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Actualitatea si i mportanta studiului stiint
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EOD vectori al e ae feac tdivogduadénud t taa mscfl aursmluminia  p o
astfel devenind un instrument puternic pentru cercetarea materialelor. Acestdegrtranamotivarea
noastrt de a ’srdgstdreaap tHPc tb aHiatcdeagecu fascicul

az@olimeri.

Probl ema crebtridi EOD constt “"n dezycaépotar e
reproduce suficient de bine formao f | aEQDEC@at L azul optici i ddevine act
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(onestep, prin iardierea cu laserul, sty electronia reliefului superficial pe nanomuittisturi (NMS) de

SC Hi filme din AP “"n vederea estimbrii efic
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cantitative a holografei optice Hi coma | e mpat a Hicmlogaafiet digitale pa fi
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2. El aborarea tehnologiilor hol ografice dic
fotoses i bil e din fil me sub™iri de SC 'Hi AP;

3. Simul area Hi omesteggiastBQ@D eme dbazatdt r(uct u
medii de “nregistrare;

4. I nvestigarea aplicabil i tin'Hicia linssutaent @duoer h
studera propriett™ | or optice ale materialelor

5. AplicareaEODs ub f @wromip ochent e optice " n dispozit
sistemale pr ot ec ™Hi e.
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el ectroni de diferitkt energi-a/ i" mt ecnosnstiadeer.ar
sistemel or optice difrac™Hi onale avansate baz

Noutatetistiantezultatelor cercetari.

U Elaboraeatehnologei computerizatoriginaed e depunere “n vid a s
dintrun Hir de c®enppen tH udredeetneStgp hsotlrokgrriaf i c e  Hi
electroni.
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s upr BAGDe "He i
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s peci fliigavératalé dtrdictereeaf ot oi ndust,carmat e iHhlazkuit r a
supraf a’™tt

U Rezultatele diagnostiggin Mi cr oscopi a de For ™HL cu Gr adi
Force Microscopy) ~n baza peiddicereliefate@ab "Hi foedinded e i
"nregistrareadhol bgr apiackt Hlar eabobk, fl uct ua'Hi i
deasupra u p eieelfefatéatfiimelor NMS din AseSse:Mn-Se

U Determinaea experimentdl a faptuluj ¢ tfor mar e a de géli¢é prie metode de
“"nregistrare holpegu @fffinrfeld daNmMS SCS e dAIP estdci ogni dt ita"Hi Lo r
de r L s pu n spatihlanizoteopc) alonediubuil (

U Re "Herkliefdtep e s u fimelarfs ai "Bid&IAR; ‘mregistrate direct (orgtep), cudscicule
| aser 'His uwret eil edcu s e trdnecistransecarepfr @rvrotarcit| dramsfeodeme n e

mas t .

0 Saconstatac £ wutili zarea ~ nr égesteplamelioreazisemifiaatlv o g r &
calitatea opti ct E@DIrae Isiceafrul ucia ndvuem edsf uapcredofpaq’idia "Hi
cu suprafa™Ha fil mului constituent.



Probl ema ,proilrucHipanlaa £t " n concarochasn™L “cmu cc
aspectelorteoet i ce Hi aplicative ale proceselor de
cu lumint Hi flux de electroni, caordecdnHivuac

aplicareaacestora n hol ogr aflita. opti ckt Hi digita

Teze T naintate spre sustinere
1. Tehnol ogia computerizatt, el aboratt pent
un substrat de sticlt “n mi Hcare ciSdlcuct, pe

grosimi de 300anmaui??27am p @©@mir [-Z@namdtratudey IpkGt r ar e a
propriett™ | or structurale ale nanostraturi/l

2. Prin metoda de polimerizare cu radicali liberi a fost sintetizat un nou fotopolingojgad
(AP) Polyn-Epoxipropyl CarbazoleDispers Orange (polyPER®G-DO).Fi | mel e sub ™Hi r i
prinmetodaspit o at i ng sunt sensibile |l a radia™H a | a:s
iradierea cu fascicul itadseistansectr oni datoritt

3. Bandade transmis-5e 8IMEc e s b manehdtistidtnilad & e Hi
parametriiopticikacest ora sunt condi 'H ona ™Hi d@rdiredla uct
raza s c uramhaterigletor canstitificaisntee ph sNKMhA t troambdienesta | a
menHi rdegtogimleoptimeal e nanostraturil or consti-Beuent e
sunt guvernate doedd oderexicnt a’rreladgpluBetik omullet ii s
ef i caigaeuniarlta i nterfeSele Se / ChG.

4. Val oril e efi cieéHe' Heil od endceigfénsgor @it Hpr i n me
pol ari z atckr ef@@teoripentruiph b £ ) z L r i esitr@nug aasrtet rdirleea pd e
orthogonal orietatefNd®a  f as ci cul eh oc o oheraef liaedficéen rpdngeeteda r at e
hol ogdentdnsige(calat) . Val orile eficien™Hei delieebhe ™
ChGSe NML au o valoare maximb de 45 %.

5. Printehnologiiha gr af i c e o pftoiscte nigicmdddiizdg@rcdal)de a

formare a reliefulupes u p afénfelar MMS din SCS e celdiide AP, care este rezultatul transferului

de mast indus de caracterul wecattoadiCallcki)mli | lro Ir
de suprafa™H. are valori cuprinse “"ntre 100 H
6. La " nregistrarea hol ogrssmeMnorarcdce | paladroirar

unui relief magneti c, c au staturibrdase afostiemonmstatprini | e
tehnica Gradient Magnetic Force Microscopy.

7. Abordareaei ngi neri e, aplicatt pentMHDpedtrasi gnul
determinarea calitt™ i finale a i maAuifosti | or ,
elaborate criterii cantitative pentru determinareapuidel abe al e si st emul ui ,

calitt™ i i maginileacdsioramodal ittt ™Hi | e de deptHi
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8. ConfiguraHari a WMelD’ esttafptlti craebzi d |Lurphet#ativerale mL
topografiei de suprafa™t 'Hi i ndi ocaadstwgturidineSCr e f
SeHfi i | madesRylbaHi g c ar L Affost deavoiteii r i acptdlgordnaveriddnal pentru
conf i gugrradaiiac th-adiiogi,t alatp adbdfifl st product i magi |

semnaz gomot "~ nalt.
9. Sa demonstrat aplicabili$Setd&éa préaomeil ok a8
pentru realizarea componentelor optice difractive’liit i de fazt pentru pr el

el emente de securitate sporitt Hi semne de p

Val oarea practica a lucrarii
0 Studiile sistematice ale abilitt™ iedei |l m
“nscriere lhrasckirg Hieix paulneeater oni ce 'Hi “nregistr

dezvoltare Hi/sau opti mi zvarsegd o me ruinieit egghamiec e a(r
medi ci nt, -cenfralbaceeent eh od rotgir af i e i magi stict, etc.

U El aborarea unei noi tehnologii computeri
pentru ob™H nerea structur il orAuioshrelevaten derte sid noia t
propr i eatrta’Hie sHisrtuocpttt aoei bBbe nanpmat tusthmoat agpe
de optica difractivt

0 Tehnol ogia hipl dgrabi thtdi genal u maawar e a
fost i mpl ement atdo tc uc csrutcrcaecst € nc ua RefiublidiMoldova, u |
Camera de St at p e n Tama ac&torprontacte ayfdsevoltarea hdlbgramelor i
digitale computerizate pr oi ect area sistemul ui optitwelorpent
pentru verificarea hol og Hasupesdlta produsd atbntice peotrg B a
proteja pia’Ha minrttear mikr aaf tMod tdeo.vei de

0 Aplicarea metodei hol ogr adcaesimtearict n etadpadeni n L
corodare chimickt “"n pmcldeealkt doeimpmmrelckictcar e
hologramér'HT mb u n tchlitatéhlorHt e

0 Au fost el aborate Hi "nregistratSe BOD fd
sub™i ri A®ricat peal @dreWHel el or " n dependen ™t

0 Hol ogr afi a dprequmidiad rhe rHia soepitei clkor v ar i a’Hi i
mi croscopia holografict, topogr af ugmidel agqrdd!
holografia de schimbare a fazelor, holografia cdeteir) au devenit metodia alegere pentru diferite
aplica™ i nmemagliegi da8D)r.i cPirmgmeisanal’ih cercet
st i mutéeheokgilelegated i r e ct de viaHa umant, precum

nedi structi vdi.



it A fost el aborat Hi testat un interfer ome
electronica a imagii speckle (Electronic Speckle Pattern Interfesgnpentru investigarea operelor de
artt din |l emn, instrument cu poten'H ale apl:i

Rezultatele lucrtrii awmthoet apl iscapwece, @ |
dintre car e 7 dp panaadniarti BEuropene2p i miaemCHae ede tr ans
proiecte de vouchere:

1. Proiect d Uniunii Europene H2020TWINN-2015 Twinning HOLO (N 687328)

iSti mul area excel en’Hei Ht i i n"Hi fi ce 'Hi a <cap
Insttut ul ui de Fizickt Aplicatt (209)Bo0adeanmireil dee
auf ost proiectate Hi optimizate EOD pentru d
al goritmi avansa'H dmncgpulBPAR sare a i maginii b

2. ProiectSTCU(N609B) oihAect ar ea Hi dezvoltarea el
peazepol i meri pentru aplicadH (i2W8h6 bi of ot oni ct

3. Project bilateral MoldovaUk r ai ne ( N 17 . 8 0 Gdrpasite Guiciionab 3 / |
materials and structures on the base of chalcogenide glasses and photopolymers for optical a
optoel ectroni e018pplicationsodo (2017

4.  Proiect al Uniunii EuropeneP#INC0.20139.1 SECURER2I (Nr 609534 fiConsolidarea

coopertirriilie cdui NnHParteneriatul estic privind
societt™ | eoi f 2WA)Biuv & oBlit Ppirgoguret at e Hi i mpl e
care utilizeazt EOD badmete pe sticle calcoge

5.  Proect bilateraMoldo-German(Nr 13.820.15.10/GAAMicroscop holografic digital pentru
i nvestigarea "Hesut ur i | oon2018201b).Acfasti pwiectataimmigooscopg r a
holografic digital care a fost aplicat pentru testarea serH®rbbanche CumanaA fost elaborat
programul de procesare a imaginilor digitale bazat pe codul LabVIEW

6. Proect @idnalde cer cet (Nt 15.814020A4) cSaitnitveet i zar ea Ki
materialelor semiconductoare calcogenice multicompan® n O | pentru aplic
fotoni @l8). (2015

7. Proiect al Uniunii Europen&oR~ICT-2013.7.214MS-GATE (Nr 608899) fEcosisteme
europene de i novar e c dridexpgeronantitFaFo (p0&32015.u spr i |

8.  Proiectal Uniunii EuropeneFP7, VoucheA e n e(Nr22014/346992) “Polimeri pentru
" mbtutnt '"Hi rea eficienHei energetice"”™ (2015).

9. Proiectal Uniunii Europene FP7, Vouchre ner 2i 0  (992) "Colcéntiatol 3 4 ¢
Fresnel din filme suéfH ci ed@#Hepot 2@y epent fat
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10. Proect drea Hi eorncadt tt 11.817.@5l030\Adtait vee i § Ne s e mi
hal cogenice, compuki metaloorganici sxni ,maagmlei
opt oel e otbwltaic®i c(e2@d).1 f

11. Proi ect na'Hi onafi mpe i tmaareaf i t adlemadli d gica
protectoare pe ardbilosclktetdi anl me arErd depSiakpetikp & $
Supravegher ea Médavaf20i2) a Republ i ci i

12. Pr oi ewatdestalFH|I me s ub ™Hi r matddaén & m bcempezi ce
anorganice pentmispozitiveoptoelectronice noi(20112012).

13. Proi ect n aAMinaommdzite Hagate e raateriale organice/anoeygeiotru
di spozitive luminiécéeR@@ 9 HI structuri de dif

14. Proiect al Uniunii Europeng@ ME P Qi GOORCT-2004507747“l nst al a ™Hi e ¢
sensorilasgp e nt r u mbisur ar &@00532006)t r el or din | emn

15. Proiect al Uniunii Europenefi GL 8% E C H{Nr IPS20014214) *“Dezvoltarea
metrol ogiei optice Penh2M&3 controlul calitti™i

16. ProiectCRDF SUA) fiHolograme suprapude ( 2®).2

Aprobarea lucrari.i

1. Rezultatele principale alezeia u f ost r aport atee Hta iunrntfti oca

2. The I nt er nat i Applaaton Chalcoferide e@lasse Senficonductors on
Opt oel e c¢3QctoberChisinan,19924

3. The International Conferenoen Opt oel ectronics SI OEL695,

4. The 29 International Conferemcon PhoteExcited Processes and Applications ICPEPA,
Jerusalem, 1995.

5.  The International Workshop on Advanced Technologies of Multicomponent Films and
Structures and Their Application in Photonics, Uzhgorod, Ukraine, 1996.

6. The International Semiconducttonference CAS'96, Sinaia, Romania, 1996.

7.  The %' International Conference on Optics ROMOPTQ'97, Bucharest, 1997.

8. 3YGeneral Conference of the Balkan Physical Union, 1997Naippca, Romania.

9. The International Conf er en cnethe fidsex Medicine F |
Wo r | d31 OctoBeB2002, Florence, Italy.

10. Sixth International Conference on Vibration Measurements by Laser Techniques: Advances
and Applications2004, Ancona, Italy.

11. 7" International Conference on Vibration Measurements by Tasgmniques: Advances and
Applications, 2006, Ancona, Italy.

12. 8" International Conferencen Vibration Measurements by Laser Techniques: Advanced

and Applications, 2008, Ancona, Italy.
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13. Sixth I nternational Conf er ence 2000HKdv,0 g r :
Ukraine.

14. The International Conference Miertm NanePhotonicss Romopto 2009, Aug. 3%ept. 3,

2009, Sibiu, Romania.

15. The International Conference on Advanced Phase Measurement Methods in Optics an
Imaging, 1721 May 2010, Locarno, Switzerland

16. 9th International Conference on Vibration Measurements by Laser anatoNiat
Techniques & Short Course,-28 June 2010, Ancona, Italy.

17. Fourth International Conference on Optical, Optoelectronic and Photonic Materials and
Applications August, 2010Budapest, Hungary.

18. The 21st International Conference on Optical Fiber Sensors (O&&21he International
Meeting oninformation Photonics (IP201,1ylay 16-18 2011, Ottawa, Canada.

19. The st International Conference on Nanotechnologies and Biomedical Engineihing
related Germaivioldovan Workshop on Novel Nanomaterials for Electronic, Photonic and Biomedical
ApplicationsICNBME i 2011,7-8 July, 2011, Cisinau, Moldova.

20. VI International ConferencéE|l ect roni cs and A22R2011, &dv, Ph
Ukraine.

21. The 8" EOS Topical Meeting on Diffractive Optics DO 2012, February 2012, Delft,
Netherlands.

22. The 4th International Conference on Telecominations, Electronics and Informatics, May
17-20, 2012Chisinay Moldova.

23. The 6th International Conference on Material Science and Condensed Matter Physics,
MSCMP-2012, September, 2012, Chisinau, Moldova.

24. The I nternat iSeneoallectrtGncanri ¢ r Mnceofiyst ems Te
2012, Odessa, Ukraine.

25. The 2nd International Conference on Nanotechnologies and Biomedical Engineering,
ICNBME i 2013, April 1820, 2013, Chisinau, Moldova.

26. 10"l nt ernati onal €adnlf3edr, e NAAGHMIstdmIRassE X p 0

27. The 6th International Conference on Amorphous and Nanostructured Chalcogenides, ANC
6, June 248, 2013, Brasov, Romania.

28. The InternatonaBci ent i fi ¢ Sy mp o s rAchiraverpelts ahe Praspedtsg r
e 80t h An nteAgeras @niversityoffMoldvaaOct. 49 2013, Chisinau, Moldova.

29. International Conferencedi T b iSprings 2014: NuclearRadiation Nanosensors and

Nanosensory System$§*- 10 March 2014, Thilisi, Georgia.
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30. M-rd I nternational C Watefiats,r Iefannaton Tedhrologies & n d |
P h ot o vMay2033i2@1d, Kremenchuglkraine.

31. VIl International Conferencéi Mi cr oel ectroni cs and Comp
Chisinau, Moldova.

32. | X I nternational Conf er enams cioAmdadudyRbld, s o ,
StPetersburg, Russia

33. Il nternational Research Conf er eAugust2380Na n o
2014, Lvov,Ukraine.

34. Conference EMR2014, Fall Meeting in Warsaw, Poland.

35. The #h edition of the International Conferen¢Advanced Topics in Optoelectronics,
Microelectronics and Nanotechnologies”, August 24 2014, Constanta, Romania.

36. The ## h I nternational Conference fAMateri a
MSCMP-2014, September 18, 2014, Chisinau, Moldav

37. 9th Open GermaRussian Workshop on Pattern Recognition and Image Understanding
December 201&o0blenz, Germany.

38. 7-th International Conferen&yviridov Readingsn Chemistry and Chemical Ezition7-11
April 2015,Minsk, Byelorussia.

39. NATO Advanced Research Wor kshop AFunct
El ectronics, Sensors, Energy Harvestingo, Ap

40. 5" International Conference "Telecommunications, Electronics ammimafics ICTE
20150, May 2015, Chisinau, Mol dova.

41. XV International Conference "Physics and Technology of Thin Films and Nanosystems"
May 1116 2015)vanc-Frankivsk, Ukraine.

42. TheXWl nternational Young Scienti st32015Con
Kyiv, Ukraine.

43. Thel nt er nati onal Conference A Na+@% Augdstn o |
2015, Lvov, Ukraine.

44. 39 International Conference on Nanotechnologies and Biomedical Engineering {FBME
2015, Se@mber2015, Chisinau, Moldova.

45. Interk nati onal Meeting ACI ust er s -16QctbbeN@lb,0 s t
Uzhgorod, Ukraine.

46. 16t h I nternational conference @ Opt20cls5 0an
October 2225 2015, Kiev, Ukraine.

47. IX International Conference omopical problems of semiconductor physics;2D6May

2016, Tryskavets, Ukraine.
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48. | V I nternational Conference ARSemi condu
phot ov o 28 May, 2086ireme@chyg, Ukraine.

49. 7-th International Scientific and TechalC o n f e r e n celectrapni&eamd snicrosgstem
t echnol o g-i3é8use016, Mdessa, Bkbaine.

50. The I nternational Conf er e na8auly#Oleyegeabearg a |
Germany.

51. International Research and Practi€eo n f e r e mtechnologydral NNanomaterials
NANO-2 0 1 6-@7, Augrist 2016, Lvov, Ukraine.

5. 8t h I nternational Conference fAMaterials
12-16 2016, Chisinau, Moldova.

53. EMN Meeting on Photonics 2016,-23 September, Barcelorgpain.

54. 3rd International Conference on Health Technology Management, Octabe2066,
Chisinau, Moldova.

55. The International ConferenéeOpt i cs and high technol®gy
Anniversary of t he OPBOtOctend0l6Xpw Ukabey of Ameri c

56. 3rd International Conference on Information Technology and Nanotechiickfigy’, April
2527, 2017, Samara, Russia.

57. I nternational Conf er enc €l9Mayf20b/nSe\vlles $pain. i n |

58. 4th International ©nference on Information Technology and Nanotechnolbgy
2018, April 2427, 2018, Samara, Russia.

59. NATO Advanced Research Worksheg-unctional Nanostructures and Sensors for
CBRN Defence and Environmental Safety and Secuirify NGBRN Defencé 2 0 1,8417
May-2018, Chisinau, Moldova.

60. The 6th International Conference "Telecommunications, Electronics and Informatics”
ICTEI 2018 24-27 May 2018Chisinau, Moldova.

61. 9t h International Conference fdAMateraral s
24-28, 2018, Chisinau, Moldova.

Cuvinte-cheie nanotehnologie, nanostructuglemente optice difréige, holografia optie Hi
digitalt, st i-polimeri,r edHe ¢ @ g edrei cree | iaezZfo edHe gnu perr afsa
hol ogr algi ote tdbidgei thaol ografice vectoriale Hi sc

Continutul | ucr ar i i

Structurateze¢ st e dupt: cum ur meazt

Capitolul 1 r e f Iceed tet mai recente infor ma'Hi despr
avantajele Hi dezavarotpdji elae decrevirifemneialéle emodedsm m

din punct de vedere al wutilizktrii |l or ca mec
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descrise “n contextul apl i ctr iCapitolal anais b o fba n @ ¢
prezentare generalt a diferitelor med eidduco gt
obi ect i veMHtei i'Hn "Hinfpentutezvaltaéamartehhologi competitive.

C iCapitolul 2 sunt prezentate metodele @efr i car e a nanomafimelorst r a
sub™i ri Bilmele pamdmultsirat (NMS) din sticle calcogenice d8e, AsSs, AsiSssGes,
ASMn2e, ASSCr 49 Hdlin straturisuccesivesGSe adf o st prib Adpunentt eer mil ¢ £ r na't
pri n amacdaocutt matoecreuzetes ep @r at e pe uraott centinbysaflatleat  d
temper at ur e siogarootuirded e pu'nretrrd foswvi @l aboratt t
" n tulvi eioy dedepunere e r mi c tstruduror drii rd RKC a s i s tAecesidirattat ©a |
la filmele multistrat SES e C @¢leoBliHi W@t e din mam®&C€CalHel eSec a
posibilitatess t udi ul ui pr o cHiescatteapir 0 eeoptne sepatii pEamostracturde

SGSeHi el emente constitutive. Tehnol aguisratgee r mi
l2a0,0050n p©nt | a gr osi ménaMuichiatd a | & b aNVS BCBb este aptbape 3 ,
demuchiad e a b sfnuloi THiltistratdinSe,o b "Hi nut ~ n ac e | astfelistratpriteo ¢ e
dnSed omi nt ~ filmelor NMSSOBE.S | a

Printrun procedeu modi ficat, pol i mer ul poliarz ob e

epoxipropitcarbazol (PEPC) cu dispersmoc ol or ant Di spers Orange (D
rezultantt de g@AopodolFomeni maraad]-axDO)i rak ,f orsum
determinatt regiunea d¥iab#lor biHi e ped af iplpraclt

prin metoda sphtoating. &2 i nvesti gat procesul de depunere
doritkt | a centrifugare. Schi mbarea concentr.
ob™i nut e, i @m 'Ha cvesd tek niderptendcare poate fi

submicronice dgrosimad or i-auw .siSnt eti zat o serie de comp.l
epoxipropilcarbazol (PEPC), paipi t i opi rol carbazol ( Pdicid B@irat 'Hi
(PETPC: GB).

A fost studi att dependeniHa ppebéerat Lpraoads
determinate grosimile filmelor prin m8As&kda S
SecutreiperioadedemodigPer i oada de modul ar e acapedfunsat, aloeaid
trei dimensiunale moleculeloiHi  aldr dirsAs;®Hi -rter icrae a c t enumieitordimlde a 'H
d i s tmede Histicle O astfel de abordare pentru configeeedtraturiior” P r obe ne per
i nvest i gk msupramis t lorsicafitilor SC constituente, calet er mi nt ¢ o mp
nanostructurii N an.sambl u

Parametrii optical filmurilor NMS i nt egr al e 'Hi C'ldi nbaza modeludun t e
oscilatoului singular Muchiad e abeptHé@kt €ost derepms nan tHaudd an

( UHKzJ(E). I ndi celne addé une fHi & c "&h fdstanaligal’ imaza modekilui den d L
15



dispersie  Wempl®iDomenico, care se bazed pe arbodefuldi aosciatrului  singular
Parametrii optici ai Nsunta n al i z a ™Hi ~ oscilaofiia singulam o e p luil w asteli a
de a observa diferen™Ha di ntr e EyHil ocea dbed meaxtpestr)
di feren™Hele “n structura @ampadihed@aefedihdz u |
coordonare deasupra valorii@ehai apropiagdinvecir. t &1 e acest e i nter acHi u
sau cel p u "Hi Inefeat aptet este eeducekputanitodeilatoruuiEc apereci s i ngul ar
bandh de condudHi ®a constatatc tnanostraturileconstituete sunt bine desse de acesimodel

i ndependent de compozi H a | or .
Ac H unea | umi rEi=i80 @¥ IX)&Hs u pvriaz i ot d &t W ri | e f ot
copolimen PEPC sau CAM cu triiodometan induefectul def ot ocr ossl i nki ng, c

prin apari "Hi a uneo=640-&i5 0b espeetill electeonidntbnsitatea lbéhliiide | a
absopb™H6esa 0 nm ciensdateameozdti f cobr i | or strucdeur al
fotopolimer. Iradierea filmelor poli(PERE-DO) cu un singur fascicul la 473 nince la izomerizarea
transcis * n b a n duli trang ceniretrla lungime&r d e ~uwb0dnin. Rezultatul acestei
i zomeri ztbri este tr &g Hi "Hoa rsetdruceetrer aclokn cloani t
absor b™H e dutratzanda i zomer

Au fost studiate spectrele RamanradgostraturilorS C const i t3CS8e $ae sHia bN MS

spectrele Raman ale filmelor separate din S¢
probel e prowediterfdHHdepusestraturi, care reprez
probei, nuafeceez £t pozi H il e vOrfuril or penfimelednSGbel ¢
ob™i nut ¢ egdndicro n¢HmparaHi e cu fil mele prepara

“n vid. S p e @imeloreskparateRdasm eomporaate ae filmelor NMS,d e n © Elése
caracteoi baadt putetomorcdspan 2t5tlo alr ec mvi b tora "Hi i
precumHi benzi mailtHis | h ®'kspebifieecpdnttiteldecSmHi  f rladpimgen t e
Se. Este cunoscut £ S e e s tien sutna bristdlizedd i tedperatura camer@®ar,” n caz u
nostrustratul amorf d&e cu grosimea de-35nmp | as at * n tde $Candbdel-Hmesrt "Hiart a
starea amorft. ScidéSneb arne a ismprudc tewrpiuin efriili mualrua
Tspentru Se este de ~ 35 ACQC) deNMS&EGSHee adat o
neuni formitt™ i structural e car elummaase pnr outlium e
"nregistririi. Mo d i nf el ucnai rf ecapeniiuriNk/eldu Qriosint. difieriie aler ©Or 1
nanetraturiorc onst i t uent e, stratmdedeSer ot latcauzmt £t de ¢
structurii.

Pentru invesbrgédoeai mods & i ¢ miStScopldiolografe £ e s t
di gi ta@id Re "ldeflfel er épr egii st £t abkei ecte microseeopi C

fotoiandouiasrtamet ri |l or | a s cieeluid en a e éamagrild itnHiiMod
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varaideHi f az Lt . Pentru i nvest i gaa apleattebricaimagisti@ | o r
cantitative defazz ()| f@feu t i | £ studid oliectalor care nu absorb sawdi sper se
semnificativlumina h@lografiad i gf t aht ul de poatefirecanstruiiotbunsingut u | u
cadu I nf or ma'™Hi a &Hin tainpabtiifvotd ndheeslpurie dieazundt al
digtalpe t oat Lo baideCentculmeia di n  hocleo gfraacmea p onsriebgiilstt r
pe diferite straturi al@robeiH i r e c on slui Bual e Bria urparedHDioff-a x i s r epr «
tehnicalCdeosvatutinvestigarea modificktrilor
grosimeararestaul a or i gi neS& propriett™i | or
Trei tipuri principale de reHel e de difr act
ti mpul “nregistritrii holografice:
1. Re™Hel e de di fr acdemodridfircaatiiiaaduid® ZR)l ,ui
2Re™Hel e de difrac™H e de suprafath ( RDS)
3. Re™Hel e de difrac™Hi e de amplitudine (R
absopbH e
Eficien™a difrac'™i ei ( EDw)l &ap arrea’Heelt e luo rc ahr cel «
reHel el or , parametru i mportant pentru apli c:
def i ni tadficarea@diceliddlee r e f r a anddificareagrasioit, 'dist e&ée f oart e
se detrmire cu precizieaportul ambelor tipurideo d i f i c L r i
A fost estimatt contribu™H a separatt “~n e
indceiide refrac™Hi e a re™Hel el or "nregistr adae.
i magistickt cantitativi me Halzelidirg e mtcrHi e c a IAd @
reconstrucHi e este det er mi natRentrdsopuwile moasire Hifost | e
utilizatt tehnieadi AempdiitudeSRacosasPhasei on
reconstrucH a frometircientdeauagdgomotusupri ma
Acest algoritm nou se bazeazt pe model ar
coordonatelory; y). Ipotezad e s par sitate presupune ct exi stt
amplitudinea st poatitdentinerenicd anlee a® o & x@oooeptud, u e
Spargateae st e 0 Cc o mRasseecmtm™Hlr ia aunagi ot |l esf ecdeat ok
gtsim ~ rnpatedrie i mul aee “n |l oca™H i dif er i tne.SPRAr
e st e i mpehneameHocal dlockmatching
Al gorit mul SPAR combi nt degpuit mirgnd pemntru ahombotel r 1t

Gaussian “n observa'Hii Hi model area i nsufic
formulareav ar i a ®i orneadadanstr uc 'Hi ei de fazt/ amplitud
fazt/ amplitudicazgomptent ru observa'H a
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A fost demonstratt aplicabilitatea MHD con
reHel el or de difrac™H e de fazt. Algoritmul v
“"naltt calitategamnt .daA ef dMHID pas imuil It zd egee r mi
NMSdinA3S%sSe au fost ob™Hinute reHele de relief o
modul a ™Hi ei supr &fid "Harie | ¢ e S8 iaridsta bndw ierldech £r e f r a
determingg “ n  ma r din npdulareaeindelui d e r ef r acrddihee.r "HCb mp a rteo
recuperate dMHD SRARc u mt sla mierdsapuidef or "HL AFMpam atbtb 0 nt
potrivi r e calitaive. ©t ¢HOt tatiln t i

l — ) 2.406 ’ T e M o —
= { _/" 2 . 2.404 ®) / “‘;‘ ( o
Ay W o
i ,"-!,/.’/" ZA ,A"v _‘, 7/"”,!" - 3353 150 ,kf y
404 - LAl AR el ‘ , y

O
\
\

2 2 £
e ’ .. £100 10
& £2402- N i A 200 2 £ g
€ 240052 Lo g distance, um © 3 dista
0 3 4,. L Z 7 » M 1.398 00 g - sz - ) yd ) distance, pm
distance, ur§1 8 10 0 2 dis‘tance, pr(r;l 8 10 °

FigolLl ndi cel ui de refr acéHHaa (aNMS tipAE&SEH g
_ ob™i nutt prin MHD cu SPAR.
Cnd rsingurt achinzieti spmBHNMepmat emear cOmput

de milimetri (acestd i mensi uni depind, “"n general, de ob
“n timp ce suprafa™Ha maxi mk de scaMHADpmmEe AF
vizualizarea “n timp r eatimpuhderi eagn sti rl wa "Hidk ac
procesulvafmai rapi d dec©t scanarea AFM.

A fost el aboratt tehnicakSPf(elegronrsgeckle patep interferomefpye n t
cu fibrt optict ~H bdhdaaaMEBNMESPIse hazeptr opge aecnor e | a

dout i magini speckl e. Fiecare dintre ele es
imaginea unui obiect iluminat las&®.e obi cei , p r i ma-un anuaig moment, iarat e
douadupt pebicttubaiHi édepl astri " n plan sau “~n a

Activitaneaowlnshitedti ve principale: proie
Hi el aborarea unui program LabVIEW satisf&tc-
stb "Hi r i . Procesul de mbsurare prin intermedi
i magi ni i speckl e aHiobdegt udplii ¢ar esa ag a&rac ii mii il

Capturlei nst ant anee violri zfGorul dnsmeegigelDmtpr @1 e cuar ea u
imaginilor speckle cwjutorul programuli LabVIEW, pot fi extrase hartade faz 'Hi “n fine
calcula parametrii optici necesari.

Capitolul 3 este dedicat met odel er adestfocegrsto
Cnregistrtrile holografice sunt de o importa
ar fi di spozitivele de memorie optickt, sist:

ridicatt.
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Pentruexplicaread e p e nadEDnade | f o st e xeoblechaldgrafiteee catt olrti arh e
scalare. StudiED “~ n d e p e n degpuriétta dehenstchtwz @ Hd @ r e semni f i ¢
dedi f radMIBCSe” n ¢ 0 mp a rstattiie eomponentéesS6 o

Sticlele calcogeni ce cimatfeaticagdaol i'merdadar es usme
fenomene fotoinduse nuf ot oa,ddodogamiHiaa é ar( feblt o v
(anizotropa fotoindug, grotropga fotoindug, fotodispersiduminii), legate d& r ansf or mbir i
fotoinduse, cdifueeatomla. de nd epfuencctte dHE v e d eeragarlag e n ¢
iradierea acestor materiale sunt similace bine cunoscutet r a n s fndusela firadiere: la etapa
i nk™Haarle x ¢iotcarea el ectronilor Hi golurilor,
provos®hdmbkiice Hi/sau e(hintmiceandritenctHiopgi @ opt
("nmuieremetefeet ¢ egpanaetdFuennet rsua ua cgoennterraac "Hi ter)
mat eri al el e d ianfosta@renbte tehhicialografem deintengiateHicded™ n | u mi
polariza fAufostanal i zat e pr oprriietlte’Hidlee °sncractigg, Etrareir ev e
tipuri defilme nanomultistratAs;Ss-Se, As7’SssGes-S e bEMn2A s

Muchia de absorb$eeeatéi hmebapeNWM8 B®BCchi a
din Se, ob™Hi nué¢ depunere, asif@e | d lmi pLkocas tdanSeni si
I ndicele de refrndcHiue dopalca wladie i ¢ mee'ttneo destar tHe
cauzdt de polarizabilitatea mai mare a mediului. Cu toate acestea, parametruedgefismuu r me a z £
modi f indicei dee refr ac H e THil geairu® = 20anin.oComportanmiatwt i m
parametrului energiei oscilatorubsyestel a f el , d e 'ldptice Egtcareg comoemamodeklai z i i
Eqd2E, meaovitbareeonstat £. Di n ¢ o mp ae fair eiae rd"eaqjee nddeesHdHed
doza de iradier@entrudiferite perioade denodulare put em conc | uzuDo=rRBnmc £ |
ob™i nem pr ogdrei etntr'idigiosptrianmaedt adiOddr HM@ e imuéf i
di f r Recstiidit €le Se pur nwpot fi ™ nr etgri s'Halae dlat dirbfstolr d™Hii e | p
mat eri al ul ui (t oatkn exterr ggti af onis detdd nagpldbimgiFié@rdet £ md
unde ~nragbX@imPantrtacestt | ungi me de uaSe>1foef i
cm?, ce corespundeegiuni i de absoEdeHpetanpeaet enemiHh boat i, e tct’}
“nr edins tfrivaliringe i reohastattin SEldea ¢ e e mfHo z'hgidkinme sunt diferite.

A fost omparapr oces ul de formare a re'Hel el-9e¢ 'dHie
filmelor multistrat éh materialele costituentgp e Nt r u  dalef @ Ir a faseululsid & ir T nr.e gi ¢
Afostdemastratc it e 'Hel el e “~ nr e gilasizic at e u lciad SUflimdeaNMS | c u
SGSeauoeficeldl de di frac™Hi e mai mar eomud d@tstaealte din
Cn ace$bstcap ordderadudt bl toi & n &HE | de difrac™HSe pe
De pendtndHae n "Hedivs. ddza iradieripentra BINBIS@Se nu atingnivelul des at e r a 'k

p © n tdozdde@1000 J/crf iar valoaread = 25% pentru800 J/cr nu esteo valoare maxira |. Wn
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comporamen contir a fost observat pentru multistraturitie SC,de exemplu pentru AsSs, unde
d e p e ndqdledoZide iradiere anen maximde 12%pentru40 J/cn.

30 | I ] I
- | 12 4 : : : :
1 —0— §:5 recordin
el 2—0—P:P rE::r:jing ...|J-'- 1—-0-885 pnlanzatinn
Bt s-e- LCP:RCP recording ...a g—ﬂ—frcppuslcagzat:nn ’
24 - 4—m—+45"45 recroding 0 —#—LLERLP polanization - —
4 —m— +45":-45" polarization
22 4 o f
0 n .8
18 _.iF.' &
<y -
= 6 =
£ . 6
12 ff (FO-0~ T
10 407 ] san'my 4
8
6 - ot %
2
4
; & -, Teanty
D—Tﬂ ,!‘ 0 i maan g RS agy 8 s twn BT T
0 100 200 300 400 500 600 700 8OO 900 1000 1100 1200 0 50 100 150 200 250 300 3250 400 450 500 550 60O
Q, Jiem” Q, Jiem
a b

Fig.2Ci net i ca r enhtdeg@icg prek i obia e pkdimeleNMS As;Sz-Se  (
As>Sz (b) pentru polariz r i d i fds@cululudedumiet] e

Cn f il meSMnoNWwS aAsf ost demonstratt pestegdil i
unui rel i ef m8tgdulbddografe il ad es uiprsisiehekseitizate die PEPQ sau
CAM: copolimeri OMA cu i ogenttuon me @i & iHéhélagrbfiaea p | |
cuo eficienth @6 %dHFr @c Hee'oler bicaizite u ha D 0 d mmt
tratament chimic. & r a ¢ 'Hia wlenl eadblifasciculitli de electroncu fotopolimeri carbazati duce
laformared nt r e car baz odomplei Hii oddeo ftorragmrsal vewrcddred sap & 1
benzi de lusgimsad e b (Hi6®( M. I@&oduceea unuiplastificatormi ni mi zeazt f
filmelor sub™iri Hinr egesbrar ead n@leMend ereowap erdee’
di frac™Hi e de redealhiuvhatitapestih dexepophteekefuliprir
areun profil nesinusoidal.

Cnregistrarea hol elgpoi(FEPG&D Oy ecltaor dil ter’int ef
pol arizare a arttat ct polarizarea P: P a fa:t
di fracifdd 3% dl nvestigarea reHelelor ob™i nut e
modul area relieful ui de suprafa™ " n ti mpul

experimental e Hi t adeatcproihduisaul peeipbl tHen sfeu nvd "Hice

principala contribu™Hie | a mkrimea eficien’Hel
Abordarea men'™H onmaumaimape stuhw &'s Mremyligubititdatl ¢ a
Este bine cunoscuafp t u | CtEODab rurc apreaf il nesinusoi da

eficien™™a Hi permite controlulalmgliguBiamdait ed
pe moduht oar e ¢ panHiSh)l sa(cudascicul de electroni gistat de calculatppermite
“"nscrierea di fidrei tdarf rtaicpH mib u ddat & iHMeER@NTgUrghile at f o

calculatoruluipentru rezolveeadiferitor sarcin dificled e cont r ol  'Hi monitori:
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de mcro/nanefabricared N ul t i midt vadniiat ea B®DBfaanstan fiptruatuii perdre
opticar bideeh edi fiHiac Hi e generate de calcul ator.

HOLOEYE
LC-R 2500 Reflective LCOS
SLM

Verdi DPSS laser,
single frequency, 10W

Light
absorber H]]]]]]]]Il]]l

BS BS

Beam expander

M
— Qwp

L Round Variable ND Filter
L Optical Density Ranges: 0 - 4.0

Obj. beam Ref. beam

Sample

Fig. 3. £ h e imerferometruluictMSLpent ru “~nregi str a

|l nt er esul cmiceos'i©n d a mossutprruact ur i | or cuegrof
i mpul si onat st odikeamputeripams irbe "Heilteklldiri d esteg ¢cuf r a
ajutorul fasciculul ui d eRezlfatelecetprearn ime ng red 2@ n tca
c £t f NMSweistiele calcogenicBlAPr epr enat et Lt al e promi 'Hbt oar e
de " naltl fesclu®@direa cu ofogiasnele digitalpatfi fdaeb rei |asmactter
procesdie c t ;0 ‘sn tnrg onelstepeCu ajydokul unui microscop electronic cu baleaj, asistat de
calculator, sarealizat nr egi st r aldeekectranay dracerci swducturi ,de ¢
concepute digital n  f i | meSHi uPABE Nt r NM" nregi strarea hol o
de electroni a fost elaborat un program special, ndoiiMake de utilizare a microscopului electronic
cubaleagjSt ructuril e de relief de s upcicaleselétirorldiun f o

structurilenanomultistrat G&\sz7Sse-Se.

CRapitolul4sunt analizate metodele de investi ge
Metodele opticenen ont act sunt instrument eduseloph i pideaet ip
|l aborat or 'Hi “n industrie. Testele nedistruc
complett a obiectului inspectat, fLtrt contac

A f ostdnetitae li ait & n "HaieHedl eedddrrfed a e Hinal € g$ St reaft &
flme NMSAS%-Se" n | umi nt pol ari zaarte " Hee 2zdepandéepv ™Hbbi

comparate cu cinetica eficien'™ei de tdiofbrsaecr™™ia
dependen™™t puternickt a eficienHei de di frac’H
Hi gr osi nee ac opnrsotheetiat Sckt cea mai mare eficien
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onestep poate fi reaiat £ uti | i z©nd podraeamtasd @ Bb%E Maestes | a

combi na’™Hi i de polariztri ies “n eviden™™L di
luminous al interferogramelor este aproape nul, iar gradientul de mtensit a c ©mpul ui el
principal pentru model area directt a reliefou

AS%Se a arttat ctb re’Herhail emdrod odje atj decmupepe
Sub™i mac tiueNatiRd ma n
50+ NML Se(5nm) - AsS,(9nm); d=1.48um; (+45°)(-45") NML Se(11nm) - As,S(11nm); d=2.2 um
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Fig.4.Cinetice f i ci en"™He’in dpger idmaf roarcdHinee de di fr ¢
re@®Hset Lril e de polarizare (
Comportament ul taeéicoeliteumtieniactH umasatdpatre

“n nanostratuasipocutpholsami sakhizluittatae mol ecul el

de intensitate a cOmpului electric.
|l nterferomet ri @HDhoofleorgtr ada vi aerttfad idy | dd &4 thi enflcrt i c |
punctel or, cum ar fi vel oci met r dirnacestateheiglate Hi

i ndi sponidetl er.dei@plicreolHR s e refert | a examinar ea
tehnice pentrdepistareanomaliibr structurale localizate, de@xplue x ami nar ea pneur i
pentru defecte ascunse.

Cn ciuda multor trbtsktturi p o'diingleidezavantjeaee | n

l i miteazt r ts p.@indpaleledmtrealesantt ei t ehni

U Echipamentele optice complicate pentr
"nalttkt calitate.

U Evaluarea cal ittt ™ i hol ogramei individ

U Necesitatea develrbgografic.i umede a purt Lt

Asembntrile di mtod ®gr aft ididtedebmetyiahblegiaic tc | asi c |

constau “n faptul, ct rezultatul amb eadhimbaret e h

defaz dintreundao b i eceatde Hif er i n "Ht . PtHDh ai p a mpibterfadidat@ t a u
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holografit e st e f apt ul ct permite afiHarea "~ n mod

corelare “"n timp real, fktrt nice pliormbtAdea
compar opefargpto ad e f i e X t i n s lprobereenmaircomplexe zdoel veax eemap
domeniulanalizid ef or mbr i i .IHDDe pas emiméereant sur area sepa
planuri. MaimultlHD nunece i t £ medi i de "~ nregistrare de 1
stricte pentru i z ddndulrlgranosambibntalal'idicirlaorre a Hipr pe e

dezvoltarea unui IHDu Ho r de oper ad i eladiit o pmat iiacdusdpentidu | 1l
vizualizarea Hi monitorigapesestesti Loiri di fer

Dupt studierea mai mu | t @ deciy sepanaraancongonehtelor deo n
il umi nar e 'Hi d ereacabluriortc i r ifaEdrridc EHi p eunttirlui zghi dar
Conform obiectiakiDarf s 0 pnd sded wta ndsrtiatltaHili s ep a
monitorizare | egtt seaprioOCrmaéab!| uri optice, schéHna.c
IHD este imtteelirmiromet ri ckt care combinkt metodse
procesarea di gitaICkamiiiocdemalcglliarfdstialesqomgranhmibVIEiNéonat
(National Instruments)

2 1

He-Ne monomode
laser

Multimode
fibre

Singlemode

fibre Reference beam

Object beam

A
ﬁ \| .......... ccp — pco
Object 6 / Ej 7 | camera
s 8
% Lamp 10
a b

Fig. 5. Schemaoptid @) (i fdkbgrafia(b) aconfiguraidi IHD: 1 - lasermonomodHe-Ne Siemens
LGK 7626; 2- splitterderaz. deintensitatevariabik. ; - fitBt optic. multimodat. ; - de@ conectoricu
fibrkoptick ; - mBrilHereapolarizrii monemode"Bow-Tie" fibork mdddia5 mj; 6 - obiectcu defecte
interneprobabile 7 - obiectiv, 8- CCD; 9- PC 10- lamppentru' nclzire.

Pentru designeriiopti@ st e d i sapetateli dbdg@tt d es ovr i er i posi bil
reprezentChariilt@at ea unui si s bdeavet'lip tdaescaterilesare i e
suntapropiatea p| i ca™Hi ei Hi tipului de sistem. Cn cor

toate sistemele.
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Perfor man™a loupit i lcHD aelsaibsotreamiu a f ost estim
I mportant st se determine parametri. chei e
componentt opticikbrbpieamevt de adclhigmbH &, e

Parametrul celmampor t ant al unei configur a’Hi i | HD
responsabile dout componente ale sistemul ui
O rezoluH e a obiectivul ui a p nregistrares estel deosabit dae n
i ndicatt pentru designul optic al instal a'Hi e

Conform teoriei de eHantionare, este posil

primitkt nu are o compaimmeare ta r edeeNyginstteacecongtitlidk s |

jumkttate din inversul perioadei de eHantion
i ntrare are componente de frecven™Ht mai mar i
este inevitabilt.

Lacaracterizaee r ezol u™i ei unui sistem de i magini
de Modul ation Transfer Function (MTF). O mo

I magi nar ea unaagre (tbntrast @00%Pwa t lo ir meiti £ déeli bdci th phedivHi e
(chiar teoretic perfectuo r i ¢ e ) nugpaate transiieira @e deplin acest conabishagirii. MTF-ul
unuiobiectvr e pr mé s ot area capacitbt™M i sale de a tr a
de la obiect la imagine.-8u prezent at Hi analizat mo daé | ul
diafragnei rectangulag MTF, alfrontuluid e  u &l gritei deHaze principale.

Combi narea microscopiei opti jusicdélacama simdtdno g r
informa™ i complete 3D despre obiect. Utiliz
a i nforma’H ei despre probt c uorchigclginclusivadnatuta | c L
tehni diogHictbi &pre deosebire de micr oladferijei a
adOnmgemt r u o b "H3DnAstfeleeate pogihitd ¢ ifrdaincipaki limitt. ra microscopului
confocal de a studia procesele aweurgemporamai | ent dec©t ti mpul de
unei secunde.

Cn aceastt | wcMHDrcetehsioa spardeit leir a¢ axd de supri
pentru recomatgn umde H eho3 Dgaafice de pefilmNME e He
AsSs-SeCn cadr ul @&ew pfeas tmbiodgramedgies t r i ke neexpuse
Hde pe bsajHelhtalHezat e ca h8¢bdeartenad ofuel rreefceornis
permite construire&t r Adifar cpU(x, y) Hi dact sunt cune#Hcutiemdl cme
ref rnh@ Hitea d eitrdnsfarmat” th @ adpayraff tContrar metoddransfornh. r Fouriet
abordarear ar i apHeomiat & f ol osirea “~ntrneguili Fpowt@areir &
utilizarea tuturor ordinelor hol ogr'lnoeaelare Ac

putea garanta o precizie Hi o rezolu™H e mai
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A fost demonstratx, scidec o mfaiag dMHDHEizpool antfld f i
i nvestigarea | a scart nanometrictvarir &HRbea&ck
dezvoltat pentoffaxishhotl ® gorapp o@iuld iktgti malgh ni de "~ n
cu gonotdestulde puternic Rezul t at el e recomnemiddc biuemik auwm a
cu transformarea standard Fourier.

Pentru obiecte cu mbtr i mafao sdte doerzdvionlutlatat sou !
MHD pe baa interferomériei holografice digitalemod i f i c @@ pawuwime nar e Hi
bine cunoscut faptut tat unci ¢ ©n d Lbor wstutp r easfdaetdtim il oophh i icegiked e n t
"nregistratt oieagtesgeckleat osru preaad reskeii d @ oneiaz bt di f
f alateflexialuminideladi f eri te pun®i@aé adé&i p e ns Gigemahfiséndt e a

determinate de obiectivul camerei, iar valorile lor sunt suficiente pentru aplicarea microscopiei. Este

necsar st se potriveasct deiosettdumul opti c al DHI

Un sistem optic entocentric este “~n mare
mi croobiectel or, deoarece introducHe amant smu L
repetabilitatea: 1) o variaH e a mbtr i roptice du:
pent rlao bp terc’Hiul u i departe de axa optict; 3) e
iluminaredarkfield fol o suitti  unaneraszopepo bi ecti v "n br a Hul obi

drastic dezavantajele schemei de ilumindrie-field.

Dinmomentceefickel de di frac™Hi e a reHel el or este d
indicelui der ef rac™H e (fotorefrac™i a), modi ficar ea
(fotoexpansia), a fost necesart investigarea
Cn acest scop sunt ipgatirei wiet es ctaehnilcarlget olpa i c
aplica™Hii datoritt natwurii nedistructive 1ine

Printre tehnicile optice, elipsometria este unul dintre cele mai puternice instrumente. Aceast:
permite determinaegndepedl e nt £ si mul t ant a dgdesrtr mfr a€¢iH eul
ri diOdattt. c u t kede diniatditizre andizpoativefor electronieplicarea elipsoetriei

"n aceastt zonkt este " mpiediealit ddéentgntoanarers al
elipsanetrieic o n v e n Adifet dipadnetriai ma g icisrézolvare sp "Hipao at e f i ut il
eval uarea morfologiilor @a&tdi nemshionntal rezalleu”

S ub mi caelipsometeeic o nv e n "Hi o0 nad lag ec @ | i eaaneriusaojiiboptice. r | c L

A fost wutilizatt elipsometria imagistict i
s u b "Hi S Aulfest péfectatediagnostic cantitative pemu efectul de foto n t u nHerced’ldeel e
fotoi ndusfeamatelle " fraedi str ar efime b o b ddy AsiSf Rezdltatelé n
experi mentcaite | ampliwdiniéd € aimo d u licauidiee rae fichadt éHi den ies it

procesulde x puner e -ddamohswamitn te.l i $ s o meuilriizaa titma' gni sda zc
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caracterizareafpdarted omt sswrbdHi rn aeelAsHi ti mp
refrac™ e al fil mel orc astubdHi e n s Hdtistuer e kaekiHidyd o
aproximativ 1Im.Pentru acestt rezoluHie spa'Hial toa f
sensibilitatede0,002Pent ru re™Hel el e de di fr asf¢adeterminab e g i
modificare maxim laL i ndi cel ui de r e fAmplitudiitdia eariedirealizébile (a3 5
indiceluid e r edepindecdébliraenetriiexpunei. L a o0 a n u sohinhibéred eoxt poui nnedr ues
indiceluide r ef r ac 'HireaClib jegsc @ &l e . ®Dé asaanerieass demonstr at
indiceluid e r ef r aocdiditetx pcaun e meda de | a 3laaproapeciclomd Lt ((H
=42Jcn?)  Hi & lgH=6%Mciho i d

Mbsurttorile "AFrMe gaius taratrteaat ,r eCHe | £4Scer adsea gdiir
calitate optict ridicatt a rel i ef udecicall®tnH nu
laog r 0o s i médilmaluo NMsS belAs,SaSede2500n m o’paricad. derepe i dlstragurilor 251m.
Cn plus, “n pr oc e vizudl serdnal/lzgonmot neag ip $ i Mmaid e ;marmx a pno rd:

dovedeHt e propriettd@dHoebptice ridicate ale ac

C rCapitolul 5 suntdemonstrate exempite apl i carei pdattacti ae.o
aplicaHii se refert | a utilizarea hol ogr amel
Hol ograme generate de <calculator, "ANnegi

mi croscop electronicneceghalteaj ea s-8esstin folosit ea NdM&
semne de protecH e. Designul EOD a fost el ab
Hi fil melor sub™ ri din AP de a fi s&arbatuad

el ectroni ce. Model area matemati ct 'Hi anali za
fost aplicate ca descriere teoretick a proc
pentru proiectarea EOD. Ausaa st udi ate poten’™™i al ul ‘Hi i mit
filme din AP 'Hi met odel e aplicate pentru str

optimizare Hi/sau dezvol t arnedgrenmafacere. o0 gambt |

A fost wutilizatt tehnica HD pentru “nregis
met ale pre'™H oase. Cnscrierea hologramel or ge
laser selectives=1.06¢ Om) a probel or de metale pre™Hi oas
Hi reconstrucH a HGC fabricate..unsmirogo aene | &
aplicarea mkHt i |-sawpostatarepnagineasd wrgirladr cde cpme e pu
pe o masct utilizond | itografia standard cu

proceselonecesitt un me@nhai oowgst@4GCaEa dHet ¢ i mpnat d

calitatea spoturilor ablative pe proba de me
| aser a fost focalizat pe supr af a’Hantroedpaduul u
di amet r ulUltedoge saktabii Om.e gi mu | de lucru al | aseru
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durata i mpulsurilor, frecven™Ma structuri. de
Camera de Stat pentru Supr av e gphee rfreaaiNdidu dei | i
protec™Hi e a articolelor din metale pre™Hi oase

Fig. 6.Dispozitivul pentru marcareacvasiol ogr amei (a) Hi mo
hologramelor reconstruii®).
Aplicarea practict @ulEBDri" nAkRgEiatcaheenir e

demonstratt “n Proiectul FP7 "ener 2i identfiddd OV A
folosireaunui concentrator Fresnel, realiedtind i n f ol i e de pol i mer tran
este foar e a p r oopcerdrtordl s e’ proel idner Fr esnel pentru c
| umi noase al e cel ul el foliordin ®¥Cew d let dii ang pregdenialC )d.e

tehnologieisemiconductdor.Dar e f i ctiiemtHaa eméGopat e creHte pr
solare.Majorareae f i @ ¢ a p tidiminiii solare cu concentratorul solar poataducel a cr e Ht

eficien’™ei energetice Hi reducer e aste aeuesdievor i |
suprafa™ mai mi c tmatéfinlsernicordéctortPYGseumeg mai mi ct d

Fig. 7. Supraféa vizuak Fig. 8 Sc hema optict pent
tridimensional o partedin lentile Fresnel: 1- laser; 2, 3, 4- lentile; 5- film de polimer
Fresneln AP. fotosensibil pentru formarea lentilelor Fresnel.

Reducerea supraf e’Hei PVC implickt o reduce

convenPld othemlal tt partoaptal cmnca@ansoatotail tdolawe
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PVC produce maastfefed Hicnte néHaereqieed gt i ct va fi
concentratorului Fresnel permitaptareao mni di r ec 'H onal £t a [ umini i
necegsirtmt™Hiiiricauzermre i e@aiea efici en’Hei energeti

total £t @re reamrdgtiatipticaomcentratarui Fresnel so b "Hiilnmut din polimer.

Cu ajutorul fasciculului de electrotasu  “~ nr egi st r atu emblemngle stat a d i |
Republ i ci UcraMeape GinmeMNMSGeA::SeSe.Di mensi uni |l e i magin
512 pixeli (dimensiuneanuip i x e | ~ 2 eme. nbdtad , n edceospadin tHr u

“nregistrare, ’‘en tplCHi LBV . SpRdx@efilmieldNMIS dineSESeepoatk fi
considerdtdi n punct de vedmecoempaolziaplointotgreini, parlaec tct

fi ajustateprin variereagrosimiistraturilor de SGHi  Se .

Fig. 9. Rezultatele imprimprii cu fascicul electronie& mb | e mel or de St .
Republicii Moldova (2) cu folosind nanostructure multistratsA3e:Sss-Se C imaginea din
dreapta sunt prezentdragmentale imaginia | e e mb | e me | o oscapib "Hi
At omict .de For "Ht.

IHDportabil dezvoltat a fost aplicat pentru
det er intermedscunséeo zi "Hi a, f or map rHin dd xmeintsa ruend | et |l ¢
potriviimode exci tare pentru | emn. Cn experimentel
Halogen Rod R7S cu reflector HI5-0 0 W, astf el "nc©t a fost efe

lemn.Laun mi c pul s de-4s)éplicaasuprde "Ha'Ha ntkingpnul u(i2 de

| emnul uidudgntoedmpe.rcdd aug st e modp f 0 [ e diferite aéeehaierialelor d e

termice (paral eprobad #i | penpehidsdpiratmaédhe dam s

l emnul ui prin atacuri fdmutposetti edsauvtidiedlaied@:
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modi fi carea htr "Hi i de fazt, detecttm defect

formalor.

Fig. 10.Latimea€ekantiondui deteriorat(a); seCidneatransversal a probei(b); parteadin
spatela o mtrire diferitt (co 1%, dd 5.
Metoda de mtsurarese bazeak pe observareavizuak i ibtrumentdl a marginilor termice

deformatén afaraplanuluipe suprafékizoneiinspestate(obiectivul alespentruc@npul vizual estede 20
mm | Inf); temperaturasupraféel inspectateeste mtritk. pe o perioad. mai scurt. prin modul
menidnat mai sus @ctlzirea induce microd e p | aesstiprafidkl, citite de capul IHD (modelede

margin ‘n interferogramg i eVidenidz prezerblunor defectesubsuprafdHeare suntnvizibile pentru

inspedd vizuak. .

mkm

FigollPseudo 3D de fazt deegtveriidreata (eddéht
Rezul tatel e nowaartiren ti aHiddeeszved |atpantetl adapt at L

daunel e sub suprafa™HL din probele de | emn f
ftrt preocuptri s eAstielraem " dnepzovtorlitvaat ewvai obar$al’lgi ui tl @\l
c 0 mp | pottabit. IHD. Apl i c @GHDda s ed eatreerami n a't pr ezen’Ha

situate sub suprafa™t Hi invizibile cu ochiu

29



IGD-ul dezvoltat este capalslt. prezi ckt pozi "H a, f or ma Hi mt
prezent ate IHbeattte wh telstnirwaament promi Het or pe
Principalele concluzii si recomandar:.
Opticadifractv.a r e  a & v l@dbieciHie lrg consum(divere dispaitve d e i | umi n e
comuni calmstrumengri@ddtd e Hc er cet aawel t'Hirld aopalzr Mo hdiHiair e o r
acest punct de v edescopdubluli uveactualizaeanstrumentelorr opcdit e
mi croscoapel or Hi i nterferometrel or pentru

componente optice di finsaumeéntalvies pcous iatjiuvteo rpuot cftir

Designul optim al ¢ o mpodemne mtteolt odoe a'ldiimeéngritl sld e me
componente analogice (optice) Hi di gitale
Tehnologiile optoel ectcoeaHicer éda vintf@zenatde ep
memoraresoftur i sofi sticate, camere video CCD " n |
-au fost wutilizate “n |l ucr ar app éadgréfibeiavamsatee st i ¢

Pentru rezolvarea prolal dmasicorcude | foor dar ¢ u'l
spa’H al £ Hi procesare optickt a informa'H ei
fotooHi de polcaviitzeaze mairail tde "~ nregi strare Hi ci

Principd a s emni f i cariH tek a’ cdmbimeegaehnnicilor, depmodeareoptic Hi
digitalkaimaginilod e monst reazt abilitatea progrestrili

Principalele rezultate ale cercetarii

0 A fost dezvol t adgiatc o Mp u tsderdapnreettsticcesiz € invid @l

structurilornanomultstrat SCSe. A f ost i effveatamaypédiat i vE a caract

"nregastsntamueturil or n a n o nooristiflentg t rcaat r e’lextindeeae @ A t
domeniulua p! i c@DHi i | or E

0 A fost dezvoltatipobi méezlhorchcaw lbazol ici
(azopolimeri, AP),0 b "Hi prinunbetoda sphtoatingf i | me saideéHHtrii Hplo ldiete mr im

proptrdet tiH ¢gepsntehnihobgrafcesdalaeHi v ect ori al
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el ementele de securitate digitale cu un grac
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Recomandari pentru cercetari ulterioare ba

1. Dezvoltarea tehnologiei computerizate de depunere a NMSSGS e  Hi efect

experimente tehnologice ce vor dp®Qamabtpetrivie!| e g
spectrulii de iluminare laser.
2. Elaborarea de metode de calcul a hologramel di gi t al e Hi a proces
a suprafe™ei metali ceaenapdretrr p efnd brui ¢Ha rasmdHad e¢ Ip
3. Studi erea efi-atenbait udepdi heaap&@Ei'Hedel per f
suprah ™Mt " nr egi strate "n diferite condi vhlextinde( d o z
gamadeapliceli practice al e EOD ’-Sig eldii sftirlamhee b tfiir
4. Ef ectuarea studiul ui a nca Zenomene prospective fpentruo i
descoperirea de noi propriett™ ale SC Hi AP
5. Dezvoltarea tehnologiilor de interferom
extinderea aplickrii practice a t es teardnioiy 0 [
bi omedicinei, patrimoniului cultural Hi tehn
6. | mpl ement area tehnologiilor digitale mod
CCD, retardere variabile pe <cristale laechi
tehnologiilor optice n procesel e de cercetare 'Hi educaHi
actual al acestor domenii.
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ANNOTATION

o f t h e Diffractiwes aptcs fdr optical and digital holographyd S p e d34810i t vy
Physics and technology of materialgresented b¥lena Achimova to obtain the title of doctor
habilitat in the Physics, Institute of Applied Physics, ChisinaQ}9.

Thesis structure: The thesis containdntroduction, 5 chapters, general conclusions and
recanmendations, bibliography of 229 titles. The main text amounts to 245 pages, includes 2
Annexes, 187 figures, 12 tables, 57 formulas. The obtained results of the thesis were published |
63 sciatific papers.

Keywords: diffractive optics, optical and digital holography, chalcogenide glasses (ChG),
nanomultilayers, azopolymers (AP), scalar and vector holographic recording, digital holographic
interferometry and microscopy, optical and digital image psings

Aim of researchis research of diffractive optics elements, whichfaretionalcombination of
optical components, optiemechanical devices and technologies, and their operation algorithms.
The objectives of thesis include the development of opticalements based on
nanomultilyyers(NML) structures from ChG and AP as recording media; the development of
digital and opical holographic technologies for creation diffractive optics elements (DOE) on
NML media from ChG and AP thin films; the investigatiof applicability of these holographic
methods as tools for studying of materials optical properties in nanoscale; DOE application in
the form of optical components in optoelectronics and photonics, biomedicine and security.
Scientific novelty and originality of the obtained results: are determined experimentally that

in the ChGSe NML and the AP thin films the complex variations of optical parameters
(refrective index, absorption coefficient) take place responding to the action of both scalar and
vectorcomponent®f the field of optical radiatiornthe direct surface relief gratings are formed
under optical and digital holographic recordings which are conditionedebtipral (spatially
anisdropic) response of the mediutine surface relief gratings patted on the Ch&Ge NML

are governed by photoinduced structuration in nanolayersa@ti&e that leads to mass transfer

in the ChGSe NML; the surface relief gratings patterned on the AP thin films are governed by
photoinducedrans-cis-trans transformatios in the AP that leads to mass transfer in this media;

it was elaborated and recorded the phase DOEeChG-Se NML and the AP thin films, and

their potentials and limitations for practical application were studied; the potential impact of the
work conssts in the development of the advanced optical techniques for diffractive structures
recording and investigations at nanoscale.

Important scientific problem consists in elaborating of the theoretical and applied aspects of
the processes induced in amorphooaterials by light and electron irradiation leading to pattern

in these sensitive media the diffractive structures and the application of them in optical and
digital holography.

Applicative value of the work is that the systematic studies of ability QWKL and AP to be
structured by laser writing methods, exposure witbeam radiation, and digital hologram
recording open up perspectives for development and/or optimization of wide a variety of
appliations in optoelectronics and photonics (diffractiveticgy medicine, counterfeiting
elements, holographic methods of raietractive testing etc.).

Implementation of results the results obtained have been applied in the successful
implemenétion of 16 internationaland naibnal applicative projects.
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