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• A YEAR PI?IJ &nST ~ rlS VERY MY) I WAL.'<ED INfO A H)SPITAL OPERATIJIK; 

ROOYo {WALKED r«lT 'l+£El.E.D.J;{SAT J):)IoIII CtI A SToo..../R'fE!P I.ff CHIN ctI TIE 8I1R OF 

A S/IW.L l"ACHINE.jS1GfTED 00+1 A TUBE - AND If( OPERATIOO BEGAJl.J/ A FEW M1NIJrES 

LATER (:ss Tl-WIIO)- IT ""'S~! 
A lOON RETINA IN MY RIGHT EYE I-\I\D BEEN REPAIRED. T!-£RE ",,",S M) PATIENT 

PREPAAATJOO)t(I ~tl;, SEW~, ~, 00 PAIN,~/r1Y CtLY SCNSATIOO WAS 1l!1 
totA,,, ,,<=- 'j ' ./... .• - , 

Or-t,:r..IGHT SO BlIGHT AND SO FAST/, ..... T 1 ~!!1! ~ I SAW IT, 11-£ 
PROCEDURE WAS SIMILAR TO Tl¢.T OF SPQT-'fELnlt/G. ~ EXl'REI'ELY DIFFIClLT AND 

PRESSlRE-FIUED CJ'ERATIOO TKo\T M'f FRIEND, j·\o:IJ.'HCE RonieeRG, USED TO PERfOOM 

WIlli NEEIU AND SI1TlRE(WAS I2LREOOCEO TO A !!£I S)I'PLER, Mol.CHiJlE-PERFO'lI-ED 

ACTIVIT'( . 

THE EYE REPA IRED, I 5Tooo UP AND WALKED OUT OF n£ CPERATiJIK; RCQ1, LEFT 

TI-£ f(JSPITAL - AND lENT 1-0'£. t£m..ESS TO SAY, LASER TEO«lI...OGY Il'f'RESSED 

""! 
NSuooENL Y TtERE WAS A OF L1GHi ." n£ $AloE 111'£ A FAun 

HISSING SI)JI() BECA'E PIDlru''l1-FOR"II'" FtAStES OF ACTUtlL FlPt'f, A BRIGfT 

1. 

GLARE.:t.S!'RANG FRa-I TI£ ""''' OF WAS /oS IF SCtE lINIS1SLE JET !i'f'INGEO 

UPa'l TI"EI'l~t(I FlASI-ED INTO I'filTE FI..AI-E. IT WAS AS IF ENll I"AN WERE Sl/OOENLV 

AND r<:t£t(TARILY TlRt£[) TO FIRE • ••• IT WAS Sl'EEPlN> ROCND SWIFTLY AND STEADILY, 

THIS FlJMING [£AT!{. TIHS ltN]SISLE, lNEVI S!«lRD OF t£AT," 

~ IS f()I ItG. Illis IESCRlBED T1-E !-EAT RA~Y";-:><AI'OO::::r+':;:-~IIY:;-:;Tli~E~~~IIRT;;;;CI~"'~SO--­
AGAINST TI£ E'ARTH /'EN IN HIS EOOK, "TfE IWI ~ 11£ \bu.Ds" PUBLISIED Itl WE. 

CtI JAMJAAY l2, 1970, Tl£ ~V1GAZ]NE. CARRIED A STORY AOOUT LASERS 

TK\T SAID, ''TI-ESE RADIATiON ~ a! 'IEATH RAYS';€' ENTICING TOPIC OF 

SCIENCE FICT1OOJ. .. c:cu..D f-V\.VE A RESCUID1NG IJof'ACT ON TI£ COOIU:T OF I'ODERN 

WARFARE ••• , THI.( FOl..1.DWS ll£ SlXCESSFLL ~ING rot'i (J' A IR(JE AIRCPAFT Willi 

• A LASER," 

!foWiHiE A liGHT so INCREDIBLY PCWERFLl.. IT CAN t-£LT HX..ES Tl-RU STEEl 

GIflJJi.RSfA L1GfT so INTEN;E IT f'ROIllCES iNSTANT P!.[~ss1F so PRECISE IT 
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CAN REPAIR TI-E rEllCATE RETINA OF TI-E EYE. THIS [S CERTAINLY t«) OO)INA,RY 

• LIGHT, t()R OCES IT EXIST sa..ELY IN 1l£ REAU1 ~ SCIEtl:t FICTI~, IT IS LASER 

r-- ~L~IGIT~I""",;u;;~~::~~~~:':~~~~~7.1?:~::~::~~~~--- IHIS AFTERt()(lN, [ \-DPE TO TELL YOU 'rt-lAT A lASER IS'fITS BASIC Cl-'ARAC"ITRISTICS 

AND CtJIPOSITlOO! Wiri IT [S BEll«> USED ~ AND 'filAT ITS POTENTIAL ~y BE - At() 

~F IE UX:K OUT - PERHAPS A IE1:J'jSTRATJON AS 'I£L.L. -

[T [S EASY TO THINK OF LASERS AS r-w;[C WANDS. ScK: LASERS ACTUAI...lY LOOK 

• 

- -
LIKE WANDS. ScM: LASERS 00 THINGS TKD.T SEEM LIKE IS OF MAGIC, Fal EXII/fl..E : 

~ AIM A lASER AT A STEEL RAZOR BLADE, PRESS A BlITTON, AND pop! A BEA'1 OF 

LASER LIGHT F'tKl£S A IiJL.E IN A STEEL 1llADE . 

-4- AIM A LASER BEN1 AT A SlEET Of PRitflED PAPER. TI-E BEAM ~ OFF TI-E 

~PR[~[NGiLEAV ING Tl£ PAPER LM"OUO£O • 

......=, AIM n£ BEAM AT A~ INSIDE A \HJL..E IlI..KH OF OTl£R~, TI-£ 

l~ BA~ EXPLOOES, \oH!LE 1l£ ~ING PAl.l..OCJ/S ARE lfWFEc;r' 

Pur n£Sf ARE JUST .STI..HTS II'rWIT !,ISEFLL JOOS CAN A LASER 001 l{f~ -.1 

• _-__ I_W_l~ LIST A FEW tfJtI' AND 00 INTO Gl:EATEfI EXP\..ANA.T !ON LATE!l.C. __ --;------­

A SLRGEON POINTS A LASER BEN1 AT N4 lQ..Y SKIN n..tm ctl A PATIENT'S FACE, 

-

IN A FEW MINUTES, Wtnnrr PAIN AND WITH 1(1 LOSS OF BLOCD, 1l£ Tl..foOl IS Bl.RNED 

AWAY, LEAVING 00 SCAB. 

ttl ASlR()O'ER DIRECTS A lASER BEPJo\ AT n£ 11:00, WITH iV'l INS1'RlJ'ENT CAI..l.fD 

AN IN'TERfERa-£TER . TI'£ ~ tEASl..RES Tl£ EARTI1 - I1XI'l DlSTAN::E AT AN 

ACWWY OF 20 CM <Aocur EN), 

A MACHINIST POINTS A BEN1 AT A \+EEL TO BE US£D IN A GYROC<J1>ASS . ~ILE 

TI£ \+EEL IS SPINNIr.3 lOOJ TJ/'ES A SE.Cr:HJ.(Tt£ BEPJ'\ FINDS Nf( Lt£VEN SPOTS ON 

TIE VHE~NlD ~ TI£I1 f»>!AY. TI£ \It£a IS LEfT PfRFECTI:LBALNIeED. 

FEW SCIENTIFIC I:EVEL.Of'IoENTS Hll.VE EXCITED Tt£ WAGINATJON CF BOlH OCIENrISTS 

A LASER BEN1 IS LIGHT - A SPECIAL KltiD OF LIGHT. A ~SER APPARATUS IS AN 

. ELECTRIC lA"P - A SPECIAL KIND THA.T PROO..CES LASER LIGHT .f-~ \OlE lJIIDERSTAND 

LASERS, \OlE NEED TO f.Y.)JIol~OfID!NAR~fIGHr. 
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THERE AAE BASICALl..V 8INDS OF UGlT ~ T1i)SE \"'H~~ED~I'RO'I 
• !-EAT (ll£RII'AI... L1GtITlfNlD Tl{)SC 'ltiICH ARE W'tltESCENT. 

If£N YaJI ~ ARE CQ..D, Yru Rt.m Tl£M ~ - Tl£ FRICTI~ PROIX.K:ES 

fEAT. TI£ GREATER TI-E FRICTION'~ KlRE ~WTI-E,S?ARJ(S YOO SEE I+£N A 

GRINDSTot£ IS SlWlPENING A !<lIIFfARE BITS OF SlEEL GlD'IIr.3 IN TIE EXlllEI'£ tEAT 

PRCD..CED BY TIE fRICTION OF TI£ KNIFE AGAINST TIE STIJ£:/{Tt£ LIGfT FRG\ A 

CANJLE CCfo'ES FRCM BiLLIONS OFf mrr/ SPAAtIS OF~, THI~ .... ~ FRa1IltR1ING 

RATl-ER TlWI FRICT]()l . ~ ALL FlN'E ro..RCES OF LiGHT QK IN n£ S#'f WAY, 

~----;:;-GI..JlooI OF AN ELE~C Blt..B ~ cx:t£S FRa1 l-EAT. f!.N ELECTRIC C!J!RENT 

CAUSES A THIN TUIGSTEN WIRE TO IEAT If' AND EMIT L1G1-fT. IkN Yeti TOO:H A 

L1GfT1l), 100 WATT BJI...B, YOU MIGHT BE TB'f'TEO TO CALL IT A !-EATER INSTEAD Of A 

• 

3. 

LlGfT {AND YOU 'I()ll.D OOT BE FAA OFF TIE MM0 TI£ Bl1..B EMITS AIlOUT 

J~ ~ HE4:, ~:~;~/(SMPROVE;;;;;~'Tl£U;~F~! E~C~'~"~CC_~~'--:"';-:>tJST;:;;;-;F~'ND;:-:"":::~ntA=";-::G~'''=S~''''':=-----
• LIGHT AND LESS !-EAT FOR Tl-E M:lNEY, To FINO IT l'E GO FROM Tl-E n£RMo\L, 2-STEP 

SYSID\; ELECTRICITY TO !£AT, l1£N tEAT TO LlGHf, TO A UJ1ltESCENT sa..RCE, SLOl 

AS A I'l.lXRESCENT ruBE. 

• 

IN A LmINESCENT LIGHT SC\.RCE, r«l lEAl IS REQUIRED TO f'R()()l.tE LIGHT. TI-E 

fLlUlESCENT TUBE IS ot£ EXAWLE . HERE AGAIN, IO'EVER, ll() STEPS ARE INVOLVED. 

ELECTRICITY [S USCIl TO I'R()[lX:E AN ALi"OST INVIS1BLf, P.aLE BLUE LIGHT \<filCH IS 

THEN CHANGED INTO A !RIGHT, VISIBLE LIGHT. 

TrE IrmR!al OF A FLI..alESCENT TUBE 1S FILLED WITH /'£RC~Y VpJ>(${. tl.£CTRIC 

CLIRRENT CAUSES M VAPOO TO GL..Cti -eM FAINT Bl..LE LIGHT I'EHTHlED BEF~) 

THIS LIGHT STRII<B n£ LlNI~ a= T1-E TUBE - A LINING SIMILAR TO n£ 'T1~ OF 

YCUl TElEVISIOO TUlE. TI-£ RESlLT IS THE EMISSION A STRONG LIGHT ""lMRE IS 

SCfoE !-EAT '?"r f4..tH L.ESS TlW'I "TI.UiSmI 

LIGHT ~I KE JIWf( OTI£R OF WA1'ER AT 

IS CPil.fD OSCIll.ATlQN. 



• 
THE IOlLD OSCILlATES. You ~ PENW...lt1 OF A ClOCK OSClUATltl; -

YOU CAN~ OSCIUATI(rl$ I"ADE B'I' A VIOLIN STRING! YOU CAN~ 
OSCIUATlOOS OF l}£ FlO'!' OF BLOOD IN YOlJl PULSE. VOO CAN PLAN A B1RTlO'IY 

PARTY BY Tl£ OSCILlATIOO OF TI£ EARTH TRAVEUJI«; IN ~ EU.lPSE AROlNO Tl£ SLN -

4. 

~ I~ OSC1UATIOO/"lffS-S 1!"'''E,J'IEAR>I\&·~U _____________ _______ 

l£r US LOZK AT S()'E OSC1UATIONS ru:::H SPEEDIER ~ TlCSE WITH v;;RY Hl~ 
FREGUEtC I ES, 

EVERY AT"" CONSISTS OF A tu:L.EUS Sl.RROI.tItE) BY OSCIUATING ELE~S, 

ATCMS.ARE VERY ~ - n£(§r OVER ~ "1"..:00 TIE PRINTED PAGErSISTS OF 

~[LUON ATCJ1S. TI-£ ELfCTRONS IN n£SE ATQ'1S HA.VE A FREILENCY OF 

ABWrjlOO BtLlI<Jl REVruJrIOOS/ PfR SEam.! 

Tt£SE fUlBERS ME t«lT BEING CITED TO r.wIl.£ YOU - Tl£Y ~VE A rEFIN1TE 

RElATiClISHIP TO I+f(/~ EGG-YOLK IS YELl..C7riJ~TER 15 1'RA'iSPARENT/OO tQI A ! LASER BEAM CAN IJ;STROY A SKIN Tt.tUl: WITH:UT Hl\PJ'\JNG Tl£ FLESH LtlDERNEATH.! 

.~ WIVE FINAU..Y L.EARt£D TWIT Tl£ ~ WITH A SEMlilli AT MY EAR IS 

€THAT OF TI£ SEPv PR£SERVED IN Tl-E SI-El.l..! IF YOU 00 t«lT BELIEVE toE, TRY IT 

WITH AN EIf>TY GlASS CR CAN. !J3vlOOSLY, IT IS I()T n£ o::M"AltER TWl.T IW<ES Tl£ 

SOI..NO - IT IS 1l£ AIR AROCNl Tl-E WITAIt£RIAi.READY FILLED £!!,!. OF KANY FAINT 

SOI.NJS OF DIFFEReNT PITCH. Pu. ll£SE scums ARE OSC1LlATI(l6 OF Tt£ AIR -

• 

OUTSIDE TRAFFIC, BREEZES, TIE REFRlGERATIR - EVEN TIE SQI.JIID OF BlOCll CIRC\JI.ATIt«; 

IN YOlII EARS. IIH:N YOU Ifi..D TIE st£LL a! CONTAltER AGAINST YOlJl EARl ONE OF 

Tl£SE o'WfY SOLtIDS IS FA'oUlED, (Jl RE1NF<RCED. IiHICH r:t£? Tre CH: I+IOSE FREQlENCY -

OR OSC1LlATIOOS PER SEaN) - JdATctES Tt£ SIZE OF Tt£ COO'TAINER . 

WNAT I-Io\PPENS IS THII.T AN OSCIli.ATlOO - A 5CO{) HAVE - ENTERS n£ OPEN END, 

RACES 00I'tI TO TIE: CLOSED END AI{) TI£N oo..t«:ES BACK. IT RfAO£S Tt£ oPEN END 

AGAIN JUST AS TI£ fIEXT WAVE IS MOOT TO ENTER - n£ 00 Tt£N TRAVEL OO<I'N J\ND 

BACK TOOETfER J\ND PICK UP AI«mER - /!Ji MUTl£R, J\ND ..w.m£R - AIDING II' N4D 

GETTING LDLDER LHTIL YOU !-EAR SOlf()S TH<\T IO.l.D BE TOO FAINT TO !-EAR WITKXJf 

REINFORCEI'ENT . SK:lRT CONTAINERS REINFMCE SOI.M)S OF HIGH FREClltCy - L.CHi 
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CONTAltERS, l.(M FREGl.EOCY. IF vru!Wl A CCM"AINER \<KISE l£NGTH COIA..D BE 

• CtwlGED, 'fOO ccu..D CI-OOSE DIFFERENT FRl:Gl.Et(;IES TO REINFm;E . Tt£. S#'E PRINICPLE 

APPLIES TO TIE EMISSION (F SOLfG), A SLIDE 1'RO'1ID£ IS A GaD EXA"PI.£. TCt£s 

• 

• 

OF DIFFERENT PITD-I ARE ACHIEVED Ff ADJUSTING TIE LENGTH OF TIE AIR SPACE IN 

TIE I~ - I'W£LY SLlDlr«; TIE. TUBE IN 00 em. THIS OWIGES n£ LENGTH 

OF n£ lUBE AmI f£t(;E T1-E FREa£tI:Y (F TI£ SCJ..NO , 

THIS Jo£TltD Cf ow.I3lt(; FREGl.£I'(;Y BY OWKiING SIZE IS USED IN IWf( DEVICES . 

fOR EXIlMPLE. \+EN YOU 1l..t£ A RADIO TO 700 (lII n£ DIAL - hUl - YOU HAVE QWoIGE[I 

TI£ SIZE CF A PART (TIE VARIABLE CINlENSER) 50 TWIT IT RESCNtlTES TO RADIO 

WAVES It()Sf FREQlENCY IS 7OO,1l)) OSCIUATlONS PER SECOOD. TI-£ SN'f. THING 

HAPPENS WrTH TIE OWflEL SELECTOR 00 YCUl. TELEVISION SET IW IT ALSO HAPPENS 

WITH A TttWl...E LASER . TlRNltt3 Tl£ I<OOB OWiGES ll£ FReGtEt«:Y OF TIE EMITTED 

lASER BEAM. TJ.£REFORE, 'IE CAN PICK Tl£ FREQl.£NCY THo\T IESTROYS Tl-E INK ON A 

p~ BUT LEAVES Tl-E PAPER l..tIHAfMll •• """' ... """"_ 

~ OF LIGHT VARIES WITH FRE~ OF LIGHT WAVES '"tHCH PRODOCE Tl£ 

CIJ...(Jl , &D IS PROO.x:ED BY LIGHT OSCIUATlt«> AT t.(() TRILliOO WAVES OR CYCLES 

PER SECCKI. fIT Tl-E HIGH EN:l Cf TIE SCALE IS VIOLET, PROOl.CEO BY liGHT OSCILlATIJIG 

AT all TR iLliON CYCLES PER SECOND. TI£ HIG£R TIE FREGI..B'CY, n£ BLl£R n£ 

LIGHT - TIE UY;oiER TIE FREQl.£tfCY, TI£ REllDER TI£ lIGfT. A I'RG'ER MIXTtRE OF 

ALl COLORS PROOLCES W11TE LIGHT. tbt I I/JOI I'tio\T INfRARED AND ULTRAVIOLET 

I'EAN. INFAARED IS LIGHT WITH FREOl.E/'CIES I..tIllOR 10) TRILLIOO CYCt£S PER SEWlD 

AND Ll.TRAVIOL£T HAV ING FREa..ENCIES OF OVER ro::J TRILLION . SINCE OOTH ARE 

.EIEYa'IO n£ V[S[BLE SPECT'Rl.M.. NE[Tl£R CAN BE SEEN. STILl. H[G£R fREQLENC[ES 

TIWi U\.TRAV[CUT I'RODl.I:E X-RAYS, 
- -

To THIS POINT, o,e WIVE TAL..KED AOOUT OOD[NARY LlGKl' AND saE OF ITS 

CHARACTERISTICS. l-bw LET US LOOK AT lASER LIGHT AIID 101' IT [S PROOJ:ED . 

\\W..T, EXACTl..V, [S A LASER? A LASER IS A HI~ [NTENSI1'Y L[GHT BEN1, 

CON:ENlRATED 00 A S'1AI..L. ru'lfACE, FRf(lJENl1...V, AT VERY HIGH TF./'PERAllJlE. lAseR 
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LIGHT IS DIST[NGl)ISIWl..E BY fCUI. fo'A.XIR DIFFEREOCES FRG\ ALL 0Tl£R LIGfT SOCR:CS -

• lA'PS, Fl..A'ES, STARS, ETC. 

• 

• 

1. IT IS ~TlC (~E COLOR) 

2. IT IS CXHRENT 

3. IT CGES WT IN A NARRCJIoI BfNoI 

4. IT IS ~ INTENSE 

f:'crp;tflrw.Tlc 

l"m..E LIGIfT FRCt\ f'Wff LASERS IXlES tm EXHIBIT ALL OF ll£SE PROPERtiES, ALL. 

LASER L1GfT POSSESSES AT LEAST ot£ . TI'AT IS ~T1crrY - CJiE COLOR. 

(JmINARY LIGHT, FRa1 TI-E SlJ.I CR A l..NI'. CCNrAINS /1I\Ifl' CCl...()lS At() IS CALLED nl+l ITE 

LIGHTn
, 

TI£ PERFECTl...Y ~TlC BfNo\ CCM"AINS II'CIVIOOAL LIGHT K&.VES OF PRECISELY 

n£ SA"E WA\lEt..HK;TIi, A t£L1LM-tlEDN LASER CAN f'RCO..(:E A BEN1 Of I!'CREDIBLY ME 

RED LIGHT, AU. OF n£ WAVEl..£NGTIlS OF 'frIHICH,ARE AIJoDST ItENTICAL. THIS IS A LIGHT 

~ MILLIOOS OF T1f'£S MER TAAN AtN OTl£R;I+UCH ~S POSSIBLE OOZENS OF 

APf'I...ICAT1~S. ABOUT 'ltHCH 'IE WIll. SPEAK LATER. I+IICH CAtfm BE ACCClfl..Ist£D Wlnl 

aIDlNARY LiGfT, 

Cct£REbtE 

lAsER LIGHT IS CCHRENT - THIS tEANS TWIT n£ WAVES OF LIGHT CGUt«> OUT OF A 

LASER, IN AOOITlCfI TO BEING n£ SAllE LENGTH, ARE ALSO PRECISELY SPACED AND LINED 

lP TCX;ETI-ER, IN STEP . 

PI~ n£ SYI-'f'!-OOY CRQ£STAA ntUNG UP BEF~ n£ eCKERT, fAcH MJSICIAN 

Pl...AYS, TLt£S, Al'Il RflUIIES n£ INSTRt.t£NT - TIE RESLLTS ARE A CACIf'tOiY - ClWJT IC 

tcISE. 1m 11£ ~ DIRECTS TIE. CRO£STAA. ALL TIE IHSTRLtENTS ARE PlAYED 

IN PHASE WITH (1)IE ..w:mER AND n£ RE5U...T IS All aIDERLY f1JS!CAL foELQDy, !JIDltWly 

LIGHT IS LIKE t()ISE, Ccl£RENT LIGHT IS LIKE AN EXOOISITaV Pl.RE TOI£ FRCM AN 

CRCt£STRA IN ~ - BETTER m . LIKE TtE VOICE OF A SINGLE VIOLIN IN TIlE IW()S 

OF A Y!TSIW( Pm! FMAN. 
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IF IE awARE WAVES OF LIGHT TO WAVES OF 'titITER, TIE. LIGHT PRODJCED BY AN 

• ELECTRIC I.JI1> BEST RESEMBLES TIE C(JlfUSED SCRAMBLE ~ WAVES PROD.X:ED \'t£N RAIJI8J!OPS 

SPLASH INTO A PlOOl.E . THIS COOTRASTS WITH LASER LlGI1T WHICH IS LIKE Tl£ CROINAAY 

CIRCLES Of WAVES PROO..I:ED \+EN A SIt«iLE STCt£ IS TOSSED INTO A F'QID. 

• 

• 

DiRECt iONAl !TY 

lAsERs CAN BE l'\I\DE TO EMIT VERY NAA~ BEAMS OF LIGHT ItiICH SPREAD VERY L1Tl1...E. 

R:e-ev:IER Tl£ LAST T1J1£ YOU A[t-£I) A FLASH.. IGHT AT A DISTANT, DARK TARGET? fbw FAR 

DID IT 00 BEFOOE fACING HrTO DlffiESS BECAUSE TI-E SPREAD''''' BEA"t COVERED A GREATER 

NEA FCR A MlR£ DISTA'tT TJlRGET. YET L..QoI-POI£RED LASERS PUTTIt«> OOT ru:.Y A FEW 

WATTS OF LIGHr ENERGY HAVE IntCED TI£IR BEAMS OFF 11-E 1'IXX'l, CNE OF TIE. ~ 

REASOOS FOO THIS ~ IS n£ NARRClIrtIESS OF TIE. BE;1M - IT inS rtrr SPREAD 

11..CH AT AU. . 

INTENSITY 

P£CAUse OF ITS ~T1CITY .oWl DIRECT law.ITY, TIE. LIGHT FR<l1 EVEN Tl£ 

Sf.'AI...LEST OF LASERS IS ItOffilBLY I1:JIE INTENSE TlIAN FRlM (01{'( an£R LIGHT 5O.JlCE . 

THIS IS EASY TO IJII:ERSTNAD I+EH YOU CCM'AAE tlIDl NAAY LIGHT scx..RCES MO LASERS TO 

TH:: Al)JUSTABLE t(JZZLE CtI A GAflrEN !-«JSE . Tl-E OOZZLE, It£N ADJUSTED TO TIE. Flt£ 

SPRAY MIST, IS LIKE aIDlNAAV LIGHT - IT IS L.IKE A LASER Wf£N IT PROOUCES A NA~, 

P8'«:. IL THIN JET ()f WAll;R, &:rrH ADJI.ISTI"ENTS USE Tl£ SH'E A'tlI.JNT ()f WATER, I\IJT Tl£ 

JET [S FAR o"'(:RE PCM£RFll.. TH\N n£ MIST. 

Tt£: C<l'f'AAISCtI OF aIDlrwlY LIGHT INTENSITY TO LASER L1GfT [S Mltm OOGGLI!«; , 

IF IE TOOK TI£ FIl..N£N1' OF AN ELECTRIC LAI-f' NfJ !-EATEn IT TO AN [14'OSS1BL£ 

Tef'EAATI.RE OF ill MIU,.lctI, BILLiCfl DEGREES CENTI~, neI FILTERED IT TO A 

SInE WAVELENGTH AND COOCWRATED IT WITH LENseS, IrE MIGtfT mEN EQUAL n£ 

INTENSITY OF A BEAM PRCIllI::E:l BY A SMALL fELlLI+i'.E()II LASER IIHIDl USES A TENTH 

TI£ WATTAGE OF A POCKET F\.ASfl...IGtfT. 

A FEW YEARS N:/J , SCK: STlJDENTS PlACED A SI'AI..L I-ELILI'\"t£().I LASER ATOP AN 

OFFICE BUILDING IN AlBE~. TI£Y POIKTEO IT AT A PARKIf'.G LOT AT TI£ FOOT OF 

A "O..JIITAIN Tl'W1«AY ]A MILES AWAY. TI£Y MM TO TlE lRA'I/¥I.y At€I \IERE .lIED BY 
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Tt£ DAZZLIrt3 RED BE;V1 OF TIE LASER. A...TlCll.Gl TIE BEAM CCHTAINED cu..v lIJ.OCOn.i OF 

• A WATT OF OPTICAL fiOI'ER, IT EASILY OllTstme EVERY LIGHT IN TI£ CITY - EVEN Tl£ 

FLASHIM3 BEACOO fRaoI Tt£ CITY AIRf'aIT, 

To SJ.»WlIZE TI£ rEF INITIOO AKI DESCR1PTI~ OF LASER LIG-IT. WE CAN SAY ffi3.r 

LASERS PROO.JCE A LIGHT OF LtlEQUALlED IN'TENS Il'Y. LIGHT BE#IS ~T ARE HIGLY 

DIRECTICWJ... i\N[) LIGHT THAT [S ~TlC MD CG£RENT, ----~-

BY THIS Tlfo'E, YOU HAVE r«l OOUBT FiGlJlED OIJT Tl£ lASER ACRONYM. TI£ PROCESS 

OF LIGHT <U foK'LlFICATI(}I (A) BY STII1.l..ATED (S) EMISSION (D OF RADIATIOO (R) WAS 

FIRST t(lTIC8l NlD I£SCRIBfIl BY At..eeRT EINSTEIN IN 1!fD. 0n£R SCIENTISTS 

lNCUDI~ G-wtLe.s TCHES, GeE G::u..n, AND Pfmul 5c:KA.\'I....CXi BEGAN SQLVItf3 PROBLEMS 

...... ICH Ho\D PR£VIWSLY KEPT TIE LASER CJII...Y A Tl£(Jl~ At() A I'mKING ltIlT WAS DEVEL..CJ'>ED 

IN n£ MID FIFTIES . 

FRO'! n£ IR IOlK, NlD lHo\T OF ~S AS 'r£Ll, IT WAS LEARNED THo\T THE TIREE 

ESSENTIAL INGREDIENTS Of TI£ LASER IERE: I. A FL..IIJRESCOO I"ATERIAL. TW.T Ir(UD 

• EMIT LIGHT If£N STlr1J...ATED BY RADIATIOO FRG1 AN EXTERNAL.. SOORCE, 2. TJo(l FAClr«; 

MIRRCRS ON EI11£R SIDE OF TI£ Fl..lK.FtESCENT I"ATERIN.., AtiD 3. flt.I EXTERNAL ENERGY 

• 

IN 1%.1, TI£~E H. M-IIWIN, A SCIENTIST AT IbHs AIRCRAFT, ILlLMlNATED A 

RUBY WITH A SLEDGEfW·fIER-l IKE BlAST OF BRILLIANT LIGHT fR(Jo\ A PCtERFtl. STROBE 

lA'P, UI(f CJ'£ USED BY PROFESS IOOAl Pt«JTQGRAPI£RS, A/'Il PROOK'fD A 1'l..1t()1M; FlASH 

OF IflCREDIBLY PlRE RED LIGHT, MILLIONS OF Tl1'E5 BR1GHl'ER ~ SlN...IGHT, AND IT 

WAS ACHIEVED Willi A Go\OOET 00 LARGER TIWl A CHILD'S Ll..tCH SOX, 

As SCIENTISTS GAIt£!) EXPERIrn:E WITH Tl£ EARLY LASERS, n£Y SOCfl fCUID IWN 

FlJX)RESCENT Mo\TERIAL$, LII<E ~IJW~'S RUBY, THAT COllD BE /WlE TO lASE. McnI 

BRQI..IG(l" BRILl.IANT BE#\S OF BU..E M'IO GREEN, KRYPTctl, IN AOOITION TO BI...lE AND GREEN, 

GAVE 'I'El.LDoI PJ{) RED. L1Cl,J1DS, GASSES, !'£TALLIC VAPORS, SEMI-roI'DXTOOS AND 

CRYSTALS GAVE OPT ICAL Ko\VEL.Ef'liTHS JW.K;It«; FRCl1 INfARED AND lLTRAVIll...fT. JlruUSTIM3 

FREQUENCIES, L.lKE 11J'I1M3 Tl£ TRa13a£ SlIIX:., I'ROIlOCES DIffERENT C~S fRO'1 TI£ 

S/IIo'E MATER IAL. 
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Ibw lASERS ItBK 

• ~, REGARDLESS OF Tl£ KIND OF LASER, EACH RmJIRES 3 BASIC CO'f'OOENTS -

• 

• 

A F~5CENT SUBSTAICE, A PAIR OF MIRRCRS, AND A SOl.RCE OF ENERGY. /'VIlfI'AN ' S 

FIRST LASER USED A SYNTl£TIC RUBY ROO, WITH EACH END COATED WITH SILVER TO PROYIIlE 

11£ M!~, TI£ ROO WlS PlACED INSIII: Tl-E (lASS COILS OF A PHJTOGRAPI-£R'S 

STlKIlE lAJ'If, TI£ BRILLIANT FLASH OF !tilTE L1GfT FRCJo\ n£ STROBE PRCru:£D THE 

ENERGY INPUT F~ TI£ ROO At() FU.F 1u.£D ll£ THIRD REGrJIREltifT. 

TI£ nSTIIU . .ATED a1ISS100 OF RADIATIOOu, n£ "!El." OF LASER IS A VERY CO'1'L1CATED 

SCIENT IFIC ~ THAT EVOKES 1l£ NOCIT£/o£NT" OF ELECTRONS FRO'\ THEIR JOltoW... 

(JI HAlUW.. RELATIONSHIP TO ll£ N..CLEUS OF A GIVEN ATct1, IokN THIS OCC\JlS WITH 

CERTAIN ~TERIALS, VERY STRAIt3E AN) EXCITJJIki RESll..TS CCM: A8Ct1T. THE EXCllEO 

ATIJo1S OF FLJ..(RESCEt« SUBSTANCES, LIKE ll£ RUBY, GIVE OFF ENERGY IN PACICETS OF 

LIGHT 'It-HOI AAE CAI..l.£D PHJTONS - At{) IT IS ll£SE PKlTONS THAT CONST ITUTE LASER 

lIGfT . .... 
To ATTEI1'T A M'JRE C<M'LETE A DETAILED EX!'l..AWlTlOO \IOLUl REWIRE A PHYSICS 

INSTRIXTC»!: tm A LOT JI'ORE T1f'E TIWI IE ~VE. I'£'vam.£t.Ess, I WILL TRY TO DESCRIBE, 

IIlIEFLY, *'AT HAPPENS TO "11.RN ONn TI£ ELECTRCHS TO PROCO::lt«> SI.Ol FASCINATING 

RES(,US, 

liaR tOlI-W... COODlTlOOS, M:lST ATCMS, (JI t-a..EClLES, REW.IN QJIESCENT AT Tl£IR 

LC.\IEST ENERGY LE'Ya, (]I; ffiOI.tID STATE . &rr IF Tl£SE PARTICLES AAE EXCITED INTO 

H1GI£R EtERGY STATES - BY AN [mENSE FLA.SH OF LIGHT, JrJII ELECllHCAI.. QAAGE, CR 

On£R r-EANS - TI£( WILL, IN DROPPING BACK TO 1l£IR I(IRIW.. GRO,N) STATE, EMIT 

1t(:0I£RENT LIGfT IN TI£ I'ROCfSS . <TH IS IS ItVIT I'Al'?EHS TO flJ..O'lESClJIT I.fol'f'S Ali) 

SCt£ TYPES OF STREET L1GfTS.) 

IN A LASER CAVITY, n£SE PH:lTOOS AAf TRAPPED IlE'T'f£EN n£ HIGH...Y PO.. ISI£D 

MIRRORS, F~ING n£M TO J3CU'(;E BACK AND FtImi IN TI£ OWITY. If£t£VER A ~ 

PASSES CLOSE TO A/iIJTl£R EXCITED PARTICLE OF TI£ SN£ WAVEL.B«iTl-I, n£ SECON(\ 

PARTICLE WIll.. ALSO BE STII1.l..ATED TO EMIT A f>HJT(;fIIlHAT IS OF IDENTICAL WAVEL..Etrn'H, 

PH.\SE AI'f) CGfEROCE TO TI£ FIRST . BoTH?l«JTCflS ARE t()W CAPABLE OF STII1.l..ATlNG 



lD, 

1lE ItNASI~ OF f'U<E Pl-DTOOS LIKE 1l£MSEl\IES AND n£SE, TOO, BECM PART OF TIE 

• GR()I]1'k> WAVE BEl1EEN Tl-E M'RRa{S, 

lAs ING BEGINS \'tEN Etn.k3H PHJI'ONS ARE PRESENT, At() IF CH. OF TI£ MIRRal.S 

IS PARTIALLY TRANSPARENT, A HIGlt..Y DISC iPl iNED, ItfiENSE, AN) CIl-ERENT BEAM IS 

= ==EMITTED . 

TI-ERE ARE F~ GENERAL CATEOOR I ES OF LASERS: Sa...1D STATE I~, GAs, 

SeU-cc....ru:TCR, A/() LIQUID . 

Sa ID STATE 100 L.AS8l:S USE A G..ASS (J! CRYSTAl,. Fl.I..mESCENT MTERIAL l+iICH IiO.S 

IEEN lACED WITH sa"E I'ETALUC (J! RARE EARru 100S, Tit: RLBY ROO IS AN EXA/fl..E -

n£ RUBY IS A SAPPHIRE, CONTN11NATED WITH A SMo\U... NO..M Of~, 1\.Tlf}..Gl 

TIEY KaoVE rw« SIMILARITIES, SIl...ID STATI [00 LASERS CQ'oE IN A WIrE RANGE OF 

SlW'ES,Jlr FRa1 A TOOTH"ICK TO A IROO'·\STICK.. IN SIZE . 

Tt£ GAS LASER IS (lilLY A STEP CR TW'J BEYOND THE NEOO AVY'ERT ISII'k> TUBES, WITH 

I'llICH \\£ ARE ALl.. FAMILIAR . TI£IR ENERGY SClJRCE IS HIGH \tll..TAGE ELEC'IlHCITY 

• cottECTED TO WIRE TERMItw...S INSIIE A GlASS TUBE . TI£ .ACTIVE I'VlTER IAL IS TI£ 

FUXlRESCOO Go\S lIiSlrE n£ TUBE . TI-£ G..OWING TUBE UGHCATES TW\T TI£ ATO'1S OF 

GAS ARE BEING STHUATED TO HIGI-ER TIWI ~ ENERGY LEVELS . tu. Tl-lll.T IS NEElEl 

TO COOVERT A NE(Jl ADVERT ISING SIGN INTO A LASffi IS TO ADD A st¥J.l.. AYOJNT OF 

t£L11..I1 AND PlACE PARALLEL MIRR(RS AGA INST n£ TUBE . TI-£ rEllLtl AI..l..OWS TIE NEON 

TO BE STlf1.I..ATED TO I1.tJ:1 HIGt£R llWI f'DlI'W... El£RGY LEVELS, 'rtl ILE Tl£ M [ R~S SET 

lJ> TlJFOSC IUAT!NG LIGHT \W\VES t£CESSARY FCR n£ LASER ACTIOO . 

• 

TVP lCAL I£LJLH-tIEON LASERS EMIT LESS LIGHT TlWI A 00 CElL FL.ASIt..IGlT, BUT 

SINCE ALL OF 1T IS COt«:EtiTRATED INTO A NARROW BEN1, TIE DIMTER OF A PEM:IL 

l..EAD, 1T IS EXCEPTI<JW.l..Y BR IGHT, 

HELll.tH£ON LASERS ARE Tl£ M:lST C~, BUT TI£RE ARE H.Nl'lEDS OF OTI£R 

GASES f«J GAS MIXIl.RES USED IN I-W< ING GAS LASERS. TI£ JoDST SPECTAQJl..AA OOE IS 

Tl£ CARBOO-DIOXIIE lASER . ....... 1Jt«j TI£ SIIfl...EST, 1T IS ALSO CH: OF THE I'OST 

EffiCIENT . rosr GAS LASERS CONVERT CH...Y A TINY FRACTICW OF TIEIR 1Nal'1ING 

ELfCTRICITY INTO LASER LIGHT, M 1l£ CARBCtl-DIOXltE LASER C(1NERTS 20% TO 3IJl 
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OF 11£ ELECTRICITY TWl.T POIIERS IT, INTO A S'TRCNG BENI OF ItNlSIBlE INFRAAED 

• LIGHT, f'Wff PRCOXE BEAMS CCM"AUWIG TENS, OR EVEN tt..KJIEDS OF w..TTS OF I'OIER . 

• 

• 

TI£SE LASERS ARE EXTREJoEl..Y ~S SU«:E ll£ !NVISIBL£ BEM CAN aJlCKLY BI.RN 

EXPOSED SKIN A/'I) IGNITE CLOTHIM;. TI£ MILITARY POTENTIAL BEcct£S APPARENT AND 

r SIW..L DISCUSS THIS ASPECT LATER at. 

SeMI-o:Kl!.CT!l3 ! ASERS ARE SO DIffERENT FROM GAS LASERS TllAT IT IS EASY TO 

OVERLOOK TfEIR SIMILAR ITIES. Ii;:SP]TE Tt£IR MINISClLE SIZE, Tl£ SEMI-cotIIlXTOR 

LASER If'UIDES TIE FUXRESCENT ~TER[AL AND MIRROOS NECESSAAY FM LASER ACTlat. 

fiHlREDs OF SEMI-coNDI..CTOR LASERS CAN BE MADE FRa1 A SING..E 'tW"ER OF GALLllI1 

ARSENIIE AND MY ME r'l.Ol CI£APER THAN Nf'( 0Tl£R LASER, TI£ SI"Al.L Ifaltl't-tfEat 

LASERS CAN BE InGfT FCR LESS THAN $10.00. 

TIERE ARE T'I(l WIJCR KINDS OF LI!iIlID lASERS - CRGo\NIC AND IM:RGANIC. 11£ 

ltolGANIC LIGlJID lASER USES 1£00'1111\101 DISSOLVED IN A SCl.VENT. OTHER TIWI 11£ 

use OF A LIQUID, THIS lASER FLKTlatS t1..Olll£ SNoE AS A SCl.1O LASER . 

TI£ /'llST IMPCRTANT LiGlJID LASERS ME"MlSE ~ICH USE AA ~IC DYE . LASERS 

USING DYES WITH I..tf'RC'.tO.JI rwES L.IKE DIPl£NYL-ISOBENZOFLIlAN, CAN PRClllJ:E 

LASER LIGHT OF Am C(l"ffi fRCtoI VICUT TO RED . TrE PRECISE COlOR WAVE LENGlH CAN 

EVEN BE SELECTED ((II; IS "TI.tIABLE") WITH ll£ I£..P OF A PRIS1 - \<filCH MA.KES DYE 

LASERS It1'I:JITANT RESEAR:H TlXl..S . 

IN AOOITION TO SIl...ID STATE, GAS, SEMI~CHXX:TOR, AND UQJIO LASERS, TI£RE ARE 

t'ETAL VAPOR LASERS, AERODYtW11C LASERS AItl O£MICAL LASERS. &H: OF n£M CAN 

PRCDlI:E CQNTINI.XlUS PC)£R REACHING t1JRE ~ 1OO,0l) WATTS. 

ib TWIT IE Kt«JW A LITTlE BIT ABruT It-LtIT A LASER$ ""lrDW n£V.llRE I'\ADE AND ltio\T 

TlEY ARE f'WlE OF, LET US FIND em \<W.T LASERS CAN 00 . ()£ OF Tl£ MJST EXCITIrt> 

THIt«;S AOCIJT LASERS IS TlEIR AL.1'OST IN...IM ITED POTENTIAL. Sn·CE I STARTED Tl£ 

READJt~ Fa/: nilS PAPER A FEW I1:lNTHS Ni/J, I Nil SI,R!; TI-£RE IitlVE BEEN DOZENS OF NEW 

USES FOlND FOO LASER BEAMS. 

Tf£ KQ..JCR AREAS IN \ltiICH lASERS ARE ~ USED ARE INruSTRY, f'£DICINE, 

CCM1..NICATIOOS AND 1)£ M.ILlTARY. THERE IS NOT EtoJ3H TII'E TOOAY TO 00 ru:H M:RE 
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nw; LIST SGE fo'A..QI: APPlICATlctlS IN EACH OF Tl£SE F I~ WITlDJT Nf'( I~DEPTH 

• EXPL.At\o\T!()i OF IOf A PARTIct1.AR FttCrIOO IS ACC<M'LISI£D. 

• 

• 

IN A FACTORY, LASERS CAN cur, WEUl, 1JI.1u.., JI'ElT AND VAPORIZE Nf'( SUBSTAn:E. 

lR..IKE CotNEtlT lOOAL FR ICT ION At() CUTTI~ Too....S, LASERS CUT, SCRIBE, iJl.lll., \EUI, 

OR TRIM WlllO.JT IW{ING PHYSICAL COOper , As A RE5U...T, _ ~ICAL VIBRATION 

IS ~-EX[STENT AtIl HIGH TEWERAMES GENERATED BY TI£ FRICT ION OF w.cH1tE. TQCLS, 

AA£ AVOIDED. TI£ tt:lN-a>NTACT AAME OF TI£ OPERATION AlSO ELIMINATES TIE WEAR 

NfD TEAR EXPERIEfCED 'if( COOVENT IOOAL Toa.S. SitU. TI£ BEAM [XES t(IT D1STlRB 

TI£ MATER IAL BEING PROCESSED, IT IS RARELY NECESSARY TO CL.AI'f' IT IN PlACE . BECAUSE 

t-DST SUBSTAtaS ME V~IZED 'IrI£N STRlX:k BY LIGHT FRa1 A HIGl PCM£R LASER, SHAVINGS 

OR OOST IS AVOIDED - TIE VAPORIZED MATERIAL IS Sltf'l..Y SlJ:KED UP IN AN E»WJS1' FAN . 

TI-E LASER'S SELECTIVITY FEAME [S ALSO vAlJ.IABLE . TI£ CARIDI DIOXIDE LASER, FCR 

EXA'fl...E, CAN REMJVE PLASTIC IHStl.ATlON FRO'1 CCffER WIRE WITH)JT H.W1ING THE WIRE -

AN 1t.exPENS1VI: Ktly TO SAlvAGE COPPER CAll..E. TI£N TOO, TI-E 5Ho\P£ OF Tt£ BEAM CAN 

BE OWGED TO f'EET TI£ JOB REOO I REtoENTS - TltJS A Slt(;l£ LAseR CAN BE USED FCfI: I"ANY 

DIFFERENT JOBS, 

IT USED TO TAKE NEARlY no DAYS OF VERY CAREfU... OOIUJNG OF 01£ f()l..E I'CR A 

DIN'DiD DIE, A LASER BEAM ra:.S TI£ -X)B IN T\'() HltvTES - AND THER1:: IS I(J DANGER 

OF Sl-'ATTER1NG TIE DIAM:JID TlfUKiH VIBRATION. A LASER BEAM CAN WElD A HtlIR-THIN 

WI RE FRCtI A SEMI-cooru:rIVE CRYSTAL TO A t£TAL SI..FPCRf WlnoJT faTING 11£ 

CRYSTAL. IT CAN WEUl t£TALS OF \l8<.Y HIGH te...T ING POI NTS WITlOJr !£AliNG NfARBY 

AREAS . THIS ctWW:TERISTIC Of LASCR 'tELD 1t«; AVOlOS WlRPAGE /IKJ SfVER£ &JILT- IN 

STRESSES OFTEN CAUSED BV n£ EXPANSICJl OF r-£TALS IN CONVENTI!JW. 1ELD1tj; TfOfHW;:S . 

A LASER CAN ALSO IEI...D n.tl DIFFERENT f'ETALS THAT WIll. r«lT ..QIN AT USUAL WELD ING 

TE11'ERAMES . 

TI£ HIGH CllTTlhG SPEED Of LASCRS IS USEFLl. IN GAR.'£HI' FACTOR IES I't£RE n£ 

C1..OT1i IS LAlO em 00 A TABLE, A LASER BEA'1" GUIIED BY A C<M'UTER, SNAKES A Fi l£ 

CUT, no AS A TIflEAD - AND PRESTO, ALL Tl-E PIECES FCR AN ENTIRE SUIT Of CL..OTl£S 

AA£ CtJT IN LESS ~ 00 MINUTES. 
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LASER 8E.AMS C\JT GLASS, STEEL DIES At(} LlJoIBER, A SKE 1Wl.F~ USES A lASER 

• TO OJT PATTERNS AND THIN PAPER USED IN IGIITION COILS IS cur BY Af'(lTloER TYPE OF 

lASER. 

Tf£RE ARE OOZEHS OF WAYS LASERS ARE USED FCII f'£AStFII~; Tl-E WIDTIi OF A RIVER:~ 

Tt£ 1£100 OF A Mll.tITAIN 00 Tl£ /1X'IN, Mo'.RKING A PERfECTLY srRAlGHT LINE f1)RE lHA,N 

5 HILES L.CN> TO GUIDE A I'ACHH£ FCfl OORING A TltfElJ PRICING PACKAGED /'ERCIW()ISE 

IN TI-E SlJI>ERMO.RKET - TWl.T IS I+I4T TKlSE LItES ON Tt£ BOX ARE FCR . TIE THIN RED 

BEAM OF Tt£ I£lII..l'l-NECfI LASER IS REPlACING Tl£ ~' S TRfoDITJotW... TRANSIT 

AND L<VEL. 

TI£ FIRST TELEI'tO'£ LINES 100 YEARS AGO CARRIED CH: I'ESSAGE IN CH: PAIR OF 

WIRES. Tf£N A I'ETlOl w.a.s DEVEl.OPED Fal FEEDING SEVERAL Jo'ESSAGES INTO eM: PAIR OF 

WIRES, WlnoJT MIXING TI£M up, AT T}£ 0T1£R END TIEY \'ERE SEL.EcrED rur At{) 

SEPARATED BY FILTER DEVICES, TIE PRl~IPI..E IS SIMILAR TO THtI.T OF YO..Il RADIO TLfER 

OR cl-WlNa SELECTCfl, I+£RE YOJ SELECT A PARTICI..l..AA PRClGW1 0lIT OF WlN1 BRQADCASTS. 

• 11-£ LIMIT TO Tt£ tt.MBER OF r-ESSAGCS SENT l'tfiOI..Gi OOE PAIR OF WIRES AT Tl£ 

• 

SAIoE TlME)S A CCMlITlal CAU.ED Tl£RI"AI... !'(lISE - SIZZLING, SPlmERING, STATIC. TI£RE 

IS NO THERI'AL.. r«lISE WITH LASER LIGHT - AlII) TIDl.ISANDS OF I'ESSAGES CAN BE CARRIED BY 

A LASER LIGHT iN A SINGLE GlASS FIBER, ALJ1:)ST AS T'rlIN M A HAIR. URREtIT lASER 

TEOt«>LOGY PERMITS 20 1V CfWfELS Cfl ~E Tl-W'l 31),00) TELfPHJNE cotNERSATIaiS TO 

BE SENT TI-RJIJ'iH Il£ GlASS FIBER, THIS I'£ANS lWIT A a.tIDl.E OF OPTICAL FIBERS ABOOT 

nE THICKNESS OF A PEtC IL, eN< CARRY M:RE I~TION TlWI A !-IJGE, 1JiDEAGRaH) 

STNa.RD CABLE SYSTEM . Yoo CAN llW3JNE TI£ EJIDlMJlJS SAVINGS IN MTERIALS, L.ABal, 

AND SPACE I'I£N GLOSS FIBERS REPLACE CCI'?ER CAIlLES ANn LASER L1GfT REPLACES 

ELECTRIC CLRRENT . 

IN I'6lICINE, I HAVE ALREADV DESCRIBED TI£ PlfJTOCOAGU..ATI~ PROCESS USED TO 

REPAIR TOON CR DETAOED RETINAS. IN HIS BOOK, "LASERS Tt£ 100000lILE lIoo 

rt.cHINES", F(REST MIMS 'lfiITES, "SevERAL VEAAS A£IJ I STOC() !£HIt() A LARGE 

PROTECTIVE SCREEN ~ WATOED ~ . LEON &J...no.wi, ()£ CF Tt£ haUl'S FCROOST 

AlITHOUT IES 00 n£ USAGE. CF Tt£ LASER, IDVER ING OVER AN ELDERLV PATIENT, 
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IR. ~ P01NT'ED A C(M-SIW'ED OOJECT, 1-\o\N31t«> FRIl1 #I 0Y9!I-£AD RUBY LASER 

• AT llE PATIENT'S SHlI.l..DER, .... m.f AN ASSISTANT COlMEl) tx:II\N, "5, 4, 3, 2, 1. FIRE!" 

• 

• 

Si.mEtt.y TI£Rf W&.S A BRIlLIANT FLASH OF RED AND 1l£ PU'¥:B:T 0IXlR OF BJltEI) FLESH. 

UsiNG A POIeIFU... LASER, fR, G:x.rw.N HAD JUST V~IZED A st¥Jl.. PATCH OF CAtCEROUS 

TlSSIE FRa1 TI-E PATlOO'S SHX.lDER. 01 

Il£ OF TI£ ."DST DRAMATIC APPLlCATIOOS OF TiE LASER IN MEDICINE IS Bl.OClll..ESS 

SUlGERY. TESTS Ho\VE ]f'()ICATED THo\T Tt£ CAABCfI DIOXIDE LASER CM BE USED TO PERFaIt1 

$UlGERV CJl ~ WITH HIGH BLOOD CCMENT SIXH AS TI-E LIVER, WIlli /oU:H LESS 

Bl.HDING THAN 'It£N A SCALPa IS USED. TI-£ I£AT OF THE lASER CAlJ'TERIZES THE EXPOSED 

TISSlE AtIl PREVE.'fTS BLEEDIt(;, TI-£ PROCEIllRE WAS STIll. EXPERIf"ENTAL AT TI-£ TIME 

r-tf SWlCE f"ATERIAL WAS 'rflITIEN - ABJUr 13 ~ ISJ. Tt-£RE IERE STIll. ~ 

PROBlEMS TO BE SOLVED - SM'JKE Dl.Illl«i TI£ OPERATlOO BEING ONE OF n£M. 

Sua A lASER BEN1 CAN BE FOCUSED TO AN [!'CREDIBLY S/oW..L. POINT, IT IS POSSUU: 

TO USE TIE LASER TO PERFCRM SLRGERV 00 HlllVIDlW. CElLS, THIS CAPABILITY PERMITS 

SCIENTISTS TO STlDY n£ FUPf.:TIOO OF VARIOUS STRLI:Tl.IlES WITHIN n£ CEll. BY IlESTROYItf3 

n£M WITH A lASER AND SlUlYING Tl£ RESlA..T, lAsER CELL SUlGERY IS BElt«> USED IN 

SEVERAL ()OG()lr«> I'£DICAL RESEARCH PROJECTS, ltcUD1NG Tl£ ItNESTIGATI()I OF TIE. CAlISE 

AND SPROO OF CA'«:ER. 

TI£ LASER ~ BCEN USED IN PATl-O..OGY, AS \\EU... BI(}£D1CAL RESCAACtERS AT Tl£ 

SourJ.H:ST RESEARCH iNSTIT\ITE AAf.. EWLOYIt«; lASER BEPJ1S TO 10000IFY DISEASES SLCH 

AS mDU:l.EOSIS, SICKLE CEll.. NEMIA, ACUTE LY1'PHATIC LEIJ<E11IA AND 0Tl£RS, TI£ 
lIl!VERSITY OF RocH:sm H6.S rEVaOPED A f'£llD) FCf! IDENTIFYING U{HVID,W.. CAN:ER 

CEUS TAKEN FRa'11-UW'1 PATIENTS, 

TfERE ARE ALSO I'EOlCAL JoECHo\NlCAL A?PLICAT1CJlS OF TI£ LASER - DRIll.ING SEVERAL. 

i'O....ES IN A CATl£TER, PERMITTIJIK; IT TO RJlCTION PROPERLV stDI..D OlE OR !'mE BECCtE 

B...OCKED . TINY fO...ES, WITH DIAIETERS OF 1110 OF A MIll.11"ETER ARE DlILlED AW'lG TI£ 

EDGES OF CONTJICT LENSES. TI£SE REDXE IRRITATlCJl gy A[tIITTING FWID TO TIE SPACE 

BET'lEEN THE EVE ,\t() TIE LENS. lAsERs ARE USED TO SEAL SUlGICAL IJW'ES AND PLASTIC 

BAGS PROTECTING SLRGlCAL TRAYS. 
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Soctl AFTER TIE lASER WAS INVENl'EO IN tSfl), SI1'E MILITARY RESCPROERS I'WlE 

• ENnIJSIASTIC PREDICTIONS AB:lVf TIE POSSIBILIlY OF BU..DING A LASER "IEATIi RAY" 

TO DES"ffiOY ENEMY SCl.l)IERS, K»JCK OUT TANKS, AN) a:rucr INCa1ING ICll \rWHADS, 

IT DID I(JT TAKE TOO WNf YEARS BEFatlO IT SECA"E APPARENT 1».T n£RE WAS A 

GREAT GA..F BEl'I£EN Tl£ Tl£Oil:ETICAL AND T1-E PRACTICAL. 

• 

• 

Tt£ f'D£Y SPENT ON EMlY \<€APCtIrI' I(F:K WAS I(JT WAS1ED IO\'EVER, BECAJJSE IT 

I'UIS l...EAANED TWIT T)£ HIGit-POIERED IlEN'\ FIDl SIl'E LASERS IS AN EXCEU.ENT TOO... 

FCfI SIIUATiNG Tl£ n£RM..\L EFFECTS OF I'M:1..EAA a.ASTS. TIfJS, \+IIL.£ ll£ TeST 

~ TREATY WITH Tl£ SoviET tl-lICl'l RESTRICTS ttxl..£AR EXPI...OSIQ/S, t..Al!(J!ATIllY 

LASERS PROVl~ A C(WV[NIENT WAY TO STWY £Om BLAST RESlA..TS. 

Dn£R MILITARY APPlICATI(J.IS FCR LASERS 'rI£RE FOl.Nl M ING TIE VIET tw., 
WAR. flAnAA-UKE RANGE Flt«RS, LASER GliDED 8l"BS AN) LASER CCM1.f(ICATHX'lS 

GEM \IERE tE'o'ELOPED. TI£ l..ASER HI\S IW)E PO$SIBI...E Tl£ ~ "SMAAT Bl'1BS"­

AN:> ROCKETS Willi LNPRECElENTED fJI:.ClJW:'(, BY Il..LI..I'I!NATIHG A TARGET WITH INVISIBLE 

LIGHT FRa1 AN INFRAAED LASER, A IQ1l CfI MISSILE, EQUIPPED WITH A LASER SEEKER, 

CAll FIt(! ITS WARY WITH PIN-POINT PRECISION. 

RELATI'vaY S'W...L. CAROON-DIOXlIE LASERS CAN 1&lITE CLDlHlNG AN) IU!N 

EXPOSED SKIN FRCtI A DISTAt«:E OF I'mE ~ 100 YARDS . 

HIGH ENERGY lASERS ME.. Tl£ CENTER OF Itc.REASED IIflEREST BY TIE rEFENSf 

)):PT. At() ~ss. lAsER I'£APOOS I«.D POTENTIAL FOR AN EX'TRA£Rl1tw.l..Y EFFECTIVE 

DEFENSE OF ALL Wl.TIQW. ASSETS AGo\INST B01H lClJ1 AND SLlJ'1 ATTACK. llE5E 

SYSTEMS I<lll..D BE TlHGGERED BY SA1EU.lTE IETECTION L..ALH:H OF I.SSR MISSILfS AN:> 

'I«)IJL.l) REACH CUT no..tsA/()$ OF MILES TO IESTRQY TI£M IN MID-allRSE. lJEsTROCTION 

IO..Ul 0CCIJl BY f£ATING Tl£ MISSILE'S SKIN AK) REIO:ING fo'ATERIAL STRESS TO TIE 

POINT OF STRUCTl.IW. FAIUM:. 

Bt.SED ON TIE ClRRENT TII£TAllLE, IT WIll. tfJT BE POSSIBlE TO PLACE LASER 

BATTLE STATIONS IN SPACE LM"lL TIE MID 199:1's. TI£ nEalY IS lliAT TI«l OOZEN 

SOCH SATTELITES COll..D I£I1T1W...IZE ScNIET INTERCOOINENTAL BALLISTIC MISSILES B'f 

~ZAPPING" TI£M IN &x:K Ib::xRs FASHION AS scxtl AS MY \ERE l.ALf(l£D, FAA FRIl'I 
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BEING A STAR WAR FANTASY, SlX:H IEAf'(J6 ARE to! SEEN AS CERTAIN OF EVeffiJAl 

• DEVEl...OPt"EN. CJ.I A WALL IN TI£ OfFICE ()f PKVSICIST, J. RIDWm AIREY, f£M) ()f 

THE U,S, DIRECTED ENERGy DEPT., IWIGS TllIS GOOTATlOO: "IT IS STILL A ,,"TIER 

()f ~ f()W Tt£ I'WrrIAHS ARE ABLE TO StAY tel 00 SWI FTLY f>U) SO SILENTLY. A 

BE»I OF !-EAT IS Tl£ ESSOCE OF Tt£ MATTER. fEAT.AHD INVISIBLf., INSTEAD OF 

VISIBLE LIGHT." H.G. \tELlS "'WAR ()f TI£ ~", l8OO. 

Bur THIS MILITARY POTENTIAL ()f Tl£ LASER IS ALSO I<IOfII TO Tt£ "onER 

SIDE", IN 1975, TI£ INFRARED SENSalS OF A SATEU.ITE, IESIGtED TO PROVIDE 

EAALV WARNING ()f A MISSIL.£ ATTACK. \ERE [W.WE) r!f A BLAST ()f eERGV, TKl.IS.W)S 

OF T1f'ES BR1GHrER TlWI Tl£ EXIWJST Fl..N£S ()f A MISSILE, A FOOEST FIRE ~ Nj 

ACTI'.'1;. VOI..C.A/(l. Tf£ CNLY ~ ENERGY SOl.RCE ~ EtO.X;H TO DISABtE SWl 

A SATalITE I S A HI GtI ENERGY lASER ~ i'EAf'OH, 

==~= &om.v AFTER IT WAS INVENTED, TIE LASER WAS CAL.1..fD ~ ltEA IN S£AAOl OF 

• 

• 

AN APf'LICATIOO. TOOAY, AS WE HAVE OOTED, n£RE ARE OOZENS OF PRACTICAL APPlICATIOOS 

Fell. Tt£ LASER IN EVERY DAY USE - »Ill Tl£ LIST CONTIt«.ES TO GIO'I AS PHYSICISTS 

IlE\IEW> t£W lASERS Nll OOINEERS THINK OF t£W WAYS TO USE Tl£M, S:H. OF Tl£ 

NBER APPLICATIOOS ARE: 

1. lAsER SYST91S Fa!: AIR T\.RW..£OCE rETECTION - If"f'ORTANr IN Tl£ SAFETY 

OF SIW.l.. Pl.At£S. 

2. SIMILAR IEV]CES FeR IETECTIOO OF AIR POlllITION. 

3. itMSIBLE LASER FENCES PROTECT MILITARY INSTAllATiOOS, FACTORIES, STORES 

NI) SO"E PRIVATE Hl"ES. 

4. lAsER PROOiK:ED ta...CGAA"IS, r-w:£ W1T'fOJT CAl'£RAS OR L£NSES . As I'VINY OF YOU 

1<nJri. f«JI..OORN1S ARE 3 OIfo£NSIOOAL.. Pl()TOGIW'HS, AA ENTIRE PAPER COlI...D BE 

0EVcrrED TO lASER ta...oGRAPIN 1 TSEL.F. 

5 . TRACKING SYSTEMS - FOI..l.J)r,'ING HIGH SPEED ROCI<ET SLEDS ~ TEST TRACKS; ST1.DYIHc: 

n£ OPERATIOO OF f'CN1NG AIRCRAFT NCJ MUS; SATEL1..ITE lRACKING . 

FltWl..Y, PROBABLY n£ MJST IWORTANT POTENTIAL IJ)E OF LASERS IS TWIT OF LASER 

FUSIOO. A TOTALLY lEW FOOM OF Er£RGY, LASER FUSIOO /¥'Y PROVIDE US WllH A 
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SUBST..wTIAL PART OF Tl£ ,lltjSII£R TO 0lR ENERGY PROBl..EM. lAseR FUSIOO W'LICAlES 

• TtE ENERGY Of 1)£ ~ IN Tl£ Fm\ OF MICROSCOPIC NlXLEAR EXPLOS IONS . lk.1KE 

11£ NI..ClEAR FISSICtl IN nnw's ATIl'IJC I'aER Pl...4HTS, LASER FUSICtI I'RODI.CES I«l 

RADlcw::TIVE \io\STES 00 TIE ~'s OCEANS COOTAIN A VIRTUAU...Y LNLIMITED Sl.I'PI..Y 

OF FUSIONABLE MA.1'ERIAL. IElITERllt1. 

IN n£ SEPTEMBER 19 lSSLE OF Tl£ WAu.. SrREET ..b..Rtw.., JERRy BISIG' \<ROTE, 

H~ n£ Tll'£ TIE. "A" iQ13 WAS CCH:EIVED, SCIENTISTS !i6.'IE I:f!EAIoED OF FUSlt«3 

H't'II«XiEN ATCH; LNDER COOTROI..l.£D COODITiCtlS,SO TKo\T ENERGY 0ll..D BE CIWfELED 

INTO ~IVING, SAY, Nl EL£CTR1C P(KR PI..NlT . r.s H'I'DlOOEN IS Tl£ MlST ~ 

Et.DENT CtI EARrn, CWTROUED H'I'mOOEN FUSICtI 'fOJ...D JoEAH AH It£Xl-W.lSTIBLE 

SCtRCE OF ENERGY, 

ftJw SCIENTISTS f'AY WIVE A f'Ra'\ISING TOOL TO t£LP CIl'MRT TIE. HYDROOEN 

Ba1l INTO A BENIGN PO€R SOLRCE,· HE GOES ON TO SAY, HLIKE Tl£ 'J'li6.SERS' OF 

lV's SrAASHIP ~tSE, n£ lEW LASER EMITS A?\LSE LASTING lESS nWi A 

• BiLLiCM"H Of A SEC(fIIIJ, BUT Willi A f'atER I'EASt.RED IN TRILLIONS OF WAns. 

• 

~T IS EXCITING TO SCIENTISTS IS TIiAT nns LASER'S BEAM IS l,J.,.TRAVlll...ET 

LIGHT. IT IS n£ FIRST TO I"RCOJCf N4 IJ..TRAVIOLET BEPM OF SOCH PCMER, As A 

RESlLT. IT PROMISES TO ~ A PROlIl..EM TKo\T HAS TmEATENED TO BOG 0ClI\tf Tl£ 

NATION'S LASER-H"I'IROOEN FUSICtI f'ROC.RPII.." 

~. Itst£ luBIN, DIRECTCR OF Tl£ ~IVERSITY OF Ito£sm's ~TORY FOR 

LASER ENERGETICS, WITH &H: CPTIMISH SAID, "1"1-£ FIELD IS EXT'REI'ELY Lf'BEAT 

RIGHT f'O'I." 

AL..1lfJUGH H'r'OROGEN FUS1Ctl HAS BEEN ACHIEVal WITH LASERS SCI'E Tll'E NYJ, 

UNT IL ttlW, ffiRE El£RGY HAD TO BE PO..RED INTO n£ ~ R.EL PELlfl BY WAY 

OF LASER BEAMS, ~ WAS PR(xUFP FRao\ n£ RESLl.T1t«3 FUSICtI. lfilVERSITY OF 

Roct£SlER SciENTISTS BEUE'.1: TI£ t£W I.l.TRAVICl..ET LASER WILL BE III TO 9J% 

EFFICIENT IN JIW1It(; EhERGY INTO TI£ H'fI:ROGEN PEUET. a:tf>ARED TO TI£ 30% 

EFFICIENCY Of IJ'f'RAAED LASERS PREVIOOSLY USED. IF THIS IS ~FIIf'EI) BY ClRRENT 
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EXPERII'£NTS, IT WILL f'EAN lHo\T IT WIll. t.UT BE tE~ARY TO BUILD I-lIGE INFRARaJ 

e_ ~RS TO REN::H tECESSl\RY EfFICIENCY, 

• 

• 

TI£RE YW W&,VE IT - I H:lPE I I'AVEN'T CXlNFUSED YW AtI) TW\T vru IO'U<I A BIT 

/"ORE AOOIJT TI£ LASER TlWI YOO DID A stOrr I'flILE KL) . IF YOO WANT f'alE, NlAsERS 

TI£ INCREDIBLE liGHT ~INES" BY IUfST r11MS, '11£ tvw:ING lAsER" BY BeN fc.IA 

AND NLASER LIGIfT" BY f£Rr.w.I SotElDER ARE ~EE GlXl[l, EASILY lKlERSTIXll SOlIICES. 

LIKE MJST il"l'aITA'IT SCIENTIFIC N:ll1EVEJ-elTS, 1l£ lASER Ho\S OBVIWS f'OTEl(l" lAL 

FOR lMPRCN1NG Ti£ Gl.IAL1T'1 OF LIFE. I}I~TELY,,8LSO LIKE OTI£R GREAT ... -~ SCIENTIFIC ACHIEYE/'£KTS, TI£ LASER Ho\S _ DESTROCTIVE f'l)ERS, I PRAY TWIT 

AT SCH: T1/o'E S/XfI, OLR SOCIAL CAPACITY - OLR ABILITY TO U\'E WISELY AND AT 

PEACE Willi EPCH Oll£R, WILL REACH TIE HIGH LEVELS OF 0l.R SCIENTIFIC so::cESS • 


