
KANONIKH E3ET ALH L:TO MA0HMA 
"E<I>APMOrE:E TfiN LASERS l:TH BIOlA TPJKH KAI TO llEPIBAAAON" 03/03/2015 

Ta et !lU'W c:ivm tO"OOUVU!lU. Ot ~U9!10l ·nov c:pyamwv ea U1tOAOytcr8ouv 7tpocr8C:'ttl((l moue; f3a9!10U<; 'tT]<; 
c:~tmO"T]c; . .KA.f:tma ~tf3A.ia, KtVTJni Kat O"TJ!l8t<ilcrc:tc; . 

L'uoaoxovw;: M. MaKponouA.ou, A. DanayuiwT]c; t.uipKeta: 2~ ffipec; 

E>iua I 
(a) Deptypa\jfT£ Ta napaKthw <patY6!lcva nou xapaKLTjpit;ouY optoW~Yec; an6 nc; <pwL09ep!ltK£c; 
otaotKacriec; aA.A.T] A.eniopaGTJc; LTJc; aKnYo~oA.iac; laser !1£ wuc; mwuc;: i) .!.:!.flfu (yta 9£WOKpacriec; an6 
60° £we; 90° C), ii) ATJ.Wnoincrn (yta 9ep!lOKpacria 100° C). 
(~) t.ivovTat m napaK<hro laser KaTa e>etpa au~aY611cvou !liJKouc; Kli!laToc;, an6 TO UV £roc; w IR: 

a) ArF excimer laser (A.= l93 nm), b) He-Ne laser, c) Nd:YAG laser (A.= l ,06 !lm), d) Er:YAG 
laser (A.=2,94 J..tm), e) C02 laser (A.=l 0,6 11m),. 

Data an6 aULa m laser napoumat;ouY npo~A.iJ!laLU £7tlKtVOUVOLTJLUc;, Kat ytan, ()£ amxn £K9£0] yta 
Ka9£ iva an6 m napaKa-rro J..lEPTJ LOU av9pffimyou o<p9al .. !lo1i: 

- TOY KepaLOetOij XLTWYa TOU O<p9aA!lOU 
- TOY a!l<pt~AT]GTpOetOij xmoYa TOU o<p9aAJ..LOU; 

0iua2 
(a) LTTJY EAA.aoa nwA.ouVLat napaYOJ..La oeiKTec; laser (laser pointer) nou napayouv npamVT] oie>J..LTJ 
<proT6c; tcrxlioc; ~50 mW. H oie>!lTJ £m£pxe-rat cr-ro J..Lan cv6c; aY9pffinou Kat wnat;emt f..l£ LTJ ~o~9£tu wu 
Kepa-roetoouc; Kat LOU <paKou crwv a!l<pt~A.T]mpoeto~ xt-rffiva, e>£ KT]A.ioa Otu!li -rpou 16 !lm. 0eropoliJ..te 
6n o XP6Yoc; avaKA.acrnKou avmyoKA.emi!lmoc; -rroY o<p9aA.J..tffiY etYat 0,25 s. YnoA.oyicrT£ TT]Y 
aKnYO~OAT]GTj TOU aJ..L<pl~AT]e>TpOetOOUc;. L:ac; OtYELUl 0 niYaKUc; !1£ HJ..tic; !lEYlGLTJc; £m-rpm~c; £K9e0Tjc; ij 
MPE (MPE = Maximum Permissible Exposure, an6 w np6mna ANSI Z136.1-1993), e>tOY onoioY ocv 
GUJ..l7teptA.aJ..t~aY£tat To J..li]Koc; KUJ..latoc; Tou cruyKeKptJ..tivou laser pointer. L:xoA.tacr-r£ to ano-r£A.ee>J..la crac; 
J..le ~aGTJ aU11 crxenKi] nJ..li] wu nivaKa. 

T'll:n:or; Laser Mt)Ko<; Kllf.lU'tO<; (f.lm) MPE, (f.I.EO"TJ 7nlKVO'tlJ-ra •ax'llor; O"E watts/cm2) 

Xpovoc; iKOEO"TJ<; O"E s --> 0,25 s 10 s 600 s 

C02 10,6 - 0,1 W/cm2 -

Nd:YAG (cw) 1,064 - 5,1 X 10-3 -
GaAs (diode) 0,840 - 1,9x 10-3 -

HeNe 0,633 2,5x 10-3 - 293 x ]0-6 

(JI) lleptypa\jfT£ LTJ ~amKi] 9eropia LTJc; otayvroGTJc; J..Lie>w LUXUJ..le-rpiac; laser Doppler ( aYa<pip£1'£ 
J..leptK£c; ~toi:atptK£c; £<papJ..lOY£c;) . 

E>iua3 
a) Na neptypa<pei cruYonnKa T] apx11 A.enoupyiac; J..ttac; otam~T]c; lidar nou XPTJ01J..l01IOt£hat yta TllY 
aYtXV£U011 LT]c; mXt}tT]Tac; Kat LTJc; OteU9UVe>T]c; LOU aYE!lOU GLT]V Tp07t00<patpa (n.x. 0.5-5 km). ~) Me 
~aGTJ LTJV e~icrroGTJ lidar (-rexvtKi] DIAL: e<pap!loyi] cr£ 2 J..L~KT] KUJ..Lawc;) va unoA.oyicr£-r£ LTJY e~ie>WGTJ 
LT]c; cruyK£VTpWGTJc; N(z) ev6c; !iOptaKOU punaYTij GUY GUVUpLTjGT] LTJc; a7t60LUGT]t.; Z, an6 1'0 crUGTllJ..la 
lidar, Ka9ffic; Kat aAJ..roy napa!lt-rproY (cr~J..La lidar, cvepy6c; otatoJ..Lij anopp6<pTJGT]c;, ili.). An6 nmouc; 
napayoYTec; e1tTJppeat;£mt T] aKpi~£la LT]c; J..LETPTJGT]c; au~c;; y) Na E~T]yi]e>£1'£ ytaTi GLTJY e~icrro()T] lidar 
eJ..l<pavit;£-rat o 6poc; A/r2, r eivm T] an6crm0TJ tou cr-r6xou Kat A T] £m<paYaa A.iJ'I'llc; TOU TTJA.ee>Koniou 
( onrocroi]no-r£ Ya officret£ TO crxettK6 L:xiJ!la). 

E>i!la 4 
a) lleptypa\jf-r£ cruvon-rtKa TO <pmv6J..teYo LT]c; Yllf.laLOnoiT]GTJc; Ka-ra •11 otaOoGTJ un£p-mcvffiv (XPOYtKa) 
(fs) naA.wov laser 0LTJV aT!l6cr<pmpa. E~T]Yete>T£ ytmi Kata to <patv6!lcvo LTJ c; OTJJ..ltOupyouvtat naA.J..Loi 
laser «AeuKm~J» <pw•6c;. Dowuc; punouc; J..LnopoUJ..L£ Ya J..lETp~croUJ..L£ Jle LTJV T£XVtKi] auTi] Kat J..le ~a()T] 
nota e~ie>ro()T]; ~) Na neptypa<pei GUY07tttK6. w <patY6J..tCVO LT]c; e>K£8a0T]c; Raman KaTa LTJ 8t6.8o0T] 
tcrxupi]c; aKttYo~oA.iac; laser GLTJY ULJ..LOe><patpa ( crxeouicr-r£ m ota<popa K~avnKa min£8a). Do tic; 
GUV9~Kec; 7tpE1t£t Ya tKaV01tOlOUYTat a1t6 Touc; bta<popouc; !iOptaKOUt.; K~avnKouc; apt9J..LOUt.;; 

KaJ..~ CJrzrvxia! 


