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!"µ# 2$  
 
%&'()*+,-, .(/0(+$)1($2 %3µ#+$4 '1# +, 5/6)7-, µ1#4 8"-,4 -+, 9#8µ:;# 
+$&  <=#5/,)7+6 >#8,',+6 +$& +$µ"# «<+$µ1(64 (#1 ?$)1#(64 @&-1(64» µ0 
'=7-+1(* #=+1(0:µ0=$ «A01)#µ#+1(6 <+$µ1(6 ?$)1#(6 @&-1(6». 

 
A)*0;)$4: !"µ#$%& µ' ()* +)&(,-')*  (./ 0. 3549/2007 1&)  (2* 34./56)17*  
849#&:2* 38913/;1/23-4-2007 4./ +2µ.:)'"<21' :(. =>?/608/;/24-4-2007 1&) 
(./ ,5<5./ 34 4&5. 1@, 2& 1&) 3 (./ 0.3848/2010 1,<' '1A'1(.5)19 :Bµ&, 
&4&5(CD'(&) 1&(, (& 2/3 &49 µEA2 F>G (./ .)1'C./ Hµ7µ&(.* 1&) 1&(, (. 1/3 &49 
µEA2 F>G ,AA$% Hµ2µ,($% (./ C+)./ 7 ,AA$% 8>I (2* 2µ'+&47* 7 (2* &AA.+&47*. 
H. :"%.A. ($% µ'AB% (./ >1A'1(.5)1." !Bµ&(.* +'% µ4.5'C %& 'C%&) µ)159('5. &49 
11 (E%('1&) 1&) +'% µ4.5'C %& /4'5@&C%') (& 15 (+'1&4E%(') (./ C+)./ 7 :/%&#."* 
6%$:()1." &%()1')µE%./ µ' (2% /49 4A75$:2 <E:2. 
J&µ@,%.%(&* /49K2  ()* +)&(,-')*  (2* 4&5. 2  ?'#. F. ,5<5./ 6  (./ 0.2083/92 :' 
:/%+/&:µ9 µ' (. ,5<5. 24 (./ 0. 3549/2007 1&) (./ ,5<5./ 34 4&5. 1@, 2& 1&) 3 (./ 
03848/2010 (& µEA2 F>G (./ Hµ7µ&(.* 4./ EL./% +)1&C$µ& %& :/µµ'(,:L./% :(. 
>1A'1(.5)19 !Bµ& 'C%&) 10. H& µEA2 F>G (./ Hµ7µ&(.* :(2 @&<µC+& (./ ?&<262(7 
1&) (./ 8%&4A25$(7 ?&<262(7  'C%&) :(. :"%.A. 23. G5.26."%(&) @,:') (./ 
,5<5./ 34 4&5. 3 (./ 0. 3848/2010 (& µEA2 (./ H.µE&.  
 
?"/, +$& B$µ"# 
 

1. @7+C(,4 >7=/=$4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: =/:)17 Laser 
@.> E1$)1-µ$2: 77/8-5-1989 ((. 0GFF) 

 
2. F#)#/#µ5:;,4 E,µ6+)1$4, ?&<262(7*, Hµ7µ& =/:)17* G.?.  
D=7-+1(* <=+1(0:µ0=$: G')5&µ&()17 8(.µ)17 1&) M.5)&17 =/:)17 
@.> E1$)1-µ$2: 275/6-11-2003 ((. 0GFF) 

 
 

3. BG$2)$4 !0*;7)$4 - H7C==,4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* #=+1(0:µ0=$: G')5&µ&()17 8(.µ)17 =/:)17 
@.> E1$)1-µ$2: 178/30-10-1995 ((. 0GFF) 

 
 
N &5)<µ9* ($% /4&5L9%($% µ'AB% F>G ($% A.)4B% H.µE$% (./ Hµ7µ&(.* 
/4'5@&C%') (.% &5)<µ9 (7 µEA2 F>G), '1'C%$% 4./ +)1&)."%(&) %& µ'(,:L./% :(. 
'1A'1(.5)19 :Bµ& µEL5) (2* :/µ4A75$:2* ($% 2/3 ($% µ'AB% (./ '1A'1(.5)1." 
:Bµ&(.* (10 µEA2 F>G). G5&6µ&(.4.)'C(&) 1A75$:2 µ' '/<"%2 (./ G5.E+5./ (./ 
Hµ7µ&(.*. !(2% 1A75$:2 +' :/µµ'(EL') . 8%&4A25$(7* ?&<262(7* ;&:CA').* 
O&5µ&%+,52* . .4.C.* &4./:),D') :' '14&)+'/()17 ,+')& &49 1-10-2010 E$* 31-12-
2010. P 1A75$:2 6C%'(&) +)&+.L)1, 1&(, 50% &49 µEA2 (2* @&<µC+&* (./ ?&<262(7 
1&) &49 µEA2 1&(, :')5, (2* @&<µC+&* (./ 8%&4A25$(7 ?&<262(7 1&) 1A25B%.%(&) 
.) 1.1.:  
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?"/, +$& Bµ6µ#+$4 @&-1(64  
 
B#(+1(C ?"/, #5* +, 9#8µ:;# +$& >#8,',+6 (50%) 
 

1. >&/CI,4 J1(*/#$4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: Q'$52()17 8:(5.#/:)17 
@.> E1$)1-µ$2: 59/21-4-1997  ((.0GFF) 

 
 

2. BG#=0+C(,4 A#=#'13+,4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: G')5&µ&()17 =/:)17  !/µ4/1%$µE%2* RA2* 
@.> E1$)1-µ$2: 805/1-10-2009 ((. S’) 
  

 
3. B$µ#)C4 !0*;7)$4, ?&<262(7*, Hµ7µ& =/:)17* G.?.  
D=7-+1(* <=+1(0:µ0=$: Q'$52()17 =/:)17 !(.)L')$+B% !$µ&(C$% 
@.> E1$)1-µ$2: 96/11-6-1996 ((. 0GFF) 

 
 

4. @/&+GC=,4 J1(*/#$4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: =/:)17 ($% !('5'B% 1&) =/:)17 ($% 3A)1B% 
@.> E1$)1-µ$2: 697/9-8-2010 ((. S’) 

 
 
<=#5/,)7µ#+1(C ?"/, #5* +, 9#8µ:;# +$& >#8,',+6 

 
1. >&):+-,4 K/:#4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: Q'$52()17 =/:)17 !(.)L')$+B% !$µ&(C$% 
@.> E1$)1-µ$2: 189/23-10-1998 ((. 0GFF)  

 
2. B-1)3=,4 D03)'1$4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: !('5', ?&(,:(&:2 1&) >4):(7µ2 3A)1B% 
@.> E1$)1-µ$2: 163/23-6-2000 ((.0GFF) 
 

 
3. L3+$4 M0=$I3=, ?&<262(7*, Hµ7µ& =/:)17* G.?.  
D=7-+1(* <=+1(0:µ0=$: Q'$52()17 =/:)17 !/µ4/1%$µE%2* RA2* 
@.> E1$)1-µ$2: 86/21-4-2004  ((.0GFF)  
 

 
4. F#/;$25,4 F)6-+$4, ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: F)&:(2µ)17 1&) I.%.:#&)5)17 =/:)17 
@.> E1$)1-µ$2: 312/11-4-2008 ((. 0GFF) 

 
 
B#(+1(C ?"/, #5* +, 9#8µ:;# +$& <=#5/,)7+6 >#8,',+6  
 

1. >&)1#(:;,4 D03)'1$4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?.  
D=7-+1(* #=+1(0:µ0=$: G')5&µ&()17 =/:)17 3A)1B% 
@.> E1$)1-µ$2: 805/1-10-2009 ((. S’) 



 3 

 
 

2. A#=#'*5$&/$4 F)6-+$4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?.  
D=7-+1(* <=+1(0:µ0=$: =/:)17 3A)1B% 1&) F)&(,-'$% 
@.> E1$)1-µ$2: 230/11-4-2007 ((. NGFF) 
 

 
3. B-Cµ,4 J1(*/#$4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: Q'$52()17 =/:)17 3K2AB% >%'56')B% 1&) 
?.:µ.A.6C& 
@.> E1$)1-µ$2: 277/16-12-2002 ((. 0GFF) 

 
 
<=#5/,)7µ#+1(C ?"/, #5* +, 9#8µ:;# +$&  <=#5/,)7+6 >#8,',+6 
 

1. A#5#;C(,4 H7-6I, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: G&5&(252:)&17 8:(5.#/:)17 
@.> E1$)1-µ$2: 381/21-5-2009 ((. S’) 

 
 

2. F#+G*5$&/$4 L#N#):#4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: =/:)17 Pµ)&6$6)1B% F)&(,-'$% 
@.> E1$)1-µ$2: 408/29-5-2009 ((. S’) 

 
 

3. O#);#9C4 K/:#4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17* G.?. 
D=7-+1(* <=+1(0:µ0=$: 8:(5)1E* 1&) GA&%2()1E* 8(µ9:#&)5'* 
@.> E1$)1-µ$2:  142/11-11-93 ((.0GFF) 
 

 
!/%'LCD./µ' (2 +)&+)1&:C& :/6159(2:2*  (./ '1A'1(.5)1." :Bµ&(.*, 6)& (.%  .5):µ9  
(./ 1/3  &49 '-$('5)1."*  '1AE1(.5'* (+2A&+7 5). Q& 45E4') %& 45.(&<."%  µEA2 
F>G  (9:& :' &5)<µ9, (./A,L):(.% C:. µ' (. +)4A,:). ($% &4&)(."µ'%$% <E:'$%.  
H. 6%$:()19 &%()1'Cµ'%. ($% 45.(')%.µE%$% µ'AB%,  <& 45E4') %& 'C%&), C+)./ 7 
:/%&#."* &%()1')µE%./, µ' (2% /49 4A75$:2 <E:2.   
G5.('C%.%(&) (& µEA2 F>G  ,AA$% Hµ2µ,($%, (& .4.C& :"µ#$%& µ' (.% 1&(,A.6. 
($% +2µ.:)'":'$% (./ 1&) (2 6%B:2 4./ EL./µ' 6)& (. 4'+C. (2* E5'/%&* (./* 
('1µ&C5'(&) 9() 'C%&) 4A2:)E:('5.) :(. 6%$:()19 &%()1'Cµ'%. (2* /49 4A75$:2 <E:2* 
:"µ#$%& µ' (2% 4&5&1,($ 1&(,(&-2:   
 
?"/, E.A C//7= Bµ,µC+7= +$& :;1$& 6 C//$& <.H 
 
B#(+1(C ?"/, 
 

1. >$-µ:;,4 >7=/=$4, ?&<262(7*, Hµ7µ& =/:)17*, G&%'4):(7µ). I$&%%C%$% 
D=7-+1(* <=+1(0:µ0=$: G')5&µ&()17 1&) M.5)&17 =/:)17  
@.> E1$)1-µ$2: 187/3-8-2005 ((.0GFF) 

 
2. B-"(0),4 A0)1(/64, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17*, 
G&%'4):(7µ). I$&%%C%$% 
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D=7-+1(* <=+1(0:µ0=$: 8(.µ)17 1&) M.5)&17 =/:)17  
@.> E1$)1-µ$2: 10/28-1-1993 ((.0GFF) 

 
3. P2)#4 <=;)"#4, 8%&4A25$(7* ?&<262(7*, Hµ7µ& =/:)17*, G&%'4):(7µ). 
I$&%%C%$% 
D=7-+1(* <=+1(0:µ0=$:  8(.µ)17 1&) M.5)&17 =/:)17 
@.> E1$)1-µ$2: 138/2-11-1993 ((.0GFF) 

 
4. ?#&):;,4 <)1-+0:;,4, ?&<262(7*, Hµ7µ& O2µ'C&*, ><%)19 1&) 
?&4.+):(5)&19 G&%'4):(7µ). 8<2%B% 
D=7-+1(* <=+1(0:µ0=$: =/:)1.L2µ'C& 
@.> E1$)1-µ$2: 33/1-4-1994 ((.0GFF) 

 
5. @#)C=+$4 %+#2)$4, ?&<262(7*, Hµ7µ& O2µ'C&*, G&%'4):(7µ). ?57(2* 
D=7-+1(* <=+1(0:µ0=$:  Q'$52()17 O2µ'C& 
@.> E1$)1-µ$2: 30/24-03-1994 ((.0GFF) 
 

<=#5/,)7µ#+1(C ?"/, 
 

 
1. >$&)64 %+&/1#=*4, ?&<262(7*, Hµ7µ& =/:)17*, G&%'4):(7µ). G&(5B%  
D=7-+1(* <=+1(0:µ0=$: 8%,4(/-2 !/:(2µ,($% Laser 1&) >#&5µ.6E*  
@.> E1$)1-µ$2: 292/22-11-2005 ((.0GFF) 
 

 
2. D03)'#4 <=#-+C-1$4, ?&<262(7*, Hµ7µ& =/:)17*, G&%'4):(7µ). G&(5B% 
D=7-+1(* <=+1(0:µ0=$: N4()1.2A'1(5.%)17 
@.> E1$)1-µ$2: 181/2-12-1991 ((.0GFF) 

 
3. P1#)$(C5,4 .&82µ1$4, ?&<262(7*, !L.A7 >#&5µ.:µE%$% M&<2µ&()1B% 
1&) =/:)1B% >4):(2µB%, ><%)19 M'(:9@). G.A/('L%'C.  
D=7-+1(* <=+1(0:µ0=$: N4()17 =&:µ&(.:1.4C& !/µ4/1%$µE%2* RA2* 1&) 
/4'5&6$6)µ9(2(&*   
@.> E1$)1-µ$2: 164/19-11-92 ((.0GFF) 

 
4. L$&µ5$2/,4 K/:#4, 8%&4A25$(7* ?&<262(7*, !L.A7 >#&5µ.:µE%$% 
M&<2µ&()1B% 1&) =/:)1B% >4):(2µB%, ><%)19 M'(:9@). G.A/('L%'C.  
D=7-+1(* <=+1(0:µ0=$: =&:µ&(.:1.4C&  Laser 
@.> E1$)1-µ$2: 127/12-8-1999 ((.0GFF) 

 
5. >1+-*5$&/$4 !0$IC=,4, ?&<262(7*, Hµ7µ& O2µ'C&*, G&%'4):(2µC./ 
?57(2* 
D=7-+1(* <=+1(0:µ0=$:  O2µ)17 F/%&µ)17 
@.> E1$)1-µ$2: 445/16-5-2008 ((. S) 
 

 
H. >1A'1(.5)19 !Bµ& +)&µ.5#B%'(&) &A#&@2()1, 94$* &%&#E5'(&) 4&5&1,($:  
 

1. ?.:µC+2* ?$%/%.* 
2. ?/A,#2* 0)19A&.* 
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3. ?/5)&1C+2* S'B56).* 
4. J"5&* 8%+5E&* 
5. M&/5C+2* 85):('C+2* 
6. G&%&694./A.* O57:(.* 
7. HD&%'(,12* G&%&6)B(2* 
8. HD."5.* Q'9+$5.* – I$,%%2* 
9. H.µ&5,* Q'9+$5.*  
10. H:,µ2* 0)19A&.* 
11. H:E1'52* G'5)1A7* 
12. =&5,%(.* !(&"5.* 
13. =A/(D,%2* 0)19A&.*  
14. =$(,12* ?$%/%.* 
15. O&5&A&µ4C+2* F2µ7(5).* 
 

 
 

815)@E* 849:4&:µ& 
P5,1A'). 11-10-2010 

 
 
 
 

N G59'+5.* (./ Hµ7µ&(.*                   P S5&µµ&(E&* (./ Hµ7µ&(.* 
       
 
 
 
                 S. G. H:)5B%2*                                         8. 85µ'%,12-?./('%(,12 
 
 
 
 
 



!.". 2208,  710 03 #$%&'()* +$,-./ -.': 2810 394300 fax: 2810 394301, pattakou@physics.uoc.gr  
 

  
 
 
 
 
 
 

#$%&'()*, 2 0*(µ1$2*3 2010 
4$. 5$6-.: 12265 
 

5$*/ 
-*3/ &.&. 
!"#"$"µ%&'( )(µ*+#,- (.#/0'#-),  
+78.9.-, -*3 !µ,µ7-*/ :3;)&,/ -*3 
57<(=);-.µ2*3 +$,-./ 
12+34( 5267+"6+&6-,  
+78.9.-, -*3 !µ,µ7-*/ :3;)&,/ -*3 
57<(=);-.µ2*3 +$,-./ 
5-7µ&'( 5267+"6+&6-, 
+78.9.-, -*3 !µ,µ7-*/ :3;)&,/ -*3 
57<(=);-.µ2*3 >67<<2<6< 

 
 
 
?7/ 9<6$2@6 A-), -* B&'(&-*$)&A ?Cµ7 ;-. ;3<(D$27;. =*3 E9)<( ;-)/ 25-10-2010 ;7/ A$);( 
();.9.-E/ 9)7 -.< (FE-7;. -6< D)&7)*'*9.-)&C< -6< 3=*G.H26< 8," +( %$*#27( µ,"9 
:;7(9 )<. 7+( =":µ&'" +-> ?6"%$(#2+* 5":(8(+*, ;-*< !*µE7 «?+-µ,4*9 4", 
@-#,"4*9 1>7,4*9» µ( 9<6;-)&A 7<-)&(2µ(<* «.0,#"µ"+,4* ?+-µ,4*, @-#,"4* 
1>7,4*». 

 
I*<7D)&A/ 3=*G,H)*/ (2<7) * &. "(AD6$*/ - 5E-$*/ J7&)-@,/. 
 
?7/ ;-E'<6 7=A E<7 1)*9$7H)&A ;.µ(26µ7 -*3 3=*G.H2*3 &7) 3=Aµ<.µ7 -6< ($97;)C< -*3 
&7) ;7/ 9<6$2@6 A-) ;KµH6<7 µ( -* %$8$* 24 =7$. 3 -*3 0. 3549/2007 . ();.9.-)&, E&8(;. 
=$E=() <7 3=*1'.8(2 µE;7 ;( 60 .µE$(/, 7=A -*< *$);µA -./ ();.9.-)&,/ (=)-$*=,/. 
 
   
 

L 5$A(D$*/ -*3 !µ,µ7-*/ 

 
M. 5. !;)$C<./  

 
 
+*)<*=*2.;.:  J7&)-@, "(AD6$* - 5E-$* 
 

540B5>?!#I>L +J#!#? 
!I#I4 :N?>+#? 


