&"4;,"4$51;,"-%"'%L';"+*'<+4%,N"
64"/01$';"-%"G+5%1"1%-<*$-;"%,+,";*G;"%*<+*$;&%,"+4=%51+$*+,";1$=$&+4%,"+"4+,"
%4%=+&'%,"*<+'1;"%*<+*$;&%,"M%*';1$+4%,"+*'<+4%,3"*;11%,7;&-$P"+"<&"51$44+&'%"
'%4%=1+),'+"-%"2;&-1%,3"F4$M%1"@%+M$,$-%3"b<%" 4+,"7<54$*P"%&"Zllm" H]Z"+8;,"
-%,7<0,"-%"4+"7<54$*+*$P&"-%"!&A+51"4'1-&?7)#$+&#/&87)&B-)'8$#"1;5)84'&L4)-2I"
en The Electrician3"b<%"&;"%1+"<&+"1%M$,'+"*$%&'()*+",$&;"<&+"7<54$*+*$P&"7+1+"
$&=%&$%1;,"9"G;/51%,"-%"&%=;*$;,N"D%"/+&%1+",$/<4'`&%+"%"$&-%7%&-$%&'%3"%&"
.4%/+&$+3"%4"O(,$*;"@%$&1$*G"@%1'a"44%=P"+"4+"/$,/+"%L71%,$P&"M%*';1$+4",$/74$)­
*+-+"-%"4+,"%*<+*$;&%,"-%"K+LR%44N":;1"%,'+"1+aP&3"%,'+,"*<+'1;"%*<+*$;&%,"
&;"O<%1;&"*;&;*$-+,"$&$*$+4/%&'%"*;/;"i4+,"%*<+*$;&%,"-%"K+LR%44j3",$&;"*;/;"
i4+,"%*<+*$;&%,"@%1'aJ@%+M$,$-%jN
6&",<"M%1,$P&";1$=$&+4"-%";*G;"%*<+*$;&%,3"K+LR%44"%/74%+5+"<&",$,'%/+"-%"

cuaterniones_n"9",<"74+&'%+/$%&';"%1+"%,%&*$+4/%&'%"+4=%51+$*;N"s"%&"4+";7$&$P&"
-%"+4=<&;,"+<';1%,3"+<&b<%"4+,"OP1/<4+,"b<%"4;=1+1;&"@%+M$,$-%"9"@%1'a",;&"<&"
/;-%4;"-%"*;/7+*$-+-"9",(&'%,$,3"%4"'1+'+/$%&';"%&"*<+'%1&$;&%,"-%"K+LR%44"
1%,<4'+"/`,"$&'<$'$M;"9"7%1/$'%"-%-<*$1"/%\;1"4;,"O%&P/%&;,"b<%"-%,*1$5%&3"9+"b<%"
4;,"*<+'%1&$;&%,",%"71%,'+&"/<9"5$%&"7+1+"1%71%,%&'+1"4;,"*+/7;,"/+=&0'$*;,"
9"4+,";1$%&'+*$;&%,"9"1;'+*$;&%,"%&"%4"%,7+*$;"-%";5\%';,"%&"'1%,"-$/%&,$;&%,N
:%1;"4;"/`,"$/7;1'+&'%"-%"4+,"%*<+*$;&%,"-%"K+LR%44"H9+",%+"%&",<"O;1/<­

4+*$P&";1$=$&+4"%&"*<+'%1&$;&%,3";"%&"4+"/;-%1&+"O;1/<4+*$P&"M%*';1$+4I"%,"b<%"
'1+,*$%&-%&" 4+" O(,$*+"*4`,$*+"%" $&'1;-<*%&" 4+"%L$,'%&*$+"-%4"*+/7;"*;/;"+4=;"
1%+4N"6&"7+4+51+,"-%"6$&,'%$&?

2+"O;1/<4+*$P&"-%"%,'+,"%*<+*$;&%,"%,"%4"+*;&'%*$/$%&';"/`,"$/7;1'+&­
'%"-%"4+"O(,$*+"-%,-%"%4"'$%/7;"-%"Q%R';&3"&;",P4;"7;1" 4+"1$b<%a+"-%",<"
*;&'%&$-;3",$&;"7;1b<%" 1%71%,%&'+&"<&"/;-%4;";"7+'1P&"7+1+"<&"&<%M;"
'$7;"-%"4%9"{|}
>%=Y&"4+"%L7%1$%&*$+"-%"U+1+-+93"'$%&%"b<%"G+5%1"<&"*;&-<*';1"b<%"1%M%4%"

4+"%L$,'%&*$+"-%4"*+/7;"%40*'1$*;3"$=<+4"b<%"1%,<4'+"$&-$,7%&,+54%"4+"71%,%&*$+"
-%"<&"7;4;";"-%"<&+"+=<\+"/+=&0'$*+"7+1+"71;5+1" 4+"%L$,'%&*$+"-%4"*+/7;"
/+=&0'$*;"%&" 4+"%L7%1$%&*$+"-%"F%1,'%-N" 2+"&<%M+"*;&*%7*$P&" '%P1$*+"-%"
K+LR%44"M+"/`,"+44`"-%"4;,"1%,<4'+-;,"-%"-$*G;,"%L7%1$/%&';,N"{|}"%4"*+/7;"
%4%*'1;/+=&0'$*;"%,3"%&"4+"'%;1(+"-%"K+LR%443"+4=;"1%+4N"64"*+/7;"%40*'1$*;"%,"
*1%+-;"7;1"<&"*+/7;"/+=&0'$*;"M+1$+54%"$&-%7%&-$%&'%/%&'%"-%"4+"%L$,'%&­
*$+"-%"<&"*;&-<*';13"9",%"*1%+"<&"*+/7;"/+=&0'$*;"7;1"<&"*+/7;"%40*'1$*;"
M+1$+54%3"G+9+";"&;"<&"7;4;"/+=&0'$*;N

_n" 2;,"*<+'%1&$;&%,",;&"<&+"%L'%&,$P&"-%" 4;,"&Y/%1;," 1%+4%,3",$/$4+1"+" 4+"-%" 4;,"&Y/%1;,"
*;/74%\;,N".,(3"/$%&'1+,"b<%"%&"4;,"&Y/%1;,"*;/74%\;,",%"%/74%+"%4"&Y/%1;"i3"'+4"b<%"i2 Ö"JZ3"4;,"
*<+'%1&$;&%,",%"=%&%1+&"-%"/+&%1+"+&`4;=+"+8+-$%&-;" 4+,"<&$-+-%," $/+=$&+1$+,?" i,  j"9"G a  los 
&Y/%1;,"1%+4%,3"*;&"71;7$%-+-%,"'+4%,"b<%"i2=j2MG2M4NGM&OPN
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%4%*'1;/+=&0'$*+,N
U$&+4/%&'%3"4+,"*;&-$*$;&%,"'%*&;4P=$*+,"9"7;4('$*+,"-%"4+"07;*+"$&g<9%1;&"
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/%*`&$*+,3"O<%"*+7+a"-%"$1"/`,"+44`"%"$/+=$&+1"<&+"&<%M+"O(,$*+"%&"4+"b<%"
4;,"*+/7;,"%4%*'1;/+=&0'$*;,3"<&+"M%a"*1%+-;,3",;&"+4=;"1%+43"b<%"%L$,'%&"9"
+*'Y+&",%=Y&"4+,"4%9%,"b<%"-%,*1$5$P"%&",<,"%*<+*$;&%,N
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4+";'1+N"Q;"G+9"*$%&*$+"7<1+"71$/%1;"9"-%,7<0,"*$%&*$+"+74$*+-+N"64"*+,;"-%4"
%4%*'1;/+=&%'$,/;"/<%,'1+"b<%"4+,"-;,",%"M+&"*1%+&-;"%&"7+,;,",<*%,$M;,3"
$/7<4,`&-;,%"/<'<+/%&'%N

U%*G+"-%"1%*%7*$P&?"]^Ñ^kÑ]^Z]
U%*G+"-%"+*%7'+*$P&?"^mÑ^]Ñ]^Z_

En-Claves14-book.indb   33 04/11/13   14:54



EN­CLAVES 
DEL PENSAMIENTO
B%M$,'+"-%"@</+&$-+-%,

:<54$*+*$P&",%/%,'1+4"-%"4+"6,*<%4+"-%"@</+&$-+-%,"9"#$%&*$+,">;*$+4%,
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Convoca
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Normas para la recepción de originales

ZN" 2;,"'1+5+\;,"%&M$+-;,"+"EN­CLAVES DEL PENSAMIENTON"B%M$,'+"-%"@</+&$-+-%,?".1'%3"U$4;­
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la revista EN­CLAVES DEL PENSAMIENTON""
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Secciones de la revista

2;,"+1'(*<4;,",%"$&'%=1+1`&"%&"4+,",%**$;&%,"b<%"*;&O;1/+&"4+"1%M$,'+?"

1.  Artículos?"'1+5+\;,"-%"&+'<1+4%a+"'%P1$*+";"+74$*+-+"b<%"*;&'1$5<9+&"+"-$O<&-$1"4;,"'%/+,3"
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2.  Réplicas o debates?"'1+5+\;,"b<%"71%,%&'%&"-$,*<,$;&%,"%&"';1&;"+"4$51;,3"'%L';,"9Ñ;"+1'(*<4;,N

3.  Traducciones y entrevistas?"'1+5+\;,"b<%",%+&"'1+-<**$;&%,"$&0-$'+,"-%"+<';1%,"9"'%/+,"

1%4%M+&'%,"""7+1+"4+,"G</+&$-+-%,N

4.  Comentario a libros?"'1+5+\;,"b<%"71;54%/+'$*%&"%&"';1&;"+"4$51;,"1%*$0&"7<54$*+-;,N

5.  Reseñas de libros?"'1+5+\;,"b<%"%L7;&=+&"%4"+1=</%&';"*%&'1+4"-%"4$51;,"1%*$0&"7<54$*+-;,N"

Normas editoriales
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54+&*+,"+11$5+"9"&$&=<&+"+5+\;N
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Respecto a las normas de citación:
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Envío de colaboraciones
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