
4lucsnLuquu e1,'!+huutunuh qunbhPe

Suptrf! UurUh1|r Uurpnrfuurtr;urtrfr U.04.21 - ulurqbnur1htt $hqtrUut"

furutruqfrrnnLplurrlp $frqJrIullurpbrlurmf !ur14urtr qf mnLplnLtrtrbpfr pbltrurbnLfr gfrrnur!urtr

uumfr6urtrfr ,hulgrlurtr hurfurp trbpL+u1urg{ur6 "Luqbpn{ rlurl4ur6{ur6 $lnLnpbugbttgftutlft

, rfrnpdurprupur!u.rL hbmuqnmnLrlp hhrlnL! plnrpbrl.uIutr $nLnntrurlfrtr \urnnrgr[ur6ptrhpnLil h

qnfrrlbptrbpnLrl> pbduln{ urrnbtrrufununLplutt t{bptttpbpltul

(bqnLl4 plnLphrltrbpp bpl4urp durlruLur! nLunLrltrurufrp{nLrl tr lfpurnr{nLd htt, uurlu1tt t{bp2fttr

murpfbbpfrtr fr hu:1ur btr b!b1 trnp u2fuurrnurtrptrbp, npntrp gnr;g bL mufu llfrpurnnLplnLLtrbpfr

trnp htrurpur{npnrplnLLLbp: L,2blp hulnLlutqbu sfqpurtr 9ur1um}!tfr fuilpnul (Lrur{nrfr

htlrlulluurpr.utr, grutrur4ur) l4rumurp{urb ur2JuuuurLpl' " klbLlmpurlu! \urpqu{np{nr1 (br1nLL1

F;nLphrlu4frtr fluqtrlurl1", npp hpur4urpurla{b1 t Optics Express Vol. 27, QO19) (Q1) ulluuqpnLd:

gurtr burh ull trnp qnpbtrul4urtr lfrpurnnLplnLtrtrhp, hbrnhurpurp hbqnr! plnLpb4bbpft t[hputpbplutl

hbmurqnrnnrplnLbtrbpg 2rupnLLur!ntil bU ut{mntuit Uhul[:

S.U. Ur.upnrfurutrlurtrfr urrnbhufununLplnrbp trrl]rpt{ur6 | [unlbuuhpf! hbrlnLl4 plnLpbrlnLrl

(lu(F) lnLurulfrtr bLbnqhurth lnLmurlqrlurtrp lnLluft pbp urblrftutr 4bqpnLrl: U2JuunuLpfi

2pgutlllbbpnrd hbrnurqnurtlbl b trurh fu(F-hg h trbplqutrlnrpn{ hupurnurg{urd qnfdbputlftt

2hnmhS (fu<p-L<4lfd) lurqrl{urb bnur2hprn hurlurLlurpqfrg qpurtrgtlu.rt prqbputlftt

6unt!qu4pnulp: U2fuurLnurbpnrrl tbplur;urgr[rud bL U rnbuu.rl4urL, U r.hnpdurpupul4tutt

rup4lnrtrptrbp: uubbufununLplnLLp pu.r4lurgur6 | trbpurbnLplnLtrfrg, 4 qlnLfutrbpfrg, nll+nqhnLilhg,

qpulurtrnLplurL SurUqhS I hu.rqu{nLdtthpft gutbqhg:

trbpru6nrplnftnul trbplur1ug{urd I pbdurlfr up4fru.rlurLnLplnrtrp, q[muLlurtr trnpnqpp

urilr.hnrfr{urd 7 lbmbpnLrl, lfrpunul4urtr h2urLurlnLplnLhp, frtrlqbu tl.uh, qur2mquLnLplu.rL

trhpllurlug{n11 hIrltrur!utt rpnL;pLbpp:

Unruglrt qlnrlup t{bptruCn{ur6 h $JrruQrutnplutr r[hplnl6nrplnrtr, npmb4 hbnhbut\p

rlutrpurlp[fm urtrrpu4urpdbl h pbrlurlhtr untrl{nr1 qpurllutrnLplurtrp' trbplurlugLbln{ hftftulutt

mhprlftrtrbpp, bptrnqptrbpp, fblqbu Lurtr utr4pr.u4urpdbl rlftrl urldrl pbrlurlf 2nLp9 lumup{utd

tu2fuumutrptbpfrtr: gupLrnp I L2{ np urmbhurfununLplutr rlhg tr2{ur6 qpurl4rutnLpprtr gurLLlnLd

tlurtr purqrlup[{ hrlnLftbp 2010 p{ur[utfrg hbLnn rnquqp{urb ur2fuurunrutrptrbph {nu' hbm



t[.1u1nLrl I ultr putrfr rlurufrtr, np hbqfrtrrulp purgr.r.rrnbryu! | ur.;u nlnprnnLd {bpgfttt

u2fuumubptrbpfttt:

bn{nnn+ qn{up trr{frp{urd I funlbumbpfrq hhlnLq plnLpbq]r 2bpmn{ lngufi pbp murpurbrlur!

fuL4pfrtr: U1u qlunLrl trbptlulug{ur6 btr pugurnuqbu rnbuul4u.rtr up4lnLtrptrbp, npnlg umu.rgrlu.rtr

hurrlup oqmuqnpbrlbl h (u.rrlprupdnLrllurtrf 2bpmbpfr qnuluprlurtr rlbpnryp: Ulumbq +frmurplarlfl t

bplnL 4bqp lnqufr urb4ultrurgnLrlp npn2blnL hurdurp. 1) bpp funlburnbpfr! hbqnr! plnLpb4p qrnL{nul

| {u[nLnLrlnrd, Lr 2) bpp afrtlbl4Lnpf! uurhrluLtrbpp tr{urqurqnLltr uq4bgnLplnrtr nLLbt lnguf

r.nupr.utrlurtr r$ur: 3nr;g h mn{bL, np lniuf urbrlurll.ru.rgnLrll funlbumbpfl4 hhrlnLll plnLpbrft

gnmnLurlfrtr upqb$urt qnrnnr pb' bplurprufrprulfrtr, h pH lurp6ufrpurl[L bqpbpft rln4bpft hudtup

rfrnfuL[nLrl I rnuppbp labpq' taurfu{utd 1nLluf urtrlduttt utbl4nftfg:

bnnnn4 qfiunul trbpltulurg{tub bb ubqudh funlbuLnbpfr[ hbrlnLl4 plnLpb4- ttbpluttlnLpn{

hurpuururg{ut r4nf rlbprulfrtr purrptrp hrurlurlupqfr oqLnf\url4utt hurm14nplnLLttbppl

rlurutr.u{npurqbu mbuurLlurtr hur2{urpltrbpnr{ Lr r.hnpdLulurtrnpbtr hbrnuqnurfi | $nunLutlfttr

upqb(u6 qnrnnr hbpunLrl upurnu.rlfrtr rln4bpf unlurlnLplnLtrp: Lfhltrupurtr{b1 h ur14 urpulnurlftt

rlnqhpfr Llurppp funlbumbpfrl4 hbrlnL! p;nLpbqfr 2bpmbpfr huumnLplr.utr rJrnrfnfunLpptr 4bqBnLrI:

Qnppn4 qfiunrrl Lbplurlurg{urd btr ubrqurdh funlbumbpftLl hbrlnL! plnLpbrl- bbpl4ut4nLpn{

hupuurtrg{urd qnfrrlbpurlfrL purrlubp hullurlurpqfrg prqbpurl[rL 6unurqurlpnLrl uLnutr.ulnL

htrupur{npnLplnLLtrbpp: <Dnpdtrurlutr brlutrurllnq gngg h mn{ht, np htrupurr{np I umutrurl

prqbpurlfrtr dunuqu.rlpnLf upurmur;frtr rlnqhpfr hu6urfunLplurlp, frblqbu buh hbmuqnm{b1 | rlpur

pLtbnugnLrfp: Sbuurlurtr hur2rlupltrbpnLrl lfrpurn{b1 | Fbnbrlurtrfr 4 x 4 rlurLnpfrgurlurb rlbpn4l'

tr2{ur6 bnu2bpm hurrlurllurpqfg tnquh urtrgrlutr urfrpfr bpl4urpnLplnLtrfrg h upumulftt 2bpmft

hurumnLplnLtrfrg (lurrl funlburnbpfrll hbrlnLl4 plnrpbqf 2bprnf huuLnnLgnLLftg) lurfu{ubnLplnLLp

uuruLurlnr hurrlurp' hur2tlf untrbln{truL qnfrrlhpulfrL purrlurtrpfr uurhilurtrfrtr funlbuubpf! hhrlnLL;

p1 n Lp hqfr oqur fr li ur!urb ur nurbgpfr ! nqtIL np n2ntdp:

Utnrugr{u6 rup4;nrtptbph nr.tbh pt4qOr[ru0 l;[rprunru\rutr t2ruhurllnp;nrtrtbJt' [h1q[u[tp

btr'

1. kurururpr{b1 | mbuulu.rtr hur2{up!' lnLbhlnL hurrlr.up funlbuLnbpfl4 hhrlnL! plnLpbrl.ul4utt 2bpmn{

lnLlufr php rnurprudrhutr luL+hnn:



2. Sbuurlutrnpbtr gnLlg b mntlbf, np $nmnhurlfrL urpqbflurb qnrnnL frtrlqbu lup6urfrpulfttt'

u4trqbu f1 bplurpurfrpurlfrtr bqrbpfr ufrpbbpfr hurrfuup 1nL1u[ rnbqurlLurgnrfp ururppbp f lufutltttb

lnLlufr r.utr 14 rlurtr urtrLln&fg:

3. <Dnpdturl4urtrppbtr nLunr turuhp{h I ubqurdL lunlbumbpfr! hbrlntLl plnLpbq}r h trbplurtrlnqanL[

hurpuunurgrlub qnfrrlhpurlfrtr 2bpmfg hulltulurpqfr oqufl4url4urtr humllnLplnLLtrbpp' Lr gnLlg h

r,npr{b1, np urlu uhqu.rdh hurftulurpqfr $nLnntlllfL urpqbl{ub qnmnLnL [r hulun bL qufiu

upurLnwlftr iln4bp, npntrp trrlurtr btr $urppf Obpnlf nbqntrumnpfr rln4bpfttt:

4. Sbuul4urtr hu2{urpl4trbpntl gnqg b mp{bt, np $nmntrulftr upqbltlur6 qnmnLrl uqb\mnut qbh

hpIqrltrpn{ htrurpur{np I umurtrul frtrlqhu urtrptr4hurur, urltrqbu { qurppbpu'rlurt lbpqn{

urpurmurlfrtr dn4hpfr qhtrbpurgf ut:

5. <Dnpdtrurlurtrnpbtr gnqg h mn{bt, nrr Junlbumbpfr\ hbrlnLLl p;nLphrytrbpLlutr;nLpn{

huputnurg{urd qnfrrlbpur.lfrtr purrlubp (tu<F-L<4tfA) hr'urlul4urpqfr urpumurlfrtr rln4urLhpftr

hudurqurrnuru[uutrn4 urfipfr bplupnLplnrtrtrbpfr hurdurp htrupurr[np I urnurtrurl puqrfttllln4 luqbp:

6.QnpduurlutrnpbL gngg h mn{hL, nn oqmuqnnEbln{ qburlfru phbnurgrlullp or4Lnflut4tutr

dr1nril, h2{urd hurdurlupqfrg hLuprur[np I utnurburl2pgurtrurlfL pLbnurgrftu p 6urnurqulpnLrl:

$uqfrunrf urmbtu.rfununrplurtr 2pgurtrulltrbpnrrl umurg{urt uprynLtrp!bpl Llurphnp btr

lfrpurnnLplnLtrtrbpfr uburuLl4nLtrfrg, rfuuutrur{npuqhu 4purbp lurpnrl btr ![rpurnr{b1 dudutLutl{ulftg

oqrnfrlurLlutr unbfuLnlnqfruLbpnLrl' gurbpur2brl luqhpurlfru qbbbpugfrru umuttrulnt hurdr'up' ftLlqbu

trurh {bpurllp{nr1 lnruuqurfrltrbpfr, 1u4!ur2bput lbl4tu{upbfr hulbfrtrhpf' urplurlfrb qutrb$hpft

hurlu.r!urpqbPfr hulluP:

U2[uurtnurtrpfr hfrfturlurL up4lnLtptrbpp hn4{ruttrbpf mbupnr{ hpurururpur\rft bL 5

rlfrgrrrqqrulfrlrqprrr|unur[nrlqurppbpu!rrrtrLbpriLrl.opticsandSpectroscopy(Q3),Liquidcrysta|s(Q2)'

Journal of contemproary Physics (Armenian Academy of sciences) (Q4), Molecular crystals and Liquid

Crysta|s (Q3), Mo|ecu|es (a2), |rtrp r|lulnLrl I uLnugr|ur6 urp4lnLtlptrbp|r rl|rgrrrqqrlltrnpbtr ltr4nrlr{u6

purpdp npul4fr rlurufrb: <hqfturlp urnurg{urd up4lnLtrptrbpg trbplurlugpfl h trurLr 5 rlfgurqqulfttt

qfr ur urdnrlnrltrbPnLrl:
trurphnp b tr2{ np hnrlL[urbtrbpp npntrp hpu'rmurpur!ffi btr rlfrgurqqurlfrtr qpufunu{nr1

qurppbpurlurtrtrbpnLrl tr npntrp nrtrbb Journal Quartile (02)' (Q3)' bLpurp\{nrrl btr fufrurn

{bpurtrrulfuuL tulu nlnpmf 2-3 r.'hnpdurqbuLhpfr ln4rlfrg' tr bpb hn4t{rl6t pL4nrtl{nrd b

unqurqpnLplurtr, 4ur tr2urlrr.r.rlnLrl f, np ptrrlnLL{nuJ h hF trnpngpp h umurg{urb uprpnLLptrbpft

updbpp: 
?



S. UrupnLfuurtrlurtrtr nLtrfr unr.r.rlg hurrlurhbqhLurqLbpft rlb! hn4tlu6' mqruqp{urb Journal of

Contemproary Physics (Armenian Academy of Sciences) ulluuqpnLrl: (bafttulaf rl2fuumutpttbpp,

. npntrp trbp\urlurgL{urd bU urmhtrurfununplutr 2pgurburltrbpnrd, nLtrbtr 29 hrlnLrl

(https://scholar. google.com/citations?user=DMSNrk4AAMJ&h l=ru):

Uhrlluqfrpg hu frn{frtr hurlr.uqulnr.uufuuhnril b u.lnbLurpnunLplurtrp h urpmurgnlnLrl I

hIdLu!utr 4pnqpLbpp:

<urnq h L2b1, np ur2fuurmutrpfr qfuurlurtr urpdbptrbpfr hbm rlfuru[tt unl1ut bL trurl"t npn2

pbpnrplnrLtrbp.

1. bp[pnp4 qfiunul ptl{url4urtrfrtr rlutrpullurutr trbpl4urgrgr{u8 bL mbuurlurt iln4b1u{npduttt

urprgnLtrptrhpp, uurlur1L unlur 1b rfrnpdurpupurluL npLf hltfttu{npnLrl: 9urpbft fp utt{h1tugLb1

Lurh npn2 {np6!tu[uL uprynLtrpLbp:

2. W.4.7. upL{ur6 | ubqurdlr. fu<p - lu('lf} hullu.rl4urpqfrg r.hnpdLurluLnpbtt qpuLguid

lurqbpr.ulfrL 6r.unurqr.ulpdurtr (Pulse laser),$lnLnpbugbLgttu{tt (CW laser) tr pugpn4duttt
(Transmission) uqb!mpp:

(bmurpppfp lfrLbp qpruLgbl r.r.r;u uu4bLlmpp purpdp uqblurpr.r.r1frb lnL6nrlnLtrurlnp1udp, qupqblnt

hu.rtlurp, pb up41n'p ur4bl4upnLrl l4ur bLpurl4urnnLg{urbp: Unrgn'p btrpulunnLg{ubp uqbl4up[

rlbg ur[trlu.t$nfd f:

CW laser- continuous wave (cw) laser'cw qp{nrrl | {rnpp rnunhpn{:

3. Ll{.4.8. mp{ud I ubqr.udtr fu<F -L<qG purrlurtrpfrg qpurlgrlud puqbpur;fL 6urnurqurlprlurtr

frtrrnbtrufr{nLplurtr [urfu{urdnLplnrtrp rlqtlurtr hqnpnLpnLtrfrg' 544.5 Ud L 561 ttil tuftpft

bpQurpnLplurlp qurqurpLbpf hr.r.rilup: 9npfg Llutpbfi | qmtrbl luqbpulftlt 6unr.r.rqu.rlprlurtr

qblbpugf nrl[r 2brlp ilrldutr hqnpnrpnLLfrg:

QtrnLurrlbtrurltrfr{, 6hZrn I tbplurlurgL{ n1 pb ilqrlutr hqnpnLplnLLp, ttt11 drlilutt

frtrLnbLufrlnLgnLbp, purtrfr np rlflrtrnqtr rlrlrlu.rtr hqnpnLp;urtr urpdbpn{, ' uur!u4t, ilrldutt

6urnurqur;pfr unu.rppbp rnpurlurqdfr 4bqpnuI, dhnp htr pbpr{nLrl rIqrIuL frtLnbtrufrr[nLplr.uL trutr ur11

updbplhp:

4. Uuhtrr.ufununLplutr 4.2 trLlurpf .rlbptruqpnLrl L uh4fruqpnrd 7-p4 tr[rup[ {bptruqpnLrl qprlurd I

tu<p-!<qfA- tu<F plfh oqmfr[urlutr rl4nultr frpurLluLug4bt h 532 Ld tttftpft bp[upntp;uilp , l2

L{ uhnrlntr.plurrlp h 12.5 (g hur6ufunLplullp frrlqn4uu.rlfrtr lurqbpn{:

l.rrlutr upmuhu4urnLplnrtrj (12.5 (g hr.r.r6ruJunLpluttp frrl4nrluur;ftr lurqbpn{) qunnq h

pln4frlurgnrplnrL unugugtrbl, pu.rtrh nn hur6r.ufunrplnrhp npn2{nLrl b tuqbnh urhph



bplupnLplurrJp: Utrqfrurlurtr qpurlutrnLplrutr rlbg qpnLrl bb"'pulse repetition rate", hu4hpbtt u{bflr

6fr2rn I qpb1' frrlqnLluft lpltrnLp1urtr upurqnrplnLtrp:

L2{u6 pbpnLplnLtbbpp, uulqurlL, lbtr trt{urqbgtrnLrl umbLuJununp;urtr updbpp: 9umurp{u6

btr rfrnpdurpurpurl,,;rutr urpdbpu{np hbnruqnrnntp.;nLtrtrbp tr p{ulfrtr hru2rlurpl4trbp, frtrlqbu Luh

LnpLlu:6 btr frrupdhp $frqflaurlautr purgurnpnrplnrbtrbp umurgr{r.ub urpqnLtrpLbpfr hurrlu.rp: ULnurg{urb

u.rp4lnrLptrbpp trnp htr L ilhb tr2urLur!nLplnLtr nLtrbtr $nunLfrqurlfr, ou{mhliu{f tr luqbputlfttt

Shqhlfrlh hrurhup: Umug{tub urprynLtrptrbpp, durutru{npurqhu, lurphnp bL drlduL 6unuqutlp|

gurbp frLLnbtrufr{nLplurtr (urlufrtrptr' plqbpurlfrL qbLbpugrlurtr gu6p 2brln{ Ubplutlfb luqbpttbpft

rl2ur!rlutr hurlurp:

2023 p{rululfr hnLLfruftr S.UupnLfutublutrp blnup nLtrbgur{ $fqflauQutt

(buruqnmnLp;nLtrtrbpfr htrurnfrrnnLrnf ((( CUU $<h) ubrlfrtrupfrtr h rlurtrpulluutr Lhpqutlutgphg hp

ulnbtruufununrplnLtrp: 1,u.r qumr.uufuutrbg purqrlurpfr{ hurpgbph, npnLghg qurpq ryrpduttl, np db6 Lt

lqurphnp ur2Juurmurltp | lurLnurp{h6 h umurg{urd urp4lnLLpltbpl hnruuft btt:

(wdnq{urd hrl, np S. U. UurpnLJuurtlurtrfr <l-urqbpn{ rlu!u6{ur6 $lnrnpbugbttgfutlf

r.hnpdurprupulur! hhrnurqnLnnLrlp hhrlnL! plnLpb4r.ulrutr $nmntrurlftr LprnnLg{tu6pLbpnLil L1

14nfrrlbpLbpnLrJo pbrlu4n{ urmbLurfununLplnLtrp frn{frtr pur{upupnLrl b (< Pnq-h qntdhg

pbltrudnLur[urtr umhtrurlununryJnLtrLbpftr trbplurlugrlnq pntnn qurhurtrgtrbpfttt, huLt

u.rnbLufununLp.putr hbqhLurqL uLlurulud urpdurtrfr h U.04.21 - <luqbpulfL ShqhUut"

rfuutrurqfrrnnLp;urrlp $frq.-rlup. qfmnLplnLtrtrbpfr phltrur6nL[ qfmur!tutt uumf6utttfttt:

$ Jrq.-dur p. qhLnnrpl n rtrtrbpfr qnIrn np' ., ,J' (, U'nqulrutr

+. <. Uurpqulurtrfr uunnpuqnnlpJnrtrp huumulmntd bd,

<< qUU $<h r.hnfumbonbL, S.il.q.p.
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