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Prieclpicl toleaotrolor eptioo-oleetranioo e aoHtow edetA 
ca oetoda de a Aetna re a vltenel lonioli o Lanare t A de Piaeao to 
1849 [ 7] el perfeetlonetA de Taeoaelt tn 1862 $1 Miohelaoo tn 
1877. Prien la oAaerAri de dietaa^A on tolawetre interferernetrice, 
feloeiod ee anroe de loeloA waoocronaticd IQepile apeatrele, eo 
font propene in wool 1889 tn timpel deafA^urAril prisei Jonferin^o 
Generate de Maori $i GreotAH, de cAtre Jilcaelaon $1 Corley. In 
acene nod 0 op&rot on non capital al eetrologiei - eetrologia in- 
terferonpialA. Prinela toleoetro optico-eloctronioo pcrtwoile pen- 
tro o AcorAri j^oodealco on font reollooto co eucoea incepind uln 
anel 1940 [ 72].

Aotadole optico-elactronion de edaororo 0 diatao^ai aw iore- 
giatrat on avint dooaaoit ooatA co a peridia ^nerotoarolor optica 
oooreete, laaorola.

fa coo do-e 17*e  conforie^A GonorelA de ^Aaori $1 GrootA^i 
(CGin) aero a aver loc la Ibrio in leno actataorio I9L7, a foot 
edoptetA[lo],[31] noun deflnifie a ootroloi t

Ttotral aato Innglaea ogalA ce diatenpa porcoraA co looinA in 
vid totr-en interval do tlep egel on 1/299 792 458 dintr-o eocondA.

AooootA nooA defini^io dotoroioA on real progroa tn denooiol 
wAaorArii diatanpol^ doaoroce peroito otillaarea tn acoat acop a 
ooittfll do eSaorA o tiwpoloi, con not prociaA eAaorA oriatentA 
pied aeon pi pareito definiroa netrwloi de aprerivetiv rone art eel 
procia dealt tnainto.

Prooiaia do nAeerero a tiepolol eate datereinatA de paalOlli
tAtilo do roollaaro o otoleanelor do tinp co 
bond, eroeroe reletivd ovtnd volooroa do la*

Ce ^1 onto faarte

Jtlliearoo otalonolni do longtoo do ondA la eAaorarea diaton- 
Aoler oe face pein eotodo lotorfereoetrioo. deaorece radletio eta- 
^btatioi 00 ^Ca no nitoooaA tn deeeniol aicroondolor, la froeveo- 
^4 4o 9^192 831 77o Ma pi iangieoo do ondA do aproeinativ 3,3 on, 
ofoctooroo enol oAaordri lotorforoeotrioo co precizie aoflclentA 

ocooatA longlno do node ar oeoeaito co ioterforewetro do dieon- 
aionl faarto nori, ooreolioaoil prectio.

^odiotia vialollA onto oea oai potrivltA pentro etaloeul de 
^agiwe do ondA detaritA alinierii opooro a intorferaoatralui tn 
ci^el aAoorArii oi procialoi oai earl 0 oAaorArilor do diotanfo
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1*  ***** laopiat j*  wad*  a 1*1,  paat*  di^aaaiMi *1*  latatfat*-  
Wd*Wl*l  PWll***tL*  t*  OOWlpli d*  lOdOtad***

J*O**̂M***  laa^*H  d*  ***6  adalP*  la ddHWatal VtatPll ^1 
apwot*mlal  ** poallaow*  pale ******* valoiil b*lat*  * f**̂  
v*f*  **laplal  I****  vtatPUa [?!].

iwtwldl * la ***** * appoalwdlv 2*  * a at, 1***1  * d* — 
wawtwd * *d****td  aawwlapla la a*̂**la**  * fa*wv*o*  * laa- 
** * **A,  **** *1  1*  doaaalal daftalrlt anldltilM faa*-  
watala, wtrwl potlod ft daftntt la faaapla * aa**df.  * **-  
wow dawalal la aw r*l**  *t*Mlia*t*  p*ia  *a**̂i*  aadafadH a 
p**gtwwt  *dtd  * wait f*ft  aaal*  law**  adaaillwda *a  adaolll- mwaw*  apaapla*  * aw * adalaaalal faadaawat*!  aa Co. 

1*1**!**!*  * law*  a*  apll*  adit la wtaalagi*  aid pt Ta 
tadwdwto, *a*alo,  pawiw alllda*,  wvi^atto, aodoapologla 
pl oadpoawlo,

adl**t:ala  a*  laaaw pod ft coaataopodo * w iaaod*w*  la 
daaaatal olaot*oal*ll  opdtw [ IP] pt alad paaolwo aadoreo ca 
1***1  opliaopil la w**d**  pl ladaaMlo, dawodo oapllad indo- 
aawl aaopdod la aldlnal dlap owodol d*a*ola  la a.J.d., 
Jopaeta, P*oapa  pl la alt*  plat.

^o InattdJddl palltawio dla ftolpooto, <*tn  anal do- 
*o*A^al  paof.dt.iaj. a. *p  iatHa*  o**wdd*l  taoratlc*  $1 axpa- 
*l*adal*  la daaaatal elactr^ololt apdiao pt *1  apltaapitla*  
aaaadat*  pl lafltal**'  la wool 13*6  laaaaatWMl * alocttaalaP 
awodl*  ?t balapiafia. La fowata*  pt *awaltaro*  aaaadata * 
*^1 faarw*  lapattant it rovtna tavo*dpalat  **af.d*.lag.  i*vw*  
c*t*a.  *̂  paaat*  a*  awaaaaa ap *dal  daoawtd adaj * tovard 
7*1  ooaf.ln;. loao Ctapaoarta La ap*awl*tana**e  cu apawt*  pl 
aaap^aaato J laaa**W***Ial.

WMltatol*  aaaadat owned a-o*  coaapatlaot ppta o*o*o*j*  
IwtSpl tad**  **** wladlw *a]  at ptta aao*w*aa  aldorwa 
do*  * dood rad pt ootaodapo pPlfo^tftal aaotpaotwaH * *6$,.  
aawptt oolocwtv*tal  w aw ******** do**dpai*t  ppof.dp.tog. 
a.fop. -*  aaowooo w todpwwdd pawn*  wilt**  da*  * ooroatap*  
to dwantal e&w*l*tlop  co law*.

la awado p*oowpA.t  ^a tn^atea*  pl lucr^pa*  * t. 
oop*  aatoaol a waopood ^pd*  too*  dlodtooto La *** . 
tPlaam, ^wad*  do*.  w*a  at.d ooaw.ldada 1. p*t^i.  
d*la.  w tafa*  la * 1. ^adow opwi**wlaa:*ontw  * ****** . 
dlataapal * law*  * 1, fpaatala 1*  ad**.,*  ulataa^at * la*,.
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3. datada raflaaiiltw aaltlpla aplicacA la aAsuraraa diataa^el 
ca laaar t 4, Hadaccraa inflaaa^al sadlulul ataasfarla aaupra 
diatao^ai aAaorata ; $, laf laaa^a paraaatrilor laaaralor asupra 
arariler da aAaarara a dlatanfai la talaaatrala lotarfaroaatrlca;
6, datada da waraiar aptica-alactrooic pantru raducaraa arorii 
da wAaarara la talaaatra lotarfaroaatrica 91 7, ^atoda da cra^te- 
ra a praolaiai da wAaarara a diatao^ai la talaaatrala cu laaar 
co faaalaal wodalat.

Paatra tadrowaraa ataatA ^1 plieA da ta^alegara ta latreaga 
parloadA da :wagAtlra a daatoraaalui. aaaoaul aaHaaaata aAlduroo 
tawewAaalal profaaor da.lag. Hagaa Pap. Aatorul adaaa aulftniri 
daoaaataa wawrAsalul coafaraa^iaa dr.lag. taver ^rl^aa paatru 
aagaaMlla data $1 aprljioal perwaaeat acerdat la alaborerea 
aaaatai taaa. Pragraaala da oalaal aa foat rulata la calculatarul 
&aa^lal da laaoratar aliaia a bpitalnlJl juda^aan Tiaipoara Qi 
aatoral adaaa calda aal^nairi toaarA^alui da aae^ia dr. J.
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*jotadele oooeoloo oladoe de oAaaroro a dsteo^el cooat^u 
dlo coepororee direct*  a dlscao^ol do DAaorat co eljloaoolo de 
oHqufet. Aeeetee [MM! fl de ewooplu t rlgle. roleta, ponglloo aeu 
ftrul de lewer tn dcoonlol dlaten^elor Bid. Hetodole eooodce 
oladoe prezlncS deaoooota^l d afot leoorioese Qi oeooolt*  uj- 
roto do wdeowaro earl.

otedele lodlrocte do odaororo a dlateo^d an o par nt ca ar­
ea re a nocealcBtllor de alspliflcore ?1 acortore a doretel B&cj- 
rdrll. Priaele operate roollaote peatro a^aorereo ladroct^ a 
dlatontoi oo foot telaeetrola option, nazoto pe actode optlco- 
oocenioo [M! ,[?9] , [4oj t teleoetrel atcdlBocric, teleaotrul ca 
ootnctdee^f optica pl toleeetrd co foeallMro. oleoocrelo opti­
ca oo procleio codeotH el pet fl greo nutoeetiaato.

Jo alt tip do operate at ill cate la n&aaroroa iDdlroctd a 
daten^oi 11 oaottClado toleeotrelo oltrneoolce. Aceetoo an oa- 
aeod po reflada dtraoaoetelor la eopcofofe de aepOMtlo a 
dead eodll oo doneltdll dlferlto d pot foae^looo to lopala eeo 
co eadd oootlaaAe dwotojol tolane tee lor oltreaooloe eato deter- 
alnet de vltoao (v) role tie a led a eltreaonetoler, ooea oo por- 
olto oo la dlataeto (a) old id! eoflaeo Aerate

t * 2d/v
odaaredlaw &aoowoneajul principal tl ooootltale atooooroo poter- 
old a nitreaoaetoloe co dlataopo to atooaferA^ rotjltlod lapoul- 
OUltotoo otlllaArll la a&anraree dletanloler earl. Alonotrolo 
alteooeoloe otnt larg otllleote la odoorereo dlaton^olor !o ap&, 
eode a to eno roe nitrenes*  color oo diatonic onto aid.

Dolaeetrele oo foeoloal da rodlatll olootrenegnotloo co coo- 
atltuit oo pcO;yree loportoot to daooolol o^aordrll Indirocto a 
diatoo^d oi co aeaood po reilade Modeler aloctranajeocloo la 
ooprefe^o floret. To fane tie do froevonfo reapootlv longleeo do 
and a rodta^lel electromagnet lee otlllaete dooeejln tolaoetro 
do rodiefroewaod d telenatro opt lea-elec traolce.
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^laoatrela do radlafroeooaWo faootloolod tn daooalal an- 
dolor wotrlco tl al oleroeodolor. pot fl co fooctlaaere In la­
pala ( - \zdia jotootioo dad ^o^tag). awn ca oodA cootlno^.
rlnolpelal doaeewntaj al oceat^l tip da tolanotro aata dotoml- 

oat da dlrootlvltataa rodaad a faaaloalulal da radiotil olectro- 
oogaotlco la aoaata frocwooto, rozolttnd poaLiilttataa redooA a 
rocoptocolai co a (*ocola  oooal aata da tint A da cal al eolocto- 
ler tnoocjardtaero. ^watojal taloootrolor ca rodlofrocwoo^A aata 
acala cd pot fl etillaoto la detemlaoree dlataaleler foarto wart, 
plod la all oa aa, datwltd ataooAtll rolatlo alol io ataeaforl 
a radiotiller otoctr^enootioo la oaoata froooonto.

^laootrole optloo-^lactraclca raoctiaoooad to daoenlol vl- 
zlnll ?1 iafroroea (Li) al apaotaalal radla^lllot oloctrcnagno- 
tlco*  4vwotaJala aooetor tolaootre ooaatao tn dlroctivltataa ooo& 
a fnacioelolat da lonlod pl laoglaoa da aodA aid, roaoltted ro- 
dooorl ala dineacionilor pl peterli oonAterllar eft ^1 ala aoto- 
aalor optica da enlaio cl roooptio.

riaclpial tolaootroler optloo-oloctracico a opdrot odotA 
ca actadola da oAanraro a vlteaoi lanlnii, la dowvoltarea cAroro 
an ap^rt doaccolt 1-a avat Alaort 4^Hchalaoc . Tn toata coca- 
rtle^ aata wlaollA rolalla

* c.t
da aada tazaltA nA alaerfad derate t la core laaloa percarga 
dlataa^a el ccoaactnd vlteaa Ionian c aa panto dotowlne 
wlaoroa

cicala talcoatre aptlco^lootwealce co font canatMite fc- 
laolf^ carte do lac lad oaowallaaalo < Mapi co looaadoacon^, 
on doaodraara to jea ano co arc elootrlo. toad aoia odacA co apa- 
rllta laoorolar co aaoaa oa lanlad a^ Inro^latrat on pro^roo In— 
pwtaat to porfooitaooroa caoacreotloA a telaoetrelor optlco- 
olootraolco.

aelaoatrola optdao-olootcaaloo ca laaar aao pa score tale­
oatrole ca laaar. naeoflolaaA da e^ntajale laaerelar fa^A de 
auroola da IdnloA oocooetiacela Moccrcaatloleotoo rldlcocR, 
coareapo pa lunjlal de erdlaol autel&r de netrl cl abler al tile- 
*"""*'  f-tt*  OM*  r<MOM f,g.

- p«!.M MM . WdHUM otMtMMSMCt- 
an de la toalroa laaarolar*
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1.3 CloaiflCOMO tOlOWOttOlOtM 1MQW
miooatwele oa loaoo pot ft olaaificoto dopa oatodala opttco- 

OlOOtWOalca do OdacOOWO OpliCOta $1 danOOidl d*  Otili^WO, tn :
A. lolooatwa iotawforcaot wioa no loot: (?IL) (4^^ * loo a;

D^ s 0,01 Jtn; AD w (0.5.10*̂.^  * 0,03 peH 

4.1 lolaaatwo latawfawaootwico co laoaw aonofrocvoot*
A.1.1 co tootled 1 in low polawiaot
A.1.2 oo foooical oiwoolow polarizat

1.3 Dolaoatwo iOtOWfOWOMtWlOO 00 looow co 2 twoevooto.
a. ItloooMo co looow co fOactool oodalat (T*̂  ? -

C. toicootwo co looow lo lopolo (T4I) >o to ;
D*  - 0,01 Ot AD W 0,1 O)
c.l oateowologioa
C.2 do OCVidOtiO
C.3 oUltowo
C.l oatwonaoieot

code t onto distoosa oowlat nNcacet^
ooco rozolo$io ^i
ooto araoteo aoeolot^ la a? aoworoo dtaton^ei J.

1.3 IWldOMO iMOWfMOOattlQO M 104J0W
1.3.1. dooowlltl^l.
TOlaoetwolo lotawtowcootrlea co looow (&IL) co eat MMoc 

imowiowoaotwo co looow el co ooaoovi po actodclo intewteraoctwico 
da OAwewowc la care distant*  co a oewat oato oo3.jOtots cu lacjlsoo 
do cnd5 o looloil oaiso co aowao da wofowints. .ot^wtt^ wexolotiot 
^oowto coco po cowo a potalt lo ojouwswoa do discoota. da otdir^l 
fwoopiaoilow do laogleo do oodd, octode la intone tone trice aloe 
Jla^twola core powOit twoncoitoroe direct^ a etalOMljl do looji- 
oc da oodd [42]. Po Ung*  oatwolegia intowiorootioli. toleoetrelo 
lE^owfOMnacwioo co laaow stat lowg atUizote tn conatwactio 33pi­
nner unolta, co twodootewwo da mare oreclzle pentro a^acraweo do- 
plaodwli olaoentolow tn al^coro. Jo aacooooo oosot tip do telaootro 
00 odpAtot a lawgd opliootia to goodocio jl aaiwaologie, 1c dotao- 
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tert*  oleeoedrti otrotarller de paoiot, a oodolet ddlwloo ol 
a derlwol oeetloeotoler.

*060001 00 601001 CO *-Mo (A . 633,3 tn) eelto rodlatio
laol^oad **'" diolaor^ ao f.^ci^i 
faaoloolo * eool de reforUf* core eoto roflootet do Ogltnda fit*

Tolanotrolo latorforooetrloe eo laoot we dlatoo^o oowlad 
do *1  aero re !n vid lleHatl to prloelpto oooel de loogtooo de 
oeeroofd a laaerolot. la prepogoroe to otoearorA. datorltd ofoc- 
talol de taroaleo^d *1  flaeteoMllor afore oto a per dleterelenl 
ate trootal^l de end*  do ordloal ooel laagio! de eodd lo o dla- 
toopd de aproaiaotlv toe a [43] . Aeoet fooeeoo llaltoood do eol- 
ool etlllaarea tolane troloe lotorforeootrice on la oar 1a odaero- 
eoo dlataoddlor eel meet dealt 4^^ - Loo 0 ohlar deed lanjl- 
oea do cooroapd o laaarolal atlllaot ease eat ware deott

DolaootroLo lotottereoetrloe co La oar pot fl realloate to 
deed wrloato * aaoatroevoa^A, to core aaa dlatao^o odaoratd ao 
aprooiaad pr La oeodroroo fraejelee do lotorforeo^A $1 co deed 
froowoa^e, etod oAaoraroo 00 foeo pelo etoct ^oppley pt botero- 
dlaewo oprlod.

ToLaoorro lareeforaoorrloe ee La oat eocofeoowoo^A.
a oooo rooLladwti rolaeotrelel la orfwreootric 00 lamer 

oeeofroeooo^d ord iatetforaoetrel Mtebelooe, roproeootot to 
rtg.i.i. [44] -[49] .

-Ljtlal*  loeatforeoerral Aloholaee (L - looor; - dloloor de 
1**61*11*  - ^Uodd fled*  *.  - lee si ooe cgiLooll R , .
4dUodd ooollA*  - a lata*  optie*  d - oereo).
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91 colAlalt de mAeurA reflected de oglindo mooilA Mg cere so 

aiecA odatA cu ooioctul e cArui deplasare so mAaoarA. Hevenfnd 
pe A? cele douA feacicule interfere, iar franjelo de interferen- 
CA marito de eisteuul optic so per fl ooserrate pe ecrenul M.

to enelizeazA interference a douA unde mooocromatice pentru 
a deduce ferae soBoalulu! la ie^iroa interferometrului Michelson, 
pornindu-se de la eeuoCitle cere carecterizeezA radiaCia electro- 
megneticA incident A [ 8Jtt*5]  *

Preauponem c^ area cele douA unde aonocraaatice plane $i 
^2 linier polerizate cere ee suprapun in punctul P, fig.1.1. In- 
tenaitatea undel rezultate in puretui P este

a.i)
unde !

I . 11 + 1^ + Ji^

reprezintA intensitatea prime! unde.

reprezintA intonsltatoa celei de-o doua unde $i 
c /e"

este teraenul de intorferonCA.
Cu ... )> a-o notet valoarea media pe un interval mare in 

comparaCie cu porioada T, a mArimii mediate.
Dofazajul intra oele douA unde in aanentul interference! este 

2(o,L--n.L.) f
f = 2X* ------ 1— = 27T-2- (1.2)

unde <
I<l^g - aint lunglmila drumurilor jeotnetrice de referinCA 

reapectiv de mAaurA ;
ni g - atnt indicii de refracCie al color douA drumurl optice

- este lungimeo do undA in vid a laaerului utilizet, i^r 
O - este diferonCo intre drtaturile optice pentru cele dou& 

unde, in punctul Pt
^1 tormonul do InterforonCA dovine

J1^2 " 2 \/Ii.Ig.coa <f 

aoloCio (1.1) ae pesto scrio

1 * 11 + Ig + 2 \/li. Ig. c os
MU L"—! 

umiseAr^ ) 
I poutTtctWJ^-!'
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pA tapaeaAntd AawaaaAwatae aaMalalnA aa^Anat 1*  Aapitaa Aotar- 
fatawattalul dlchalaaw.

InaaaaAtatoa nadia a aaaaalalnl raanltat tattoo latarval 
da tiap ? aa aalaalaaad oa tala$la

< I > * 11 + Ig + 2^1*  1^*  ^coa^dt (1.3)
o

Jndala aaaraata aa aataatatlaaasd ptln aaaaa ad dlfaraa^a 
da fasd 'f tdntna oocatantd ta dacuraul tiapulai da abaarvatta 
ai tnaaltd

o
iar (1.3) davloa

Uadala aacoaraata aa cataatawlaaaa*  ptta aaaaa ad dlfatao^a 
da feed ata aa aaraatat alaatar, datotitd tnttarnpartlor acct- 
dantala araata da raapatltll ala aaatla^iai aeraal radla^illar 
alaotraaagaatiaa, ta daaataal datatai patted laa teata
valorlla anptlnaa totta aata at 2x . din aeaat aotiv

7
-1- Jcoa^(t)dt —

a
Si die (1.3) catultd

< I > - 11 I,

In aaaat aaa fanaaaoala da latatfaraat*  aa etas abaarvabila. tn- 
taaaltd^ila aadalw caapaeaata tae^tndu-aa aiapla.

*̂pra  daoaaatra da Idaplla apaatrala la aata langimea da co- 
ataa^d aaalaA aata llaitatd la aalori aoo 1 m, laaatala raaliaaa- 
*A laaglai da coataaf*  aai aati daett laa a, caaa aa pataita apli- 
cataa eatadalat iatarfaroaattiaa la adaarataa diatao^alor tn aeast 
doaaala.

In caaul tn cara cala doad unda oara intarfard atnt da in- 
taaaltd^i agela,

11 . L, - I,
ralatia (l.d) daviaa

I . 21,(1 + coaf)- 41,coa^^ d^)

'ezaltd cd aa eanlwa da intenaitata pantra
f- , n t o,l,?,...

aata aoElora (1.2) aoraapund anal difaran^a da dree aptta
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pentra ooze
(1.6)

Valorile alalia ala intonaitA^ii st ootln pentra
f = (2a + l)7t , 4 w 0,1,2,. .

pentru care difaren^a de drum optic este
6 * (2A 1) , a = o,l,2,...

xasioole ?i wloieolo de lotoeferontA co tMoese de ootcei 
fronjo de intorferon^dw

Jooeroco din (1*2)  ?i fig.1.1.
Lg " * D

w Hg a n
rozalt^

- 2?r . w 27T -2^-
A Ag

unde

osto lacginea de and! tn medial am indicele de rofrec^lo n. 
*4n rele^iilo (1*5) ^1 (1.6) resaltA

In flg.1.2. so presintd ioteoaitotoe reletlvA a frenjelor 
de intetierenfil in faoc^la dd dlatan^a peotra an laser eoao- 
frecventd.

teznlid od diacao^a D paste fl dedesd din noeAeel de frenje 
de intetfereo^A (maalme saa Qinlee) ?? care ^e deplaaeazA prln 
peactul de aaaervare ?i leagiaea de sod3 a radia^lel laaarclui 
atlllsatyce rela^ia

(i.io)
Leal aiateeel de wSaerare intetreroeetric este de tip in­

cremental.
Centra laaeral an He-!te la care A - 652.8 ns, resola^ia 

la a&surerea diatan^ei eate
A.

0,3164 jtn
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T mi*

lataaaltatoo ralattvd * fraajalat da tatarfaraa^A tn 
faoa$l*  do dlaton^a D. pactra aa laaar aaaofrawwoa^A.

mooolatla peat*  ft iaaoadaffitA AM*  an ottllzaaa*  aa- 
todo da latacpalara a fraajalar da iDtoffaraa^d [42] ^[43].

^oatra opcooiaroo oaoroapot aarcolor da law Ind noaooocro- 
aattca (lAapl apootrola, laoaro aaltiaod) oara pot fl utillsa-
to la adaaroroo dtotaa$alaa aa aaftaapta vialailttatoa fraaja-
lor da latarfaraafA [ 3a] v(^) coefora ralo$ial

(1.11)

Pwntra a oara*  aaaoort**tial,  vtaiatlltotoo ft an jalap da Iatan- 
fanaat*  roaaltA dta (1. 6' *i  (1. 7' pt aata Mtimd <

V(D) - 1.
Ctad MtSrul cao^oaaatalor ^aotrala ala radtatlal laaaM- 

lot arapta. wtatatlttatoo fraajolor aaado ?1 paatru a aata*  da 
laatad eacaaront*  (la dtataa^a wot sort daa?t langlaca da oo- 
araoflD vtaiallttatoa fraajalop aa apropia da ware.

nor-ilt*  o3 la tolawatrala lataxfopeaatrica cu laaaz, pantM 
a aa taldtur*  arcrtla Cora pot latorvoal la atmdraroa fraajalar 
da lac.rforoa^ octo oaao^r ad aa oottnA a vtatbllitata ctt mat 
oca*  a ocaatora. ocoot aotlv aa lapuDo wtlliaaroa aaal laaar 
norofrccvow^ c^ro o*  partita ou owaot mmdraraa algawd, at pi 
opliooroo aato^lor da latorpolara a fraajalar da iwtarfara.^.

.. H.a) Kptrnt. d. l^dMd. d.
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n al oedialol tn care ee efeotaeas& ndaoMrea. In cjzul atnoafe- 
rei, D deplode de prealonea, teaparotarc si oaldltateo aeralui. 
seoerooe majoritatoa telematrelor interior omen ice cu laaar faoc- 
HooeasA to ata oaf ar A, oceatoa treacle a& con^ina co aloe care ad 
pernltd of*ctitarea  nanoalA aaa aatcaotA a corecMilar iodioaljl 
da refrao^lo n la verlatla proalanii, teoperaturil si omidit&Hi 
aero la 1.

la aoele tolemecre intorfercmetrfee ca laser destinate efec- 
toArll aasardrllnr la tM^ini-unelte ae proved*  in plea o poaialli- 
tate co corectle a diatan^ai resultste in fuoc^io de cooficicntol 
de dilatere teraic3 el variable teeperatorii pieeelor n&surstc.

In fig.1.3. co prezlntH acbeoa de principle a tolooetruLui 
intorforoootrio co loser "lasinterf 20' prodoa la IFI^^-IAJU 
3ttcuroptl [5o].

ig.1.3. 'aheoo de principle o telemetralol lotorforoootric ca 
laser "Loainterf ii 2o" prodas la IF1AH-I1JC Jncsroeti Lu - leuer 
atooiliaet; - alate*  do ellaootoro el atouillsara; c - colloa- 
tert W - divisor de foooicolt - reflector fist Rg - reflector 
"0*11,  *̂1,2  * iotOGctectoore; usds - alec electronic do calcul
01 arise re*  aCMO^n p^^wHso^li de oodis emo lent (eooual).

loaersl cc Me-Ho otojilloot to. onto allaeatot de lo aisteaal 
ue olinootaro oi etoOtllsOto^aa. ^toollisoroo froeven^oi loaero- 
lul ao foes prla ataoillseroa eerentoloi de deaolrcaro tn taoul 
laser, atooiliaaren teaperaturii covitd^ii laaerulul al ataoiliso- 
Tee ootivd to dueIS de reoe^lo pe adfnatters Load ca regiaraa lan- 
gtstl cavitd^tt loaoralol co olesoot piesooloctrio. Rosultd etool- 
lltotee pe tonoen lung a freevoo^oi laaerolul de $.lo*̂.  la o pa­
tera do leoir^ o,3 or, co dlvorgen^a lo*̂  (rod.) el diooetrul
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faoeloalolal I*  lastto f o,$ w. 
aiatooal ept io ceosine oollzo total C ti lototfoteoottol do 

tip !Wyoeo*ddeoe  oodlfloot. collaetotol C oato ptoieotat [51] 
ootfol ioeft ad todood diootgao^a foaeloclolal laaaralol do la 
l.S.lo"*  la l.lo^. intorforooetrol oooflao divUotel do foo- 
oioal a? pl teflootoarele ^12 *1P  palaeo ool^^o oao oato
oo ptioolpelil awotoj cd rodeo oeodtJl do grade do lloottato 
ole oglloallot dla lototforooetra, deaaodtl de ± 4*  in jowl 
anal la loogal odtola aa race deplaaetoa fiiod ptaotie oegllje- 
alla [3e],[M]. 4<odtoreo ftoejelot 00 faoe fotooleetrle. Foto- 
do toot wort 1*  pt FUg oapteaed deed looglnl ale to^alel de
froajo de loteofereo$A^ dooala to lotto ole 00 /g< Io fig.
lot ao ptoalntd aaaaalole aoilaato la looltea fotodotoetoarolot

-

^.n.n. "1-*̂  tntM t. M yr /- pM,lt dUMWt-
Ditto eeooalal doplaadtll.

la flg.1.5 oe ptoolntd Mhoot ytto^wo& pootra
dotoaeioetoa aaoaelal deplaodri. don^toeoa cd ooeootd achaod 
00 0 aol foot iDtHaltd io lltotototd. Io deplaaoteo io eeoml 
** poalttv die ilj.1.4, aeonalul a^^ ireeo oteocl clod aote 

oca 10{jto (IL) pi clrowitcl poartd CF^ oate oototieot^ petri— 
plod opUoaroa la oaedtdtcMl aa< a lapulaulul . do ouedraro 

etooedtoa. !Opaloarllo a^ de owdtoto in oona doactoaod- 
t^t — ao fotooead doeetooo la a patina iapclaalei 0^ io nw- 
*** ' '*  M; — .t .. ... t. ,.^ „„ (,t.)

BUPT



91 poarta eate iDbioati. La depiaaarea !n &ona D negatlv, injnod 
alniler ca oele deacriae wr apace It intrarea nenur^torului 13- 
pulauri de nunarare io aena deacreacdtor Mj. nupd eel multe depla- 
adri efeotaete cu acdlaaare de eena, con^lMtul naadrutoraiui n 
repreaintd diatenta intre pacctal de referin^u = c gi puac- 
tul la eere a-e ajuna, erprlnati in one dr de frenje de interferen- 
pd, edicd in jna&td^i de Int^giae de und&. deed eate enaurul de 
frenja Me irate in sena creacdtor. ler Rj - nuaArul de iranje to- 
regiatrete in aena dnaoreaedtor. ae online raletie

t/1

robane bleculei eleetrnole pentra detereinerec Aeneului 
depleadrli. * cirenlte CorMtoere de eeanel TTL; cp^ - 
cireelte de dlfewentiere e froetariier pozltlm ale aewnelelor;

2 * circuit*  paertd *i  ie^ic; H2R - naaurdtor rec leal rever- 
aieil pentra rangal eel eai pa^ln neenificetiv, ea intrdrila de 
nan^rare in aeon deeaedtor H- pi deaereac&tor a franjeler de 
teterferenfA*

Diatanpe P ae ealealeaad ea relaxin (l.le).
^elealnd eet^de de ioterp^lare a diatan^ei dtotre franje. re-
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matt***  ta tolapia dtatoepoi ietorvino indice la da re 
frooptn el aatalai a ta oobooo di a fig*l*3*  aata ptcvdaot din— 
eel da efootnoto a ootoapillot fnacpto da aadlal acoiant MM ca 
lattodocoto oeaoeld a datelot ptiwiod ptaaiaaaa p. ieapatatata T 
pi aalditataa f a aaaaafatal^ pracaa *1  teopatatata pi caafl- 
etaetal da dilatare teaniod liaiapd <*  opoeifie watertelnloi pte- 
aai adaaaata.

^aaaalal da largtni adaaraail aata da 12 a, co roeclopio de 
a,i orwoteo la adaetataa laogiall ca ccrocpit filed

A^ - (2.1a^ e 1 (1.13)

Viteae noztnP de dopYoaato a pieael noetic eate de la a/aia. 
laterforonotrol petted ad odoooro pi viteae tatre 6 ea/aia. pi 
la a^aio. ca renolopte de 1 aa/aia.

to IFTAw-MJC docatopti aa aei prodcoe an tip de tolaoatro 
intorforeeotrio ee la net loointorf T-2o earn ae atiliaeead co 
trodwotor de depiaaete pcntro noptoilo^tnoltoa pa tallied afiperea 
onto! de depiaaete pa dead aea ttei ana de ndawrd aiaelten. FOta- 
aetrli aint aaondndtort prodaaalei Coainterf M-^go deactia entorier

Jncl dta doaovoatejola eiatcaelat etilitate ptnd acoa. care 
foleaooo Ionian Uniat pelatieatd, eate eaela ad la propegaree 
ptia otnoafotd plaael da pciatiaeto aafotd wrlapll care ae pct 
oaptteo ie vntiapti da feed ale cadet refloctate pi cete dapd in- 
terforoopd datetaln*  flactoapii in oennolele rooopplonoto la fo- 
todetoctoete. iceate floctoopil ae trodoc tn ereri de edentate a 
cletaapol. la acopul incoadtdplrit oiatonelor optica ta vadetee 
teceeotll ct^ilot do adaetete on foot aplicate ncptiotdpila lu- 
oiatl polatiaato [13] . M , [19] , [45] . [35J . [3d! -

la flf.l.t. ae proalatd an toleoetta lotetfettoatrio ea la- 
oet on o ftoevonpd fanetionfad ca Inn lad citcalat pclatiaotd [43] .

^diapta Imlaoaad llaiat polatiaatd eate*  do loaetal ca 
froeveato ataailizatd ate owpeadatd de lentil*  divatgeatd L. pi 
op^i ttaMf reatd ta laoind circular pcloricatd co ajatctal lamoi 
L . laeiao citoolat polatiaatd toeoltotd troce ptia collnototol 
C pi orange la divleotal de faaoical and*  ae deeper to to dead 
faeelowlo, floeeto propejtndo-ee tntr-anal die Oropelo ietorfaro- 
oettoloi. ^aecioclal dta otopol de wdaotd ate dapd taflotto awn 
eel polartodrti oirooloto lavotoat pt oele dead foactcale - do
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?ij.l.6. Tolooetru ioterferooetric cu laser cu o frecveo^A fu c- 
piootod cu laoinA circular polorizotA. - laser cu frecven$A 
staoillaatA; 1^ - leotilA divorgeotA; - LeoA X/4; C - coli- 
ootor; * diviaooro de faocicol; n - reflector; ?i g *
polarieori; * - ocrea; Fe^ g - fctodoteotoaro; u - aoaervator.

referlotA $1 do oAaurA * oero so rocoaotoA pe PFg ^i *iot  polarl- 
ooto circular io aoaouri opudO. ^lopul rojultat oate plan olari- 
zat, uoghiol plooalui do polarizers filed deteraiMt do diferon$a 
de fozA dlntre celo douA fascicule. Flanul de polar!zero so 
rotoato co 2?c pentru o doplojero a roflectoruiui tip pristaA 
oelp-do-cuO R cu X /2, tor diroc^ia do roto^ie dopinde de dlroc- 
tia de deplaaaro a rofloctorulul w. Polorizorii llniari onolizori

Ot Pg trooaforoA rotatlo planului do pclarizoro a luaioil re- 
soltoto la iaeirilo divlzorulel de foacicul iotr-o vortettc 
do ooplitudino care poato fl oAaurotA de c&tre fctodetectnarelo 

$1 FA^. Prlo rotiroo polarizorulJi la fa^A ue se 
oo^in aonnelelo ortsgonale la ie$lrea fotodetoctoarelnr. ?olari- 
zorul al ooranul A perait alinlor^a ucoerB a elate^ulet optic. 
Fo acoat principle oate realize; teloaetrul iotorforoaetric ce 
laaor 3^02 prod us de i^tro dlaoatro (K.s.c.)[53] . ^tojilitotoe 
^aoavon^ei laooruiui do 632^8 as pe tereon lung oate 5<lo*̂.  la 
o potoro do io§lro do o,2 oi. &datoo^ oaziaA oBsurota este de 

vitoaa oaalnA 2oo oo/o (12 o/ain.), rozolu^io este do o,l^B 
iar erooroo oozieA do diatoo^A

Al*  * ± (1^5.1o*̂j  A o,od (1.14)

oltA voriaotA o intorforeoetrulai core utillseoad iseino 
circular polariaotA [531 so preziotA io fig.1.7.

'Choos ccMloA awoetajolo cool coeatrnctil a ode lore ceopocto 
oo oole eforito do utillzoroe lootail circular polarizoto.
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Pt*.  1.7. nterferceetre tip dichelaca cite ctiliMtnd laelna 
elraelar pclarlaetd. m - intorreroeetrn tip dlcbelaon; R^ - 
reflector fit - de referlap**  dg - reflector woo 11 - da a Amar A; 
L -^- - law*  A/4; g - fetedoteetotte

Lonlne iiniae pelar laatd ptoveniad de la laaerul co frocven- 
pd etoalllMtd eplicotd la iatorfereaotrul ttp Mlchelaoa IN eate 
clvlaetd ta doe*  fault*la,  de teferiapd pi de eAcord. Ftaclea- 
lal da e*aat*  ae eplied la ltd*  L ? /*  pl la lepltee eceateia at 
tepine Leatad elrcjlar pelariaotd. Laelet circolor pclarioetd ipl 
acMetd aenael la reflexie pt Rg pl a pel trace din no*  ptin last 

troaafoteinde-ae !n lea lad Uniat pclerlratd oa planol de 
pelarloere ecelapi co eel el faaclcelelel de referinpd ca cate 
iaterferd. De la FD^ pl FDg at otpia oeonelole in cvodreterd ne- 
eeaete etodrdril freejelor pi detectdrtl aeoeulat deplaadrii.

Aceat tip de elate*  eptit ate otentejele enol cenatroopil 
eiaple, co elinletec epoetd a ceoponenteler, reooltind o eteoi- 
litate tend la peent! cl viaraplt preece ?i la ceriepla teepera- 
tarli.

Ja teleeetre intorforenetrle co laaer co o ftecvtapd fenc- 
pieaiod pt ptlnclpiel din fl*. 1.7. eate reallaat do alactto 
eptiea (Freopa), ate deatniroe xotrllaa M lee a. &tabilitetee 
froeveapei laaorolul de 632,8 an pt teteen lea*  eate ± 2.1e"*\  
la e pctere de taplro de 1 a# pi dleaetMl foaeleelnlai de 8 ton. 
^lataope a.aiaa edeetatd eate de 4e a, ca reeelepia de e.l on pl 
oroarea oeaiad de dlatent*

i.3.3.Teletnetre intetferetttrlce co laeet cu deed fteeceope 
leleaettele intetfer^ettlce co later co utod fteceeape at 

^****** P*  efeetol Dtppler ci hetorodinerea cpticd a aeenelelor.
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Aoeateo ae epdrat ca erware a ceroetarilor efecteate tn vaderon 
reducer!! ororilor do adaerere a distaa^ei la teleaatrele inter- 
iorcQecrloo co laaor oe o frocvea^A^ cade vorio^iile ateMdrii 
otooaforel dateraiad flocteo^il ca iatoaaltata a franjelor de in- 
tarfaraa^A. ^e oroare, a par erori la deteminarea diaton^ei a&au- 
rate. core pot fl radaaa prin utilizsrea aoul laaer cu aoud frec- 
veo^e [p7]-[66]a[H$J *[13%  . ca tn acoama din fig.l.d.

Fig.1.6. ^odooa da priacipiu a coleaatreloi iacarfaronetric cu 
looar ca dead freoveoto. uFR - diviaor da faccicul da roferin^l; 
IdM - fotodatectoc da referia^A; *jF - divizor da fancied ;
**1,2 - polari^ori; RF - reflector fio-reierinfA; hd - collec­
tor oooll-*AMrA; CCA - oloo do oalcul cl afioaro.

Foooloalul laoar coa^ioind cole deed cHtpoaooto liaior poia- 
rioato ortogonale de froevea^o f^ ci fg aprop lato aa aplied la 
diviaoral de fancied de rafaria^A PFR. -coealal rofloctat oara 
oor^ioe aobelo ocapooeate at fg oa apliod la fotodetaotorul ce 
roferia^A FDR pria ioteraediol polariaorulul a edroi owd eata 
lo fo^d do ploaelo de polariaore ale faeeioulelor "rtogonale 
de freeveo^a ^.fg pentra a porwite beterodinoroa optioA a celor 
d^oA eoapooente. la iaoiroa fotedateetorolui da referinta ee oo- 
^ioa oaoaelal de frocveatA - fg). Do la aecnolul ^#^g 
ee apliod la diviaorol de foaoioul al iatorforoootrului PF. P^la- 
riaorii oi Pg otot aattel regla^i taett apro refloatorul fix - 
da roforiafA - RF aA treaoA nooai f^ lor opre refloatoral wooil -
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H .Atari tw ad troaod —Mi f, *̂**1*  fa—ioala — —tnaote 
pa W node ao rocoaOiad iota anal aiagar. Aooat foaciaal aa apll— 
td la fotodotootoral da adaurd UM pric iator—diol palartaora- 
lal Pt * a—aalal da la ioplroo FW fllad proportional ca difo- 
toa$a da froovoctd adaarotd. *mod  HM aa daplaaaaod, aa aodi- 
fiad woofor*  afootolai Jopplor pi foaoioolol roviao co o froovao^ 
pi diforitd, aa da on—pin -Af). Altfol apaa. da otto art 
rd aa wiped fat*  da ^F co X</3. dro—1 optic oropto ca A, - o 
fraaJA ia torooai optici - pi o porioodd a lai oa aa aai re- 
iataarca la Fda. Acaaato datarniod acddaraa t—porord a fracvon- 
pai f^. dlocai da col—1 pi afi—re AGA prlnopte a—nalalo da la 
Pt*  pi FAN pi la farogiatrooad to dead a—drdtoaro dir—to, inte- 
grtad aatfel frac—apola pa derate T ait aa of—ad adaeror—. 
^odaiad o—piaotal a—i a—Ardtor die ooldlalt aa ofoctn—cd ope-
papla <

T T T

a a o
Acoat ro—ltat aa aratd da otto ori nn a-a doplaaat co ^O/g 

dta oawantul tn care a—drdtoaralo aa foot aduaa la ware tn pa oc­
tal da raforiotd, dooi N oata agal co n—4rol do fronje do inter- 
feraotd. ^iataanl da adaard aata da tip iocrenaotol pi dlataato 
D aa aalaalaaad — ralatia -

o
—aoalal oara ooapiaa fro—aetole aa ootiaa aa toaul-

tat al diviadrii ppia ofaat Zaa—a -[la] .[45] a liaiai
apoetrala palocipala da aa 0 laaaruloi an Ho-do pain plaaa- 
taa aodiuloi ootiv paaoa iatp-aa ctap —goatio loagitodiaal [64] * 
[65] ,[U4] , aaa atlliaind aodalatoara da faacvaa^d alactpooptica 
00 ar La tala [U5] , [f43j .

0—poa—tola da frocwoapa pt polaaiaata ciMolar tn 
**P**itio  aa t to oaf oand ia radio ^ii polar lacto liaior ortogoaola 
pria trocora prlotr-o land X

doaat pa acaat principio da fuaotiaoara aiot roallaata tolo- 
watrola iatorfor—otrioo on laaar cu dond froovoa^o prodoaa do 
*̂*̂*̂*̂****^6  di doa—ito < Trod actor on laaar 5501*
ci tiatoaa do odaororo on laaar 5526A pi 55390. la fig.1.9. ao 
P******* ******* 6I00 o ciat—nlni do wdaararo co laaar pip 5526A.

ar too do otootli— a frooooa^oi laaornlol onpriado ola- 
^tola t *-n.,;f  , .1 HAL di. fig.1.9. ^101 do
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Fig*l*9*  ^cceaa aloe a teleaotrolci incerforomotric cu lager cf 
doc*  froevonto tip 5528A. L Ho-No, 2f - laaor cu do-3e cu 2 frec- 
vooto, f^ pi fg ; L -^— - loo*  A/^; b-j - aiatem optic; *4 - di- 
vizor do foaclcul da roferint^; JFP - divizor co faociccl polari­
zer; K - ogllnd*;  - fotodotoctor do reforlnt*;  P - polarizer;
<^3 - fotodotootor pentro otooilizaro laeor; - regulator do 
ooord laeor; Ace - amplifier tor do corent continao; 1A1 - preoo- 
pliflcator do roforlat*!  PAR - proaBplificator do c'sard; - 
oloc do coloci d ofioaro.

oAour*  deaodolat prio botorodinarao optic*  a frocventelor (f^+Af' 
$1 fg oo aplio*  do la loptrea FDg la preespllficatorcl seaoelalJi 
soppier de cAaar*  LAR ci opoi lo olocol de oalcel cl afi^ro, ia- 
preen*  co econo lol do reforlop*.

Pontro laaorol roolizet. diferanta de frecvent*  (f^ - f^) 
esto do 1,8 Mr a.

In fig.l.lo. co prezint*  doe*  tiparl do interferoaetre ctill- 
zote ; co reflector prioaotio colt-de-ona (a) ci oo reflector pl^o 
(o).

a iotorforooetral co reflector prlaaatic din flg.l.lo.a. ni- 
vizorol de feoolccl polorloor coper*  ooapooootolo f^ - de ad^ard, 
de fg - co refer in S*.  aep*  ref Iorio, eoanolul co oAaur*  (f^Ai) 
co otmolo*  co ooooalnl de roferinf*  (f^) $1 ee opllc*  la fotode- 
tootorel de oAaur**

La iotorforeootrol co reflector plan, dlvlzorul de foeclcul 
polarlaor d?P dlvlzooz*  radla^ia locidont*  in ccaponontele llnler 
polarlzato f^ el f^. Trocind prio laooOo alert co end*  *
lootna llnlar polarizat*  co tronafora*  in leolnA circular polari- 
*At8*  Faaolcclcl de odoorA oviod frecreate f^ no propeg*  c*tro  
eoflootorol do aAcer*  HM cl dap*  refIorio lei ochlao*  agnaol po-
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f ig.law. intetfateeette ttp dtcbelaon . a) taaaKfeyceetM ca 
ptlaMtlC eelp-de-WMW! O) Intetietcaetta M tefleOtOt 

plan. - diviant aw reacted pciatiaoti HB - tefieetoz aw te- 
feyta^di aa - teflactot aw edaatd; - naw*  arett de cndd; 
L - lentlld.

InttaAttl oltodate, tar fyeceen^a eate efectetd aa deplaeeyee 
*<epplet (r^Ar). Peactcdd da tererta^d aaferd o ttanafomete 
ata pclattaatee Itntayd tn pelartzare ettedaad pi tn eeaa te- 
fledet pa ad pelatiaarwa ettedayd tet aentand aeaeel. la ye- 
vwntte feaetedela yeflaotate twee dtn aoe pain laeala afert de 
andd pl aa ttaoafoyad in yedtaMl paint tana llntey, der oytege- 
aala fe^d de oala taetdante eeyeapaaadteeye. naeeltd ed fg tte- 
oe acet ptta DTP al eaae teflaatat de DPP. FWaclMlele reawl- 
tate ae aoeniod pt dapd teflaaia pa agllada M aa apltcd la tn- 
ttapaa ratedeaactoynlQl de edaeyd. deeat tip de lateefeyeeetru 
ate awantajal apatialut eta neoeaaa peottw traaenitetea enei 
atagnt feaeicwl la teflecteeel de edeerd peecwe at faptal cd te- 
fleet^twl de ntactd eate a ogltndd plead tn lacal coal ptlaae 
eoH-de-een.

eaeln^la alatewelea de nAectate 5526A pt 5526A eate D - 
* jte teapectlv a,ol {at, dtatan^e aaxlad adawratd eate 6e w 
tat araatea eaetad da dtetan^d eate detd de rela^ta

A4*  - (n.5.1e*̂ .j  + 2.D*)  (l.ld)
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1.4. TMaaetML M 16*31  cu ^clcal oodulct
1.4.1. riDCiplul Ju CdaUMtO
lolaoetrelo cu laaor cu faacicul aodulat \.F co aal nu^e^ 

$1 rolocetre ^e fazd [13o],[131],[132] $i utilt ^ozd aetods da -? 
auraro a dlataopel cu laoclcul laaor contioua -angular tn azplltj- 
dioe [4^] ,[67] ,[68] $1 aSauraroa dafazajului tntre M-nal'ji TO^j- 
lator rooep^ieoot cel cals. Ic fig.1.11. no prealnrA prlMlptu 
de a&euraro a dietoopoi apltosr la toloactrele cu lager iu fa^ci- 
cul nodule t. rtnciplul are la oaz& aerodele optlco^-ocarlco ae 
ailgjrare a vltozol luztnll [7] (p loo n - lo tea'.

lgwl.ll. Ulnclpiul do o&aararo a dlatoa^el apllcat la eolacetre 
la cu laaer ou foaclcul oodolaa. a) ?oraa uOTtnolulgl tranuTla . 
a) Verla^la faael rectpflOMte, la fuoc^ia de ulatao^d.

FOaclculul laaer oodulat tn oaplirudlDo eate eeta c&tre oulo; 
tul plaA la cere aa e&a<*ar8  dlatan^a. fl pul parcura de iGTln^ 
decaaotoA din aMllaa Intonemuti faaciculjlji rcflec:at. ra^u- 
jjnoa aS ae nillzeazB o zodulare ainuaoldalA de tlpul

r^(t) = 1^ aiocjt (1.1)

o aotteo Intend atoe aernaljlnl onfc do :^rma
f^(t) - t„(l a.aincct) ^1.2o)

undo factorul do aodulare oate
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a * (1.21)

1*1  tacappitaat MW da! da talapia

I,(t) - ^.1^(4*?) (1.22)

- watt ataaaataa laaiaii dap*  pataapgataa dlataapai
2^ , lat

? - aata tiapal da prapapara daa-latata. aara aataapaada 
diataapai 2^ pawataa.

uia (l*2a)  aa aaplaa
. a.aia(td(t-?))) (1.23)

^ria aaapataraa faaalat aaaaalalal aodalatot paatta coda
tracaaiad pl aaa taflactatd aa adptaa dlfaraapa da faa*  (V )
oa aalapla

?.])*  - -to?' (1.24)

Valaaaaa iatitaiatll r a-a acta! cm !" tn talapla (1.24) 
aaoaaaaa aata dataaaiaaalld naaai la lialtaia (a-2?c/cj).

jaaaaaaa latttalataa

X - aata langlaaa da aadd a aaaaalalai aodulat^p
a - aata Indic*la  da aafraapla da gup al ataoafaral.

42

Dlataapa ptad la Mmtd D aa dataaalad aa talatla
D' (1.28)

wot aatada aata aaa^latd. daaaaaaa aa dataaalad aalcaaaa aaao- 
latd a diataatai.

tWlaaraa aplaatd pcatra diataa^a ada*tatd  aata valapiia 
aa aaadtti*

V = (0 - in) H.2C,)
aaaa aa aaraapunda la

-4,, * 3i*  * sdhr (I.'*)
w

ralatia dla aata, ritad data , peat*  fl datamaloatt valaa- 
aaa ftaavaapal f
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2n
ma oe^iae rela^la joMralA oalaailA tn cazul metodei da a^aurare 
a diatan^olor ou iaacical modelat to anplicudloe :

D - N.?-— = o,l,2,...
g

aezolatia da detormlnare a diataatei rezultA din rezolutie

D .AX. 
* 2^'^",

c
2f..^

g

Razoltd cd valaarea frecvea^ei f cate impuad de rozola^ic 
da detereioara a facet §i da rezolutia de deterainare a di^- 
tenfe! eonfozw rela^iei

De ezemplj, deed rezolaHa de deteamioare a distance! eace

(1.53^

$ mm. o^ = 1, Lar reacletia de determlnere a fazel eate
* 3,14 a rad.= lo*48",  caro coreapande la 0,05: ae oo^Lne

rezultat&

cele prozentate pied aeon, deoarece camAral intreg M eate oecu- 
oocMt. In eceat caz tredule nA ae.epltce ana din wetodele pentru 
inldteraroa incertitadieli adaordrii prezantate in J 1*4.3.

1.4.2. zenana Cleo oi aeteda de taoandtHlre a perforaoa^ol!
^hene dec a a oat tolaaetre co leaer co feecicul aedclet je 

preziaad fa flg.1.12.
In moral L ante cm odd coat load, de ootcel ca Ho-Ne (5 a , 

632,8 aa3[43], man died*  lamer (1,4 wW, 83$ tre)[7*J  ,[78].
dodelmtDrol M dmpinde de tlpal de laaar ueilizet. Tn cezal 

laeerulel on Hm-Mo am etilizoaad aodnlatoero eloctre-optioe ou 
criatal MP [1^] ,[430 ,[^i! .[TeJ ,[?1! . Root re diadelm lamer am fa- 
I^aeete aetada aodaldril prim eareoeal iajmetat, on mtaoilizare
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to oocld da roalare ooteeotd a ioteaeitd$li Mdiatioi oatoe [^] . 

r^i -

FLg.1.12. toheoo alec a waoi toloaetto aw law**  aa faneloci ao- 
delat (TIM). o - eeoiletot; H - oodclatott L - laoen Cc - co- 
ootatot optto; 9 - vefleetot! w^- aaliadH! AH - atoeaetot rojla- 
atl; JR - Hoc root pt on HMt - detootot da food ca noaotie;

* acilaftol t , roaliaat do ooteet ca ctlatal do caor^, fur- 
etoooed aaonalnl aodelatot a odrai ftoovoopd tteoaio ad fia foot- 
to atoaild daooroco iotetvioo to tela^lo (1.23) da datetaiooto a 
diatantel. ^coutatoral optic CU ooootd auocaaiv foacioalol pto- 
veoit do la lowed, pc oaloa iototod - do tefotiopd t di roapectiv 
pe oaloa owtotod - do adaotd a. .aaaoolaln tozaltata po cole dead 
odl co opllod aeccaaiv la alaoal teooptot JR. FC cole aoaaololot 
oolot dead edi oo^iooto to dotocteral da feed co ooaorto DM adot 
ocooMto at din ooaporarea lay ae waftne voloareo

V-'f, -f, (1.34)
detodo pcfalto oedocoroa eroali do deteoainoae a dlatao^ei 

prin inldtcrotea dofaaojolot lotrodooe pe laotal do prelacrare 
a aeaoalalol[7:].

**ootace faaa aa dototalad polo oanpacaroa valaallor aoaoa- 
tone olo aeoaololoa do teforlatd at do adaazd, oote fearto iwpot­
toot oa volatile do vttf ala ooeototo la iottotoo taceptotalel 
ad fie *ftlo tn coodl^iile eaei otowadti votiaoila la ttoeotoa 
polo ataoafotd, conditio oedlvolootd oa oaolitatea oaer^iilot ro- 
oop41oaoto pe oole dead edi option - do tefetiafd pi do adaerd. 
dwotile do aaplitwdtoo, dotetaiooto do difotoa^ale tntto solo-

OCCA - aloe do eoYool, oeroo^ii oi aflpotot t - calc intotnd, 
da tofotio^d; a - oalo ottotod, da adaotd.
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til*  de virf die oeooololor de rtferlnfA ?i de aAaurA ee troduc 
le ororl de feed, dee! to otetl de dotorwinaro e diatoa^el.itotru 
rodoeorM ororllor de ooplltudloo deaorlee ao utlllMoaA on ote- 
nuotor roglaoll /.? cere regleazA atenuaroa pe coloe optlcA de re­
fer to^A*  Poai^le AR eate controlatA prin intermedlul until aletea 
do re glare autocatA a egelitifii valor Hot de virf ole aeanalelor 
roeop^loooto do pe cAlle do reforio^A oi de oAaurA [76].

Dotoctorul do omplltudine utilizat poate fl un detector de 
virf ecu un detector de valoaro oedlo, in cazul aeanalelor alM- 
ootdole, talearea aedie detects*!  fiind proportionals cu valoorea 
de tirf.

Pontrn oArirea prociziel de oAaurore a uefozajulJl intro aen- 
nalul do roferietA el cel do o^aurA, la receptio ee foloaepte ae- 
toda coovereioi frecveo^olor owdelor aennalo [42].[72],[73]. *Ai;i  
atzoroo aoonelolor do frocton^A inaltA f, intro core treouie a^au- 
rat defaaojul, cu aeooolul de frecvon^A fprovenit do lo uo oacl- 
lotot locol do froeven^A flzA, so oztrog oelo dooA ooopoMnte de 
frocvon^A IntoreodlorA jeeeA

- f. - f (1.35)
coro pAatroeoA Inforwatia do fazA a aeanalelor do frocven^A inai- 
tA. Colo dooA oeooele do frocvoo^A iooHA, de referio$A ?! adaur , 
ole*

Ug - J coo(2^cf.t 

e^ = J coo(27tf.t + fp)
(1.36)

lor aeonolul do lo ouoilatorul lecal oate
"o * *** ^^^o^ (1.37)

la urea aljrSril aultiplicetlto co oOtlo couponectelo do froc- 
ten^A joaeA

u_ = V^eoo(27tf^t ^f-)J 1 t T
(1.3b)

* JjCOe(27tf^t fy)ur J
RezultA cA ^1 la freoventA JooaA - dupA ofeotuaroa aouiaoArli 

do frectonfA - oziatA oeolapl dofozoj f (1.34) intro aeooelole !o 
oAourA 9I do roforln^A co $1 la freovect^ 'ooltS. usurer**  azcl 
so face deci la freoveot*  jeoaA, putind fl ootleute ororl col alcl 
deett 0,1*  [42],[?6],[7a].

onnolol proportional cu dofaaojul ? rozoltat la loolroa *'  
oo a pile A la olooul do Miaul oorectll oi ofloate Alcl ae 
dotoeaieA voloorM diatontoi aAMreto, oorectotA to func^lo de to-
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Ki*  ti*  iwdieelel de refraeAie al aww lai aa peeainnea. twpwa- 
waaa at widltawae. Valeerea detewnlnetA eate epoi efUewA.

1.4.3. detoda da talAterere a inoertltwdlnil wAaerArii 
diatan^elor aari.

In 1.4.1. aa aratA eA ineertitadioea wAcwwAwii diatantn- 
law eal war 1 daclt /2 apare datoritA impoaiAllitA$ii da da*  
tarn Inna printr-e aingwrA eAawrare a nenArnlwi tat wag ?! din 
relasia <1.31) da caloal a dlataa$ai. In acapal eliwinArii ia- 
certitwdiall aiaawArii aa feat alaaarata neteda,[42] *[  ?4] , care 
pawwit detemioarwa oawAwwlui totwag N.

elaetficere peaibllA a aoeator wetoda aata wrwAtnerea : 
A. etoda veowlArli
A. Heteda aacwen^al da frecvenAa anwapiata
C. Bet adz eecven^ei de fwetveefa diatenAate.

A. Beteda voeelAril
Meteda venelArii, aaw a neleiajwlal de frewvewt*,  aa aa-

ana nA pa eaaerwwtie eA pwtew aprepta teleaetrwl aflat la dia- 
taa^a J de $iatA aw o diataeAA aai aicA dectt h/2, ptnA 
eInd fane ae aneleazA pi din relaxin (1.31) aa nomine

wade ng eate indicate de refracAia al ataoaferei. 
^iataa^e peate fi wAaeratA direct antnrler.
ijecA ee veowleeaA aawn freeven^a f aa o valoawe cttnoscutA 

Af wi ee fntegiatreaaA aehinnArile da fazA AN weaeltate, 
diataata ae pnete eelocla. te linitele uoei precizii Mpcr-

^4 anaerrA nA deed Af a f, deci iatermlul de voAalare 
eate de la f la 2f. awdrwl iawegiatrec AN N weaaltA 
D, . D,. **cd Af - e,l f, atnnci pet fi deterainete naaei 
prinele clfre aee.ificatlwe ale diatan^ei ?i diateaSe aari 
nA e'euratS direct ante liaitatA.

Aeeaat^ =et d^ prezint4 ee dezawantaja prineipale faptdl 
eA nAa rare aa face tn deed tape ee neceaitA fieeawe alinie 
rea aperatului ^i pent:*  precizii de eAaarare dace eate nece- 
aaw an interval de veeelare Af ware.

A. xetede aecventai de frecven^e apropiate
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oaattt*  zet^do frac^lilM orcodentare [ 7*]  91 are avaotajut cA 
dotoritA velorilor apropiate ale ^reovoatolor, pot fl roalieate 
u^or aapllfledri marl la receptie foloaind amplif) oatoere selec­
tive.

rteaepunea cazul alogorii a patru freeven^e dilerite, frec- 
veota de oezA = 15 adz flind detorainatd cu relatla (1.3o), 
RezultA uzoAtoazea aocveotA de freevoote

- 15 Kat
fg = 1,001

la core ooroapundo aocvonpa do eooiluaglml de undA

^-o oooaidorot - 1.
DocA ae aSsocrA dlataota D de fiooare din frooventolo date, 

oo obtin volorile aAaurote D^,Dg,!^,c^ wot old decft lo a d pot 
fl acrioo rolatitlo !

D * ^1

D . Wg(-^) D.

Dio (1*42)  aa poato aorio
looo(-^^)^ lool(*̂^)=  lo <ta

^1 ooaforw (1.^5) reraltA
^2 **'!*"  (1.44)

<inde *
n c Int[ Y* ]

toproolatA aeaArel fntreg do zacl de Aa cere so ceprlod tn dietan- 
to D oi poata fl cumoacut de pe hortA.

Die (1*43)  (1^4) ae poate aerie
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D w D.lO^^dMlPg-lOOO **1?
jooarooo

j*  * 1M1 - looo
Onto Ml olod Molt 10 M, tOMlt*  d to valoaaoa MlOOlat*  
pooMa 9' olfta p oaro wopaoaloa*  rongpl lo^ onto cMoct*  *1  
patM Mala Mt M par to p *

9 - Mlo^^ p.lo^^(lol -^-loo 9^)
91*  WOlOOOM

P" - lol py - loo 9*
Mt olat doott 1 t* poato fl doaoawlMt oMKwol MtalM do wotri

M* WloorM
B'*  - 11 - 1*  Bi

Ml olol doolt loo a poo to fl dotorwlaot DM^rul Mellor do 
toottl. t * ^t^ToT) 1'

Pi fllod volaawM oOoMotd oa ptooltla :rOMtiad lo tncopot 
dlotoo^o P total*  OdaMOt*  Mto

- 0.10^p.lo^^ q.10^ t.lo ^i (1^5)

MO^IOMO c*  oooaat*  alatoMtlMM no a Ml foot proaontaa*  tn 
litotatM*.

aotooa Movoo^ol M frMvoapo dlatan^aao
^atoda ooaM*  to alogotM Ml aaltor froovon^o pantrn fMO- 

;loaatM toloMtrolal, aatfol laett ftocvonta Mato*  a*  aol^M*  
aaaolalla do adautato doattd la roaoloMa do aAoMoto a foMt 
daoo ooofoM (1.33)

^ooa^ :L^.o^ (1*46)
clrolo tl ooroapoodo
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Precveot*  alniad treaoio ad aai^oro doaeaiol de aAeorat

cAroia ii coreapoade

Valorilo intemedlare ala frocveatelor ae alog aatfel incit 
aAsardrilo efectoate sd determine couplet $i corect Glataas*  in 
limitele xoaolstiilor de mAaoraro impose.

siatanto mAauratd ae detemicA luiod tn considerate cifrele 
coprinae iatre linitele ci pentra fiecare frocventA.

Ja caz perticolar poo to fl acela al socventei de frecvente 
dececico, cate ante load aeecoaaalc peatro reaolotii do fazAasi 
naao dealt 1°.

dotodo onto avontojoooA ptla faptol ca foloeocto purine frec- 
vonto la an voice de calcul redoa, da: are dezavaatajul cA nu poe- 
to otilizo oeplificatoaro do oaadA InguatA poatro a realize aopli- 
ficAri aari la receptor.

1.4.4. colotii conatroctivo ale oner celeaetro ca laaar 
co faacicol oodolat

tOloaotrelo co laaar co faacicol wodolat co foat c^aainoto 
ea teodolitole exiatoate - inatronante optioo-oeoaaica sao opcic^- 
eocaoo-electrooico do oAaorat ongniori - pontro a ae ootino aiate- 
we do oAaorAri tridioonalonalo.

To fig.1.13. ao proziaeA tolcaetrol prodoo de firoa AGA (roe­
dial sob doaoairea 3eodlooter M [4A],[*y)J.  Hatoato ooxioA oate 
60 tot, roaolotia do $ am, lor oroarea aoaolutA do aAaarare onto 

me 1 ao/*a).  Aparatol oate ochlpat co oc laaer Eo-?To do 3^ 
al on expandor do faacicol care rodcoo divergent*  de la 1,7 mrad 
la o,l orad, odrindu-1 dioootrel do la o,6$ am la 2 ca. ^latosol 
optic receptor eato nocooxlal co apertoro de 9o an. *ootro  repere- 
reo tlntoi foacicolol receptionet ae cotaotA apro teloacopol do vi- 
3* re ; ae introduce lentila L caro aAroste divorgoata pe verticol^ 
a foacicololoi OTia ^1 ao oJaataaaA pczitla pe ori^ontela pinA Is 
recoptlonaroo onoi soanal t opoi co aceeto lentil*  L ^1 so coroc- 
teazA olinlorea pe vorticelA. iootro fllcrorea lumlnll parazlto 
ao folooeoto ea filtru interforoetiel de G32,no.

<L*sa*lele  co frecvent*  fr oaise ^i reoeptionato ee boterooi- 
aooad co aoanolol f provenit co la oaollat^rol local si co ajuto- 
ml rezolvoroloi ao aodiflcA defaaajol diatre aeaaalelo ca IncrK
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-'fg.1.13. rLR- alp Gaadlmatar

?n de^eatorul de fezd ptaA aw cosine diferen^a de faeA culA. 
Jlstanse **e  cite^ce din pozl$ia tezolvetaiul.

*n fig.1.14. an praaintA talMatral cs*  laaaa ca faacicul 
s^wlat tip Gaod^ltte 3G raallzat de fina ^pactra-Phyaica ^^14

TiaM ^ip Physics
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Distant*  eazloA oAonrotA octo Ro taw, rezolutia oate 1 ms, 

fat etaaraa oAsolutA Aa oAseroro eoto ^(5 wo + 1 aa/Ka). IsaArul 
aato aa Ha-Ha aa la aw. ^iataoal optic concentric de reoeptia eate 
on toleaaop Qeaaograin ca operturo de 2oo aa. so foloaosc clnol 
froevonto da wodulatie, coa aai aate flind de 4^,16471 E tc.

Teleootrul sovietic heart [68] s&soara diatanta sazisA de 5o^o. 
rezolutia de lo on ?i oroaroo eoselutA de aasuraro ^(lo aa + 2.16.^ 
aaarul eata ca de-<*e,  lor eodelatcrul oloctrosptic ca celulA err.

Fotorecoptorui eate reolizat on fctoeultiplicdtor. Frecventa MzisA 
da aodoloro a fasciculului oate 3o Eiiz.

Toleootrul soviotic MG-3 [ 63] oAsoarA diatanta aaalai de l,2t-ja 
diataata ninlsA da 2o a cu o eroare aazisA de +(2o aa + 3.10*5.^,)  

Diode laaor foloaitA oate co Ge-As oa lurgiuea do undA de o,^ 
eodulatA cu trei freevonta apropiate de 3o aHz. Potodotoctorul oate 
de tip fotooultiplicotor.

Toleaetrul cu laser cu fascioul wodulat produa de I? AR 4uou- 
rocti foloaecto on laser cu Ha-No de 1 a??, cu Aw 632.8 no, sadd­
le t M froevontelo w 15 MHz ?i fg w 150 KHz foloaiod un oodula- 
tor oloctro-optio cu oristal MP. Diatanta oarlsA da wAsuzars eate 
de looo a. distance oinisA esto 20 a si rezolutia oAaurArli oate de 
2o we, co orearoo aOsolutA da ±(2o wo 2.1o*̂ .D).  Dursts eaziad a 
unai odourAri este de trei wioute.

Alta douA tlpuri do tolawetra cu laser cu faacicul oodulat, 
produce de Karl Zeiss Jena (R.D.G.) otnt Hehlnetrele olootro-optice 
6CK 2ooo oi do? 2000 [82].

TWbiaotrul electro-optie MOK 2000 oAaoorA distance wazinA ue 
2,5 as ou oouA rofloctooro colt-de-coo. Diatanta sioisaA oA^uratA 
oate do 0,5 a, tar rezolutia da oAsuraro eate de lo ns. droarea ac- 
dia da dotomioare a diatan^oi oate do ±(lo os lo*̂.D),  ^ioda la­
ser 00 Go-Aa are A w a6o as.

uotoda do saaurore utilizatA inlAtura incartitudinoa sAsurarii 
foloaiod trei zroevooto apropiate t f^ - 3o Alia, fg = 30,3 -i^z ;i 

33 Xus. ^etoaa do caloul 0 distaa^ei este iosA dificilA, apa- 
rotol filed gras do otilizot io precticA.

AOMnotrul s2000 ere douoniul saris do 2 !m cu reflector jl
Aomat die 21 de priaao calt-de-cuo lar * 0,2 a. rezolutia 
oate do lo no iar Oroorea do dotominaro a distant*  1 oate de 
i(lo no + 10*5.3).  pfoda laser oa la-As ore w 36o no. Tolowotrul 
oate oaspletat cu portae do toodolit ootiofodu-aa 0 aoa-ouaitA ^ta- 
tio olootrooioA totolA. Preluorarea datelor ao face co uicroproce- 
sor (tip 6800). Ptooventalo utilizato slot t 1$ MHz,1^5 d iz ?i
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*5 Ma. Dwreta oaotad a wool atoardrl eate ae le a. Ft roe Hose- 
lote-RocMrd (a.J.i.) peodaeo atatlila oieotteoioo totalo tip 
Mio*  at 3S3OA. Tat Hewlott-^Wotard aal prolate toleaettel pee- 
tra diocaote eodii tip pi telaeetrel iedeototol tip 38501 
[*̂-[81]  , Hodulolo de odaararo dlatao^d loclaoo to aceace apo­
rate tint oooododtoero ca oi oonatraa^ie el perforaao^a, eel 
aal perfec^toMt filed loelaa to atatla electrooicd totald tip 
3Moi. 4^aeoalul aaaia do odaerare poocra diatao^e eace de 5 at 
dead ao uclllaaaad aaae palaeo oeflaccoete^ aroerea aaaimd fi­
led da +(5 ae lo*̂.u).

Ic fl^.1.15 ae paoalatd aioteoal optio al ato^iei electro- 
nlae cocale tip 382^1, ^a utllizeaad on celoaaop eatadioptole

1)

BUPT



on npaztoza de 66 ma. Aceata aa oca pane dtotz-an teleacop Caaaa- 
gzain, ooaplotot on lentilale cozectoete (14) cate redac aaetati- 
ila da afezicitate si coma tntz-cn deaenm da 1*5°.  ^pzafetele re- 
flaateziMote mint ogltnzl da Ag, pataoollcA (1) si bipazoolicA (2). 
^vlaoral da faaclcol V/Ih (4) aapotA patted da mAaozare diatentA 
tn Dt da paztea da ollnlata tn viatoll*  nepazaittnd ca faaciculal 
da zadia^ii IN ad ajoogi la echini ooaervatorolnl.

^lateanl optic loraat din teleacop*  divlzotul de faacicul si 
lantilale collmataate Dt (9) octienenaA ca nn taleneap gelileao cu 
a Ar Iran aahivalentd de 6m pantro modolul da zAautare dlatantA (8).
jioda laaaz cu doolA beterojonctiuna din Ga-Aa (13) Mite o nndA 
continaA, cc paterae de 1,4 m'ft $i 835 on. (Io) eata un ecemM- 
toz da zafazintd iar (15) aata a fotediodA da control penttu manti*  
oaten cooetantA a pezMetrilor dtodai laaot. oceptia ^e face pa 
fotodioda on nwlansA (11) core fnoctiooeazA si ca nizvt si aslgutA
o Mpliflaara agalA co 75*

In fig.1.16 aa preaintA achaaa oloc a telesetrului co laaat 
cm fWacicol aodnlat Tim din stetia alectrcnicA totald tip 332^1.

Tlg.l.l6.bchaaa aleo a ILM din atatia elaetzenlaA totalA tip 382^A.
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Olocel eoipdar AH coo^ino diol*  1***:  DL la aero a*  tpMt*  

aeoeelal de la oirooitol da osnasdd ci aodoloro la oar dL proeeo- 
tot ta ftg.1.1?.

*V

Pld.l.iy. ^cheoe oireoitolot da conaodd ?1 oodolaro laoar.
DI - oecilator co criatalt CP - dlvtaoa de freavea- 

fdt Clq - ceeotatoore lo^ioot MM - eared de career wade lard; 
uL - diodd la ecu ML - eedol laeert CL - caaaadd la ear: L - laa- 
tild; fL - fotediod*.

saanalol da 15 MHa abfioet da la oacilatorul co criatal 01 
are ataollitatea de t 4 ppa ta gene de taepOMturd -lo la + 40*C.  
^tacilitatea de frocvoo^d a 01 aa iapuoo ad fie bund, deoaraco 
aoeaote iotorvioe ta oroaroa de dotoroioare a distant*!.  Dopd di­
viaoral do froovoofd W ae oo^io ooanalela de 3?5 KBs ^1 3,^3 XHs 
oero topraeod co aenMlul de 15 MHa, wodolaaad tn anplitudioe dio­
de laaor pclo intomediol elrcuitulul de ccnaodd laser CL din 
wodalul laaor wL. al auroei do ouroot oodolato MM ^i a coooto- 
toaroler logioe CL^ dadalol laaor aoigurd roglaroa ootooatd 
a iatonaitd^il. lealaoeoo eoiao da foloslDd fotodioda f J.

navanlod la fig.1.16, circuital do separate t roaliaot io 
toboologio CMu^ reduce varia^ia rrocvwofoi )x la variable aarci- 
nii occilatorulul. ulocul de aalec^ie frocven^d d^F oeloctooad 
frocvoo^a eodulatoara la aplioeroo oeooalalor do control &C.

PesoI00I4I icfrarooQ I? nodelot result*t  la iepiroo blocolai 
eai$dtor auto aplluat prio caoatatoMl optic Co auocoalv pe cdile 
da referin^d ue nluurd, coautaroa fdcicdu-ea co frecven^o do 
lo Ho. Pa calea do roforio^d - r - iotornd, faacicolul intiloeoto 
atonaateral de deoaltato varieulld ADV. ro calea do adaurd - a - 
owtorod, faaclculul oate rofloctat de oglloda odtro reflectoral 
prlonatio colWo coo R. iarpd ref Iorio pe R, foocioolol rofloctet 
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de ecto trocwt prin filtrul 88 ?8u oate no purelto trace tea 
luuioli vizibila, ca A <780 aa, cAtre receptee.

Alooel receptor aa eoc^ino fotodioda cu oealaopA ddd cere 
functionedaS pl co eleoeot do zizore pi reollzeezS e ecplificare 
do ?5 de orl e aoaMlulul receptionet. Tantra oizare. la fDA ae 
apllcA fn.- prtn intermedlul circultuloi de ccaendd de la osclle- 
torul local cib. jcnatruc^la oaoilatorului local uL pemite ca 
eennelele do 1$ adz pl 375 Mo rooepplonote de fuA 08 fie coover- 
tlte lo aeonolo de 3.75 /Olz - froevoopo intemedlarA.

Filtrul troco-joo FTJ ollaioA c capone n tele cu freewenta zai 
acre dealt 3.75 Mo lor regiajul outozat al aopliflcdrii -dA meo- 
$lne coootootA aeplitudinoo aooaolului la letroree dotector-flui 
de food nceeric aPN - regia j fie.

alooul de ogellaero aotoootA pl ooeutaro optica ooigurA reg- 
la jul optifo el A 1/V peotru ee 000 co Lelo de referin^A pi z&aurA ad 
oinA eeplitudielle egolo - reglaj orut - procaa pi coaooua coou- 
totorului optic.

dotoctorul de food ouoerio 1/FH oAaoerA defoeejul dint re dem- 
nolelo de frecvez^A IntoroodiarA do pe cole deed cAl. Jeoercce 
inioreotie de fazA ao pdatroezA to prooeoul de eizore. JF ^oato 
fUDCtione la frecvez$A joaoA ao^tniodu-ee 0 rezolutle do detenl- 
noro 0 foaoi foorto OuaA.

To ftg.1.18 ae proeiatd 0 aobeuA propuoA de actor peotru de- 
toctorul de fazA oueorle.

t ig.1.18. ecdeeo propuaA co outer peatre dotoctorul do fuzl oese- 
rio. Id - Ila Ito tor do oaplltudioe; - cirouito! poort^i 
bin - nt&ArAtor alnor-rowozoieil$ - roferla^A oloctricA; OJJ/ 
oloc de caloul. Aoroo^ii pi afiparo

^oanolelo de pe cole douA cAi no oplicd ooooeoiw la introree 
ciroultuloi llnitotor de aoplitudioo Id. cere fuccttoooezA co co 
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detector de t re cere prta acre de preotzto*  aeaoolul de la tepl- 
roe Iteitatorulot fttod dropzaoghlclar.

In fig.1*19  ee prozlotA fared aeeealolor la DF'? dta ft^<
1.19.

Hg.1.19. Ferae eeeoelel-'r la dotectorel de feed owaerlc din 
flg.1.18.

eatwlul eate uno-logle etuncl ctnd faaclculjl per- 
oor^e calee de raforio^A epttod si cate zero-logio tn reat.lar 
^eoMlal ecto ana ctnd faacicolal th peroarge celea de elau- 
r& opt led si ecto acre to reat.

'oeArAtorul atoer reversion NLdH prtneste iepelaert de oa- 
aarere ta aea pe dareta defaaejulat eAaurot pe colea de 
adaorA opt led si tapoiaorl ue nca&rore to joa N. pa dareta defe- 
aajolat f?, oAssrat pe oelee ae rofertat*  optioA. ^ozoltA od 
M&rwl N cootlnet io N^d dupA o pertoedA a coeatetorolut optto 
oato proper^iooel ou - F, - f,- Alejtnd freoven^e de otaoAre- 
re aero st or nuodr note do perloodo ale cocatat-ruial opttc no
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poet*  eosine o resolotie determinore a fazei auficlent do ounC, 
impoalOil de etino co Octode enelogice.

auoorul clear proportional ca voleerea defacejului, rezultat 
la ieolroe *)FH,  ee apllo*  la alocul de celcol corectll si afi^are 
JCGI unde ae introdoc corectillo indlcelui de refractle de jrup 
al ataoaferel tn fanetie de praalune, temperator*  $1 umiditatc. 
<ezult*  valoaree calculate el corectat*  a dietantei care aplicA 
la aflpajd! digital, curate marimA a unei e^iiurAri eate do 2,5 a.

1.5. AfWf iH.lHWAv
1.5.1. rriooipiul de mAaurare
Telaeecrele on laaar tn Im pule 7LT ae mai oume^c ;i loca- 

toere optica, redare optica, men .I^AH^e (Light detection And 
longing) [IS], [4o], [eg] ,[4^ Qi f^loaeac princlpiul de auaurore 
a timpoloi tn care an lapel*  Iminoa acurt emla parcurge dla^cn- 
t*  doe-tntora pin*  la tint*.  Distance ee datermin*  co rela$!a

D -
g

do rofrantie de grup media caloulat el ocnode n^ oat*  Indice1*  
dlolul prin care ae propogC lapulaul lualeoa.

aozolutla f I este llmltetA de durata impalaului 
oat la receptia frootului lopelaului laaor Qi eete

^ecd aeem de oaempla « lo no, law n a 1, rezultB
, - 1.5 a.

ae elol remit*  o*  TH otot oveotojoooe la eAmraree diaton- 
^elor aei earl doett 1*  am, pentrtt core reaole^la ear*  in eoloero 
eOoolet*  poet*  fl dojo eeglijet*  tn report oo eeloeree dtetantoi 
o&eurate.

^-a eoaorwt cd la traeemltara*  anol Impale laminoa prln at- 
oeefor*  po diatae^o marl a per*  efeetul de M^lro a derate! impel- 
eclei doterit*  difereofti dintro vitoea do fee*  Qi vitezo de 
grup [d],[9],[45],[lo33 a loeinii to oedil dieparaive.

toeot fonaoee llmtteoz*  reoolotia eo^inut4 la teleaetrele co 
leoor to tape!*  to camel aAaorArti dlotaoQeler earl to aerttifcr*.  

oetorol prioeipel cere ItoiteosA diatonic oeTiad oAewaol- 
M - reoo de ootiooe - , eate flowol aioim pe ear*  tl poote
torogiatro detectoral [4g],[a^ ,[d)] ,[8^ .
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tfTTt OOaaolelOt roeoplloaet pi reportd deeael/cgMOt do— 
ptad^ ooea$iol da otarea aapzafafai hiatal, bitoe^lila poaiOila aa 
taoadreaod tetra deed poaiOllitdti oatroee t aaprafa^d porfoct 
dtfwaantd pt aaprefaf* ocoparitd ca oleeonto refleotoere.

rantrw a aoprafofd difoaantd a Hatoi, diotaa^a aawlad adaa-

- aata paterae la aawla a lapalaalui laaar
G - aata groalaaentcl atataaalul optic de rodnoere a diwar*

geo^ei la aolaia
r - aata fcctorcl de tranaaiaia al etacaferei pe dlatanta D 

Y, - eate eeprafa^e eperentd a tiotei
eate aeprafa^a atild a teloacopalal receptor

2'- aata footord de traoaaiaie total at alateaolal optic 
reaeptr

°C - cate diverjan^a faaclcddni la ieplroa laaeralut
eate fluaul winie iareglatrat de fotodetactor.

In cecal a aal tlata ca aaprafa^d reflectaotd, diataa^o Mat­
ed edauraalld co calcaleaad ca rola$te

cade
d - oate diawetrd reflect oral*!  coaaidorat de farad oiroa- 

lard
t - eate coafleiantd de refleaie el reflectoruial

Y,.*  date auprafata rwflactaotd e $tatei
- eete latwioea de eadd a redta^iot laaaralat 

eelolalte notatit ^Hod aealeapi ea ta relatia (I.50).
ata aeapatagia eelar deed rela^ii (I.50) pt <1.$1) ee encor­

ed od ta ecad tlatot ee aaprafadd roflootaatd race de aefiano 
cote welt ael aero.

aa evoapla. In canal laearalui ea roOin co - 690,3 ,
H * *,5.  d - !.lo*̂e  pt * o,g. IL aa oofioe t led

eeaeltd ad raaa de aa^ieoa depinda tn principal de perene- 
trli iMtalatlet pi werlaad lent oa paterae acid do laaar. Ja 
rel Important 11 jeeed traaaataia atwoafaried.

idatra dawoMtaapoa ea prooiale a dlataatol ca ojatornl 
,Hd-eld tremie ad aaeaepcea ett eat ewot indicia de re-
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irontie nodln de grep a al owomforol pria care ee propsg*  lonlne
1.5.2*  schema elec el fnootioooroo T.L.I.
In flg*1.2o ae prorlntd sobemo ol^c a until teloeotru cu laser 

te impale.

Pig.l.2o. deheno aloe e cool tolenotro co laser tn impels. - 
Hee onlsim^oooptlo; LI - laser In lapels; u4 - slatoo de alioen- 
taro; aa - expandor atonal; RI - reflector intern; T - teleasap; 
P - flitre; PD - foto-dsteotor; API - ompllflootor el foraator Jo 
iepeleurl; - circuit coacslant olatooll; CP - circuit poortd; 
dU - generator impalaarl da o^drare; N - naoArAtor; aL - oloo 
logic; id diaposltlp de afloare

Zaaerel funetioolnd In impels LI eate allmeotut do la auras 
td 01 poo to fi on ruolo^9**3  on aau ca sticld depot! co neodin - 
l*od  pm [42]*[53]-[93}  * Axpandorul ofocel <*A  rcaliseasA o dlvor- 
geotd ott mol sled a faaclcululul cola, dor care ore totu^i o va- 
looro suflclontA peocru a tolora erorlle ioaronto do vlaaro o ^In­
tel. IO la sc opal T do tip Cosoegroin captoosd lopulaurile laser do 
refer in td cl reflactat pi lo fooallseosd auccealv pe su profs t*  to- 
todetoctorulul Fu. IPpclsul de roforlotd ae actino to aoneotul ami 
clot, prlc intomodial refloctcrelul Intern PI. Mitral ? seloetoa 
sd rodiotlo on Imagines de nod! eoisA, din foscleulul roceptiooat 
91 onto do ootoel do tip Interforoetial, pentrn a eves e select1- 
vitato ett sol uond. tmprofato util! do intrara a toleacopului 
trends ad fie outIcloot do aero pontre a osigura o senaiollitote 
rldlootd. dale dams topulsar! care so actin de Io fotodeteotor tn 
aementolo do tiop ?i t^ co opllcH lo acpllfics-
torel al formatorol de ispelaerl API. mpulaarila de la ietiroe 
API, do dorotd , detomlod do ooloel raze Intis do a&surare o 
tinpels! oi deci rasolutia do determinate a distant*!  confora re 
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loplol (1*49),  La iooitoo oiroaltolui ooaaolooW olataoil GM 44 
00^104 <m lopola co datOtO 0*016  44 2^Vd^ p4 datOt*  cdtOiO ait*  
CCitol pooriA GP OOtO OUtOtlOOt 01 iopolaatilo do 00*64040  do 14 
00404* tOtul GIN, 44 fr44V44$a 4040, 44 Opllcd 14 440At6t4441 W, 
^opA *444ptlO4*444  14p41441ul reflOCt*t,  GODtiOCtul H 44t*  PtO- 
pat^iaool oo ticpul o6au40t, doci co dlat04^a D 41 potto fl apll- 
OOt 14 diopClltiVUl dO 4114444 J*.  dlOCUl logic 444 40141 dO 4 
4414444 44440410004 dOtitA 4 0404414104, dlD OOOeOtul OdOCetil 
14 4040 4 N, 4pol dOC 10090440 LI ,1 OflOOtOO OOO^lOOtOlui W dttpA 
404op^lo lopolaolui refloctot.

rotodotoctorll coovoofioooll ?1 olatooola d4 cAouraro o tls- 
polol poowlt oa^iootoa oool rooolo^ll gl^oolo do OrdiBUl 400040- 
OOOdOl, tOMlttod O 440010^10 tOO44tioA dO 0,1$ 4 pl O 040040 Ob— 
oolotA totolA do oHaototo o dlotoo^ol do aptotiootlv o,5 o[57] * 
ao ocooo 0404114 tola t Ivo dot ootiafiMtooto cocci pact to dlo- 
tooto 0041.

I^ootto loouoAtA^ltao ooooalulul tofloctot, dacA ooto poolbll, 
po ooptafa^o ^iotol oo plaaoaod olooooto rofloctoaro L23].

1.5*3*  Cloolflooto ol tlpuai oaiotaoto
Claeifioaraa tolooottoloa co laoot to lopela TLI pooto fl f&- 

cot*  to fUOtfi*  do doooolol do otillooto t 4OtOO4OlaglOO, do 40V1- 
^oSlo, cllitoto 91 oattoocolco.

a. i^l ootootologico (j <2 44), 00 oal ooooac eollaootto 
[37] 01 00 utillaoaoA la cdoutatoa todl^loll plafonclul do octi. 
Pit**  Ploaaoy ^adat (dadlt) ptodoco un tip do oolleootto co 1*0*4  
cato 040 t40i uoooall do dlatao^d ) (3o-4?5)o,(30-975)0 91 (3o_ 
1455)o. ^loda I0004 co Go-do oolto lungiooo do oodd do 9oo ao. Ro- 
totoo do vltf to lopolo octo do 7o w, la 0 dutotd 0 impuloolui la­
oot do 13o o^ 91 la ftoevoopt do 4opotl^io do 600 Ha. blotooul 
optic octo do tip toloocop oowtooiao co oglioda ofotlcd do 216 ao 
diaoottc. 04010^14 do odaotoro octo da 15 o, co otoatoa da ^7,5o. 
Jurat*  ooai olao4Ati octo do ooxio 1 oloot.

a. TLI do Mvlgotlo (J * loo o la 2 M), otot otllloato la 
ortdal oeronovolor coo oovoloa notitloo pootto ccoplotatoa infop- 
00^11104 do oovljotio. Dopd doatioo^la lot, TLI do oavipo^io dot 
dooooito loootooto - ctod 0600046 dtotao^o to plao oolaootal - 
coo oltiootro - ctod 0600046 oltitodiooa. Jo oblcot aceoto tolo- 
oatto fol^aaoc diode laaat, aooo co poaoito 4adaca4oo dloaooiool- 
lot, ooool pi aooauowloi, ptoblcoo footle lapottoote core aa poo 
la operator*  do ord a ootaoovolor [4a] Jo atooplu octo alti-

BUPT



39

octroi fimei fillet*  Bpoeo and woepaur (Anglia), la Mr*  enl$A*  
teeol peood*  a dtodt laaor co a*-da,  rBelts la 35 K pi aodulat*  
tn lepolowi an durate da 23 e^. bloteoul optic de eelale ceeetd 
dlntr-o lentil*  co distant*  fetal*  da 2e co ol aportcra de 11 ce, 
earn prodtee ae faceted ae diverfoe*a  da 6x2 eyed. Biatosal optic 
de roeopfto eata ae taloacop da tip Coaeograia at dlooetral de 
4e ae. Twtodlodo co allicle roooptoaro are dlaoetrol ooprefopet 
active de 2.5 no.

dltitedlooe oaxlt^ oSauraaiM e ooeatui altteatre eate boo a, 
co ereoroo do ± 1.5 n.

. TIf oilitoro (1*  - e.3-3e ae) [58] .[85] ae otlli^Mz*  ec 
locotoaro do artilerio pl taecMl. iodicotoorc de tlnte torostte 
eado tadlfleoa ealoctivolor oate iooafieleM*  poetre a perelto utl- 
lineroe ete*llloc  do radioloeo*le  pi te oiatceo do dirljore a r?- 
cnettle*.  Fo$*  de oelolalto tlpuri da tolaeotro co laaor. oceotM 
oo oveetajol cd pat fl atillMto pl atoacl ctnd *inta  are on coofi- 
cloet da reflaxle ale. te reoarod deed tlpurl de tolceocro cu laaor 
to la polo ellitoro t fIR?-2o (b.M.A.) pl JAD-lo.lo2 (teodlo).avtDu 
poroeotrll die tooelol 1.1.

aoolel 1.1. noroootrll TH ellitere
Hnraoetrl Tip RDtP-go (b.J.a) J*L-ln.lo2  (^oadlo'

Tip looor/Pntore to r^to / 5 ruuln 5
____twwUXii)  

t* (os) 20 So
^Ivorseopo (erod) 1 c.T

(w) 2o.noo * 2.5 5o.ooo ± lo
^roevoeto oSaurtrHor

(1/oln) a 15-So

^0 rone red TGI tip oteoole. wedel 1^-61 prodee do flroo ancuo 
aatorprlaoo lee. (Japeola)L94! to oool 1981. oa dooeolal do oisMra- 
ro 6 3 0 pi afloose digital*  0 dlatoa^el nAaorato.

TH aacrenMloe ^3o op), ae atili ^eoad la aotemiMr^c 
diotoepelac ^ta*  la aetoli$l aoe plaeoto pi ae aaaoaad pe faptal 
cd ta apotlol Ipterplaeetar. diaporela loaiDli oate apt ape ocl*.  
^a folooooc faaclcolo laaor 00 dlvorgoa^d ett oal redca*  di on 
onerjia lapclaalai earo [?J3 .[J8]. -.caul roMltat onto da intoooi- 
teto oedaatd doeoroee 000 oal aero porta a radiotial onto oMoruit*
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*1 diapataat*.  tn datatlt*  aatagalaHtdUlaa aaprafapai aa 
tiw fiaataatii wart ia darata aaaaalalai !aaaplla^t^ faaatoalal 
tttad da diawasru aaM. aatra a orapta lap^rtal aaaaal/agaeat 
la ?ri aataaaawtaa aa aailiaaaad paewi raflootaata apeclala 
plaaata pa auptafapa ttotai.

3da dia aplioalUla rapraaaotaclva ala talaaattalat aw laaar 
ta lapala aattoeaatca aata dasaaaioaaaa dtataapal datat-lwA*

Ta ^aaal4^ 1.2 aa daa paraaattll patcclpali at J I oa eara 
a-a wdaa^aw diattapa rdatat-Luad.
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CAPITA LJL 2

In aoepcl ere?terii preciaiel de zAaurare la teleeetrele 
cu laaar [11c], an analizat oenaele da apari^ie a erorllor da 
eAaarare la fiacara din claaela da telewetre preaentate tn ca- 
pltolal 1. ^ezoltS tn fiacara cac netodele da creptere a preci- 
ziei da wAaorare.

2.1. Arorila da mAaurare la talaaetrale interferonetrice

La talawatrela interferoaetrice on laaar aroaraa aasolutA 
da nAaarara a dlatan^al eate data de rela^ia

unde *
AJ * ± (Ai^ ay (2.1)

J - eate dlatante cAacratA
eate erocrea eoaolutA de diatan^A datoritA in-
ctaoilltASLi freevenpel leaerulul.

A (2.2)

eate eroarea ralatlvA a fracvoD^el, reapectiv 
lunglnli de nndA a laaerulul.

A D^-eate ar^area aoaolctA de dlatar^A datoritA vo- 
rlabial indlcelai de refraotie al atnoaferel,

AJ^ . C*.D (2.3^
CQ-eate eroarea relativA a indloelul de refrac^le 

el aeeoaferel.
D^- eate reaoletie telenetroYaf Interferometric cu 

****** 1 An ,*^r * wt * 2** (2.6)
K - ecte faotorul de divlzare la internolarea fran 

jelor de interferea^A
N - eate c^eficleotul de aultiplieere a drcaulei
* optie

ecte lenglnee de cndA a Jaceralul In aediul on 
ladicele de refraotie n.
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UMltt din (2.2)
AD - a(D(6^ * &,)+

(2.7)

(2..)

Tn rolafia paotru AD a-a aanaldarat cd diatanfa adaoratd 
aata aal alad daott longlaaa da oooraafd a laaarulai al ad paa- 
tra dlataafa D adauratd pcs ft naglijata arorila datarltd ata- 
nadrii atnoafarica ?i turbalanfai aaaataia, aara datarwind dia- 
toralooaraa frootuloi da ondd al faaclcalalal aala. Bantro dia- 
tanfa aid poata fl naglljatd si aroaraa datoritd varlafial ln- 
dloalal da rafracfla <1 ataaafatai.

woaoltd cd oatadala da orastara a pracizial da adaorara a 
diatanfal la taloaatrala intarfaraoatriaa aa laaar aa rafard to 
principal la taouDtdflroo ataoilitdfil laaeralor. precaa si a 
Mzolafiai prln aatoda optica al da intarpalarc a fracjalor, la 
coapaaaaraa var labial indicalai da rafracfia al ataoafarai ca 
praaiarea, taaporaturo si ualditataa si la aoltlplioaraa droao- 
lui optic.

2.2. not Ila da ndacror  la talsaatral^ cn laaaz ca*

la salamatMla ca laaar ou faacicul aodulat, cara adaoard 
diataafa aadii, aroaraa ebaclatd da adaurara a ciatanfai aata

AL - ±(AD^ + AD*  D^) (2.9)

A aata aroaraa aoaolacA da diatanfd a iaatauilitd- 
fil fracvaafal oacllatarului cara aodalaaad faa- 
cicoljl laaar

A "o ' Ef . D (2.1a)
- aata aroaraa ralaclvd a faaavaafal aacllatorului

D - aata diataafa adaaratd
AD - aata aroaraa aaaolwtd da diataafd datorltd varia- 

flal ladioalul da rafraafia da grap al ataoafarai 
* ^ag ' (2.11)

&ng ** *Dta  aroaraa ralatlv*  a iadiealol da rafraofla 
da grap al ataaafarai

, - **ta  razolafla talaaatralai co laaar co faaalool 
aodalat 

a aata coafloiaatal da aolaipliooro a droaalul aptla
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(f*  - eat*  reaelotle da oaaerare a dafaaejului
- aata iangiaea da oodA ta medial ca indteele do 

rofractie a*

d 8 d
- aata longisea da endA aodulatoare

n - aata indicolo do zefractio aodie do grep al a too**  
aioroi

^eaelcA dla (2*9)  ,
AD - a(^(C + & , )+ i - ?15-) (2.14)f Og N 27, 2.Og

Notodala do oregtoro a proclcioi de aHoerare a distaste! la 
telaaetrole aa laaar ca faocioal aodalaa ae roforA to principal 
la taoaodcAtiroa ataOilltAtil oaoilacorelci oaro aodaleoed faaci 
calal later ci tajanAcAtiroe reaolatioi da aAaararo pric oregce- 
rea frecvootei da learn a aecilatoralai gi aodulatorolui*  tooaoA- 
cAtiroo recola^iai do oAaorare a dofeaaja^ei ci weltiplicaraa 
draaalai optic, i^ootre diatoa^o aid d io aodii f&rA cerooti 
earl da aer peace fi oeglijatA aroaroa relativA a indicelui de 
refractie de grep al aCMaforoi, dor crooaie aaijeratA ctreetie 
langiaii da aadA Xla wwriatia lent5 a iodlcelui de refradie 
ca pceaieoea, ccaporatora d aaiditotea.

1.3. AAMila de a Atmore la teloaetrola ca leper io iwcala
La telaaecrele ca laaar to inpala, core o&aaar^ distant^ 

aari. erooroa aoaolucd do oAaarare a diatentoi cate
A^ m t(AJ^ Aj^ * , (2.1$)

undo
A - ecto oroaroa eoaolatA do dia antA datoritA vo- 

ria$ioi derate! froocalGi lapulaalGi oola do laaar 
A . C*  . D ;2.16)

- octo oroaroa rolativA a dcrotei frontjlai irnpcl- 
oalai de la laoor

J - ante dittonfa oAaaratA
AD^ - octo oroaroa eoaolotS da diatantA detoric*  variati- 

ei iodicolol de refractie de grep el atnoaforei
Ab, ca?')
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C - tit*  eraareo relative a icdlcolci de refrookie de 
"*  grep al etooaferoi

- eate roaolopla tolaootroloi ce leeer tn Iwpolo

- eate c^efioieotul de aoltiplicare e druoului optic 
n - oate iodioelo do rofraofie de grep el ataoaforei

proaupua oonatent
- eato derate iepolaulai electric feraet la recepple 

frontelei lepulaulul laaer
aoaultd din (2.15)

U.K)

detodolo de oreatero a prociaiol da aAcurare a diatanpol lo 
toleoetrole cu laoer io Impale aoaatae in principal tn acurtaroe 
duratel lapelaului eaia de laoer, ecartaroo tlapolai de rdepcno 
al fotodetootoruljt pi inguateroa duratel iapelaulel electric 
format la roeap^ia frontulol tmpelaalul laaer. Ohiar deed am pea­
ce oegllja uwriatia iadloelei de refraetio da grep al ateoaferoi 
pa diatanpo me pre*  eari, toteei trenelo efectuatl coreepic vl- 
toaol de deplaaare a impeloului la varlapla .preaienil, taopero- 
terli ri ceidltApii atmoaferel. drearoa relative e duratel frac- 
talui iepulaului lamer mate detorainat*  do vitaaole do feed di- 
forito ale componeotelor apootrala ole Lmpulaulel tn eodii dta­
per aivo ai poato fi telAturatd nueai prin otiliaoraa tolaeetru- 
lei co laaer tn lapula la edaurAri da dlatan^e tn vi. (in apoplul 
ooaelc).

uon^lonoa cd acoaatd acolla*  a eroriler de adaararo $1 mato- 
dolar do croetore a prooiolei lo toleeetrole co laoer nu a eel 
foot tratatd io litetatord.

BUPT



CAPTTULUL 3

MSTLM RdFLolIII^ MJLTIPt^. AHICAM
4 M3^JRAR*A  Df^TAWTbl CJ '.Ai^R

Maioda raflaxiilor ooltipla 
La nuacxaraa alatao^al cu laser , 

perwita taoanStAtiTM rezolu^tei 
da la valaorea b_ la valoarea

D, N D.

soda
- aata razolutla da ada-rara  dup& apllcaraa matodei 

ratlaxillor maltipla
*

- aata tactoral da divizato pantru cazul rcflaxiilor 
aaltipla

Qi raaalad a faoanAtdtir*  a raaolatiai da aSsurara da N ori. 
aataua rcflaxiilor aalMpla aa aplica la aas^r^rilo loter- 

faroaatrioa[122] .[ 123! .[121] . Aatoral a axtioa dcacniul da apli- 
oara a raflaziilor aaltipla la aalalalta aatoda da ataurara a 
diataotal oa laaaa.

3.1. Xatoda ratlaxiilor aaltiple w oglloai inclloata
A. Oablaraa traaaoloi faacicolulol
Tb flg.3.1 aa ptaalntd aatoda aafleziilor ooltlplo co ogiinzl 

tncliMta, eo doolarea traaaoloi faaciculului, tetra oglioda fix&
9i oglioda oooild Mg cara taloactaac raflaatorjl aooll t= in- 

tarfaroaatrol Miobalaon din fig.1.1.

o'

lg.3.1. Matoda raflaxlilor Bultlpla cu og^inzi inolinata, co 
dwlaxoa traaaului faacicclulul tatre oglleda fixd Qi ogliOGa 
aoaild Mg.

*n fig.3.1 a-wa foloatt ootatllla ,
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Ad - deplaearee egllncll Mg . care ce ^CCM*
da - feeeicalel laaer ineident
r. - aendrcl de refleeii eaecealve
(X - nnghiol de locideotA initial
** - cnghiul dietre Mg $1

^eeeicolal ineident eate refleetet eueeeelv de eele dead 
oglinei pled otad device norwal la ear din ele, de erewpla M^ ,- 
in pwetul C §1 aroi revine pe aceeaei eele, reanlttad debleree 
tresewlui.

teatru angaiul de Incident*  initial eate valaeil*  reletie
c< . 6 - - l)v (3.2)

letMl C', acre fece engainl on oglinda M^ pi cnghiul 0 
ce dg , eate normal le faaetaelel incident AA, ley punctel C*  re- 
preaintd imagine*  virtaeld a penctnlel C. Deel paten ooaaidera 
faaeieelel reflectat in eeeat can ca e refleaie necnald elnpld 
let*  de eglladc virtual*  uc'.

Deplaaarec norweld Ad e egliaail naolle Mg tn peaitia 
d*  detern lad deplaaarea egllncil virteale tn pealtia o'p'.

Drennl eptle al feeeicnlnlni reflectet create cn valnerea
'AD * e.C'D' (3.3)

ende a eate indicate de refractie al etneaferei.

(3.4)

rentm deplasaree Ad reanltd e deplaeere e^lS ca
. n. 4- . .

2 cin a (3.5)

^eeoletia de deplaeere (3.1) an delineate ca filed depleaa- 
rec ogliaaii Mg peatra care rewultd o deplaeere egeld cn a fran- 
jd de lecerfereot*  la fetedeteetor

- — (i.S)a!aV^ 3"
pi die re latte (3.1) remtltd

; 3 di))ain a (3.7)

In flf.3.2 an preaintA reaoletia interfereeetrnlai cu refle- 
*11 eeltlple in fanatic de enghlel de ineidentd initial , 

in la pe octet*  repreeintd recslntia interfereeetrnlnl ilicbel 
can claaic, an o elngcrd reflenie.

BUPT



- 47 -
Dr/v

Hg*J*2*  .^azolutis locerierooecrului an refloxii nulclple in 
fonoSlo de unghial do incident initial .

d. Iraoou altoplu al faaciculului
jac^ du 5 '? refloxii pa o^lioda fasciculul ae extreme 

din oglinda ?i nu eat ravine pa aoalasl traseu, se oo^lD re­
flex! 1 multiple cu oglinzi Iodinate, cu traseu simple el fea- 
ciculului, prezentate in fig.3.3.

ig-3<3*  ^efloxlilo nultiplo cu oglinzi iodinate, cu cra^au 
olnplu al foaciculului (N 5)

^i to ecaat cez oato valaOtlA rals^io (3*1).  'tuneful do rc- 
flowii W po oglitMia oobiM penta fi dateruinat experimental 
pezl^iontnd initial auprafafe perpendicular^ po faacioulul la- 
oorulol al oAaurind aproxiaotiv D^. ^pol so tnelioH 3*
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tantru un faaclcul laaot Ingoat pot ft reellcato tooltnarl 
Tioi olo oglioaii (ogllnzi aproapo poralolo) ci ropreziatA 
diotaa^o aAauratA cu o oroaro noglijaollA.

3.2. ^oto^a roflozillor cultIola co ^afloctoofo oolt-do-oa&
A. rroaou siaplu al faacloolaloi
a) In ftj.3*4  aa proziatA aetoda teflozitlor aultlplo oa ro- 

floctoaro aolt-tie-cuo co traaou alaplu al faacicoldlai. pontro
* 4.

"it.5.4. Matoda roflezillor aultiplo co toflectoero colt-de-cuo 
cu troaoul ataplo al faacioolului, pontto 4-4.

oaolmta do oAauraro oato dotA do solatia (3.1). aodo N aata 
cooflctootol do multlplicoM a dtaMlot optic.

uocA notAw rofloctoarolo oo
R*  , A = 1.2....^ (3.1o)

otoocl pontra coafigorapla ptoaoatatA la
aultA

N m

^lg.3.4 avwa 7 ci re­

Ci.11)
doooroco traaoul oato parottr*  o alngurA datA.

^aoA arorlie docerolnoto da diaoDaiunlla roflactoarolot nd 
pot fl ooglljato. dlataa^o aAauratA so detorainC cu rolaHo

"... ' (3.1:)
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unde J eat*  distant*  indlcotA de teleaccruy c6e
A. dualarea traseului faacleulalui
dead in flg.3.4 tn calea faaciowlulul refleotet s? ae intro- 

dnoe ogllnda plana Rg , reaeltd neteda reflexiilor aultiple cu 
reflectoare coH-de-cuo, cu dublsrea trasejlui feaclculalui, pcn-

In aceat caz relatle (3.12) devine

D' - med (3.14)

Dezevante jele principals ale *etodel  slat * neceaitatea uocr 
reflectoare suplinentare, aparHia de erori datoritd iotroducerli 
reflectoarelor aapliwentare pe druaul optic ?i atenuarea faacicu- 
lului sale de lasar dupd wslte refleal!.

Avaotajnl oonatK tn createree prociziel de a&surere datoritS 
aictordrii rezolutiei teleaetrului co laser.
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CAPITA LUL 4

RdDGOEt&A INFLOSWBH miDHlLUI AMLAMHC 
A^JFKA JlbTANBAI JMbJlATR

I*  propogoraa prie oediul ataoaferic, radiati*  eloetrono^ 
oeticd eate inflaentatd da variable indicelui de refrac^ie tn 
fonc^io de proaiune, toeporatur& si waiditate, de oeanogenitatoa 
tndicelui de refrectle si de atonuarea radiatiei trenaoiae. Peo- 
tro a nlcsora erorile de ndaoraro a diatan^ei la toeto tipurile 
de teloeetro cu laear, aa iapune aplicarea zetodolor de reducere 
a tnfluec^et acoator fewaaene.

4.1. edooeroo infleen^ol atona&ril atooaferlM
Ateouarea atooaferiod doceraiod redacorea intonaitd^ii ra- 

dia^iei oloctrooagnotloo in tiapel propagdrii [45] .[leg] , con- 
fora relasiei -<^+ 4 )D

I ' I..T * 1,-*,-^  ,**  " (*.*)

cade
- oate ooeataata de aoaorbtie
- onto oeooteato do diraaie (taprdpsiore)

-(t +
- * e * - oate trananitan^a totald
T^= 0 - oate traoaaitaofa do aoaore^lo

-e..D
Tg*  e - oaro rronaaitaa^a de difazto.

ACaora^ia ataoaforied oate earactoriaatd do coeflcioatnl 
a cdrui veloaro doplade do ceapocl^ia otaoaforoi

C^g, voporl de epd). Spectral do oaaorotie ooaotd din Untile 
do abcorbtie ale olaaeatolor caaponento. Atooaf era atondard oate 
cooaldoretd ca avlod oradteeaoa coapoal$io :

?a,09^ Ng ; 20,95% Og ; 0,93% Ar ; 0,03% CLg.
Trencaitanto do abaoro^lo a atwoaferol dopinda de preaione, tea- 
poroturd altitcdiww.

Difozio aau iaprdotioroo otaocforicd oate dotorainatd de 
particulele fine oniatoota to atooaferd. Coofioiootol de difo- 
oio oate format din del toraoai <

*d * *da  * (4.2)
unde

Cj - oate cooficioatel de difuaie Rayleigh

BUPT



- Mt*  eOOfiOlOOtul de difuala Hi*.
Pifeeia aayleigh ee datnroete portlculeler de dlaedatuni so- 

leculare di predenlnd 1*  Leegini de oodA nloi (alnaatru). Jeefl- 
olentul de difueie rayleigh **t*  det de rela^ta

- ".^7 N.^. (4.))
*C<1*

N - **t*  nwoArol d*  ^rtlcule in unltatee d*  volua 
Ap- **t*  aria aec^iunli particulei

- **t*  lungiwea d*  and A.
Dtfuata ^i*  6*  datore?te particuYelor cu dim*D*iunll*  coaa-

raolle cu luogioea de undH * radioti*i  care a*  propsgA prin oc- 
aoaford (cea^A. fun etc.). Cooflctental K.<< eate dat de rala^la

uod*  eat*  lioita de viaioilitate.
In fig.4.1 a*  presintA tranasitan^a apeotrald a etBogferei 

-dointulai [ . [^6].
In acopul reduceril atooudrii faaclcululul tronania, lungiscc: 

de uodA a aurael laser care lotrd in oeepeoen^e teleoetrelor a*  
elogo aatfel incit ad fie aituatA intr-e a^a-ouaitA feroaatrA st- 
aeaferlcA. in care tranaoitan^e eate nejtlnA (atenuarea eate otni^u

4.2. RwAtMTM  a^o^e^jg^*
I^rMlen^e ecnoaierlcd detemind neoMOjenltA^i ala tndicelGl 

de refreetie. ^corltA aovatora, la propagares fa^clculului elee- 
treMgMtlc prin ateoeferd spar fancaeoe nadorite ca ! aehln^er 
diree^lei faactcululul afeetiad alinierea slatesului opt^o. degr.- 
^ree ceeren^el apetiele 4i tee morale a frontulul de undd *1  fluc- 
tee^ii ale polsrlrdrii [136]. Tdroulenta ateoaferei depinde de al- 
titndioe. eterea eeteorelogicf, ore din ei etc.

Metodele de redneere a erorilor de aAaurare a dietan^el date­
rate terbuleetei awoaferiee coaatau in prieal rinc in alegerea 
treeeelai de edsurare aatfel ineit sA oeeleascA pe alt poeioil 
teremtrile co denivelSrl *1  aonele verai. Tot !n aceet scop ee 
paste erettenn^hfsl de diverges^A a feactculuYui eels ?1 a*  aA- 
reete aopref^ta utllA a eei^Atorulul. reflocterolui ^1 receptoru- 
lal. eeea co deterwind inad a aaddere a putorii recepyienate $i 
reportulel eeenal/ageeot.
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4.5. worootarea dlatontol aAaorete in functio de tyapcrabUfb 
orealUDa al umldltate a atooaferai

Joe din prlncipalelo erori aiatemetice de determinate e dia- 
tootei aAaorote la toete tolaootrelo cm laaer eato datA de varia­
ble indicolui do rofracble al armoaferei cm proaiunea. temp^rac-ar 
gi umiditatoe [62],[75] .[75].[^6].{?9]- ^e calculeazA icdice^e ce 
rofreobie n (reapectiv n^) el etaoaferei in funcbio de pre&iune^, 
towperarura ?i uniditatoa oAaurate, iar diatanbe coroctatA se 
calouleazA din diatanbe =AauretA D ou rolabia

Jj^n (4.")

Dooorece atmasfere are proprietAbi dtaperoive, Indteele de 
rofreobie ataodard n„ dopinde de lungimea de undA (freeventa) re- 
diable! transmiae $i de perametrii atmasferei.

Atmoafera atacd^rd caratA (fArA vap^ri de apD are paraTerri 
' * 15**C  ; p x lol52p la ("6o am Eg) ; ccmpozibia molard :

2o,,?5% ' ^^^3 ^r s
Solatia do cclcul a indiooloi de refracbio pentra atm^aterc 

atoodard curatA [4^] .t99] oato :

(n -l)a lo° - 6342.13 + 2-196J!^ + -
* 13o-^ 56.9-0-

(4.63

node o^= eate oom&rnl do ond& in vid [ .
Looaroco practic radiatiilo tranamiae de la telemetrele cu 

laaar ou mint perfect oonocroootice, prepaggrea aceat ra in atir - 
aferA aa face co vltoza de grup

i^otru oiablifioaroa calcolalor eltoricare ae definesto in­
dice la da refracbio de grup co rolabia

", - -S-

Dooorooe oorol are propriotAbi elaO diaperaive. so ooHne re 
labia pontro iodicole do rofraebio de grup pentru otaoafera atac- 
dard ooratA t
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j^ca aw suiHMrl p^rametrll otnoa^arel rcole ! prealur.ea 
?(? ), tetaperatura l(^) gl uaMitotca celctlvt i^(%), prestuoca 
p(t^rr) ae calcalwM^S cu relaHa

J g ——————— (4.10)
133,3323664

Aroalu^ea wporllor up a^a [135] f (torr) ae calculeez& cu 
relatie

i . j.l^2*,13^o4;,5-3e51,b77o3/*-5,^71ol*.16  (4.11)

!.^.r te^perotur^ t("j) ae calaulaazl cu relaHa

C - ? - 273,2 (4.12)

ladlcele de refrocfio c al acnoaforoi ee poate colcula cu 
roloHa

(n - l)x lo" w (a -l)jt 1O& a

_ -  . - (4.13) 
\72o,7?5_______ l^o,oo3661.t

- f(5,^22 - 0,0457 o?)

^nde
r^t

An

nun^rul de und3 O'eace dec to pa*l,  rela^ia fiiod adeva- 
iii pentru ng ^1 .
'antru la^arul cu !e*̂e,  luogloea de unda tn vid este
C 2,/314 na pentru care ae obtlne

(o^-l)jt Io*"  . 27 ^51,75425
(n -l)x lo^ = 2b 45o.7io% 

\O-1)x 10" a (n -1)3 10^ 3

—c----  . l±HphJi^-o.0133t?*  14*"
\22o,775 l^o,oo3661 c (4.14)

- 5,607 94336 . f
sdovKratH 91 peocru n 9! n__.

tj

reocro P lol 325 1 - 293,2^ 91 J 6of ae ootine
0 w 1,00027 11^ o41 31

,1
,t!g . 1,000 27 504 3% 9$

televetrelo in^erf^rueetrice cu laaer, coreotllle ae la 
troduc calcultod ca rela^la (4.14) tndioele ce refrec^ie 91 
aool lup^ea do u-)dK A^ In coBd^tllle ',r.J date.

'e telemotrele cu laaer cu feucloul zodulat. dupa ce ca
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aalcaleazA aw poate deteralne valoerea corectetA a frocven- 
^al aodulataera ta a$a fel tactt lenglTea da undA e seanalslsl 
tA rAataA coaatantA

r .

^nde c 2,99792456.10^ a/a aata vltozo Itmlnli tn vid.
Ta teleaetrele cw laser to lapels, to fcnc^le do indicate do 

refrac^le de grep Og oalcelet pentre condl^lile reale, so poate 
leteraiza vlteza reolA a lamlnli, care intervine ta calcs'si dis- 
tan^oi ! o

% * -5- (4.15)

La toate tlporlle de teleoetre co laser, corec^iilo so pot 
!pli<M depA afsetearea s&sardrii, conforo rela^Lel (4,p)^

In enejHi I ee prezlntA uo probata pentru oelculator nusoric, 
la caloul a dlatan^ei corectate ta isnctie de parssetrll atjoafo- 
cdl ?1 aa caoelaazA Indlcll de reirac^ie de fazA ^1 so ^rep al 
)tmoaferel stz!Miard cerate ta fcnctle de lerglaea de enda tn vid 
* radiatlel laserclol atlllzat.
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CIPTTCML 5

A AiAsTSlLuB A^JrftA R90RIL0M HR
A dlsIA *T.*I  t4 ^UMtaTRa rr^RFAHmiRTRICR

$.1. platen do aoectralcl ontlo el rodloilal
laserulul cu **lln-HeM

^ocostaroa coraotorlaticll epoetralo a laeornlsi proaiotA 
M iDterea ^eoaeolt pentru utlliaaroa aceatala in loterfaronetrie 
al constltuie o atepd InportantA in cadrol a&surArli perametrllor 
radiaHel toise de un laaer. Kenai tn aoest ^od paste fl oAooratA 
l&^lses oorootortaticil da awplificoro a eadlalal octlv gi pot fl 
determinate ntnArul ?1 oeplitudlnea coeponontelor apectrale de la 
leglroa laserelet.

clatetMl pretectal al reallaat de enter pentro nAauraree 
upectmloi apt to al rodla^lei loaerulsi ce Helle-Neon utilizer*A  
on interforonotro Poory-P^rot acordeoil [19],[111J,[112],[113]. 
Preleotarea ioterforotnetralui (atalooulul^ Paory-Mrot treoule ad 
fie f^cotd astfel fnett aA neraitA orplnroree coracteriatlcti 
apectrale e lasarului cu Ha-Me da atudlat.

Tr cc-nwtnoore so prezintA aetoda de prolectore a interfero- 
aetrnlui Pedry-^drot enallcor. prepend de actor.

spectre! redia^lei leaernloi cu He-Ne depinda de aeracterla- 
tlca de aaplif terra a oadlulul act la He-Sc 3! de peraoetrti cavi- 
cSUl renonante optica in care aata plaset tcoul laser. In fig. 
5.1 <j<3 orezlntA spectral redia^lai olectraaagDetice anise de on 
laser ou ife-^a oultifrscvontd, oodul

wsrsctarlatioa de aaplifloare a oadiolel eetlv Ha-No are 1A- 
^imec l.^.lo^Ua [19], lar freevan^a oaotralA coreapun-
&e la langlaaa de sndA 632,8 no. Diaran^e Intro aodnrile
de oac liable ole la strain! onto dotemlnotd de lung la ea
cevltA$ll reaoaanto ca rola^la

c

0^ - este iodlcolo no rofracplo eediu al aoeateculei 
do-No

- rate lon^iaao oovltA^ti reaonenta 0 loeerolut. 
antra laaerui core so atudlazA aeon longioea cavlt$Mi ro- 

sooanto ? o,35 3 ,1 ? 1 dooerece eooatoccl 30000 HecSo aa
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*3se$f9 li, prcalere scazutH. lezuttH eS Afy * 428 Ri'z,

spectral radla^tei olectraajsoccice eoi^e aa no 
la^er ca He-'o aaltlfrocvoa^G, nodal

cpectral frecvent^lor de rezoMnpti ole anal intcrfuro etra 
'eoryv''6rot[l^],[lo^] se prezintA tn fij.5.2, pentra rjfl^cccn^. 
' & Bjllnztlor plan-perolele.

i *?*2.  spectral fTecvenpelor de tezonantK ele anal locer- 
feraeesru Feor^^tot,

nferferaoetrnl eo^lieer de spectre trepule ateeoatonet oat-
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fol iccit dlatontd intro frecvenpele de reaenanpA Af^ aA depA- 
lApleeo ceraoteriaticii de anpllflcarc a aedinlei activ

Af. ^Af, (5.2)
lAtlnse aenzii da trecere Af^^ celt eel tnguatA

oacit uiatanta dintre nodarile de oacilaCie ale lonernlai Af^
A f^yg^ e,lw Af^ (5.3)

utn condlpia oe daeeoial spectral Heer al intorforometrn— 
lai ad depA$eascA rojienea spectrelA de atediat (5.2) ee ooCloe

OtMtO !
c w 2,^97 y245J.lo^^a - vlteea Inalntl to vid
a * 1 - lodlcele de rofrecCie el aerelei dintre oglinsl- 

le intorforoaetrulol
a w o*-  ongciul dintre fasclcolnl incident pi noraela la 

eoprofet*  roflectantA a eglinzilor interfetoaetra­
in!

d - distance dintre ogllnzlle plane ale interforosotrnlul. 
In aceate condlCll ae oa^ine

o

vl pentra Af^ - l,5.1o^ds reznltd d a,l a. he a lege langl- 
eca oedle a intorforcaatralsi d - o,l a.

sin coodUla ca rozolapia Interferoaetralui aA fie salt mat 
elcA decat Af^ (5.3) ee M^ioe

^^1/2 * 2o73' coa^.F 
uoce

r . Af^,g)< ?c^/(i-R) (5.7)
eats fine^ea interferoaetrelol PPory-Fdrot [19].

'entru a vlzaeliza independent aednrile leogitodinele din 
spectral radiatiei eeiae de laser reseltd F ^loe pi so eppine 
a ^0,^69. Fentrs reflectance ogllnsilor ntilisate esper Isen tel 
R - o,7 ae oscine F v 8,8 9! la aaeestA rosolntie a interfere- 
aetralal no pot fl visaalizate iodopendeet aadarile longltauinele 
ale lOhieralai. be aPCioa astfol caracterlatloe do ewplifinare a 
eodlulul actlv avtnd waalao tn droptnl aodertlor longltodloale 
de oocilapie ala laeemlni.

Mai treacle ootinntd varlatis de freeven^A oeceaerA pentra 
Interferw+trul Foory-FAret df care nA tadeplineeaoA condiCia
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ValoerM df paste ft oo^inutS prin V3rio$i<j distan^el dintre 
oglinzile interferometrului

%in * 2n
sow prtn veria^ia presiunli aerului din interlorul interferonotru- 
lui. care determine variable indicelui da refrectie

Pantru laserul ca Ha-Ha la care 632.9 nm aa ow^in
- 0.3164 aa $1 ^%tn * Interferometrul

?aory-Pdrat realisat experimental are uno din oglinzi sontat3 pe 
an traductor piozooeremic aatfel tnctt se ooMnd vorimia 
^^nin **oeeara  pentra Jeplassrea oglinzii a fost verift-
catd prin mAaurare intr-^n interfercaetru ^icbalson. Deplasaroa 
de 0.3164 pa lo traductorul plozoceratElc atllizot se pon-
tra a tenaiana sinasotdolA cu velooraa virf-la-vtrf de 132 apll- 
eatB tradoctoralui plesoceraaic la frecvento de doo Iz.

yontajul reollzet experimental pentra a&surereo apectrulai 
optic al radlotiei laserului cu He-'*e  ae prozint^ in fig.5.3^

ij*5<3.  ^ontajel r^alizat experimental pentru mdaurarea
spectrulJi optic al radioHei laserului cu de-^e

Fotodatoct^rml roalisat ca f^toeultlplicatorul de tip F^J-68
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(U.R+E.t.) pern Ho odaurotoo ocoaololol opt to da intonalteeo clod 
tonultat la loolteo intozforonodzalai Fanry-Tdrot aoordaOll. Clt- 
oultul de atingero olocbeazA apotul oaclloacopului pe dureta cetaai 
inverse a oolelojului. Filtrol era Mode freovan^elor da tracer*  de 
la 5oo Ha la 5 KHa.

dzperioeotol a feat nAritA dlaton^o dlntre ogllnzlle lotezfo- 
roeetrului Foory-^drct calculatA initial, de la o.l a la 0,132 a, 
oetfel Inclt apoctrul rsdla^lol laoerulul ad ocupo tntreg epaxial 
cor sei Miele jului.

tacllograae apectrulul radioplel eoiaa da laaerul ae Be-We 
ae prozlntA to

rtR.5.4. Oacllogreao epeotrulul radlo^lel anise de laaerul cu 
3e-Re (K^ - 17/dlv ; Y 206 M!iz/div).

Dio rela^le (5.5) rezultA davie^ta de freeveo^d de vooolare 
0,3015 cu lA^tooo spoctrulul redlo^lol laeerului

df . . l,136.1o^ Hz (5.11)

^1 deocreeo deviate de pe eoroo oato do 5.5 division! ae online 
K*  - 206 KHz/dlv.

aroazoo rolatlvd do detozolaero a Idpiali eorocteriaticii 
aa MplifiGoro a aodlolul .ctiv no paeto dotomine cu rolatla

' ^d * ^o (5.12)
undo

- eate oroarao rolatlv*  prooeotaalA da deeewinsze 
a longlail d

^0 * **** erooroo relative procoaeoalA dotorwinotd da 
oitiroo pa octanal oeelloacopolul.
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RMtro oreeroa adaolatA w mlcroootralui A d w io ^o el 
eroareo aoaclutd de determinate a dlstantei pe ecranul o^cllo- 
acopulul AX * 4,1 divlziunl, ae eosine eroerea relati a de 
determinate a l&^intl apectrale a radiatiei emiae de leaetJl 
m^aurat 3^ 1,8^.

Din flg*5.4  rezultA cd diatante intre cele douA moder! lon- 
gitudioela (frecveot*)  de la iealrea laoerului este S 440 ia z.

5.2. Inataoilitatea frecventei radiatiei laaorelor cu /wz
date foerte Important nA avaa o ataailltete cit ma! euaa a 

frecventei radiatiei laaerelor ce gez utiliMte la s^aurRrl in- 
terfercoetrico. 14 laaerele monofrecventA fArA ataallizare octlvA 
outlouto prin acurtarea lunglmii d a roaonetorului, la fluctuoti" 
frecventei de iodize a leserului pot apace doua frecvente in loc 
do ana singerA, ceea co deteroinA o scdioaare iaportento in vizi- 
oilitatea fcaojelor T(a). La leaerelo oultifreoventA, varia;ia 
frocventoi dotermlnA aehlmuareo roportolul amplltudinlior ale 
coopooentelor apectrale 9! a aumArului aceator opponents, ceea 
ce dotormlnA moei^lcaroe auostantlalA a vizloilltAtii franjelor 
V(R) ci deco la erori marl prlvlod oemArarea ?i interpolerea fran- 
jelor do intorferontA.

Autorsl a ofectcet o analisA a faatorllor care determinA vo- 
rlati*  frecventei loaorolor ec got. in acopul determiner11 condi- 
tlilor optime de functionoro pentru care eroarea relative 0 irec- 
ventei laaorulci ore valorl minima^ reaultind erori mini e la oti- 
auraroa interferoaetricA a dlatantoi.

Inataoilitatoa frecventei radiatiei laserelor cu gez ae do- 
toreote Tn principal in^taollitatll lungltall efeotive a rezoneto- 
rului 91 inatadilltAtii poramotrilor modiului ampliflcetor [21], 
[105] ,[lc6] . Votru laserele monofrecvemtA roaultA relatia 

unde
f * otto frotvent*  radiatiei ealae do Laser 
L - oato langisoa retenetorJlul laaorolui 
a - dato iodlcolo do refrectla al oediolui aaplificetor.

dodlficaree lungimil rozonaterului eate determinetd da modl- 
flcaroe teapvratuzll oerel la capetele cArola aint aootote oglio- 
alla roaonotorulei cu relati*
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UBdO
AT1J

(5*14)

ec- eate ceoftctontul de dilatafie lielatd a uatotio-
lalei deret

AT - vetietie teepotawttl.
OHier deed ae otiliceaed natetialo on coeficlent de dtlata- 

fio lintetd awdaut, de eaooplc invar on * lo*6/**K  , vetio^ia 
cu teepotetuta a fucvantel rMdlet^ei ezije de lauet on poate fi 
nlc^etotd aub voloerea

- f.ctw 5eo THz.le*̂ /^d  * 500 NRa/^d (5.15)
A i

aatlel, poctte a online e inatooilitete aoaolotd a fteovoo- 
^al Af - 5 4Ha, ooea no cotoapnndo anal inatabilltd^l relative 
a itecvon^ei Af/^ - 10*3,  eato nooooet aa aa aalgute staolliM- 
tao teepototatii aatel roaooatotalui co ptociaia do v o,ol**K.

^oottu leoerole ca ogliacl eztetleato, on factor inpottoet
11 cooatituio otaailitatea paraoottllot ateoafetel^ oa de eaeaplu 
^twjilitatoa teopotatntli, ptoalenli $1 onlditdpii aotului din 
coaooetotul leootului. bo poate atdta cd vatlapia frocwoa^oi ta-
uia^ioi gecetato de laaarele on gna datotltd oatiaflol indloelai 
de teltac^ie al aotalal ta fnoodle da pataeottll onanota^i ate 
volatile

(5.M)

node ,
d - cote lungiuoa aedie a tezonatotnlui laaotulnl 
dg- eato luBglwea eedte a dtumulul jeoaettic tn act 

pentto faacionlul dtn cezonatotul lasotulut 
J- eato ooeficieetul de verto^le cu tewpetotota a 

indicelui de toftao^ie al aotuiui
d - eate coeficientul de vatlatie ou ptesluoee e in- 

dioolui de teftec^ie al aetului
Oj- eato coefiotootul do vatiatio on faniditatea a in- 

dloolul de tettac^le al aerulul.
GoeiiclanUl a*  * dp d^ au feat detotmino^i in condiTii 

Dotsale * tompetotuta aetulal T * 293,2°&*  ptosionea pa lol.5p$
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r*  (760 torr) vl aoldltatoa 4 - 60^.

rala^la (4.14) raaoltl valoaroa iodlcolni do rafrecsia 
al atooafaral

(D-l) a lo*  * 27122,68038
I - 101325 Fa 
T w 293.2**K
J w 6o%

aa eolaoloool
(oy-l)r lo*  . 27159.45689

F'- 101450,3224 Fa 
T * 293,2°*
J W 6tM

(o^-Dr lo*  * 27030,0089
F - 101325 fO
r. 294,2°*
J e 60

^o^Dr lo*  c 27117,07243
I = 101325 !o 
T - 293^°r
J'c o5.^3'

31 toatlM
4- - -9,267 1478.1o*7/"iL

- 2,683459379*10^/^0  (9.17)
dj - -9,960824.10*̂ /

Footra langlooo aodio o droouloi ^ocnotrlo to oor al faaci- 
oolalol dto ooooootorol laaooolol

8^ * o.l d (5.13)
aa oo^io oalorila

4

Rowaltl ol poo uro todocoroo wotiotial froeooopoi radlatiol 
oo W4ta$io poroeotrllof owoafaroi din roaonotoaal laooMlol aro 
onto rodaa druoal gooooarlo to aor d^ al faacicul^lJt laaeo.

Pwoaaoolo ooaaora to aa o daatdfuMoto lootd.
0*Ton$ll  do ooa pot eoodaoa la acLl^aAal rapida ala fooovco- 

^ol laaooolai a*  ottiva *-da  to frac t tool do ooooodl. a coat
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DOtlv troaeal prin ear el foacicololoi la leaerelo ca ogllnal 
oaterieore co taebido oraetic.

^larotillo Tocunioo iaf loeotaozA putarnic steoilitatoa f rec- 
vonfoi iaeerolor. io conatructio laaorelei oate ooooaar e co 
aeinti cd oiateacl r eons nt (covitotoo Foory-iArot) eate foorto 
aonaloll. Centre e aaigera o ataoilitote do (Af/^) lo fArd 
aiotoao cotIvo do ocord al froovontol, eato neoeaor ca langinoe 
roaeootoraioi d 1 a *5  fie aentioatA to dmceoiol ^d elo om * 
jo coco*  covitotoo roaonontd e laooMloi troooio loo lets do vi- 
orotiilo owtoriooro. laind toato ooeate oAaari aa poet*  online o 
atoollttoto o froevoatoi do 10**3.  Malto auperioorA o atooili- 
eArit peel vo a roenootcral^i, dacoritA oigcArli Orownleoe to do- 
role roaeaotorolwl [ 21] pooto fl caleolotA co relotle

cede c
a - eato ooMtaato lol Aaltonen
T - eato toaperatoro
* - oodalal lei toeog
V * eato volaoml ooroi.

iontro reaoootooro eel ooao troooio etilieate no cerialo co aer­
ial lol iooag aero ^i deoeicato nioA, la care poote fi ootinotA 
Af/f - lo"**.

^odificoroa poeltioi olaeentolor optioo lo roooaator infle- 
eotoooA do aaeaooeo atojillcacao frocventoi loaorolor neataotll- 
co to. la pried rlod poatpia a 90-000 itelor foroatro Jr owe tor tre- 
ooie ad flo etc aai rlgldd. Do oreaplo, lo on roaooetor 00 Imagi­
ne*  do 1 a. poatro groalaoo foroatroi de 2 an, iccllaecd lo an 
oaghl 0 * 57*  do caul optic, la oaodificaro a attgblolol 
do tacllaoro Ao * lo*̂  rad ( * 3*2&*),  freevon^o loeoroloi 00 
nodiflod 00 A f/^ * 3.10*8.

ufaporlle oognotioo porteroocaore pot interaction*  co roao- 
not^wjl oi ca toool do doooArcoro ol loaorelol. Moctolo aagaotg- 
otrietlvo ?n lower, din core ao oaecotA de ojlcoi orrole rozono- 
torolot, doteraiod nodlftcoreo loogiali aooetoro aoo ocpionoo 
otopolni wagaotic. Jo aoeaoooa olwpol aogoetic a lioat oedioloi 
looor dotoralad deoploaroo liaillcr apectrale prla efect Zeeman. 
Mo owoapla, otapol oognotic teroatro detemlad varlopia frooweo- 
tel leooralal owtnd lonelnoa do and*  X - 632,8 cm 00 At * 2506Ha

Fontra o 00 notice laooro aonofrocvantd co ataoilitoto ott
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cal aaa*  a frocveo^el, st folaaoac atit oecode de ateolllMre ;)e- 
alvo t acuataroa st taroootatareu cavlt&tit rozonuote, izolaraa ue 
vloraHi. ecraoarea iapotrtva cispurliar aagoocice per cures toure 
[21].[lo5],[lo6j,[lo7],[lo3].[lo9]. cit si active t roglarea elun- 
giril oevicA^ll rozoocote pentrs aon^loerea inteneit&fll de lesice 
pa odiscitura Leoo ci oeo^ioerea InteaaitA^li da ie^ire pe un Bazin 
al acai lioli de aPaoro^ie aoturat*  folouind n celul*  ezcerioar*  
ecu ioterioet*  rozooetoruLui.

5.3. Dooaoiol do a*aurere  odlataotei in ioterferoaecrul

AMllaa claoic*  a loterferoaetrolui cu dou*  feaclcule de tip 
Micbolooo no petaita deait a eprectoro aproaioativ*  a ioflueo^ai 
apectrolui rodie^iet laaerulut utiltzat aaupra seaoalului da la lo- 
$irea loterfercoetrulul. Pentru detersiooroa erpraotei ueaoalulat 
de le$ire io fuae^ie de opectrul radta^iot laserulul de la iotra- 
rea loterferaoetrulut Michelson aa uttlissaz*  aetode statistics [G], 
Lio]. TSptul cd to aoeliao static*  iotensitstea luololl oaservate 
jo Todiea*  pe an interval do tiap tloaiod cHtro tofinlt coodoco lo 
fMofla de outocorole^to dto teoria statistic*.

lottucit vlteaa do uaplasota a ojltozll tsoolle e loterfaraae- 
trului ^icholaoo cote cult oai etc*  deoft vltaaa luminii, anoliM 
dloaelc*  a Intorforaeotrulul conduoa la acelesi rezultet cs si oee 
static*,  deceit*  cd aoeltaa static*  eate valootl*  peotru tcato vi- 
teaole praceic coteoaoilo io tie pul o*sut*ril  dlateo^oi co loter- 
ferowottel ^iedalaon.

Io 11^.5.5 ee proaiot*  aeaeoo optic*  a ioterferoeettulut led*

Jiflcultatoe do aplicora a eotodalor iotorrotoaotrice chiar la 
utatao^e olcl coast*  io aoo^ieotao alloiorii iacarforeootrulul. in 
ecopel radscorli iofleoo^oi rota^lal reflectorslul do 3*aor*  tn 
tlwpul dopteolrll co otiliaoaa*  refloctooro cotodioptrlce ecu prttrse 
coiy-do-co*  [137] peotre care alloterea so p*etreea*  la variofia 70- 
aiytel onghtolaro a refleotorulut 00 oawtw 0".

aaroctorlatica apectrol*  0 leaerulol utlliMt exporiaeotal c 
foot o*aarat*  de eutor co slatooul precentot io 5.1 ei cste de 
foroa

lit**"  * * 1.2,.... (5.21)
undo *

T - oato iDtenattateo total*  la loolree loserului
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y - roprtciot*  frecpioolle din I ottprlnee to oele A 
eednrl len^ltMdinal*  de eecllefie peotru ear*  tat*  
dep&ult pragnl pierderilert 0 = 2; * *̂62  pi
Fg . o^8

q.- coreeponde ctltl eel wicl dintre frecvenfele de In
iepire*

tz- ' -
leeerulei

* * 1*2*****^

* "2d* ? 440

?1@optic*  * ioter*eronotrulni  mloneleoe. - di­
viner de feaelcul; oglind*  de rotorlop*  fir*;  Ng- ogllnd*  
nouil*;  d^ - iwgioee ogilMii in artful odour*  el loter- 
feroootrolei; * lentlle convergent*;  g - puncto de vi- 
Melieere e ftonjeler de inttrfertnfA; ^(t)*-  wntorui ctop 
eleotrie el lea toil llnler poleriaete inoidentet &Y(t),^(t), 
Ig(t)^g(t) - vector 11 ctnp electric io interfercwecro ;
d - dieteof*  a$auret5

Avntru ioterfer'wetrul nicaeleon dlo flg.5.5, vlEicilit*-  
te*  rreojeloe de ieterfcreep*  ee ctlculeen*  cu relepie

r

node
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H 4 1

nazaltA vltloilltaeaa fraojalot da Interfarea^A pactta laae- 
ral aAadfee ___________________ ________

V(*,)  -\/(o^2R8 v o,4712 ooa 2^g ^^.23)

Paatru D r d/q ee eotloe 7(d/q) ? o,73 , lar peacro J d/g 
ee oo^ioe voloafM. atoisA

V(d^) o,?4
Ta fig.5.6 aa praziotA vizloillteteo fracjelor de Irterferae- 

^A paatfa loterfaroeefful ^ichelsoo raaltzet on laaarol 7} <3urot.

'ltj'5**,  Vizioilitotoo itaojalor de IntvrrorentA pertru incer- 
lofcoetfol ^Icaelaoo reollzat c<j leaerul oS&arat.

ezultd cA admitted V(j) = ce valoara iriaiaA a viHlolli-
tA^li ftee^elor de loterferen^A, loaerul af^uraK poete fl utillzot 
la aloufSfi de diateate de oecl de aecri. ^e aei t-apune tnaA con- 
dt^te de a realiao atooilizaree poaiv3 a ^aroaetrllof laaerjlai 
(teMoetotaree oavttAtll rozanonte, Izolaree aa vlorstli) peotru 
a aa aai^M atoollltatoa caMctezlatieti a^octrale de la la^if^o 
laaafolui.
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CAPlfOUTL *

dd VaMIoR 1^NT3J RA^JCAa^A
Ad^^ri de xXb&Mai L*  Tato^arjA IHThRFM*.JUT8ICJi

lotooeltoteo iMiDtl oooerveto lo io 9tree iotorfereaetMlui
LicMlaou MM dat& de tola^ia

1,1 * -^ t * ' ***^^A^^

Prin wdreroo (oawloelor) freejoior de Antoafeaoe^4, diatan-
^o edeuretd no detereind co rola^ia

(6.1)

UBdO!
r: - onto noedrdl fraejolor de intorforon^d 
A - eete lengteee de nedd a Interdict

tar rooolotfa da sSsuraro ante ta aeoat cas
D (6.a)

Pertru aedaceroa erorii ee odaaaaae pale iaoao&tA^ireo rezo- 
lt*$ioi  pot ft apllcata notode de vernier opt ice-electronic, pen­
tad oeae resoluble co ndaararo devioe

- -i- - -r

Mde d oate dectOMl do divlzero o franjaloa de ieteafetea^A. 
aotoeolo ao voroiea paozoatate pot fi aplicato 91 lo cite 

tipaai do taaMotooee Incaeneetolo de deplaaare, oooa co le coo- 
foad on gtod opoait de geeorolitote.

6.1. ^to46_d$^TMP49a_optlq^eld0tMnlc co ratea do foto- 
dotoctMtp

deteda de veaoior optioo-eloctronic cu aotoo do fotodotoc- 
toaro [121J aai aato denoeitd ootodd de vernier fotoolectric.

^cdeeo do priactpiu a vornierului [114]-[11$] ee proeleoA 
ia fig.6.1, unde <

a - eate intorvalul diviaiuntler acdril
o — onto iotorvelul diviziuntloa veraierolui 
c - onto edrieoe do diviaaro o vernlorului 
d - oate lA^ieeo acArii vornierttlui
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g - eato aoeulul (ouaar iocrog)
K - eato num^rul divlzlunilor vernierulni.

Fig.6.1. ic^ono de principle a vernierului.

ientru "sSrlmilo presenteto ae pot aerie raio^iile :

ozultatul m^aurKrii eate det de relaxin *
1. - + N.,c ^d.y)

uaArul ig in valori intre $1 (iL-1^ $i cate esal oe ordinal di 
elziunli vernierului care coincide cu una ain clviziatile ri^lel 

^ootre adaurarea *ranjeler  no iDteriorootd ae reglizeezd an 
Tarnier option-electronic, prezaotnt la i-ntele uin
tul frtodetectoarelor no dimonaienea e^uM cu cee a jrele die

] ]AlAIA]dlA[AIA[A[AIAI M!Hi)^ntiiitfH!ii)[iniiiiiiijiiijiiiji{ 

^4]^ 0 5 fo 2(7

Hg<6.2. Vnrciorul eptieo-eloctronic cu g 2 ^i In 
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froajelo de iatorferoe^d.
Verniers! optloo-electreele eate oaperler eelei eocanlc 

pria pasloilitatoa efootodrii cltlrli to regia dlnealo.
joooreco la odaur&rlle laterferowetrlce dlatoote a oorce- 

poado one! deplaedrl
r *1  * 2

din ocoo^ie (6.3) renultA cd pria otillzaree aotodei veralorolal 
tetoluHo de odauraro acado io

'i' *i*  - *5*  "*'**)

di pot fl act lee roletitle
d^ . e^ (6.11)

0^ - * c^ (6.12)

(6.13^ 

d^ . (Kti^r (6.14)

!rla utllizareo a cite doc*  fotodetoctoero oooectato aati*  
peralol a feet pesiOlM TojaadtEfitoo needMlai do caoele do 
oltlro aoceoare aegiz&rli oolooldeatol Tatro divlzionlle rlglel 
jl ale vernlorulol. proem ^1 aporoe la aero a amMlulul do lo 
loolrea aepllf lootorulJl, ctnd latonaltatoo laolnil oate

^lo conoldereote oonatructloe. diatanta intro dead fnto- 
dotoot^ore ole aoolatael canal H ooto dot A de ralatla

H - e . a + -^- (6.15)
^driaeo lul a ao alage aatfel ioctt fotodetactoarele ad 

pootd fl aontato. tlnloe coat do dlaoMlonlle oceatora.
Ic scoptti verlfloAril oaperlaantalo a metodel prezeotete 

a f3at rooliMt oontajal laterforoeotrlc ^icbolaoa tn verieoto 
IWy^ac-Groen [30] a cdrcl vedora ae rroalntS tn fig.6.3.

-ataerol ca .*-'**  de 3 atS a foot odauroc $1 dlocotot ta ce- 
pit lol 5*  ^llnzlle utlllzate la realieeraa lotorforcootruloi 
^iat de tlpul color folooito la conetrucfls laaorolor. procaae 
la t.i Jucare^tl prin uopucoci oocceaive do atrecurl dl-
oleotrlce.

Ogiieda oooiM oate doploeatd po dlatca^o del ca ajotorul 
caol olooont do oc^loaoro eloctro-eoccolo a cArcl geaaloilltato 
pooto fl dotoralaatl ta erme oAoordrll iotetferoootrloo.

^roajole de latarforenfS ou dlaenalanea a = 16 m. coafoao 
flg.6.4
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< ..oncaj iDtatiaromatrlc icfalaoo, vai Lanta 
*^y3A<i^ttaer,, ca laaajr ;e- a

la fig.o.4 &a sc-u^a vcrri-ra-al optica-aleer conic 
cn te^oa Ac aotT^ctsetfexe jcnt^l^ ca factor^! Ju 

clvisere a ftaojclor < - ,1 a - < ^a:.

ij.o.4. ^criaa)c vernleralai optico-alactrcnic ca re;ca oa aoco- 
nwtaotr^te taallaat e^pctiaODtal t <a).

aa Atlli^t ^otoaataet*ata  ^lao^ra cu jiliciH cit i <- 
prouu^ la aaleccata cn Mr^ccatijclci
a?roplata pantra *locar^  c^nal.

;otoa<,tactoato^4 aa fOat aontata po ^0^.*  ^loaatl a
Ttiooota luo;laoa varnlctalMl.
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Io ftg.6.5 ae orezlatd o vedere a verniaralJl optlcn-elac- 
tronic realizes experimental*

^\jrctarjl optico-electronic realist erparleeotal

^c^e^e aiate^^Lel electronic de prelacrare a aeanaleloz io 
oazul verniera^ul realiaat ae preaiatd in fig.6.6

I3.6.S. cheaa ul^tene^Jl electronic de roljcrare a ^emnalelor
Ic cczal vernler-j^jl re^lizat. ,4 - o^Mle ca ettire ;
F - laruatouru ^e ^emoel drepcun^hialer ; - alec de
declaim a aeo^u.^1 ue ueplaaare ; - alec de ntra&rere ?i ail-
^ere

In il^*t<*7  ae *reelnt&  inrvele ee andH e a ^^eeoalelor pentM 
vernler^l optlco-eleotrnaic raellaat.
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otaala ^4 GBcA jlj vorciec.tl
o^stc^-dlj^^conlc tjill&ot.

^nuaza clactrtc€ JDdl ctdcc, co^zapcozltor nosl
pwttobi da ORto caH la fi;.S.J.

^lg.6.e. ^batM ultc*ticA  a tint*l  canal da citita
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Petodeteotearele funcHcoeaad tn regia fotaaeperlo, ca pe- 
larlzare a prow pc Mid, aetrnalul rezulcet la ic^ire fiiad a fana­
tic liniard ca lluainarea. Jala patra canala da oitire aa acbeae 
icantioe, aaplificatoorele opora$ionale folosite filed da alp 
da 7*1.  Ajaaatod veloaree reaietontai 3g P^dlc ^1 corectatd ac- 
pllfloaraa canalului.

i^moalala ca 1& le^irea flecdrul canal mint defaaate fa$A 
aa aaoalal ^tacetLaot nJ ___

A (6.16)

P^rLwtoarela ca acaoal oreplungbiular aint raallaete dapd

'ig.6.9. eloccried a unci f^ma-

aedaaa presents tg in 
fig.6.9^ ca circuital 
comparator Integra 
Cia 2711, Bahama cu 
react!*  positivd fo- 
loaitd paraite obtl- 
neree uaai rezolatil 
de aprtntisativ o.laV 
la an tiap da ccuuta- 
ra aai wan deett *o  
a^.

Jala pa tru foroa- 
toare au ecbeoe iden­
tic*.

ter de ccmnal dreptun^blular.

^Iccul de decizle a ^eoealji da deplijcara a feat prelector
pe a^te unei aetou*  propuse ca outer. In primul rind, cu ajuto-
rul formatoarelor ue impulauri

' ^22 ' *22  * *23  ' *33  '
acarte aa outln aeunalele 

lp^ ^1 ip^ conform figurii 6.7
pot a*  dadua ecu*  Mile pa aaza car ora me alntetlzeaz*  acaaaa 

loiied a olecului de daeizia a aeaaului de dapleaar*  w

tCt^oe niece ui de deelzle a acMuiul de daplaaar* re* 14-
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dloool do oooAraro ^i of1aero wot*  tealiaot ta tut wtaS- 
rAtooro de 16 oiti rooeroiollo ttp Cj^4193 dap^ * ooheaA cli­
tic*.

"tMltd cite ope lapulaeri aoaAtoeo pontM flecaro iDtor- 
fronjd. Pontrw lorglmeo da oad*  a laaoMlci ca Ho^Ha co 632*3na,  
din rolatia (6.1a) roaeltA roaolotia do diatoat*  a voralorolai 
tealizat, corea^nziStocro doplaa&rii rollectorului aooil, D**  w 
e 5^,33 Do, to opt Ml eel tic*  dealt doc A on a-or fi atllizat 
ootoda do woraior optico-electronio propuoe*  loato coapoaootole 
otllitaco atet pro^u**  In tar A.

idacaota wariad do odaeraro^ lloitat6 da oopooitatea olooa- 
lol do ooo A rare gl efl$ote din alotooel olectroaie orparlweatat^ 
oato " 161^95^25 on.

vttooa oowiod do deplaaaro o froajolor do ioterforoat*  de- 
plada do caracterlaticilo colclolor fotovoltoico. loetro 11 
oooo t to pal aorta do ridlearo t*  * lo ps egal ca tiApul aaata 
de cfdere t_ ol wemaalolci dotaotat. /tactic rezeltA cA froovwn- c
to de repotlti*  oaaimA adaLaioilE a lapelaMilot oato * 
- 2o ! St. ^ieoza aaatzit do doplajaao a fraojolor do iotMfereat*  
oato

^aea ^aaz ' * (^.19)
caao coMopaodo eaei doplaaAai a totlooMealei oooil dia later- 
fMoootro oa viteza

^1 OOZ * *303  * ? (6.2o)
otulta 32o m/a $1 , = 6.32d oa/a.

-orDloMl poote fi raalizot ^1 peatru rezola^ll aoi ^une. 
deci peettd K aal naro^ lialtcle fllac datoMiMte do ptecleia 
de realiaoto a oleaenteloo pentru poeHioaorao colulelor foco- 
voltaloo.

^e oaooMd c4 aetoce otilizarii a 2 aeotMlo do la ie^irec 
loterroroooCMlJl [3o],[iae] defaMte co ^r/g , eate de fapt 
co oao portleolor al motoaoi woroloM^ui optico-eloocroaic pre- 
aontato pentre - 4.

iioo^ionez cd tootle veroiorolui optico-oloctrooic pr^con- 
tatd oi voMleral realiaot erperlmoDtal na au eel foot intlluito 
*n litoratero do epoclalltote.
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6.2. Hetodd de vernier optico-olectrooic cu divizorea 
porioadel eonnolalai

Metoda de vernier aptlee-electionic ca dlvizerea perloedei 
aeenalulal realiMaz*  iaaendtAtlreo reaolapiei la oAaer&rila ln- 
terforonatrlco prln coeoinaroo aeaoalelor defazete, rezulttte io 
le^iree cJMlelor de citire ole achesei die fij.t.6, divlzete ca 
ropoerte dlfarite, 1*<  intrdrila oircaitelor conpazacoare de enplt- 
cauioe. o oetadA aeeaAnAtoaro ae apliuA la Ern^icmorele fotoeleo- 
trico iacraoentalo <^i eate eenoecuta tMO uenusizeo ue aaltlplica- 
tor vectorial [159]. Poroind de La oceat priBci^lc, autoral a ele- 
^ozat ao aiatee 4*  vernier optlce-electronic ori^inoi. o carat 

alec co prezintA In fig.6*ll.

^.6.11. ^c^eao nlocjlji electronic de prelucrare pentra vernier^l 
optico-olectronia ca divlzarea perloodet aoeoaljial. t,J1.2,2,4 - 
Guoale co attire; - olec de dlviaoro eleotrooicd; - aloe 
ae deeiale a ooMel 1 de depleeere; AWa - alec do nawSrore ^i ofl- 

e.

Interfermetral an loner, ro^oeoo do fotedetoctoero, olocul 
*̂o  omsdrare - afi-ore cl conolole de cltiro alnt Idontlce co cela 
present*to  in 6.1.

In fig.6.12 ee prozlntt fenele do eodl ale eonoelolor die 
alocijl de diviaore oleetronled.
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faaaala da W!Mi9 a La aaaaalalar dta alaaal da dtvLwrw 
alactronica.

^cdaaa alaculal da dlviaara aiaasrtclcd aa pwwaiaad ta ttg. 
6.15.

Joaftoiancul c.a aiatzata a aoplUadtnii aaeaalalni aata aga 
cu uaa la lotr4rtit tovacaoata at aarw (aaaaul mal) la latzltila 
oatavaaaoate c^a ^irejitalot c oa para (t caw 1.

CitcultaLu con^aiatoata 1 ^1 utlllzata aint ua tip 
^amoalwla da la i3,irila cwparatoatalot^ uaiatata 5asaa ala ca 
Jr/g w aa cm^ln6 la Intrdulla circuHaiat -^ogiua aaw - ajcalaalv 

razal^A au Miula , dafeaaca iatra ala ca -
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Off & /3k
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= '3^ 7-4-/ 
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9

Hg.S.13. i^h<aa blaculwi de divtswre electroaiod.

V/

/2

Rf3k

<3k
^ta.^

[]Hk 04*7

2 a?7 
^3k 

4/2V
1^/g 
n?3k

DC =
L4-R7

/3 A^y 
Gk

*312 
/3k

^3 0-

In fig.6.14 ae preetotd aebeee elocelul de declzie e seoau ni 
de (Jevlaaere.

rentru reallMTM aloculJl da deciale a eenaului de de^tc^are 
t ieat aplicatd wetoda de rroiectate propaaA tn 6.1.

Vefoieral optiao^lectronle ee divizarea rerinadei ^esnalul ji 
(^n-entat^ r^allzaaaS nn factor de dLwlaara a franjelor de fnter- 
tereo^d / * lev ?actoidl de divizors i. p^.te il <jitic pria coaple 
tarea ae:ecei aloce.ai de uiviaere electtoni^<*  cu clrauite ccapera 
zoare la intrdrtle cRzotw avew divizoaze zezlattve. jemnalele razu 
tate ae ooaolna in nod cczeapenzdzor tn cucuite aau ** ezclustv dj 
p. aouul arAtat.
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lg.6.14. Jlactii no cecitie * Mosaic! de deplaaore.

jo oventej important el eoootei octode de vernier optico- 
electronio eat*  ecola ci Le voriepia ilaalo&rii la intrere*  in— 
tar^eronetrclui. enplitnololl*  ooonelclor do la intrant*  olocu- 
lei do divizere eloctrcniei toed tn aceeogi propor^l*  ?! forM 
oooMlelor de io#iro r&otno noochinOoed. ILcainoroo nicind por- 
sioa. oato Unite to do pra^jl circuitelor dooperotoore.

Rozolti c& resoluble verniorolai optieowoiectronio ca divi- 
zaree porioedoi eoanelolui pmloctot onto ogelC co 19^77^ on, do 
doui eri net oic& doctt 1*  vernier*!  din & 6.1.

6.3. de voroiet ootlcn-electronic mt aodolnroo
feeclcelulul de Inotoi incident

lotod*  do vernier optico-eloetrooic co oodcioro*  fenciccLu- 
loi do Itatini incicent resii&e&zd tnoonititiree rezola^ioi 1*  
nSevrdrile int erfermetrice prin o^nversie depleodrii old e to*  
ginii do interferonf*  to liwitele cnel freoje, tntr-o verie^le

BUPT



de foe*  ccprina*  inowa . o natad*  aaaadaAeaore, apll-
aat*  la traductoarela fotoeleetrlee Inorewentale, aata tnterpola- 
roa aa laalaA aadalact [76] a*  car

^Lateoal IntarfaroaatriG propua da eutr aa presinc^ in fi;. 
6.15.

n^.u.15. lataa Ja adaaruro interferometric cu vernier optico- 
alec rente cu aodalaraa faselculului da IszeloA tnciserc. e-. -
laser ca 3a-Pa ; iHC - aodulator electro-optic ; - aocr&tor
Ja sawaal t EA - interferotretru ^Ichelaon ; - circuit elec­
tronic da preluerora a aewoalelar ; Ad? - aloe de elsurcra a fezei

i!ontajal intetforoaotflc aata cal din fig.6.6 la care jo lo- 
troduca ^oduJatoral alactra^ptic lot jitMUioal cOMnuet lu resoM:^- 
^6 piaaaalaotrioA [?a]. JtlHoicd an cri^tcl cu dlmane!unile 
11.& a 11,4 a 11,8 M, fracven^o da resonant*  ainiwA nu^urjt& ue 
aator aata ca *1,1  ttaa.

In iig.6.16 ^raalntA a vouara a xouulat ru^ul alua rc-optic 
lOD^ltodlaal,ca Mlatal looctloainu la rosoadot*  ploaoelectrlcA 
asporlmoatat.

^10-6.16. saA)Later alectro-optia lac^itudiool. co cridtil . 
renctlowiad la raaeooot*  plaaaalactria*.  awperlaaotat.
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Avaatajal principal *1  fnaaplo!*drll  la raaaaaa$l a arlataln- 
lat oaaatd ta tanalaaaa da aaattadd aa ptad la $aa aa arl aai ataA 
pwfT * —- ------*̂*  *̂^*̂^  *'^'  adaaaad aa dapaaalana
taaalaaaa aa naalna<id - aft aaaal**  aft grnaratatal aa 
eamnal &a paata 11 mo ^anaretar da raatafravwan^d aelpMit. Fawn- 
datactaerala awlllaata traaala aft fia raplda^ da tip TIR, aaaa- 
pla d^L 2$. *apililo*toaxala  aparationaln Q4 741 aa talacaiaac 
ca s^4 7o9, caapanaeta paatrw ftacvaa^d mara.

laotru fancHnnaraa la traawan^A JoaaA^ clad aa stat aaaaaa- 
ra fawadawactoara ?i ampllfiaatoara apara^lacala rwpida, aadala- 
tozal alactre-aptic poata fl caaandat prlo latataadial anal tMna*  
fawaatot tldloAtor da tanalana.

ahama circaltclal alacttonlc da pyalactaza a aaaaalalaa aa 
pfcziat*  ta fig.6.17.

^I^,.b.l7. -^cbaaa circaHaidi alaatranic da ptalaaaaca a aaanalalat.

tdaalaaila pl a^ dla fl^wb.7 atad da fatwa
*11 * a . ala
*13 * " - coa*P (d.22)

unde aata oafaanjal dataawlaat da paaHl*  fatedataataatalac tn
Llaltala aaal patlaada a ftaoJalap da intawfaran^t. ^aaaltA

q)*  -R- (^.23)

^-*da  a aata aaplaaapaa agllnail aoalla a Intarfaroaawyaiui cw- 
ptinad tetra o $1 A /2. waaraaa lea lea laaarual aata wodu— 
latd, awww

a J ain co t (&.34)

unda GJ- 27Cf , f fl Ind fEcavantc aaaaa Lalal aadalawnww
*asal$*

- J.ata co t.ain'P (d.25)
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*1, - co t.eea f (&.231

ccanelel defazat ca -%r/g eace
ej^ - J^ae co t^ain (6.2^)

ceaselele ^1 ae tBaaeeazi intt-an asplliicctor ape
re Hesel el ae oeHae

*2 * *11  "13 * d.alo(cjt + f) (<&.2d)

la alecal da alaarafe a feael aa decaying walcaaea dalazeju- 
lal cere cenfsHt telaHel (d*23)  aata prepottfusel ca depleae- 
rea d. Paata ft utillzat tn aseat acop an fazatetra noaerlc.

ientru wetaletwl preaentat area

f,(red)
(6-2^

anda eate reaela^la de adaataee a defazaJulul. nezjltd cd 
la w ae oattae K * 360 feaela^la de w&Mra?e a loter-
feaeeetralal ca vetnlea eptico-electronic ca aodalacea faactcjLa- 
lai tnefdent eate da o,8?9 ns, aaYt aal cant dec!t rezolaHa oett- 
nat) ca alte eetode.
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tMPITQliH, 7

tH&<4dafa *<d Jj dd td4*dlA^Jl*

-lacaaal o^tlo al tolooetzulcl ca Laaer w*  faacleul aodulat 
ptopma dm autot. atiliaoooA mo loaoe cu do-No^ care petal to Ml- 
tocM oAtco $LotA o maul foaolcul co iMlod to^Mt, oatfoi taele 
oA poatA fl epllcatd aatoda tefleelilot acltlpla cu rofloctooto 
do Jteeoaiool nu proc octi.

tehee*  oiateaaLul ^tlc co ptotletA to flp.7.1.

L . .1. COM*  alCtMoLol opsic 01 telMOtrelui co laaot OU toa-
ctcal aaaoloE ptopuw do autM. I .MO-Ho - laoat ou iio-do; 
lonA dofacMto /g do-O - ottotal oloctto-^Elo; - tofloctot
unotl; A- - tofloocow flui A - OBOllOMt PR -*  fOOOtOOOpOOW

to aoopol ouitottl omul foocicul co lotooaitcEoo clt out ae­
ro. caro o& pomttA allaioroa otaplA. oMllaorcl easo ploaoE la 
fo^u fotorocoptotulal ct deal fooolcolal oola coco coda Let to pa- 
latlMte.

Komttoooz cd ^latMul optic ptopoa co a eat foot lottlolt to 
lltoMtorA.

^Tto opltcateo ootodolot ootrieaelo [69 LfToJ . [137] co pooto 
doteooioo eoLotlv aiaplu ata tea Iwotoil lo locltoe omul aiatw op­
tic. ^Mtoa polotlEatO capo tat rd to atatoaol opttc oate to 000 oom 
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t.tprtc veeterjl Jeoea. ^leaecteler ^elce care tntrd in caape- 
oecpa aleteeeiai le corsapand aatrlcele car^eteri^tica.

Veetorul Jeeec al laeiaii lister polarHate da la iepirea la-
aerului ca He-We aaM eetrioaa aeloand 

cow L
*

* ala 4.
unde L eate tag^' pa care-1 free plaaal da pclarlwera a laeiaii 
fa^A da aae ocleentalA*

lame aata a plAea^A defaaaawe ca aaghial 7c ay*  ro-
lai ua a permit*  retiree pleat*Lui  da pelaeiaare a laaloli incleeote 
ta crlatalel eleetrewptie ta acapel faoeMoaAril apt tee a radala to- 
ralei. Aatriaea cer eapeewAteere laeel eatcaoere aata

cede d eate aalaaawl ereitrar dietre awe epaieA a laaat al art- 
wee tall.

Celaaalnl electra-eptla peats ft ooaalderet ca o pl^cu^A de- 
faanera eeaeadatl pi aata rapraaaMet pein aatrieea

*11 *13

*22.
coa^C.erp^jd/3)tain^C aap(-^.A/3) ceeC.aiaC.2j.ain(G/2^

co*  c aia C^j.aia(U/2) eea^^.eap(-jd/2)+ain^G.eap(jG/2)
( 23) 

acea - - ante ealmweal arlateialai aAaarat fap*  de aelaea-
tal*.  iar

A - aata eaiaaajal ladaa da taaaiaaea eodelatoere.
tpllctad regelila ealaalalul eatrieeel ae teniae vectrul Jeoea

al laalntl de La ieplree criatalelai electre-cptic. care eate eaiel

.7.4)

afaatated tanaltirea aetrieel laaei 
al leeLail iaeldeaee a iceerelet reealeA

/2 ea eaaterel Jeaea
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CM 3d . CM L + da M - ata L

win 3d . CM & - co*  2d . ala L
(7.3)

nocultS
CM (2d - 

ala (2d - L)
(7^)

In contlouere aa efact nan nd
aa veoterul Joaea roMltat cl an

pc oduaulea tried criatalald 
oaflae wectorol

c^a(2d ** L)^ 3^2

coa(2d - c^

ala(2d - L)

ala(2d - L)
(7.7)

InloculnJ eleaencde ewtricd crietoiHld c^^ . a^ . Ogg 
QO^ Tra rale Sial <7.3) ac cosine vectorul Jcoee al laalDli acda-
lote la paint lac re aalae , n

T^<.)

unde area

(7.2)

G ^(cM^C.ejrp( j.Ct/g )a da^C^wp(-3-2/g ) )-cM(2d-L)a 

j.dn 2C.ain(G/g).ala(2d^L)
(7.^)

v--(C). 3.aln 2C^elB(H/-).cae(2d-M e32 2 2 (7.1a)
^(c**s  c.expt-j.Q/g^+aln ).3io(2d- )

criatclwl electra-eptlo da tip cate ctlllact
aa aadnlater tracawaracl deeereca la aeeac can eate neoeacrd a 
tcMicoe de cau-ndA ault eel ded dealt la wedelatorul de tip 
leeattadiael. Ta flg.7.2 aa pcedatd wedalaterd electrit-optic 
traaaverael cu eriatal

x*

7ig.7.2. oddacor eloctra-eptic MaoacMaal on eetotal KBP
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a? -

OBCnao^nl dndoo ce da pal eleoorto peotra unua do luniod 
care Loao din criut&l ate valoereo

(7.11)
undo

9*  - eate dofwaajul dotorot olrefrlngoc^ei aacurela 
a- - eate indloelo da rafrociio al eriatalelui anta del 

to dlroc^itle n,y
tgy- ante eoeficiontal eleatro-cptio el criatalu2ut 
A - eat*  lungieee de and! a laoowlut cu Ho-He uti liMt,

ogalA cu 652.8 aa
l.X  - atnt diaeaalaaila criatalalul confora flgorlt 7.2 
a - eate tensioner aplicatA la beroele oodulatorului

electro-aptto.
JOfaaa^nl dotorot otrofringoa^oi neterule varlazA ault la vo 

riaSia tooperaturli $1 trebuto Luata asgauri pentru temeatatarea 
erlatelulul aou otiliaoree a deed orlatale tnaariate optic ^utlol 
Tacit ofootul ad an emulozo.

dodalatoMl eate eooaodat on on aoaaal ainaaoidal do feme
u J . - t) t7.U)

undo U - oate wolaoroa de virf a tonaiuaii acdalatoaro, let 
f - oate fra event*  aaneelnlai oednlater.

Rozaltd din relatia (7.11) od dofoaajul icdua do toQolu .eo 
aodalatoere note dot de rela$la

ate rola^io (7.8) roaalti ad weetowal loaeo al 
late to pelawiaaro, ewioe odewe wedloctooul octo

lootnit eelo-
de fore*

(7.14)

i*efloctowul  plan onto eonecterieat de ootrieea uoltato da 
ordinal dot

o
C.15)

0t reaaltd oA dapd reflente, eoetoral Joeoa rAotno oooociooat. 
^opd oai no Loo ref lent L intro refloeteeroLe *1  , fao- 
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cleelnl do loalad nadaldt ia polazlaete azo dofoaa^al
jc.a^.t.i..l a tt-ii

. j .------L M— .g aiaC2^r(t- (7.16)
* A .z

^Ddw a eaea vlteea luwtall, W aata coaflcientol tefloxiilcg 
uultipla^ a^tl aa aeodMl da tatlaxii la aaprafapn teflontazalai

, 1M a aata dlataeSa adaaratA- atoarea alatonatloA dopao- 
daotA da awfwza Jul tnttodaa da alaaantala alateenlol aptlea^laa— 
ttonic aa alimlnA ptin oeteetio datataiaatA la atalesata.

aaaalaA ci voctoeal Jaoea al laalnii eliptla pelatlzata iaa- 
inte da lotretoo !a aaaliaar aata dat da talatla

Jw "
.^22^2^ -

(7.1?)

Vaato^al Jaaaa al laaiati Uniat palatinate raaaltata la 
lagiaaa aaalizetalal (A) ante

J4
eaa a^la A

<yaa)
*22^P -*

unda A aata aeiaatal aoallaatalal fn^A da eglaaawlA- dfaetetnd 
Galon iala aa eatina

47.1?)

mtoodltotaa talatlvd a laalwliwoargwnta^ a Anuza ad do %o- 
tadotaetae, aata a^tlA aa aaoa pntoaaelaw aaopaaaatolee oaeeoaa- 
lal Aaoaa. daaaltd

-^- - (.***.,, i<^)+ — * *

* (ana A.ala A.a^(O^). eia^A.v^g(A^))^ (7.2a)

^aod aa inlocutaaa volatile gi eonfaan
tala^ltlar (?.?) ?1 (7.1o) at aotlae

(cea^A (aoa^C.ejtp(j6g/^).ald^C.etp(-j)G^/g)).caa(2d-l).

j.alo 2^.atB(a^7^),nln(2d-I)) +

. eea l.aln A.(J.wta 2<C.aln(Ag/^).aoa(2d-h) a
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* (eoc^C^ezp(^d^/g)^ld^C^ap( j.dg/g)).aia(2d-^))

(ca*  A*aia  l((aae^c.eap(l.dg/g)^alD^C.erp(-JGg/g)).cee(2d*-L^

J.cie 2C.eia(d^/g)*ale^dd*L))  +

* aia^lwl2eie  2Cada  d^/geee(ad-<t)  +* * *
* y 2

(caa^Cwezp(-j G^/g)^alC^C.e^(^.Q^/^)).alD(2d-L))) (7.21)

^wpH efeetuerea ceieaielor reMita

- (eoa(d-2d  ).coe(0g/g)t^.cM(Ae2d-u^c).aie(^/g)) (7.22)*

ti tn final aa cbtiae re latte
- eea^(i-2d^i.)-eia 2(i-c).eie 2(2d-L-c) .

9 3. TC.aLzn.Y _ ,, a
. S1B^(^ — *2 ^y71---- ' ?.S1B 2?cf(t - )) (7.?})

aeaetla (7.23) repeealMd lotcnaltatea laalneaad relative a 
faaeieululel de IdalaA eeptet de feeereoepter la oaaul Mlauetrw- 
lul an laaer cu taecleul uedalet*  la Meal eel eel general, la 
fuactle ca pcraaetril aiaceeulul ep tic ?1 dletcnpa a adauratd.

^eetleaea cd eapeecla (7*23)  dedaeA ue eater nu eel eate ln- 
tilaltd la Literature*

^watru aiatceal epala raallaat, pineal de peter Laar e al luai- 
nti laeeralal eate vertical pl reaultd L e ^TE/g , irr azlactjl 
3ocalatnrulul eate C a u.

*de eeedltia de eaulare a pWr^ll ItajlMte la rein (la (7.22) 
reeultd eeedltla

2d - t - a (7.?5)
de edeped wrtenta peatra cere actwutal latpei dafttoare /g 

are wleeree d * - *7^ aziautil eaeUzeru^ui a * .
fa aerate eeadtfll reletta (7.23) devine
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ralafli eahlwalaaaa oolac twallaloa la aoUMatwal wlaotro-optic.
Peotre feoctlnaaroe alaotricd a oriatalalal oodulator aa

aolgujc*  * polarlcate iMfltM apdM on ^7g . pentra oera intan- 
aitotea IwainoaoA rolatlvS oate l/g * AoeoatA caoditio aa raell- 
aaoad pt La apllaareo oeei toaalual continue la Ooraala oriatole- 
lai aaa iotrcdueiod la aiaeenal apt la a land datanwere A /^ . Ha-

2.W.B
.J.aln 2^rf(t - --------- )) (7.38)

fwntta a aa aalgawa faaa^iaaaaaa la dwaaala Haler, caaetw- 
noa noria! apllc^t! crlatalclal aodulator onto aalt aai wicd do— 
c?t tonalowoa da aaaiaadH pl reanltd

T . TC.aLt^T 2.N.3
I- . A ----  .j.ain 2jrf(t - — ) (7.29)
*0 2 2. A .2 a

.tistant*  aa deter*lad  pain a&aararaa dafaaajalal f Intra 
tanaianea raaulsatd la iaplraa fataraaaptawalal pl taaalaaaa apli 
anti la ariatalal modulator pl aa ragfanpta rala^la da dataaalaa 
ra a dlatan^ai la talaawtrala aa faaalaul wadalat

*<a raaarcat cd apliaaraa taortal Mtriceala la talaaetrala 
oa laaar aa aai aata iatllnltd la Lltaraterd.

7 3 2MAMWWLA WM1WM CtMNM^Pe JMMMR
an ^olaMtra cu laaar on faaaloal godalat. nronaad ^a 

oatrw prolactaroa talaaotrwloi so laaar co faaelcul aodu- 
lat aa pwaaptw da la walarlla $

- rata nxiaS  da aopiaae*
- raaolatla da dlataaW

1^1 * ******* walatlvd de aAanrare a daleaaJalal, 
agald co aroaraa relative do adaeraaa a dla- 
tan^el la fretreat*  warted.

^e dateraioA tn prlsul rind, din rolatia ^1.4&) frooreota
earlnd da wodularo

(7. ya)

cHrete M coraaMOda
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Jsc*  tat*  verifies t*  relatie

(7.31)

(7.32)

a runci remits a*  telouetrul co loser cu fosclcul wndclat pee re 
fcoctiooo cw a singer*  ftecvwot*  wodulotaero.

JCoeW rwlafie (7.3?) no eate verifies0*.  ae prepuce ca pentru 
taMtureree incertitcdlTrfi de adswrore a disteeteler eel nori de­
ci w 1/. a*  ae deteraine o aeevew^a de freeveete eistantata. c-a 
fora 3 !.*.3.(3  , cere prowlntd ovuutajwl otlliedrll caul nmdr sic 
de froevoafo oodalotnoro.

fa fwaetAe de topee*.  die aolofiw (1^7) reoalod froc- 
veato elated de wodnlatw

odrela 31 eereopande

aosolatlo do diatant*  la f*  eato

.2L^_ C.35)

deed ao oacotetd od -^1- (7.36)"ra > &un 1 *

aesultd cd eel treouio ataoilit*  a froevent*  care a*  couplerose 
aeoveapa, peatre ca distanto odaaretd a*  fla caaplet dotarnlast*.  
Procreate f_ ae ealculoaa*  cu role tie

..

clroia 11 eoreapeado

bo verified din eno conditio (7.5$) goDorallaotd
. A'.

^—> %mw < * -Tn * * L+2.....O (7.39)
*

*1 deed iM^alitatee ( .5 ) oate odev*rotd  roaoltd c*  aal rroeelo
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atadillU * fwotwaaf*  aero a! aoaplatcaa aaooaatd. FMWVwnta
** oalcalaoa! w talatla

e. E !p
(?.4a)

O^Oal* It ocaaapooda

clou dlateo^a ai^uiatd taaslti a capias datatwloati.
.wacru rcsolJtil da fad Moe, oacoaa$a dotacattatl cootloo 

pu^lna fraavao^a. looatoo pat fi odoptata aawwanaail aatfol tactt 
valaatta at natlafac*  laa^alitdilia (7-4o) pl 7-41) car ad 
r ati fl aaitauta prln dialaaaaa atwpM a frocvonfol waptlwa f^.

itactla aa pacta aoaaldawa da la taoapas iadlaala da aatwaa- 
^ta da gray al ataoafatal a^ w 1 pt aa aalcalaaat aaawaw^a da 
ftacvaa^a dlataa^acaw Cdwaatla diataaWai adaaaata - daaaal 
o?tlc - ta ruBctia da indlccla da aafaac^to da gMp al otaoafawai 
ga apl!c4 dapH efcctaataa aiaaadali^ Jiatwata aara papacatatd 
^rwaal paaaatata aAaugat*  aa calcala^t aa ralaiia *)  - 
aaa a-a prcaaasat in capital*!  4.

aa aaaaplc, dacH * 4a ta. dy - 5 aa. Eyw 5.1a*̂  pl 
Og * 1 aaaalt! . t

f^ - 15 ana ; -gl W lo *

- 1.45 iwa , - 40 at

^ar 1 ' I" - 
sc caloalaaM , .

7.5
-a adopts in cod oocvaoaall [7&] f^

J75 ^-ta fz,

oato oariflud ioagalitatao (7-42)
s * 2o * 4oo a.m can 2

hacolti a 3 aoc^oa^t da ftacvwai;a a latent*  ta aata t
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ietecetrii HOUi telaeatru LodUatZial da paeclzle ca fa^olcul 
aocclet, co Liter Ha-Ha, propua peotru experiaentera ata*  i

- diataa^a oaxiaA da aAaurat - - 15 a
- raaolu^ia ua edaurara a distant!    a,5 aa qi* * *
- reeelafl  da eAaurare a ratal -  2.1o^  rad.* * *
-&n relatia (,7.3a) result! freovoata aawlaA da aodulare aga!3 

cu ^,5*7  dHa al aa adopt! - lo Hiia, la octa raaolutia at a&aa- 
rara a dlataafal aate aalgeratA. ^ealt! i/p - 15 a ^1 daaercce 
ralatia (7.32) aate vorifieatA, oeta auflcieut! a alegar! frocyoa^S 
aodulatoaaa peotra telaaotrul prelect*t.

aacl faaawaata wodalateero ecto ueloA qi egalA cu lo KJa.

electro-OMt*  troMvereal
daitAtorul da laalcA aodelat! cuprlode an laaar ca Ha-Ha ca 

intoaeitataa radiatiei da ia^ire ctaoiliratd pi an modulator alaatre 
opala troaavoraal oa ariatai KDP.

^.i.l. Laaar ca Ha-Ha ca inteaaitateo radla^ial da lepire ata- 
aliltstA

iaaarul cu no-aa da 3 a*  utlliMt treoula ad ala! Intaasltatee 
radlatiel da ia^iro atcalllMtA, daoarece varlosilla iDtansitApll 
raaclculuiji to tr^n^slt la fotoreceptor oa o aodulaHo da aaplitu- 
dlna paaaaiw*  a paaaalalui aoaoppiaaot. Aoteda da ataoilizara a lo- 
tonaiUtii radla^ial aataa aataatA ta ataoillaaraa aArentului de ali- 
awotaae a <aaalal da daacAroape al laaarulei aa Ha-Ha [ 141].

In flf*7*3  aa paoatacA aaAaaa aaroel da allaaatt re cu atedili- 
aare de eareat. fuac^leaiad la froovea$a da $a Ha a re^alai, cup^ 
o acaaad cleet ad [lae]. taaaata aaifurt a teaaluae teHlold de j v, 
iaa dupA otorsatv c^uoroa de tonatune pe tuoul de deac^roaae el 
laaerelui oete de 33"o V la an cerent de deacAacaae de 6 ct. nedre- 
aerwl eate de tlpul co wultiplioara da teeaiuoe, tar ql de 
weloere Mie! oaL^ur! ac^dotaa tonalaali dup! asoraare, oiod cccaD- 
tul adeoroit de taoul laaar create. Alaaantul de reglare aerie eate 
foroat de tranatetaaaale Tg-a P*  eera apare o cAdera de tanatuoe 
de pled la 16oe V. ^Moda fcrataeaaA toaaiunea de referia^A. 3*-  
reatel eete eeantllzet prin aea^iaeree conatcot! a cAdaril de tea- 
eleaa pe reatatearele ^eziaterul partite reglejul ou-
rewtelwt la waleereadorltA. Tronclatorul are rd de protec tie, 
Itattlad oAderee da tenalwao pa eleoentel de realare eerie.
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C?

Mot/

D
D
!)

R R R

MMA
-

DfX? 
DRyvc

Dg, 
3Z24V

-C^h—
2M4/^iV

D- N4 fS9 
7?-
Tag-3/=^?9

-S5k/^Q*9

fo^n^4

*7

Ax^A 

<ao-a.

syk/2<j^^ 

56k/3k/d*M

?ig.?.3. ^urod da altoaptara paatto laaor $p-3o aa atoolllapra^ 
da earant, fdoa$iomtad la frooveofo rotdlai^

aatoral a realiaat aaporlaentol aoaaatd mar ad, aa saapoaoato 
rcaana^tl. la &lg.7*4  aa praolaed aaailaptaaa eaapopaatai attar- 
aetiva a odder 11 ua taaalaaa pa aazlasoaal al aabaaai dla 
flg.7.3. pzapaztLaoaM aa watla^la aaraMalui la tuaal aa daaada- 
aara a laaaaaial. naponaata oontlaad a oddarlt da taaalana pa ra­
diator al aato agald ca 6oo V. Satultd a valoara aadla a caraa-
tolal a^ld ca 6 aA gi ao poafioiaaa da o^^v&t^ta dt 2^7 3^-

lo fig*7.5  aa prariotd wrtatfa lataaaitd^ii faacicalelat la*  
aaralul, adaarat co no fotorocaptor da aaadd largd.

ta aaaarvd cd vodalafia da awplitodioa paraoltd a aaaaalalad 
aoptat da fotoracapter^ apald aa oprozlmatlv o,3$ aata mara 
ta coapera^ia co taoalat^aa da a^owad, da w^oalaatlv aV^ ta 
aaaaata llaaindrll, ptoaaatatd ta
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4^.7.4. aJientalai in aa aaac&rcara al laaarulai
ulinanta! da la sarsa din fig.^.3. ' 3F^c? : ? 5 ^oa

4g.7.>. Varta^la iDtanaH^Hi t^aclcvlMlai lu^eraLal cliaontat 
a*  la ****** din rig.7*3*  * * 5 aa/an * * c.2 V/ca

noaaltd ad navel*  nlcgaraad warlapla IntaoaHa^ll laalnoa^a 
la ta^lraa laaarJl^t. Ic aoaad acop. autTui a raalitat aapatiTan- 
tal ? *araA  ca circuit da cowarala 1*  froevao^d aar*  [ 
[1*2]  dvpd aabaaa aloe din fig.7.7.

Jircaltal da coovarala la ftaavaa^A nara era aaatnajcl cd par 
Tita iMtliraraa pantre flltraraa tcDwinBll tnalta racraaad*  a 
ooadaaaataara da aalori oonaldoracll wal alci ^1 aaijurS an run.a- 
aaat al cacvaralat nal ^un jaoft do . *<ca*t  tin da auriR da aliaen

BUPT



t^re Ml prezlBta oA petzite to *cpllt*dloo
direct^ a fs^eioelulet de lo^inS de la te$lres leeerwlnt [141], 
&,r -w*t  ! toA Id frecveota de 1 i iz. ^<eoa sarsei peatM 811-

i . .6. TwBAlur^e de r^osot Id ie^lree i^torecvptorolul tn 
*;d^en^e lluBln^rl!., ... - 5 eS^ca ; r * ?,?5 V/ca

elec e otMeel de ollooaeoro. pectre cm laaee cm 
ia-iSo, co ctccwit de eeovotaio fane fleeted la fyeevoe^d were. 
JI - rd^rejir de joeel tomalene; - ctronit de cocvar^te 

la freeveotd mare; alT - red tea at de taeltd teadeoe) ou - cir­
cuit de re^c^ie

eeaterea laaernlul.cu ataJiliecrw do enroot, oe ceowertow la 
frocvoB^d note, co ptozlat*  io fld*7.A,  Mteae aelgurd e tooalu- 
no de eeewsore de 11 V $1 o toaster*  do 5,3 KT 1*  (to owe*t  de 
6,4 eA tn re%iE consteet, Clrcsitul de conworsle la frecoew^d 
ware eato reallzat co WWOMiatornl feec^ionted la ceteste^le
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is frowveo^a do 2o 4ti*.  Modale d die cedreeorul a*  Inalta tea— 
sfooe le-ao reolizat din inaerieroa a doudaprezece died*  tip 
3115", tn psrolel eo cite an reziator de 1,? MA ei eontate to 
tea do at told peotre a ae oslguro roaiatoB^ da loalapia oaoeaa- 
rd. *a  ie^lroo redreaordd ee tooltd teoalena aw lotted jo fll- 
trel foceat din iodoctao^o L co iotcefiorol de o^ we pi condeo- 
sMt&rol co acopul co a iaoapdtdti filtrajd teoaiwoii apllca- 
ce lo tuosl loner, voaaanaatord G ae cooecteoad la iositas aar- 
aei do aliaeatoro oonai dnpd ce a-o moosat ceecdroaroa in tooul 
lonoruld, pein oc^ioneroe outooulJi a-, care cooaodd soclaDaarea 
roloeldi ^o inaltd tonaiooa a. teriatenpo io poralal pe cootao- 
celo rolejlei are colei do a preioedroo ceodaoaatord d peotra 
ca la anclan?ar3o toleului d ad on soodd taEaionoa la io^irco 
aaraei detocitd ccrentu.ui oaaoroit de J ^1 ad no cenMtoraoze 
deacdrcacaa tn tccal laaorjYei.

In fi^.7.9 ae pceaintd variable toMieoii o^ * eace oate 
proporSiPoala cj carental de oliaentare lanerulal, ca ccleal 
u oocoeectot.

^tg-7*9*  Various teaaianii tn aciwao din fig.7.3, co cowdeo- 
satornl oaconectst la io^iroa our sei. Ky - 2e ^O/ca; e*2V/<

Io fi^.7*lo  an prenlntd ceoporotiv wario^io toaaianll co 
reled d conoct^t.

oeaarvA o *tc:doro  inpoctootd a wlorti afoot ice a eerie- 
tiel tonclMit Ui dnpd conectorea coodoe&atnrdd G la iojlrao 
anrdoi. Valooree aedio a tenglMli cate do 6,2 V, eaoo cocea- 
WKfe la ccrentul noainol do 6-4 al tn t!md do dmnadTMM i--
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i^.T.lo. Varlatl*  teoaionil Ta acbaae uio fig.7.8 -a
Aatorul C conactat la le^lraa aorael. c 20 (ts^oa t s a,27^ca 

aarulul. "eaultS an ccefteiant da variable da a rnxi!?5ttv 2,6*  a 
curentu^al da tlLnentere a laserului. IMS a; re deoseolre ca eur^s 
da allfentare din flg.^.3, care faac^loneati Lu frecveotS jaaaA,
auras cu circa!1 da eowverale la fracwwot^ da 2a r 1*  uetemtnA a 
eerletta anil Mi i!ef a tatanaiaS^M da la la?tcaa laserului da- 
torltS inertial prooeaelar cere aa de^<l?earS to t*iM!l  de deaoAr- 
care. In rig.7.11 ae prezlet& warlatle lnteo<*ltl%il  faactct alji 
l^aaralui allaaatat ca la auraa dia flg.^.d, ca reiejl d neuaMC- 
tat, a<aorer€ cu oa rtoreeeptor da oooul lar^A.

^lg.7.1Y. Tariatia l^teo^ttS^ll raoaleul tlul lettered ti co ta-^a 
de 3 a^ allaeotet da la tore*  dla co releul

2o ^A/ca t Ky 0,05 V/ca
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cm made La ^La dm amplitcdlDa pazaaitd a aaaaalului 
c4j; tat dm fmtmtmcmpcor aata agalA ca apzomlaatia loo <aY^ dm 
^cua act ami aatm dacit tmcmianma cm tgoaot do Im ia^izA fozo- 
racaptozcldi praaantatA ia fig.7.6.

Is tig.7.12 am urazlatd variable Lntmnmis&Sii famciculalul 
cmaralal eliamctat ue 1# aorsa iin fig.7.8, cu tmlmal d coaactat

ig.7.12. facia na intaaaizA$ii faacicalalmi laamtd^i cm A-Ha 
M 3 a^ jliamoMt am ia aaraa dim flg.T.8 ca Miami d cooactat.

a ojsazrA cl modala^im da aayliMdlaa patazitA a mamma lc- 
lui capMt A rmttMeapta*  aata agaM ca apMximaciv To z, 
ja aaalc.i 3rd in da -^riza cu taDalanaa da sgoaot urn 5m zV A
T- la^trea fototacaptoralal to amaac^a ilaainizli. praMOtatS tn 

cara noate fi cocaptatS.
antra erastazaa fiaoilitAMi aehaaai din fig.7.8, afaotati 

a ^&factar^a a^piificatozd!ai Al Atotm iapalauriloz capiA 
da !2&lt5 taaaiuna c^rm aoar la aaaraataa daac&rcdril ia tmaal 
laa^n Di, autnr^l intradcm dloAla vl caodae-
Ato^roi3 , ^1 , ca rol A pramacHa.

te elijuDtdre pcazaatat^ to fig.^.o aatfafaaa Ami 
coodl^!!la ca jrllti^ra la talesRatrul cu lamer ca famcicc^ io-

'i pactra c^jt;.35 alec.ro-
optio traMmazaal.

laatM madalarwa faacioaltilui A laalnd anim A laaazul aa 
a-f^m aa atill&cmz& ca aodclat^r alactro-optic tranaaaraal E 63] ,
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[*?e],[M?],[144],[145],  co criatel produa la I.F.f.l.a. 3uco- 
ro^ti. Jinooalnnlle crlatalulal at nt de 11x11x45 ee 91 capacitate*  
intern*  de 47 pP.

peewee$a aaxin*  de cooandd a aodalatorului aloctro-optic 
tranoworael, detoxlt*  tiapulul ae trooero a lucinli pain criotol 
[l^],[6^],[7e] roxolt*  din role lie 

a

node
Y - ante dinonalenae eriatalelul in luc^ul axel y, dup*  

cate trace faociculul lamInca
c - eate inaioelo de rofrec^le al Griatalalul uniaxial tn 

directilie x, y
c - eate vitesa lavlnli, ogol*  co 2,39752458-lo^/s.

Contra criatalol dec, oa Y * 45 on $1 = 1,5 aa cosine *
- 1,11 can,

5oaolt*  cd pentru nodolotorol dot, freeven^ xaxiaS do func-
tlonare oato l!mltet*  proctie de capacitates intern*  agali cu 47 pF.

Contra doteralneroe tenaieaii naxino de uosandS In domeniul 11- 
niar euterul a proloctat el reallcat uc acpliiicotcr care a*  aaigo- 
re lo lotire tenaianoa de 6oc V vtrf-la-vfrf, aepltficarea de ten- 
alano e^al*  ca loo ei oanda do freeveo^*  do la 3*  ;lz la coo f !a. 
Lcheao ooplificatoruiul oato proaontate in fi^.'.13.

Contra a eosine tonalenoo do doo V vfrf-la-virf lo aoduletoral 
elect re-optic, folooiod tronaiatooro ca tenaiune.. J v^Aooe 
dlaponiotla [led], a foot elooorat*  o acbea*  cu cincl tranziatoste 
do tip OF459 conoctoto io oorlo. oiviacrul 4^ , , ttjj ,
0^4 oaidurd dlatrloatle anifoeo*  a tenaiunll la ocroele coloetor - 
oeiter ole troMioteorolor a nuaal doc*  cu-
rcntul co oooA el trooaiatooroloe 04*4  oodli^eeil io^d de eerootal 
pria divlaor. din ooeat ootlv 00 feat etillMte traoelatocrsle , 

tn ccoexluno ^orlicdtea cu * ^4 41 * to*
eiatoa^alo dlriaorelul oopatind fl aloworato proa celt peatru a oa 
aoodo oaoaraia tenalnnil de lo leoiroe aaplliicatorulci, ^opliflco- 
roo dlaOel*  a oopllficatDralaleate loo, flocs re din 00 lo doe*  ete- 
jo ala aaplifieatorulul ovind oopliflceroa e^sl*  cc lo. Hozult*  c*  
tonsioaee de iocrdro oonln*  are wloorea de 6 v vtrf-lo-etrf. leoc­
tal otatie do faaclioaoM el aopllf loo core lol ae ajoateoad din re- 
olatoo^o 3**  doada do froovwapd e oepllfleotorelei eato do la 9o da 
la 600 Klin. Joedaoaeto^role oaljur*  l^r^itea Oanall de
freevoal*  do la 11^ la 600 Ma. dopllfleotorul, rooliMt pe
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4* 5*

t^.7.13. Lchem aaplifioatornlwl paatra teatarea aedelatOMlai 
alectro-aptla traoavaraal.

no <Mal*j  ir-rrtaat cn dlaeaetanila 50i35 aa aa preatetf ta fig. 
7.14.

ajutotnl eapliitoetftni.ai prolaatat a font teatat aada- 
latornl alaotr*s-aytlc  tranevernal el a rezultat taMiaaaa aaatad 
da aoaaoJA paetru t^dalaran rn doaaclu liaiat, da
16a Vy^. functal a ^tmc^loMaa al aaualGsaMial a foat adaa la 
aijlDcul aooat liniata - dafaaaj a^al aa - prta aslllaataa 
anal laaa

la aadataa ntlliaArti aadulataralal alaatta-apHa ttaaawaz-
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Fig. 7.14. Amplifies twil roallMt penttd testPtea aodulatialii 
olectro—optic trwMwrMl

awl la telaaecrul cu laaar cu faaciaul woculat tJtorul a protectst
91 realfraa aapllficetTul de oandR larjS die fi .".15. er

.ohaoa a^pllflaatorelui oe eandA ler?H penvru cw^nii
TOdulataruiJl alectto-eprie troMvoruol

co a 1:5 ce ionite eate da , tar e 3 pl If tee roe da tonal i*ne  eate
e al*!  cu '^. entru oa^tne eacurala de taratuna aeoeaar^ cl a cu
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a*  dapdpl pat*  rM dial pat*  Maia*  edalaibil*  pa tronztatoerela 
flaele aa foloaeac doo*  tranzlacoere tip AP4$9 In oeria, pl 
1^. Pentre a online frecvwto Unit*  aaperioer*  nit Ml aata ee 
foleaeat*  srapul co roalaaaw^e aero dotoHtia*  rezlatan-
t*  da aorcio*  ocnlvelant*  aid, do 2 r -fi- * Funatdl atatio da 
famotion*  re a aaplifiaataaalai aa rogleaaa dla valaaroa reala- 
taa^al *̂ .

Hata^e da co l*j  direct a a^dulec^ralMi eloctro-optic la 
leplree ^plifitM t^ru ci are avert*Jul  principal cA eltnin*  lo— 
aa A die ^icceaul optic aodclotor ^1 ceteraio*  eatfel o 
crettere . iutea^itd$il laalaoaaa eaiaa citre raflectv.

Tfeert^toerdle fin*la  atdt atMMtata ya an fodlwte*
din prefll ca slum in la ca dimMainnile da aa, paatra
care tacperetura cepealei trenaiato*  re1or on depl^e^to la 
a putere diaipctl de aprozinativ 1,5 pe ftdeawa traneiatew.
Trenatatorul aci^urA diatrlbatia dniftw* a tdMianil pa trae- 
ziatoarele finale datarit* curentclui nogligaoll eucor-
ott din divl.* r^l In eat*  cr^nziatorultii

<ezlutetHa aal^urA o cAdere da tenaiwoe InlSlalA pa r<
xiaten^e ^mite ercuraia tanalunii da la^ire la dcaenla
ler^ prln c^^cda coepletl a tranzl^t 'ru^ui

rrecven^a llaitA inferlaerl la 3 d3 eate de 33 ^ia. daadea—
a^corel Gg f 1^ ' permit*  Idrgirea nenzli de freeven^A [ 147] da 
la 1 tins le 3,7 AHr. Indactao^ale permit llrgirea aea-
aii da frecvenpin*  la 11 ddz. Indeotan^e reglaailA peralto 
ajnatarea curaculei anplificatoralul la recven$a inalte la faae- 
^ie de capeaitatee aablulai de legltM*  intra aaplifieatee pi 
aode lateral electro-aptla, realiatod acorcal eiroaitulei oaciAont 
foraat die eepecltetea do iopire a otajaloi da Mpllficare, ia- 
dueten^a ^i ocpecitotae aodHlatoeulal aloetre-^tle, 

aopliricetornl, re*linet  tn faro*  final*  pe no analog tnpri­
me t da yox5o mt, ee preeintl tn fig.7.16.

Mentionez cd Rcheaala pranoat*to  no ec not foot tnttlaito 
tn llterctcr*.
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^opliftcatornl realloet peotrw oaoanda wodulatoraiul 
oloctro-eptlc traawewraal 1*  frocvon^a de tv 33*.

7^. delator de radiatle infraroale oodnlet*.  co diet!!

aeallMroo tn altloti anl a dtodelor eeieive ca cfect l^^er 
functlootnd te regia continaa le temperature da loo^x Lao],[148] 
rorelte oonotrnctto uaui eai^Htor de radteHo infraropfe -^f)dulat4 
eitMtaeidal to aeplitedloe.

OaroetortBtiew flan red lent To fMo$fo do corontal prtn died t
oetolwa lamer me proatow*  te fig. 7.17, tn oemporotto am o dlodd
oelalvW aMpnotad.

tg.v.i^ Qrrweter lot loo flea rodleet to fuoc^io de oorocwul 
Wtn dtodole ewtaioo teoor at eaiaowtwd
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.n esai-tvl l^^GC ?^r-CC3riS0t —

ci! eate nci soreptt ?i efsctdl ensre pentro ccrenti Ml marl de­
alt o wolooro de preg ucpendcotd do sipel dlodoi 91 de teapereta— 
rd. ^in see at wet iv ae reoemjaM ea diode le loser si fenc^ionose 
tn regia termeetotat.

Outoral * proieotat $1 realizot experimental on slatea optie 
^e^tro an oei^Ater de radio^lm infrareo^o wodaloti tn aaplitadlne 
on ciodt ealaiwd laser fore ^iooind in regie oontloaa ^1 aa elred­
it de coMndd ea stcoillsareo wolorii modii a InteMitd^ti radio— 
^iel emi so. tmboao sissemolol optic so prozintA in fig. 7. IB.

daBapo olatepa^ pptla el ealtKttwthti dm 
iWsawooio wodalatd^ aa di^dS etnla"nd<'etaaae - dW*  
atwd laser; T - to*  do ghidere; Py-foeetreaalaWHs *** leaw^^

iwatrw werlfioarwa experimontald a olotsmolnia 1" lapel 4ie- 
del laser a-a feloelt a di odd omlsiwd oottaoltd de tip UP2966 
(fHW alectr onio Gaoponeata droap) ea iengines da endA emtad da 
07$ 2a am st ilsalaaroa de aprewinotiv 3 aS/as^ la an enroot 
de lea nA. fototreaalataeal do tip AP*33  (mtoaeaa) eato planst 
in coaol oo roc tor loslsil da dlreatiwltata 0 dtadoi oaiatwa. 711- 
trel pentre infraroea ere oaeda do trooero tn dcaoaial lafrarooa 
orropiot - o.d la 1*3  urn - si eato realises din police Id fota- 
groflod roworsiailA color nooapaad, dor dowelspot4 nonaal. leo- 
tllo plsa-ooewand 1 ore dlatoeW foes Id do o.lao a. Contra *11-  
oiereo alateoelel opt io. diode oaislwd io D a feat inloealtd 
co 0 dladA enlalwA la danaolal wlsloil, da salon re wapdo ppatsw 
a no sitae is eoaodotlleoOea aaalaA 0 aeMalai naoa. jpeaitls
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corectA a diodoi oeiaive a feat detorainatA prin doplaaarea aoea- 
teia tn tuoul da ghidare T ^i urwArind ca diaootrul apotului onia 
la distance do lo n aA fla da oprorineti" 60 tsm.

In fig.7.19 aa prozintA acbawa cirooitului da cooandA pentra 
dioda acaiaonducto^re, ca ataoillzareo volorii wedii a intenaltA- 
^ii rodio^iei eai^e. Fentra proiectarea circuitului s-a odoptat 
pantra carentul i^ a valoero medio do 6o ad, moi aic deott volaa- 
rea maolmA do 15o m^ datA to catalog. Curentul ig din colectorul 
tranziatoralul Ig ara valoeroa meule da 5o aA $i voloerea da virf 
do 30 aa. tvntru curontul do conponaaro Ig a-a alaa voloaroo do 
lo al si rozultA cA veloaroa medio a eureotulji i aata do 60 al
la o variaHo intro 2o ^1 loo nA. Co poton^iomotrul aaairaglaail 

ao regleazA veloaroa curentului do compenaaro 1^ , iar co R^^ 
poate fi corectatA fin voloarao 1^. Cd potom^lcmotral aemiroglo- 
oll aa regleezA eaplificareo tn oacla de reaotie negativA de 
componaara. Fototranziatorcl aAooarA voloereo madia a llaalnA- 
rli date de diode a^aicondcctoere eolalvA al poete avoo deci freo- 
ven^e liaitA scAzutA. Frecven^a wealnA de fana^iOMre a clrcoitn- 
lai de conondA eato liTitatB tn cazul ewperioentclui de peraoetrii 
diode! ettiaive $i 3-0 oottnut vsloerea de 1 NHz.

Circuital a fost reeliMt pe 0 placA co oodlaj iaprioat da di- 
oenalunile Ioo3r6o tw :?i eate prezentet tn fig.7.2o

Fig.7.2o. Gircultul roallMt pentra aodalaroa in anplitudlne a
redia^lol iofroro^ii ealae do diode aoaioonductoere

In llg.7.21 ae prezlntA alatemul ooi^Ator aa^aolat ia;reunA 
co fotoroooptorul.

Fotorecoptorul foloooate ca element aenaidll lo rodla^ia in­
tra r 03 le o fotodiodA PIK cu ailiciu de tip AP104 (bieoena).
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! !g.?.21. ^.istemul emi^ator esd^olat impreuna cu receptorul

In tig.7*22  sc preziotA oscilogramele tonsiunli de iotrcre in 
circultul etnUAcorulul aio fig.7.1^. u^ - jos - $i seanalul rezulc&t 
la ie^irea fotoreceptorulul - sue - La frecveo^c de 1 Milz.

Fig.7.22. ^emoalul de lotrare io circuttJl emi^Ator, u^ - jos - 
si semoalul de la ie^irea fotoreceptorulul - sus. ?y = 1 ps/cm;

- 1 V/cm

aeflexie a-a oo^iout la distance de 6 m, cu uo reflector plan.
RezultA cA sistenul experimental este rencrcaoll de simplu $1 

o^te 11 utilizat io ooeaatA formA la realizarea uoui telemetru cu 
la^cicul nodulet ou distant^ maxinA de l$o m.

^ootionez cA acdemele preaentate ou ou moi loat iotilntce in 
literaturA.

7.5*  Fotorecepcor peotru telemetru cu laser cu faacicul joaul^t
Focorooeptorul a foat proiectat 91 reelizet experimeotal de ^u- 

tor io douA Tarlante t cu fotodetactor cu siliciu cu ^ocorultl*
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plica cor ol treoaio aA pa raid recoptiooaroo faacioalalal looinoa 
eodolot tn aeplltadino on frocvoote de le MHz.

Am atooillc punctul de faoctlooaro al fotodotoctorclai ee ai- 
llcia to regia fotocoodaotiv, eo ceneiuoee do polarlzaro InvoraA 
ogelA oa 11 V, pentra ca frecvoofo wariaA aA fie cit eel aero. 
Doaaoantajel carentolal rozldaal aoi aero no contoazA, dooorooo 
intoreaoazA aoaei ooapononta oltoroativA a aennalalai roooptionat.

In fig.7.23 ae rrezlntA acheaa fetorocoptoralui co fotodeceo- 
cor on ailicie oi aaplifioator do oandA largA.

Potodotectoral atllizat ooto do tip PIN-5D (V.D.T.Inc.) ovtnd 
tinpul do rAapana ainla do 15 auprafata ootid do 5.1 aa^ oi 
aenalCilitoteo de aprozinotlv o,32 A/W la 11 V oi 632,3 aa. Poatra 
reziat^ral R tn carlo co fotodetoeteral aa odoptat valoorea de 
1 KIT. fad do 5ojCL lo tiapal do rAapana alala, ataoillnd on cca- 
proaia Tatro tiapal do rAapooa oi oooaloilltoto poatra frocron^ 
aaanalnlni reception*t  do lo MHz.

Aapllficotoral oate foraat din deed etaje ooaectate tn oaa- 
cadA, ca aaplificatoarele operationalo tip ROA 733 (I.C.^.I.T.C.d. 
Jacareoti). Prioal etaj aalgarA o aopliflcare de tenaiaao ogelA 
cu Jo, lor aaplifioerea aodie a oelui de^l dollea etaj eate de 
16, reglaoilA co ajatoral reziatentel R^. RezaltA o eapllficaro 
do tonalane glooolA aodie aproziaativ ogelA ca 5oo. donda do freo- 
ventA a aaplifioatorului, aAearatA la J dd, oate intro 425 Ha Oi 
26 Ma.

In fig.7.24 ae prozlntA aoonalal rozaltat la iooirea foto- 
reoeptoralal co fotodoteotor ca alllcia, a. , aootat tn teloao- 
tral co laaer a cArai aohoaA optloA a foat proaontatA in A 7.1, 
pentra o eingarA roflexio po cglinda ooMilA plaaatA la dlatante 
do 7 a.

oOservA cA ooplitadinoo aoanolalol octo do opr "Tina tlv 
o,9 lo frecvont*  de laora do lo Me a toleaotrolai propaa. 
In ooopol oliminAril aeoMlelor pertarAotearo, aodalolo fotodo­
teotor oi aaplifioator oa foot provAzato co ecrono de protoctio 
Oi tooto coneziunilo oztorioero a-co reallzat oa caOlari ooro- 
Mte.

In fig.*?. 25 ae prezintA fotoreceptorul ca fotodetoctor PIN 
co alllcia reallzat ozperiaontel.

Flazol radiant apllcet la intrareo fotorecoptoralai pooto 
fl oaloulot co rolatia

BUPT



BUPT



- 112 -

Flj.7.<24. ..JDD61J1 1c ie^irea fotoreceptoruiui realiz^t cu foto— 
detector cj sillctu. .. - 5o ns/cB^. * o,5

experiaenral

- este fluxul radient (w)
^ew*  tan^iunee virf-le-virf oo^inuta la ie$irea fo- 

torecepcoru^ul (V)
Aj - oate aaplificerea c.e tenaiune a aapliiicatorului din 

i'otoreceptor
- eace rezisten^a ec^ivelentA da intrare a ataplifioa- 

corului )
& - eate senaiollitatea radiant^ a lotodetectorului (A/^)

centre * o,; V, Aj . ^oo, * yoo ni - 0,32 A/!< 
rezultA veloaree tluxului redienc la intraree iotoreceptoralui 
egaH cu 2.21 pi.

Pentru a online o aenaioilitate nai aunA as proiectet $i rea- 
lizat experiaentJl un foterecepcor cu fotomultiplicatorul tip 
^U-68 avind freoven^a T!axlaH de STrnxtnativ loo KHa,
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Tn tig.7.2? ae razlntA fotodetectorul realizat experimental, 
iar in tig.?.2S aa prezlntA semnalul rezultat la ie$irea fotora- 
ceptorulul ca fotomultiplicator tn condi^iile da la fig.7.24.

rig.7.^7. y'otodecectorul cu fotomultlplicctor realizat experimental

^'ig.^.28. ^emnalul rezultat la le^irea fotoreceptoru! :i ca fnto-
Bultipllcator. = $o ns/cm ; = 1 ^cm

renalunea da alioentare a fotoaultlplicatoruiul a fest da 
42o V.

Cu fotoraoeptorul xealizat ou fotoaultiplicator, alimentat 
lo tenaiunea ca ^2o V, pot fl mAaurate oamoale da intraTa pentru 
o^re iluxul reuiant eate da 4,42 n^ , caaa ca aatiaface oerin^ele 
izpjaa la tclemetrul cu laser cu iaaclcul oodulat propua. derive 
oomp^nentel continue ou deranjeazA in aoeat oan daoareoe aa ampli­
fied Dsraei cotnponeotu alternetivA a ^eanalului.

ienalUDsa ue mot, rezultatA 1^ ie^irea fotoreceptorulul 
in aucen^ fa^clculului de lumlnA eata egalA cu 4o mV pentru ten- 
elunea de alimemtare de 48o V la fotonultlplicstor. fer pentru 
semnalele de lotrare de intenaitate mlcA, la care fotodeteotorul 
cu alliciu nu are senalollitata auliclentA, treouie utilizer fo- 
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teoaltiplicatoral el at dotorwlnd tn oooot oaa o teoeiune da eli- 
uontaro optiad pentra care roportul aaonal/ageaot results oaria.

Mon^lonea cd acbeoelo 7. ?9_, 7 23 nu eu aal feat tnttlnite
tn lltoroturd.

7.6. 6cboea tolwtrulul cu laaar on faacioul aodulet
d^lldPUdMdlW

(d)
C

*F
A
PF
PD
APD

In fig.7.29 aa proaint*  acbeoa olac a teloaetrului cu laser 
ca faaolcal aodalat realize! erporiaontal. ^ota^lilo din schema 
aa urmdtoareo aeoniflM^io !

L.de-de - laaar cu belia-neon
hAO - aura*  de alleentare atooiliact*
L 7 /2 - lea*  dafaaoera A/2
KNOT - oodulator electro-optic tranaveraal
AMO - auplifioator pentra oodulotorul electro-optic
ox 1,2 - oacilatoara ca criatal de cucr^
Co - coautotor optic
DP - diviaor de faaolcal
01,2 - ceterateore

- cola inters
- cola entered
- ooliaotor
- reflector oeOll
- reflector fir
- eneliaor
- fotoreceptor
- fotodotoctr
- aoplificator pentra fotodeteotor
- circuit ae ocaand  a ootarotoerolor*
- alateo de adaarore 0 faaai

oPRJA - achiaodtoero de froovoof*  de roferlo$*  el da odaurA 
oLC - aacaaa logic*  do coocod*
Ciacu - circuit do taldtarare a ororilor datoritA coautato- 

rului optic
DTK - roglotro paotru tlwpul de aAoarare

- rdgiatru peatru diatonic odourotd
A1H - af ioarea diataafol o*aureto
Io flgara 7.3o ao proaiot*  eiatooul optico^lectronic al te- 

laaotrolul cu laaar cu faacicol aodalat, roeliaot orperlaental.
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ils.7*Jo. .-laceaul opttco-eloctronic al tel&jetruLui cu luuer cu 
isaciculoodulat realizat exerinentcl

Vederea da eusemolu a telewatruiut cu loser cu i'<- jcicul nodu-
1st aa prezlntS tn fl;.7.31

tig.7.31. Veuere da anaamolu a telaeetru ul cu laaar cu fsuclcul
zodulat raallsat experimental

<uaerul cu f^a-'a, auraa da allaentare -.taulllz^tR, n-suulato- 
rul electro—opzlo tranaverual 3I aapllflc^torul paocru ertasoda 
^ceetula slot oala descrlaa tn 7.3. laws defazeara L /2 par i- 
ta r^tirea ftoH a ptanului de polarlaare al lumloll llnlar olari- 
Mte tn plan vertical, prevenltA de la laserul cu fie- a, astfel
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tncit la leQirec f^toreceptorului sS ae ootiod aeanal wasim. Jo- 
ghlul rezultat ewperinental eate de aprozl^ctlT 22,5**.  pentru 
care unghiul planuYul de polarlzaro al fasciculului inoident MEOT 
cate 45**  fat*  de orizontald. Aoallzcrul A eato an olariaor llnlar 
plasat tot la opmai^ativ 45**  fata de orisontoM 51 reglat fin 
pentru aonnolwarl la iestreo f^toreceptorului.

sclletoorole oxi,2 cu cristsl e cuart trooute ad alod o 
dtaailltate moi ound ceclt lo la freeveoto do a;rorloetiv lo M ia. 
Ajcperiaectal an foloait doud generatoare de froeveotd etalon de 
tip 531 'ecilatorul 0X1 ere freevonta fdonoo oo,^oile
iar 0X2 a feat aouiticat pentru froevcote f + f^=looooo91,667 ta. 
Freoventa intaraedlard .-a a lea de aprozimativ loo Hz din coooido- 
rente ce masurare a l*zel  cu procizia cerutA, calculatA cu relaSla

(7.46)

ezalta pentru coleaetrul propua, cu D_ o,5 aa oi _ * 15 a,
i 3,3*10  . Valeoroa oaaotd a frocvonpal internedlare f^ * 

^1,667 He results la proiootaroo aieteoulol do odauroeo a faael.
troarea admietoild detercinatd do ioataollitctea freoveotot osci- 
lotoarelor cu crlat^l ue cuart poato fl detemlnatd cu rolotia

51 ae online " 3.1o"^**.
In fig.7.32 ee prezintA eeaoalele do la iOQlrca AjlaO - a*  - 

el de la iooirea iotorecoptorului - u^ - pentru reflectorul oooll 
plasat lo distant**  de apr^nioetiv 6,5 *.

tl^.7.32. ^aotM/iele u. - sue - Qi uu. - Jo^. ' o,l us/cm t
K, . K, . 1
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Caoatotorul optic pormito odaararoo dlateafel pe oalee 
oxtered al a diataafai Dj pa calaa ioort^d. Diatonic mdauratd u 
rosultd dla rola^la

D - - D, (7.48)
6a elimind eatfol defasajelo verioCilo cere constitute derive 

olamoatoler aiatemului eptico-electronio. Comutatorul optic eete 
coo pus dtn divisorul de foscicul, oeturatoarelo reolisate cu 
celule Footels oglinde M ?t circuital de oomend*  a ooturatoarelor. 
Ce oatarotoaro ar putea fi utilisate diapositive cu crtatJle li- 
ohide. la oontajul experimental roalizat, divizorul de faacicul 
eato o ogllodd do auprafapd care intretaie faaciculul, aatfel incit 
o parte dia laaiaa aodalatd oate triaiad odtro oglinde a. Trecsei- 
aia in antifasd a color doud fascicule - extern pi intern - am rea­
lise t-o ca uo ooturator elootromocaoio coapus dintr-un paiar de 
olumlnlu cu porforotii aontat pe oral unui actor alncrcn care, eli- 
aentat ue la ro^eaua do 22o V/50 Hs ore 375 rotatii/ainut. nesultd 
frecven^a do ratable a ooturatorulul do 6,25 Hr. coea ce coreapun- 
do cu 16o aa/rotatlo. Forforaplilo aaigurd tranaoltaree neintro- 
ruptd a fio^Arul faacicul tlap do oproxiaativ 8o mb. Oglinde H oate 
o ogllndd plead roalisatd cln straturl dielectrics, cu coeficiontul 
do rerlexto ogal cu 99.9%. do tlpul color ioloaito la feoricsrea 
laaerelor la I.F.T.A.R. dacaroeti.

Coliootoral oate reglaOil oi poraito focalizaroo faeciculului 
la intrareo in fotorocoptor.

Fotorooeptorul realizet cu fotamultiplicator eate cel presen­
ter tn X 7.5.

hlatooal do o*auroro  a fasoi oe Oaoeosd po prlncipiol oehiood- 
rii de freevenpd [152] .[153] .[154]. rentru preieotore co alee urad- 
toaroa coodiVlo de fanoploooro t

defosojol oe wdaoard ouaerio tiap de cite * 5 perioado ala 
frocvoofoi lotoaaodiaro po floearo cola - oxtered pi intern*  - at 
eo dotoroiad volaareo ooaolotd - 55 do odaurdri. copecitatoo 
rogiatrului peatru dlatoapa odauretd ao detormind cu rolatia

W, * (7.49)
undo

- oate durato do omplore 0 H^i
1*  * eato frocvenpa oaoilatorului core dotoroiad rosolapio 

do ouodrore.
Centra t^ cm aloe valooroa do 3a, iar f^ ao to pane, din ooodltlo 
do realisere 0 reaolapiol de odaaroro 0 foooi - 2.1.lo*̂  rod.
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oonfozw zola$lel
(7.3o)

PozcltA 2,8 MHz pl oa tin valooroa do 5 HBz, pentzo oazo 00 
online - I5.I0*.  Perlooda fzeovoo^ol ieteznodlaze zowltl din 
zola^la

T. * nrS— (7.51)

pl ae octiDO - lo,9oSl at, ceoa co coroapunde lo = 91,667Ha< 
tcMwoAtoozalo do fzecvon^A do refezlnt*  81 do e&aozA lo-oa 

roolizot dupH o acbooA ozlginalA zoallzatA co clroulcel integral 
tip TSA $7o prodoa lo I.P.R.6,Moeaaa, preeootatH tn fig.7.33.

Fig.7.33. bchoao achlaOAtozolui do frocoon^A zoalloat 00 atzecitol 
Integrat tip Tao 578

Dooeeolzoa fo^A do oobooolo olooioo cooetd tn foptol oA ooplifloo- 
tom 1 de frecoon^A InteznodlarA ooofloat de olrooltol lotogrot pzl 
aopto lo latzoro oennalol do lo MHz aodulat to ooplltodleo on oca— 
ponente de fzeoven^S intezoedlozA * 91,667 Ho, oizooltel L-C^ 
flind eoozdot pe fzecvon^a do lo MHO. Aatfol, ooonolol de fzocwo^ 

IntezmedlorA fzozultA la ioplzea detootozalul da ooplltodiro
9i onto aopllfloot tn oontlooozo do onpllfiootozol do oodlofzeovon- 
td el clrouitoloi intogzot. Coodonaatozol 0-0 alec do 22o pF pl 
zozuliA I, a 1,15 pH. Roatro faotozel de oolltoto al clzooltulul 
L-C^ ao zeccoandA to catalog Q ^80 pi rozoltA valoarea zozlaten^el 
oojlnei r o,9^s- , de ando co eosine dlaaotzol elnlo al oondoo- 
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cTuiJl ae oouioaj e^ol ca 0,00 xm. ciooctrul conauctorului de oo- 
^to^j e-o ales o^al cu 0,2 aa. dojloe L az realizat-o pe 0 ct-rca j§ 
cj 2 1ez ae ferUA ro^looll, cu diametral exterior de 6 am, pe care 
cm jouinet 12 spire. icordul oooioei 1-um fdcut to coots j, pentru 
0 ooHne semnol maxim Is ieeires actimoBtorulai de LtecventA.^ejla- 
^ul outoaot el espllflcBuli o&i^urA o eficleo^A ue aprori-st-tiv 6ou*i.

bSnizoAroorele de frecveo^A le-ee realizet pe c^olaj iopriCwt, 
iiocare exfou 11neo^luoile 60x60 ma le-tc L!or:tat 'D ctycportlocr,- 
ce aeperate e^e unci cutli cu rol de cceo electroma ^netic. fr i i ;. 
7.34 so prei-.tntK ccle douB acalTD^t^cre de frccvcn^B sseTJlcte.

lg.7.34. bcolaaAtoerole do frecven^A de reforin^A de mAaurA,
aaaouloto

^^nalele ae la le^lrile aciilaoAtoarelor do irocveo^ ae pre- 
xlntA tn tig.7.35

'^oooalolo co la iostrile acll^jAtOMrel^r do fiJCveotA 
do refer lo^A - a us - ^1 da odour A - joe. co; 0,5
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Fentru ao opt la aeonal-agoaot, mtplltodinllo aoeoolelor tyl 
a,, a-oo reflet la molooree de aprozlaetlv 1 V .

boeealelo o^ al no a pile*  la clrcoltolo co rol de
eepltfleero el llaiteze, roolleoto co circuital Integrot M33o2 
produa le ddneaaa, preaentet tn fig.7*36.  Vetotllld din pe- 
rontead ee referd le conolol de odaord, Identic co eel de referio- 
^6 el realized co ceololtd jeoHtoto e oireuituloi M33e2.

Flg.7.36*  ^chaeo clrcoitolui de ooplifiearo el lie Here

Clrcuitelo AL 1 pl 2 au feet realize to pe cablej leprieat de 
dioenelooilo $on3o am pi acetate tn cel do-el troll**  coepertlmeot 
el cotlol do oeranaro die flg.7*34.

beeoolelo o^ 91 o^ ae opllcd la acbcea logic*  do coeondd pro- 
aentotd le fig.7.37. Ta fig.7.38 oe proaiotd ccboeo elrcoitulai pen 
tro tnMtororea incertitodinll la ceeotoroa opticd, lor tn flg.7.39 
ae prealndd eeboeo roglotrolui pentro tiepol de adsnrore. Putctlo- 
narea aiotemulul de adauroro a faeel peato fl urodrit*  dcpd forme - 
le do ondd alo aeoneloler proeentoto in flg.7.4o. Clrooltolo coepa- 
ratf'oro rapldo cc roeolotla do apror^otlm o,l eV alnt rooll^ato 
dopd o aehoed co roac^io poaltlvd[138]. fronterile eotorloore ale 
aeeDololor pl rozultato deterelod coaaoda olroeHulul bl- 
ataoll CI3 din bLC coro atd tn etarea 1 logic pe derate defaaajo­
int dint re 91 Ogi*  Rezultd cd lepolaorilo o^ foreote de ooe-
poracorul Intajrat CI7. tree apre roglatrol pentra dlataa^e edaura- 
tu pe derate defineJelul diotro ** **R*

Clroeltel pentre inldteraroa otorllor datorltd comntatorulol 
optic prleosto Monalal alncron on coeotaroa optied de la aoneorel 
indootlv bl. beenalol foreat do tronalatoral ore voloaroo 
u logic pe dJMta tn care faaclcolul de lonlnd troco pe oaloe cate-
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:?13.7.4o. Pomelo de undA ale aennalelor in aiateaul de mAaurare 
a iezei

rioerA. In cojtuterec iasciculolor de luminA pe fiecaro din cAi.cir- 
cuitolo monoatauile CI1,2 din CldCO inhioA TAauroroa pe o duratA 
reglaoilA ptnA la maxim 1$ md, oeceaorA comutArii eigoro a luminii 
modulate $i atacitizArii faeei aomwlolor la ie$irile achlmuAtoa- 
relor de frecven^A. Circuital oiataoil CI4 din CIRCO aaigura inoro- 
mentarea RIM pentru calee externA, iar CI$ asigurA decrementaree 

pentru celea internA tn acopul efectuArii diferen^ei Dg - .
uaArAtorul J17 ^i decodificetorul CI8 din Cltcu asigurA mAau- 

rarea pe duraca a 5 parioade la fieoare coautare opticA.
^egiatrul pentru tinpul de eAaurare $i decodificatnrul 8 din 

bLC permit m^4ur<jrjj timp de pp de perinade ale eoautatorului optic, 
corearunzAtor cu eprsximativ 8,8 a. Circuitul monost^eil CI6 din 
RIM aalgurA cimpul de adi^re a valorii eaaurate, reglaail pinA la 
vEloorec ncxlaa de -puxinetiv 8 a. ^n reglat aoeat timp la eproxi- 
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ostlv 1*2  a*  aatfol Inctt cadento de aiauroro a tele^ettulul aA 
lie ^o 10 a.

Io fig.7.41 ae prezlntA circuital peatru ttlAturcroe erorii 
uot^rltA coeutotorulal optic ?1 acnoea lo^lcA de cosutare a alate- 
nulul de aiaurare c faaol reallzate de autor.

Ktj.7<41. Glrcuitele alatomuiul de adaurere << i'd^el re&li.-cr
co outer

Io fig.7.42 ae proeintA acneaa ro^ictrulul pentru dlaterta 
oAaurotA*  ou oil^oro.

^aonalole u^, $1 o^auroto co oecllosco^l cotodic la lotrc- 
tuo ^LC ae prezlnt& tn ilg.7<43.

In fig.7*44  ae praaintA aecnalele 91 u^^ la ieglrlie ooe- 
perotoorel r co reec^le pozltlvA din big.

In flg.7.45 ae prezlntA aeooolalo 0^^ 4! din oltoaltul pen­
tan tnlAteretoa etorilor datotltA oenueaacrnlni optic.

no ooaervA cA perloodo onto da aptewlmatlv 16o ea, derate 
octo do apaowiaatlv 16 no, ter dareto eato do oproa^lattv

28 nt.
alooroa tn oetrl a dlotan^oi aAacrate apere la aflaajele cu 

diode fotooolalno cu 9opte oogooete Al - 6 produae la Hlcroeloctto- 
nleo deoureotf. ?en^l col oat puttn aaonlficatlv reprozlctA tecl- 
mlle do oillwotru.

^eo^ioooa cA accooolo toloaetrulul co laaer cu leaclcul eocu- 
lat procontoto ou au aal foot tntllnlto tn litoroturA.
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7.7. ponaldexatii DtlvlM erotlle de uXsurore a diataotoi 
cu telecotrul roe Hoot experiaentol

lo telaeotxul cu latex ou faacicul modulat eopexineotat.uoa 
din aureole do eroxi care roaultA din prineiplul do adourare.o 
constitute Inataoilitataa fxecoon^oi oaciletoarelw cu cuar^.Din 
rola^la (7.47) reault^ o3 oroarea do mSaurare a dlatan^el eata

AD * i Ef . . 1^,, (7.53)

yeottu asauraxea InetaoilicAtii frocveo^el am foliait acbeoa 
claeicd do rdourare a perioedoi ptin nuwdxaroa a ? poxioada pi in- 
rcgiatrcroa tinpului dot do on etalon cu atooilltato suit woi ou- 

decit ataailttatoa fteoven^ei do odaurat [15$],[156]. Montajul 
xoloait aa pxeziatd in fig.7.47

fO OOOO 91,667^

Fig.7.47. schema pentru a^uur&roc in^MJilitA^ii fxoc-
von^ei. - cundrAtox electronic; *nsx - etalon de froo- 
ven^g extern 11,$- oaotlatoarele eu cuert ei ^P- acbim- 
URtnrul de irecven^d do xeforin^d din achene telaoetxului 
reeliset.
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WaoHrdcoral olectroelc MM de Up HR 465 (R.&.C.) lay etalo- 
oal eaterw eote ao etaloo do froeooe^d M rodidla de Up 50654 pro- 
dM da flrwo atwlott-rOoMard (S.J.4.), eof ad oroerea da freovenpd 
wl aied deeto 1,6. lo*̂  pa intorool da la a.

PlMtnattil*  perloodol adaarate Hap da eprorleatio douA 31- 
eete ou aeat oolorl ouprloae lam 3 pa, la a valoara wadia de 
la,91 aa a perioadei adaaroto. drooroa relot led aerlmS de freoveo- 
td e oacllatoerolor 00 criatal de cuort cezultA die rela^la

(7.53)

Bootra f. w ^1,667 Ha pi f * lo HHa reealtd -
_n * aaa

- 2,5-la^ Ma. eoecatd eroere roletlvd de iMtaallitate a frooven- 
pei detorelad a oreora odaeleod da adaarare a dlatoofoi again din 
(7.5H) 41 (7.53) M

M - t---- . 1^^ (7.54)

91 peetra * 15 a aa ooploe ooloaroa Aj . e 4 aa.
ale Miopia (7.5Z) eeaalod ad patea redace oroorea ooaolucd 

da aAaarowe a dlataopoi la oeelapl a oacilataepelop eu ceer^ 
cweMtad waleewea fzeeMO^ei ieteaaedlewe , dap die re la (la 
(7*5a)  reMlt*  ad to eaeap eae oro*te  freevonpa de oaedrare lapaed 
do rewelofio da detaaainara a fuel. tlatMel da adaerare a feaai 
troaola ad oea^iod to aeeot oae ae oaallatew 00 acorf aero ad ge- 
aeroM freevoofo aal aara daotp le pl eirealtele repido care 
ad pet*ltd  adaarapoa faael. Do eaoapla, peotru f! - 3,8 dHa rooultd 
f, > 116 HHo.

dr00roe deoeralootd da iaatoMlitatoo fooovoo^ai poato fl mult 
re dead prlo aodlerM odaardrller ofoaweaoe ao tlap aal tedoloegot.

Dlooro erorlla aiaroMlwi da adaarera ouaerlod 0 dafaaa jalol 
ae reaered ooaolapia de adear*re  a faael el eroeroo de deolanoare.

HeeolaMa do odoaroro a fa eel eato datd de ralapia

91 reMlod reaala^la do adaararo a dlaiao^oi

wotre oolaootral roellaot oaporlaMtal roealtd wloorea roaolatlol 
de edaaroro a dlaoaa^ei D, n o,2d aa.
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Rreeroe de doclottporo onto deteroiaat*  de wlaoroa reoolo- 
pioi de tooeione AO , vitoao ocoporatoerelor el de panto too- 
aiooii eplioato la intrareo alatenolel de ndanrare e foaoi.

lAoi^tnd e oreoro de diatan^d AD - -^- roMlt*  ponte 

toaaionii de iotraro
l$.AU.n._,

Admitted pentra eirooitole eonperotaoro ea reoo^ie poaitlod e 
reaola^ie A J*  - o,l aV, ea oelelolto wolori oonoaeoto ae cani­
ne c 4 eV/aa. impllfloatoerole llnltatoaro teller*  la iepiro 
derate odaerat*  de 5 (ta la 6,6 V caea ee eoreapaode ea pacta 
c*  * 1,32 V/aa, celt eel care dealt oolooroo lapeed. Rocult*  cd 
eroarea de declaoparo eate neglljooild la aoeat oaa*

arorila alootoara determinate de teaaianlle paraaite pet fl 
de walori earl*  In acopal rodncorli eoeatere ao efoetoet eereaa- 
rec olccorllor care foocplonooa*  lo aaonal etc, eoataree de eon- 
denaatoere aeplineotaro de deoeplare la oeraele de elinen tare a 
circaitolor eloctronioe pi oonoriaaile intro olooerile ocbanei 
ca oaolarl ocronote, loolaaio eoOlarlle de olineotoro*  do oaano- 
nec an alee ooloaroo optinA pentra tenolnneo de ellnentore e fo- 
tcwaltipllcatorolui, care dotorelnA an report aaonal/agonot nanin 
voiearoa eteoilitd eaperlneatal pentra aoeaat*  teaoioae eate do 
43c V.

Srorilo dotoritA variapiol inteneitA^ii do iepiro a la aero- 
ini pi oelo determinate de flootoapiile peranetrlloe aodnlatoro— 
lai oloctro-eptio ee redoe prin otiliearoo eoootArii eptiee pi 
a nedierii aAaarArilor. locate erori ae ollBinA prin otiliooroo 
dlodelor Inner, la care atoailinaroa lotoealtApii redlatioi antae 
pi nodalarea io ooplitadine a ieteneitdfit foaeioololni cola ee 
realize***  colt oat opor.

drortie determinate de inatanilitatee freevenpel oaoilatoo- 
relor ca coar^ pl arorila determinate de floetoefio frcatalei 
naaneIcier de la iogirea oooparotearelor ae rodeo foorte celt 
prin prelucraroa atatiatio*  a datelor do odaeroro.

Frocaael do aaaararO panto fl ooordonat de on alcrocalcula- 
tor realiMt co aicroprocoaor core ierogiotreaad ooteaat do tola 
a W odoardri, face prelacrarea atatiatioA a acoatora, introduce 
coroopiile praaeatate in acara I pi afipeaad roaultatel a&aerdrii 

In 116*7*48  ae preaintd e achend a elreeitnlei de intorfai*  
care prole detain do ndaororo do la aioteool de odoeraro a faaei
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din toleoot901 OH I0009 cu fuco teal wodolot 91 1*  t9enufo9W oic9o-
MYeoloto9olol.

Flg.7.46. ^cbooo olrcultulul do intoofo^A cu tBicrocalcelototul

In fig.7.49 oc proztntA O9gonlg9ono pzo^oooulul principcl, 
ocwo Include pTOsrowclo do prolncforo ototlctlcA o dotclo: do wA- 
009090 oi do oolcul O 00900^11109 OtOOUfOrlCO.

Io anoue II oo poozlotA pzogtooul pentru colculotoz oonetlc, 
do prelector*  ototluticA o dotelor ouploute lo zAuuroroo diotoo^el 
CO 0010009901 90011009, pOO99H H * go adouodtl. *O  OOOOplO.pOOttU 
go do oAourdrl duett**oo  ooccoolv dopd iocdlzUroo ol toglcroo olo- 
toeolol, u-oe co(Louc voiorllo din touclnl utodtor t

rooolul 1.

^9.099. Ilopul (o) JlotoBpo odoorotd (n)
1
2

6,22o3
6,ggo5
4,2193
6,2195
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5 54 9,221$
6 6o 6.2196
7 7o 6,2202
8 do 6,2247
9 9o 6,2274

la loo 6,226$
11 110 6,227o
12 120 6,2182
13 13o 6,2195
14 140 6,2226
15 15o 6,2185
16 16o 6,2205

100 6,2237
is 16o 6,2186
19 19o 6,2196
20 2oo 6,2205

Fig.7.49. .rgacigraaa progtoaolai ptlneipol

Valoaraa aadie a diacao^oi adaorato aata w 6.2214 
araaraa aadia pdttacicd aata a - 2.9 aa, tat locat-itodinoo 
a*aar6rii  aata j\ 1,4 aa.
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LieaaltA walooroo credltatA a eAaarAril

u * 6*2214  a 1,4 on

Teloeotrul cu laaar ca face loci aodulat realioet are roan- 
lu^ia da alaararo a diotaopal - e,28 oa oalculatA cu rolapla 
(7*56)*  la dletoopo MziaA da oAouraro da 15 a. irln aodieroe wo- 
lorll aAaarato pa durato a 55 da powieodo la procoaul da aAaaroro 
pl prolaoraeo otatloticA a dateloe woaultoto la uzaa a 2a da aA- 
oarArl. aa ooplno a orooro ooaclutA da wAauraro da 1.4 oa.

Ro<!tm wodacereo la coetiouoro a ororll da aAaoraro, poete 
fl aplieotA aaaada reflowlllor oultlplo. co coodlpia oa dlataopo 
totalA porcuraA da faocioul ad aa dapAcaaecA woloaroo 15 a. 
la aooat aaa trocaio nA aa ofoctuooe oorecpille plolod coat da po- 
clplo reflootorulul flu dio toleaotra. da ouaArul da refleull A 
la aaptafafa rofloct^rulai aaail pl da dlatoopo d intra puoctele 
da iMidoopA a faaclculului la auprefopa roflectoorolee. uocA 
diataopo eAauratA acta . diataopo roelA aa oalouleeeA cu re-

Ooroepia peotra poalpia reflootorulJi fin die telaaetru aa include 
la ooroopla da otalonaro.

Hodoooree eraeil da aAoaroro aal poata fl roalinatA polo oret?- 
caraa wulorll froevoopol intoaaodlaro. dupA cua a-o aaaliwt la 
a 7.7. ^at acoeatA aetodA lapaaa aa peotra a aalgura roaolupla do- 
rltA a faaaetralui nA aa etilloeoo froowoopa eacllatorului pilot 
da ounAraaa aalt aal aaro dealt 5 ARa. Aooaato iapllcA funcplooa- 
zaa caopaaaaaalow aiaaaaulai do oAaaoaoa a fatal lo fwocven^A aaro. 
coaa ca oa poata ooaliao plod la auto da ca circa Ito

iWoraa oodaoowoo orown do a Acura eo fArA a aodifloa a coaxial 
aiotaaal da oAauaara a faaoi*  Moouia lajunAtA^ltA atocilitatae 
oacllataooolao da la MHz. In pt iaol wind, lo l^oal colei do-al dol- 
loa oacllatow. pooto fl rooliaat ua alrcoit corn ad olotatiaoao 
oao da-o daoo fooooootA oa alfoolt PLL. to divloaaoA foaevonpo do 
lo N!^ prowooied do lo oooilotoral oa orIntel do oaarp 41 apel fo- 
looled ootodo de oiateaA fraepiooord a frocvoopal co circuit PL 
[157?.[15A] oa CO pl no ffoovoota de lo.ooo.o91.6A7 Hu. aonaltd oA 
coo de-a daoo ftoovoepA da apeoziootlv lo AMa w fl In faoA cu prl- 
oe al deal fwooooopo da la toelroo ochtadAtorulal do frocveopA wo 
ovna atooilitatoa aal oasA dealt lo*̂  to lac de 2,5.1o**  to oltua-
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tis acteeld era*re*  de dletaot*  detetltA ioawediliedtli free-
veofet de le MHe derine neglijabild.

Ptaaeeil od depd aoeaatd redaeeee aiatMoeee e imueailitd- 
tii fteaventel va teeeel redead flacteetie deteaalnetd de oir- 
cuitele conpetetoere die eleteeul de edeoeeae e feeei, deeeeied 
verietiei eaplliadlnii eeeeelulai infleeotetd ei de endaletie 
icteneUdtii laeerulel peeoee ei fleeteette inttodaed de achle- 
bdteerele de teeeveotd*
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OAPIR ML a

CtWCMZH

In looraroa de fepA a-oa deowoltat Mele aspects ale aassrd- 
til dlatonpal on Leaor, proolooo prinotpolA fund crepterea precl- 
zlel de ndaurare.

contrlaoplilo adaee de actor etna oraAtocrele t

1. ^laslf toureo telaootrolor co laser dapd crltortol set ode- 
lot opttco-eloctrontca do eAaaroro apllcate $1 doaontul do otlli- 
zaro.

2*  Aoollao ccoporatlvA o toloootrolor co laser In vedoroe ata- 
oillrli ooor licitSri In coco co priceAte dlstonpa saxlnA. rozolu- 
pta el procioia do nAouraro a dlataopei.

3*  alererarea naoi acheao peotro olocul electronic de dotoroi- 
oare a eeoaelal doplaaArli la toleootrele intorforoaetrlco co Laser.

4. olatoaatiooroa pi gonorelloaroa tooriol wotodelor do talA- 
taware a looertltodleii do oAoororo a diatonpolor aart. la toleao- 
trole on looer co foocloul aodolot.

5*  dlasororeo one! ochooo poatro dotoctorul do feed noaorto.
opliooPiM la telenetrole co looer on fa actual aodolat oxtatoeto.

4. Analias csoaelor de opartpio a ororilor de ndaeroro la fte- 
caro dta olesole de teleoetro co looer. Result^ in ftocore oar oc­
tode lo do oroptero a prociatol do oAssraro.

Hlooeroroa tooriot general*  a ootodot roflaxtilor ocltiple. 
apltcaotlA la toeto tiporila de toleoetro co looer.

4. Meollaoree onei program pootro osIsolator noaortc aorta tn 
Iteooj aa^ic, do celcol a dlatoopei coroctate to fooopio de pora- 
ootril otmoaforei.

9- Meollaaroo soul atatoo do odaararo a oarootortattotl spec­
tra la a laaoralsl co bo-Ne. Ro aaao odaardailor ofoctseto pt epil­
ated tooria atotloticA a latorforonotroloi uiohelaoc oo dotorntod 
Llaitelo de otillaoro o laoorsloi oAaurot la toleootrole interforo- 
eocrloo.

Io. la acopcl tnooodtApirii roaoloplot do auauraro a-o oloco­
rot tooria wornlorolni optlco-oloctroolo on rope*  do fotodotoctoero. 
Verlflooreo coper toon tall o-o efootoot prln opllcoroa ootodot la 
tolcootrol iatorferenotrlo co looer Ho-^o raellaot experimental. 
Ro aaaa uool notode ool a foot protoctotd pi realisatA ocboaa alo-
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oalni de decl ale a nettle! de deplete re. 6-e eofinat roooiofia 
de diotonf*  ogolA ea 39,55 an.

11. Rearm tmOundtAfiree malefic 1 de oAaeraro It telaoe- 
trele loterforoeetrice e-o eplieet aotoda vernloruld optioo- 
olootronlo on divlaaroe perleedel eoaaalaloi pi ec fee! proloo- 
tato acbeoolo Oleoorilor oleetredoe de prolocraro e eeanelelor. 
BOMlufia de diataaf  roaultatA cede ogelA ea 19,775 ca,*

12. olenoraroe tael wetode de vernier optico-olectroaie ea 
aodelarea fasciculalui de Latin  incident oplicat  la toleaetre- 
le latorfercaotrioo. Motode peraito e inoundtAfire la perMarA e 
rezolefioi do adaerare prln cocvorda deplaeArii aid e imaginii 
do intorforenf.  ta liaitolo enol franje, tntr-o variofie do fe­
at. Pentre o reoolefio do nAeorero e fanei de 1  roault  reaola- 
fla de distant  egol  co o,379 no.

* *

*
* *

* *
13. Apliceroo notodolor aatrloeale la aBelize aiateaeloi 

optic al talaaetrului co later co fa ad cd eodolat d dedeceroa 
ecoafloi generolo caro oamteriooat  fMcfionoroo ecoetoi tip 
de tolaaotro. Ronolt  condiflilo in pcto eeaponentolor eiatoaelni 
optic pentre ea tolaaotro oe later co faadcul module t.

*
*

14. ijo propene o aotodA de pr dec tore a oocvonfei do froc- 
venfe pontrc on tolomotrn co later co feccicol module!. Ro otto 
metodoi prozontote to proloctoozA on tolaaotro induatrial do pro- 
dale on foadoul aodolet, co later He-i?e, ovtnd diatanfa nanim  
do adtoraro do 15 a el rondefio do diotanf  ogolA co o,5 aa.

*
*

15. Rleboreroe und caifNtor de Ionin  modularA co later 
3a-He pi modulator electro-optio tranaveraal. A foot prdoctetA 
$1 roelizet  oxperiaontal o tore  do tacit  teoeione co otodli- 
zaro do curont pentre ollmeotoreo looorold co Ho-We. Pentre co- 
aande aodalatorsloi electro-optio traosvoraal a feet proioctot 
91 orperiaeotot en aapliflcator de oaod  larg  do aeoaol acre.

*

* * *

* *
M. Realiaaree eaei oaifAtor do radio fie infrarode aode- 

lat*.  co died*  soalcondeotoare. An feet prelectsto d roallooto 
eaperlaontal aiataanl optic pi clrcdtel do ooaoodA pentre dio­
de sonicondcctoaro an ataoilloaroe volorii aodii o intensltAfil 
radio fid oaise.

17. on foot proiectate d reallaeto experimental doeA vari- 
onto do fotoroceptoaro < co fotodetoctor PC! co dildo d co 
fetwadtlplicator, cu oopllficator do uandA largA.

IB. Moolizorea enwi aietoa optic pentre on tolaaotro oe la­
ser co foacioul eodulat do prodzio. dotomol ocaplet a foot
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roaliaai oaporlaeaMl.
19*  dlacoraroa Mil aetode da tnldtorare a ororllor datoriad 

coautstorald optic etilisat. A feat proloctatd al reallaatS ezpe- 
rlmeDcol ocneea aloeslai oloctronlc re aal tat.

20. Proloctaroa si roaliaarea experimental  a elateaelji da 
o&aarere a fatal pentra tolaaetrul aa la ear ca faaclocl oounlat 
da prodda. Hoealtd diatoa^a oaxtad adaareid agalA ca 15 a. re- 
adafia ageld ca o,28 aa at erneroe aoaaldd da dlatoa^d ogeld ca

*

aa.
21. anolisa ororllor da adaarero a diseaopd la toleeotrd 

aa la act ca faacicul aadclai da procisle roalisat exporlaontal.
22. Maooraroe wool program pentru colcolator ooaarlc.acrio 

la llaOoj ddblC, da prolacraro oiatiatiod a da taler da adaarero.

Borapootlvola da aplicaro a rosulMtalor oa^incte aint In 
priaol rind tn indeatrla cenatrnoteoro da aasld. la adaoririla 
da diatao^a da ptod la 15 a ca pracizll da ardiaal alliaattald. 
la aaaa actadalM praaantaM, aa pct raallaa Mlaaatta ca Leser 
ca faacical aedalat cara ad adaaarc dlatao^a aal aari, pain wia- 
aararca onraapcnadtoara a fracvaapai aodalatacra. Ja aaaaaoaa aa 
daachld parapectlaa da apllcara a aatodalar intarfaroaatrlca la 
adaararca daplaadrilar faarta aid. aad la aa. Lucraroa praaanad 
daacdda pcrapactlva da oaraatara tn doaadal alactronlcli opti­
ca - a actaalor laser atwolllaata ^i apllcdali nocdatoarelor 
alacMO-apdoe. in danonial adaasddi dafasajaler aid ?1 al 
aplicdrli aiotezai frowvea^alor ca dronita PLL.

In aseal fel. proaoada toad da doetorat adace eno la cootri- 
aatii teoradaa ai a pliant lea la deaaaial adanrdrli ca aatada 
optioo-aloctreaice ca laaac.
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A 3 X A I.

FROSRAii CALGJLATcR ^JLL<RIC,
Lur^MINA^A A Jl^.'A*!2Al

IN FJNCTlA It*  PAnAd^Ihll ABAu^pAnsI

Progroool pootre calcolotor noBeric proaeotat ease serie 
to lia&oj SAblC si * foot rolat pe on sicrocslculator personal 
de tip AMIC, petted ii aplioat f3r6 wodlfiodri la orico oicro- 
celculator die oeoeasi feoilie. DupA cooeode PJy se lotrodace 
lungiaoo do ondd a loserului tn sanozotri $i to crime etapa 
prograoal pea to towels !?+l volori (zaria 15 pe o fiM) ele 
indioiler do refrac^ie de foot si do grep pentru ctzosfera atao- 
uord eurotd.

Tn e dona etep4, depd cooondo RJ3 ae introduce lungimea do 
ondd a laserolui *n  aaoowotrl si * 0. Jup3 f 116 se dd co*  
send*  3010 11? gi dacl se introdao preuionea etmcsfericii in 
terr, teoporatero ocmoafaroi in *0,  uziditatea relacivd in . si 
iodicole do refrookie stoodord do faad san do grup ca&olat, so 
calceloasd pi afipeazA indicelo de refrac^le N1 cl ateoafarei. 
Io cootioooro oe introuMCO distant edsuratA in macri pi sc cal- 
ooleszd pl afisoozA distec^a corectatA.

' sT , f J t 1 , i T
L' C O K E C 
t P h I H T T
f C< R E
C I H T T

I td T T
< C^1 E T R

I T 
R U T P=t 

R I H T
H O M tz 

R I H T T 
I H R U Y E

C C O U E 1 
O' R R I w T 

S T O R
1 ? G (3 T C*  1 
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A N g X 1 II.

P^<M3AH P.KTRJ OAM!HdTt)B 
r^HJCaAM STATIC ISJ! A JAMU:a 

' jrmJTA, U MlhORAARA JHbTAiysT

i=e prezinst pregrwel pentru calculator tmaerie aerie de 
enter tn linMj AAblC, pentre celoulel velorii rnedit e dtasan- 
tei m&aurate precue $i e incartltudinii aCacrtrii.

TenArul de date prelucrate eete egal an 2a ?i pease ft 
achimaat prln anj^ficerea velerii vertentlei N.

Natela de prelucras ee insredne teceptnc de la adreae 113o 
tn forme t UATA D1,J2,...,D2O.

jupA c^^nua AJN, aa afiueaad pe ecr^n sauelul een^ioind 
detele e^durate 91 pease ft fdoetA verifleerea eereetitedieii 
aeeetor*.

^e apaa*  apot teata C pl pe eeraa ae afipeaaA wleeree ne- 
diw a diacan^el H^arete, eroerea aadla pRtrasicA, iacerslMdl- 
nea a&aardril, readlcasal creeitac al ndaurarii 9! lieitele da 
tncredara pentea an nival de tncredere = ?5^.

la apa^jar^ uio oou a teaset pe eeran aa repreaintA 
arefio pjcctele coreapMe*toere  deaeaielal dlatenpelor edaere- 
te pentru cauenpa r^u^r^rii oa lo a, ae efaesueeat eorelepla 
acatiatict a dataler sAaurdrii 9! aa reprezlncA dreapsa de re*  
gresie liaiart a o^rei pants eate viteaa media V calculate.
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