
1234 
    
SEARCH / BUSQUEDA 
Key or Title words: 
 
Author/Autor: 
  
 
Search / Buscar 
 
 
VOLUMES / VOLUMENES 
 
 
Vol. 48 - 2015 - New 
  
N2-Jun: International Year of Light 
 
Special issue dedicated to the International Year of Light 
Número especial dedicado al Año Internacional de la Luz 
Authors: F. Moreno, S. Jarabo 
Pages: i DOI: 10.7149/OPA.48.2.i Details: Not available 
 
Introduction to Research / Introducción a la Investigación 
 
A geometric description of the spatial coherence and Babinet'sp like 
principle for the fringe visibility 
Una descripción geométrica de la coherencia espacial y un principio similar al 
de Babinet para explicar la visibilidad de franjas 
Authors: H. J. Rabal, N. L. Cap, E. Grumel, M. Trivi 
Pages: 63-75 DOI: 10.7149/OPA.48.2.63 Details: More... 
 
Education paper /Artículo Educativo 
 
Image processing and computing for digital holography with ImageJ 
Procesamiento y cómputo de imágenes para holografi?a digital con ImageJ 
Authors: R. Castañeda, P. Piedrahita-Quintero, J. Garcia-Sucerquia 
Pages: 77-84 DOI: 10.7149/OPA.48.2.77 Details: More... 
 
Popular Science / Divulgación Científica 
 
Total internal reflection: light on the other side 
Reflexión total: luz al otro lado 
Authors: S Jarabo 
Pages: 85-88 DOI: 10.7149/OPA.48.2.85 Details: More... 
 
Cancelation of the Total Internal Reflection condition 
Cancelación del condición de Reflexión Interna Total 
Authors: F.J. Salgado-Remacha 
Pages: 89-92 DOI: 10.7149/OPA.48.2.89 Details: More... 

Cristina Margarita Gomez Sarabia




 
Red fluorescence of chlorophyll 
Fluorescencia roja de la clorofila 
Authors: J.L. Garcia-Pomar, R. Gutierrez-Contrera 
Pages: 93-97 DOI: 10.7149/OPA.48.2.93 Details: More... 
 
Optical invisibility by refraction index matching... But revealed by 
fluorescence 
Invisibilidad óptica por ajuste de índice de refracción... pero desvelada por 
fluorescencia 
Authors: M.M. Sánchez-López, I. Moreno 
Pages: 99-104 DOI: 10.7149/OPA.48.2.99 Details:
 More... 
 
Gin-tonic: fluorescence in a cocktail bar 
Gin-tonic: fluorescencia en un bar de copas 
Authors: S. Vallmitjana , I. Juvells , A. Carnicer 
Pages: 105-108 DOI: 10.7149/OPA.48.2.105 Details:
 More... 
 
Spontaneous and stimulated emission 
Emisión espontánea y emisión estimulada 
Authors: Y. Arosa, R. de la Fuente 
Pages: 109-113 DOI: 10.7149/OPA.48.2.109 Details:
 More... 
 
Simple microscope based on laser and water drop 
Microscopio simple basado en láser y una gota de agua 
Authors: J.L. Garcia-Pomar, G. Cristobal 
Pages: 115-121 DOI: 10.7149/OPA.48.2.115 Details:
 More... 
 
Control of light by sound 
Control de la luz mediante el sonido 
Authors: J. Gamo 
Pages: 123-127 DOI: 10.7149/OPA.48.2.123 Details:
 More... 
 
White-light optical vortices generated with holographic optical elements 
Vórtices ópticos de luz blanca generados con elementos ópticos holográficos 
Authors: J. Marín-Sáez, M.V. Collados, I. J. Sola, J. Atencia 
Pages: 129-133 DOI: 10.7149/OPA.48.2.129 Details:
 More... 
 
Nonlinear crystals: are they magic? 
Cristales no lineales: ¿son mágicos? 
Authors: V. González-Fernández, G. Pérez, E. Vasallo, K. Grützmacher, 
L.M. Fuentes, C. Pérez, M.I. de la Rosa 
Pages: 135-139 DOI: 10.7149/OPA.48.2.135 Details:
 More... 



 
How to control the laser emission in single longitudinal mode 
Como controlar la emisión de un láser en un solo modo longitudinal 
Authors: V. González-Fernández, E. Vasallo, G. Pérez, K. Grützmacher, 
L.M. Fuentes, C. Pérez, M.I. de la Rosa 
Pages: 141-144 DOI: 10.7149/OPA.48.2.141 Details:
 More... 
 
Light-gummy interaction: absorption and transmission of light 
Interacción luz-gominola: absorción y transmisión de luz 
Authors: A. Gargallo, A. I. Gómez-Varela 
Pages: 145-147 DOI: 10.7149/OPA.48.2.145 Details:
 More... 
 
Color mixing with glass 
Mezcla de colores con vidrio 
Authors: Y. Arosa, R. de la Fuente 
Pages: 149-152 DOI: 10.7149/OPA.48.2.149 Details:
 More... 
 
Unexpected colored shadows: beyond simple additive color mixtures 
Inesperadas sombras coloreadas: más allá de la simples mezclas aditivas de 
color 
Authors: J.L. Nieves, J.A. García, J. Romero 
Pages: 153-158 DOI: 10.7149/OPA.48.2.153 Details:
 More... 
 
Light Colors using polarization 
Colores Luz usando polarización 
Authors: C. M. Gómez-Sarabia, J.T. Rodríguez Doñate, R. Rodríguez 
Doñate 
Pages: 159-161 DOI: 10.7149/OPA.48.2.159 Details:
 More... 
 
Photoelasticity in plastic material 
Fotoelasticidad en materiales plásticos 
Authors: A. I. Gómez-Varela, A. Gargallo 
Pages: 163-166 DOI: 10.7149/OPA.48.2.163 Details:
 More... 
 
The beauty of the inhomogeneous 
La belleza de lo inhomogéneo 
Authors: J. A. Vallés 
Pages: 167-170 DOI: 10.7149/OPA.48.2.167 Details:
 More... 
 
Slit-lamp biomicroscopy: Specular reflection and Scattering sclero-corneal 
illumination 
Observaciones con lámpara de hendidura: Reflexión especular y dispersión 
escleral 

Cristina Margarita Gomez Sarabia


Cristina Margarita Gomez Sarabia




Authors: S. Perchés, L. Remón 
Pages: 171-174 DOI: 10.7149/OPA.48.2.171 Details:
 More... 
 
Image formation in the eye: video demonstration 
Formación de imagen en el ojo: video demostrativo 
Authors: A. Gargallo, J. Arines 
Pages: 175-178 DOI: 10.7149/OPA.48.2.175 Details:
 More... 
 
 
 
 
 



ÓPTICA PURA Y APLICADA. www.sedoptica.es 
 

Opt. Pura Apl. 48 (2) 159-161 (2015)  © Sociedad Española de Óptica 
 

159 

!"#$%&'(#)*+,&-./$0.$&1&!/#(%&2/3)*4+./50&./$0678/.+&
-$.6/(0%&906$,0+6/(0+*&:$+,&(8&;/4<6&1&-$../50%&=>(&906$,0+./(0+*&?$&*+&;)@&

 

!"#$%&'()(*+&,+"-#&.()/*"0/%"(-&
'()(*1+&!,0&,+/-2(&.()/*"0/3"4-5&

&
 A,/B6/0+&C+,4+,/6+&D5E$@F-+,+G/+HIJ&&K(BL&!(EMB&N(?,74)$@&2(>+6$OJ&N+P*&N(?,74)$@&

2(>+6$Q&
!"#$%&'()*(+&,*-$.&$/)*&$0$1+')&2("$%343235,$.&$6,7&,3&)8(2$9(+':2$6)(':(*-$;(<(+(,=("$>,34&)23.(.$.&$
?:(,(@:(*-"$9())&*&)($;(<(+(,=(AB(<<&$.&$;(,*3(7-$C+D$EDF$G!DHD$9-+:,3.(.$.&$I(<-$/<*-"$;(<(+(,=("$?*-D"$

EJHHF"$KLM3=-$
ED$6,2*3*:*-$N&=,-<573=-$;:'&)3-)$.&$6)(':(*-"$9())&*&)($6)(':(*-A;3<(-"$C+D$!#DO"$EJH#!"$6)(':(*-"$?*-D$

K&M3=-D$
RIS&TFE+/*%&maggie_gomezsa@yahoo.com&

&
N$.$/3$?&1&N$./G/?(%&UO1UV1OUHW& =..$#6$?&1&=.$#6+?(%&HV1UV1OUHW&

2X9%&HUYZH[\1X'=Y[]YOYHW\&

6789:6'9;&

^$&#,$B$06& +& B"B6$E+6/.&_+"&(8&#,(?)./04& */4<6& .(*(,&)B/04& 6<$&G/,$8,/04$06&E+6$,/+*& .$**(#<+0$&+0?&
#(*+,/@+6/(0Y&
 
<1=&>(*2+;&X#6/.B&$?).+6/(0J&`/,,$8,/04$0.$J&'(*+,/@+6/(0J&A$**(#<+0$!Y&

:?8@A?B;&

T0& $B6$& 6,+G+a(& B$& #,$B$06+& )0+& 8(,E+& B/B6$EM6/.+& ?$& #,(?)./,& .(*(,& *)@& )B+0?(& $*& E+6$,/+*&
G/,,$8,/04$06$&.$*(8M0!&"&#(*+,/@+./50. 
 
C/)/D*/+&3)/E1;&T?).+./50&$0&5#6/.+J&`/,,$8,/04$0./+J&'(*+,/@+./50J&A$*(8M0. 
&

&
:?F?:?B'?8&6BG&!HB<8&I&:?F?:?B'H68&J&?B!6'?8&
bHc& <66#%11___Y$?).+#*)BY(,41*)@1#(*+,/@+./(0Y<6E*&&

bOc& N/.<+,?&'Y&d$"0E+0J&N(G$,6&`Y&;$/4<6(0J&C+66<$_&-+0?BJ&NP&$Q&0,+(,$R&=*:)&2$-,$IP023=2"$%&2S*-'$
1.3*3-,$B-<:+&$6J&G"&6<$&A+*/8(,0/+&90B6/6)6$&(8&!$.<0(*(4"J&C/.<+$*&=Y&D(66*/$GJ&+0?&N)?(*8&'8$/88$,J&T?Y&
QQFQY&RH\VQSJ&ROUUVSJ&ROUHQSY&

&bQc& =)B6/0$&^((?&A(E+,(_J&e!<$&=,6&(8&'(*+4$Je&<66#%11G)**$6/0YB_+,6<E(,$Y$?)1G)**$6/0F/BB)$F
+,.</3$1/0?$fY<6E*gQd#h[]Y<6E*&&

b[c&&K(,4$&`+,,/(&D5E$@&?$&=4i$,(J&jk0&.+*$/?(B.(#/(&?$&.$*(8M0&$0&6)&(,?$0+?(,Jl&
<66#%11___Y./$0./+$0+../(0Y(,41&

&

K5&H-%*(2,33"4-&
;+& *)@J& .(E(& (0?+& $*$.6,(E+40L6/.+& 6,+0B3$,B+*& 6/$0$& *+B& .+,+.6$,7B6/.+B& ?$& *(04/6)?& ?$& (0?+& R.(*(,SJ&
+E#*/6)?&RG,/**(S&"&#(*+,/@+./50&bHcY&!+06(&*+&*(04/6)?&?$&(0?+&.(E(&$*&E5?)*(&+*&.)+?,+?(&?$&*+&+E#*/6)?&
B(0&#$,.$#6/G*$B&+*&(a(&<)E+0(J&B/0&$EG+,4(&*+&#(*+,/@+./50&0(Y&-$&0$.$B/6+&)0&#(*+,/@+?(,&#+,+&m)$&$*&(a(&
<)E+0(& #)$?+& 3/B)+*/@+,& B/& *+& *)@& $B6M& #(*+,/@+?+Y& ;+& *)@& #)$?$& $B6+,& #(*+,/@+?+& #(,& ,$8*$f/50J& #(,&
$B#+,./E/$06(&(&)B+0?(&)0&E+6$,/+*&G/,,$8,/04$06$Y&Tf/B6$0&(Ga$6(B&G/,,$8,/04$06$B&$0&*+&0+6),+*$@+J&.(E(&
B(0& *+B& +*+B& ?$& )0+& */GL*)*+J& *+B& +*+B& ?$& )0+& E(B.+& .+B$,+J& *+& .+*./6+Y& ;+& #(*+,/@+./50& $0& E+6$,/+*$B&
G/,$8,/04$06$B& B$&(GB$,3+&.(E(&)0&$B#*$0?(,&?$& .(*(,$BY&=B/E/BE(&$f/B6$0&E+6$,/+*$B& 8+G,/.+?(B&#(,&$*&
<(EG,$&m)$&B(0&G/,$8,/04$06$B&.(E(&$B&$*&#+#$*&.$*(8M0&(&*(B&E/BE(B&8/*6,(B&#(*+,/@+?(,$BY&

Cristina Margarita Gomez Sarabia


Cristina Margarita Gomez Sarabia


Cristina Margarita Gomez Sarabia




ÓPTICA PURA Y APLICADA. www.sedoptica.es 
 

Opt. Pura Apl. 48 (2) 159-161 (2015)  © Sociedad Española de Óptica 
 

160 

d$"0E+0&bOc&#,(#)B(&$*&)B(&?$&#+#$*&.$*(8M0&#+,+&#,(?)./,&.(*(,$B&*)@Y&X6,(B&+)6(,$B&bQcJ&*(&<+0&)6/*/@+?(&
#+,+& #,(?)./,& (G,+B& +,67B6/.+BY& n)$B6,(& (Ga$6/3(& $0& $B6$& 6,+G+a(& $B& #,$B$06+,& )0+& 8(,E+& B/B6$EM6/.+& ?$&
#,(?)./,&.(*(,$B&*)@&)6/*/@+0?(&8/*6,(B&?$&#(*+,/@+./50&+..$B/G*$B&+&6(?(&#PG*/.(&"&,$+*/@+G*$&$0&)0&B+*50&?$&
.*+B$B&B/0&0$.$B/?+?&?$&$m)/#(&B(8/B6/.+?(Y&

&

L5&C*(312"M"1-%(&
T*&#+#$*&.$*(8M0&#)$B6(&$06,$&?(B&#(*+,/@+?(,$B&#,(?).$&.(*(,$BY&T*&.(*(,&?$#$0?$&?$*&4,(B(,&?$*&.$*(8M0&
+B/&.(E(&?$*&0PE$,(&?$&.+#+B&?$&#+#$*&.$*(8M0Y&&

k0& #*/$4(& ?$& #+#$*& .$*(8M0& B$& .(*(.+& B(G,$& )0+& #+06+**+& ?$& (,?$0+?(,& R.,/B6+*& *7m)/?(S& m)$& $E/6$& *)@&
*/0$+*E$06$& #(*+,/@+?+Y& T*& #+#$*& .$*(8M0& B$& & ,(6+& <+B6+& (GB$,3+,& .+E#(& G,/**+06$& (& .+E#(& (B.),(Y& ;+&
?/,$../50&?$&$B6(B& /0?/.+,M&.+?+&)0(&?$& *(B&$a$B&?$&G/,,$8,/04$0./+J&$*&$a$&,M#/?(&"&$*& *$06(Y&=& *(& *+,4(&?$&
.)+*m)/$,+&?$&*(B&$a$BJ&B$&.(,6+&)0+&6/,+&?$&#+#$*Y&TB6+&6/,+&?$&#+#$*&.$*(8M0&+&B)&3$@&B$&.(,6+,M&$0&B$../(0$B&
?$&?/8$,$06$B&*(04/6)?$BY&-$&$04,+#+0&6(?+B&$**+BY&-$&.(*(.+&$*&B6+.o&?$&6/,+B&?$&#+#$*&.$*(8+0&$08,$06$&?$&
)0& E(0/6(,& ;A2& "& )B+0?(& )0& #(*+,/@+?(,F+0+*/@+?(,J& G/$0& .(0& B)& $a$& ?$& #(*+,/@+./50& #+,+*$*(& +& *+&
#(*+,/@+./50&?$&*+&#+06+**+&(&#$,#$0?/.)*+,Y&2$&$B6+&E+0$,+J&B$&(GB$,3+0&?$&)0+&B(*+&3$@&6(?(B&*(B&.(*(,$B&
#,(?)./?(B&#(,&$*&?/8$,$06$&0PE$,(&?$&.+#+B&?$&#+#$*&.$*(8M0J&.(E(&B$&E)$B6,+&$0&*+&8(6(4,+87+&?$&*+&d/4Y&H&&
GSY&k0+&3$@&<$.<(&$B6(J&B$&#)$?$0&(GB$,3+,&.(*(,$B&?/8$,$06$B&+&*(B&+06$,/(,$B&+&?/8$,$06$B&(,/$06+./(0$B&
?$*&+0+*/@+?(,&(&6+EG/L0&,(6+0?(&$*&B6+.o&?$&6/,+B&?$&.$*(8M0&.(E(&B$&E)$B6,+&$0&*+B&8(6(4,+8/+B&H&+S&"&H&.SY 

 
d/4Y&H&GS&A(*(,$B&#(,&0PE$,(&?$&.+#+B&?$&.$*(8M0%&?$&H&+&]Y&+S&A(*(,$B&(GB$,3+?(B&+*&4/,+,&*+B&.+#+B&[W&4,+?(BJ&.S&A(*(,$B&(GB$,3+?(B&

+*&4/,+,&*+B&.+#+B&\U&4,+?(B&

&

N5&C(*&O,P&Q,-3"(-/;&91(*R/&"-E(),3*/2/&
;(B&.+E#(B&E+40L6/.(B&"&$*L.6,/.(B&?$&*+&*)@&(B./*+0&+&M04)*(B&,$.6(B&$0&*+&?/,$../50&?$&E(3/E/$06(Y& &;+&
*)@&0+6),+*&(&*)@&G*+0.+&0(&6/$0$&)0+&?/,$../50&#,$8$,$0./+*&?$&3/G,+./50%&LB6+&B$&?+&$0&.)+*m)/$,&?/,$../50Y&
;+& *)@& #(*+,/@+?+& */0$+*E$06$& $B6M& ,$B6,/04/?+& +& 3/G,+,& $0& )0+& B(*+& ?/,$../50Y& ;+& *)@& 0+6),+*& B$& #)$?$&
#(*+,/@+,&<+./$0?(&)B(&)0&8/*6,(&#(*+,/@+?(,J&(&)B+0?(&)0&E+6$,/+*&G/,,$8,/04$06$Y&&

k0&8/*6,(&#(*+,/@+?(,&*/0$+*&?$a+&#+B+,&B(*(&*+B&(B./*+./(0$B&m)$&$B6M0&$0&*+&?/,$../50&?$*&$a$&?$*&#(*+,/@+?(,&
"& *+B& (B./*+./(0$B& $0& (6,+B& ?/,$../(0$B& *+B& +GB(,G$Y& T0& )0& E+6$,/+*& G/,,$8,/04$06$& *+& *)@& 3/+a+& +& ?(B&
3$*(./?+?$B&?/8$,$06$B&+&*(&*+,4(&?$&)0&$a$&(,?/0+,/(&"&(6,(&$f6,+(,?/0+,/(Y&&;+B&(0?+B&m)$&B$&#,(#+4+0&$0&
.+?+& )0(& ?$& $B(B& $a$B& $B6M0& #(*+,/@+?+B& */0$+*E$06$& $0& ?/,$../(0$B& #$,#$0?/.)*+,$BY& & -/& *+& *)@& m)$&
+6,+3/$B+&$*&E+6$,/+*&G/,$8,/04$06$&B$&<+.$&#+B+,&+&6,+3LB&?$&#(*+,/@+?(,$B&.,)@+?(BJ&B(*+E$06$&#+,6$&?$&
.+?+&)0+&?$&*+B&.(E#(0$06$B&B$&6,+0BE/6/,MY&

T*& E+6$,/+*& G/,$8,/04$06$& .(E(& B)& 0(EG,$& *(& 70?/.+& 6/$0$& ?(B& 70?/.$B& ?$& ,$8,+../50& #(,& *(& m)$& *+B&
.(E#(0$06$B&?$& *+& *)@&m)$&+6,+3/$B+&$*&E+6$,/+*&$E$,4$,M0&.(0&)0+&?/8$,$0./+&?$&8+B$Y&d/0+*E$06$J&.+?+&



ÓPTICA PURA Y APLICADA. www.sedoptica.es 
 

Opt. Pura Apl. 48 (2) 159-161 (2015)  © Sociedad Española de Óptica 
 

161 

.(*(,&(& *(04/6)?&?$&(0?+& B$&3$,M&+8$.6+?+&#(,& *(B&?/8$,$06$B& 70?/.$B&?$& ,$8,+../50&?$*&E+6$,/+*& "&#(,& B)&
4,(B(,J&#,(?)./$0?(&/06$,8$,$0./+&.(0B6,).6/3+&(&?$B6,).6/3+&4$0$,+0?(&+B7&?/8$,$06$B&.(*(,$BY&
S5&&:1+,)%/2(+&=&(D+1*E/3"(-1+&
T0& 0)$B6,+& $f#$,/$0./+J& $*& #+#$*& .$*(8M0& .(E$,./+*& 6/$0$& ?/8$,$06$B& 4,(B(,$B& #(,& *(& m)$& B$& #,(?)./,M0&
?/8$,$06$B&.(*(,$B&+&?/8$,$06$&0PE$,(&?$&.+#+B&+&*(B&E(B6,+?(B&$0&*+&d/4Y&HY&&;(B&$a$B&?$&G/,,$8,/04$0./+&0(&
B/$E#,$& .(/0./?$0& .(0& $*& *+,4(& "& $*& +0.<(& ?$*& #+#$*& b[cY& & T0& $*& 3/?$(& ?$& +G+a(& B$& E)$B6,+& )0+& 8(,E+&
+,67B6/.+&?$.(,+6/3+&(&*P?/.+&?/0ME/.+&?$&)B+,&$*&.(*(,&*)@&#,(?)./?(&.(0&#(*+,/@+./50&"&.$*(8M0Y&

&

&

&

&

&

&

&

&

&

&

&

&

d/4Y&O&&d(,E+&?/0ME/.+&?$&)B+,&.(*(,&*)@Y&

&

T5&'(-3),+"(-1+&
',$B$06+E(B&)0&EL6(?(&B/B6$EM6/.(J&8M./*&"&G+,+6(&?$&(G6$0$,&.(*(,$B&*)@&)B+0?(&.+#+B&?$&#+#$*&.$*(8M0J&
8M./*E$06$&,$#,(?)./G*$&$0&)0&B+*50&?$&.*+B$B&B/0&$*&)B(&?$&$m)/#(&B(8/B6/.+?(Y&

&

6#*/213"M"1-%(+&

=4,+?$.$E(B&+&0)$B6,(B&$B6)?/+06$B&A(*)EG+&9,$0$&TB#/6/+&27+@J&2/+0+&p+*$,/+&n/>(&A+B6,(J&K(BL&K)+0&
'L,$@&-+*+@+,&#(,&#(0$,&+&#,)$G+&*+&E$6(?(*(47+&"&*+&8(6(4,+87+&?$&*+&d/4Y&H&6(E+?+&$0&.*+B$Y&
 
&


