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Y4enslii cexperapb KaHAUAAT (U3. MaT. HayK, JOLEHT
CIeLHaIU3UPOBAHHOIO COBETA B.I1. Kananrapsin

Upfuwwnwuph punhwunip uywpwghpp

Bduyh wpnhwlwbnyaniup

Uwnbuwfununigjut uywwwlu bt hnwgnunb), wnwownpyb) hwdwywpgbip

$nuintwght pinlwnwih b pjwtunwht thnwiht hwlwuph hpulwuwgdwu
hwdwnp:

bnunntwjht pnjunwih tuwndwdp hGnwppppnieiniup Wwjdwuwynpgwd
£ wbjuuninghwubpnd npw  wju Yphpwndwdp: Lwuh np $nnnuwjhu
pinunwinud bl $ninntup Yunwldwpnd £ djnwp dnunpp hwdwwpg, www
Ywnwdwpbh $nunnuwiht pinlunwih nbwpnd  huwpwynp £ unwbiwg
dnuinuwght wpwughuwnnpubip: Uhwnunnu inpwughuinnph hpwgnpddwu
dnnbp  wnwowplyytiy £ uwungwihbph  dwybpbuwihu - wwgqinuubpnu
$nuntwgh - pnlwnwih - ppwgnpddwdp  [1],  huy  Yhuwhwnnpnswihu
dhypnnbignuwwinnpubipnd,  Ypyht  Inuntwht ppnlwnwih - dhongny
wnwwnyyby £ owwnhywlywt nhnnh dnntip [2]:

Uh $nwintph Sudwtu wpgbijwthwlynwdp dnwh  wnlwnypjudp  nbwpnid,
ptipnd £ $nnnu-pnunint thnfuwagnbignipju wuhpwdtinniejwu, wjuhupu
oywhlwlwu hwdwlwpgnwd ny gdwjhu wwpph  wnwjnygjwu: Unwohu
wluwwnwuptbpp Yuwuwwpdb) Bu (nyu-wwnnd hwdwlwpgbpnwd, npuntin ng
gdwjht wwpph nbpp Ywwwpnd £ jnyu-wnnd hnfuwgnbignieyniup: Wn
hwdwlwpgbpp  dnnbuwynpynud Gu - bjuu—Lwddhuqup  wuwnhbwuwhu
utithwlwu yhbwlubph dhongny [3], b $nuinintwght wpgbjwhwynid nhwunkijnt
hwdwnp wuhpwdtion k nhuwnybg [(Nyu-wwnnd nwdtin
thnfuwqgnbignipniuttipp:

bnunuutiph wpgbwthwyndp b pyup wuhwdwfudpywdnieiniup
(antibunching) pwqdhgu nhwyt £ Gpydwlwpnwly hwdwlywpgbipnd [4] ng
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qdwihu wwpph  wnywjniejuu nbwypnuw: Gpydwywpnwly  hwdwlwpgnu
Gpynt pnunnuh wnwowgdwu hwywuwwunyeniup dnnbih punpnipjudp
wpnbu huy ujugbgywsd £, wjunwdbuwjuhy wyn hwdwywpgbpnd $ninnup
wpgbwhwynuip b nyup wuhwdwhudpdwdnieniup nubu W wbuwlwu, W
thnpéwpwlwu hbwnwppppnigntu [2, 3]:

bnunnuwjht pnjunwih unwgdwt, nidbinugdwu hwdwp  owunhlwlwu
hwdwlwpgbpnuw Yhpwnydtp Gu twl fEYnpwdwguhuwlwu  hunnlygyusd
pwthwugbihnieniup [5,6], npwbin ubithwlwu Yhdwlubipp nGYwlwpbih Gu
Mwph hwéwfuniejwu dhongny, npu £L wwwhnynu E
FlEywpwdwquhuwlwu  hunnigws  pwthwugbihnipiniup:  Snunnuwhu
pinjwnwu nhundb b uwb wydbh pwpn hwdwlwpgbpnd' pwunwhu
pniutijwgdwu sunphhy (NYwihqugywd dwybpunypjwiht wjwqinuubpnu
[7],  Gpy-tpupwnuwiht  hwdwlwpgbpnwd  [8],  wnwowpyyky bGu
thnpdwpwpwywu [nwnwiubip Uwunoughywwnpubpnud [9],
uwunnbquununwpwlwu hwdwlwpgbpnu [10], gbiphwnnpnhs onewubipnud
[11], nbgnuwwnpwiht pywuwnwihu EGYunpnnhuwdhy hwdwlwpgbpnd [12],
whun dwpduwjht hwdwlwnpgbipnud [13]:

Pwgh wjn, nidtin pywuwnwiht nkdhdnd wofuwwnmwuph hwdwp wuhpwdtion
E wuwjpwpb] nGynhbpbunnyejuwu nbd, npp fuwugupnuw £ pwuwnwihu
yhbwyh duwynpdwup: LJwuwnwiht yhdwyh duwynpdwu hwdwp Yuplnp
E nygdwjunigywu b dwpdwtu gnpdwyhgubiph hwpwpbipnigyniup:  Ybpohu
wwphubipht ywuwywd pwpn hwdwlwnpgtip dhgngny huwpynp k tinti pwpanp
nsqdwjuniejwdp hwdwlwpgbph unbindnuip, huswhupp BU' nbgnuwwnpnu
wbnunpjwd  wwndwlwu  hwdwywpgbpp,  2nubthunuh wugnuwing
wwjdwuwynpjwd onpwubpp [15], npnbn  nsgdwjuniygniup  wwuljwy
wugwd Ubd £ wnndwlwu dhowydwptiph nsgdwjunteniupg :

Uwnbuwfununipniup udhpywsd £ pninnuwjht wpgbjuthwydwu nbuwlwu
hGwnwgnunigyniuubphtu, Jwutwynpwwbu wnwe bGu pwpyti dh pwuh
owywhlywlwu hwdwlwpgbph ufubdwubp, npnugnd Yupbih b unwuw)
dnuinuwght wpgbjwthwynwp: Unbuwfununiegniund putwpydws £ twl
wpgbjwthwldwu  wbnnngyniup  Gpywpwgubine  dbpnnp  wpuwphu
dwdwuwyhg Yuwppwd nbYwlwpnn  nwonh  dhongny:  Skuwlwu

4



hwoqwplubpnud  hwodh £ wnwé  dhowdwiph  wanbgnugniup:  Npwbu
dwpebdwwnhlwlwu dnnb) dwnwjnuw £ Ybpph ngéwjunipjudp wuhwpdnupy
nhuwhwwhy oughywwnpp, Gpp wit gpgnynud £ wpnwpht nupwunny: Ykpp
puuwpldws pninp hwdwlwpgbpp' bwundbluwuhlwlwu oughywwnpubpp,
owywnhjwlwl vwunnbignuwwnnpubpp b wyt huwpwdnp k£ puniypwagnb)
nhnwplyqws dnnbind, wyn huy ywwndwnny £ npw nwnwduwuhpnipiniup
pwywlwuhu wpdbpwynp Ywpnn L |hubp thnpdh  huwpwynpphuu  jwy
dnnbjwynpdwu hwdwn: Luuwpyyt U wpunwpht nuownh b oughywwnph
wwnpwdtinpbiph wanbgnigyniup $ninnuwghtu pinyunwih Ypw:

Ugfuwwwuph dbly wy tywwwlu £ nwnwduwuppb) hnquiht thwwupp
pJwuwnwih pwnup nbdhdnd, pusp niup U wbuwlwu, U Yhpwnwlwu
Upwuwynipiniu: Pnywiht thwlwupny oughjwwnnpubpp hwunhuwunud Gu
hwéwfunigywu thnthnfudwt gnpdhpubip, npnup nibtu nsgdwihtu  punype:
Upwup hpbug nbipu Gu gpwyt pjwunwiht hwdwlwpghsubph unbinddwu
dbg [16,17]:

UpGawpinunyaqwt bwyunpwlj

e <Lhwwgnunbi Ybpph ny  qdéwihtu  pjwuwwiht  wuhwpdnuhly
nhuhwwwhy oughywwinph Jwppp gwdp pnunntubiph  pugdw
pUh L dtd nygdwjunieyniuubiph nbwpnud U huwpwynp pywunwihu
Gplnypubtiph, yhéwyubph hpwywuwgnuip:

e Sbnunuwjhu pnwunwih unwgdwu unp dbennubtph  wbuwlwu
htwnwgnungyntup Ybpph ny gdwihtu pjwuwnwihtu wuhwpdnupy
nhuhwwwnhy oughywwnpnud:

e Upwwphtu obpdwiht $nwintitbiph b wpunwphtu nwownh Swnuywu
hdwnyuubph  wwpwdbinptph  wgnbignuyeyntup - pywiunwihu
wuhwpudnuhy nhuhywnhy oughywwnpubiph Jupph Ypw:

e Huhwwghwih  wgnbgnigywtu  wbuwlwu  hGwnwgnunngeiniup
wuhwpdnuhy oughywwnnpnid hpwlwuwgynn pinunwih ynpw:

e 2Ppywgywd  wpwpht nwowh - wqnbgnipjwdp  pYwtitiwihl
wuhwpdnupy nhuhwwuwnhy oughywuwnph nbuwlwu
htwmwgnuiniejniup:



e Muwpwdbwnphy thnywjhu thwwupny  oughjwwnnpubpnu
pjwuwnwiht  pwnuph L thnyuwiht hwlwuph  nbuwlwu
hbwmwgnuiniejniup wnwwpht Swniujwu hdwnuuubipp
wanbignipjwdp:

Qhprwlyutt unpnypn

e Unwowpyyti b&GUu pJwuwwht  wuhwpdnupy nhuhywunhy
oughywwinpnd $nuinuwihtu pinjwnwih unwgdwu unp dbpnnubp'
Yhpwntiny hwonpnulywu Swnwujwu hdwyniuubn:

e  LJwuwmwihu dwpnn  wuhwpdnupy oughywwinph  wbuniejwu
qungugnip ntgnuwtuwihu whpnypentd, dbé nsgdwjunipiniuttinh
nbwpnud:

o Uowlyty t wbunygynit, pb htuswybu Bu  wpwnwphu  obipdwjhu
$nwintiubiph phyp b Gwnwywu hdwniuh wwpwdbnpbpp wgnn
pywuwnwiht wuhwpdnuhly nhuhwwwhy oughywwnph Ypw:

e  2hpwwgywd wpwnwpht nwownh  wgnbignyeniup  pywunwihu
wuhwpdnuhy nhuhwwinhy oughywwnph Jwpph ypuw:

e  LJwuwnwhu  pwnuh UL thnyuwht  thwlwuph  unwgnuip
wwpwdbnphy thnywihtu hwlywupny oughjwinnpubipnid wpunwphu
Suinwywu hdwnyuubph Yhpwndwdp:

Yhpwnwlwl wtwlynipiniin

Uwnbuwfununipjniunid unwgqwd  wpryniupubpp,  pwgh  wnbuwlwu
htGwwppppnipniuhg, nwbt  twl  JGé6  Yhpwnwlwu Uowlwynigyniu:
Oughywwnputiph - nhnwplwé  donGubpp - Jupnn Gu - Yhpwndb
twundbfuwuhyulwu oughywwnnputipnud, gliphwnnpnwlwu  Rnubithunup
hwugnygny onrewubtipnud, huswtiu uwl owjinhljwwhpwjhu
hwdwlwpgbpnuwd:  Wu  hwdwlwpgbpnd  $nintwht - pnjunwu b
pywuwnwiht Jhéwlubiph qbutpwghwu Yupnn £ Yhpwnyb) pjwtnwhu
hwdwlwpghsubph,  $nunuwhu  wpwughuwnpubph phpwywtwgdwu,
pywuwnwihtu uygpniupny wotuwwnn hbnwhwnnpnuwygniejwu dhongutiph L
wj| unpwunp pjwuwnwihu wkluuninghwubph hpwjwuwgdwu hwdwp:

Nuwypnwwanipuub bEpuyuqgyng hhduwljwu npnypubpn
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e Pwqiwdpnunnuwiht pinjunwih unwgdwu unp dbpnn ng gdwjhu
nhuphwywwnhy oughpywwnpnd wpwnwpht Gwnwywu  hdwniuubph
Yphpwndwdp :

e Ny qdwhu nhupywwhy pywunwiht  oughywwnph  Ypu,
wpuwphtu  obpdwiht - nunuubiph  dhopt pYh L Swnwywu
hdwynuyuubph wwpwdbwpbph wgnbigniejwu wbunigjuu dowlynid:

e Ny gdwht nhuhywwnhy pywtnwiht  oughywwnph Yupph U
ninnuwght - pnjwnwih unwgdwu  wbunEjwtu  dowlndp
shywgywd wpnwpht nunh ntiwpnud:

e Muwpwdbwnphy ny  gdwhu  nhuphwywwhy  oughpywwnpnid
pywuwnwihu pwnuh b thnywiht hwlwuph unwgdwl nbunyejwu
dowynwip wpunwpht Swnwjwu hdwniuubiph wgnbgniejwdp:

Whiwpwuph thnpdwhwywanysniup

Uwnbuwlununipjwt hhduwlwu npnypubpp ptuwpyyl) tu << FUU H<h
ubdpuwpubppu, U ubpluywgdb;  Bu  hbnlyw;  ghwwdnnndubppt’
IONS(International Network of OSA Students) Armenia, IONS North America 7,
Laser Physics 2015 L wyu:

Spwwwpwlynidubipp

Uwnbuwlununipjwt  hhduwlwt  wprynwptbpp nyjwsd Gu 4 ghnwlwu
hnnwdubpnid, npnug gnigwyp pipdws £ ubindwagph ybponud:

Uppbuwpinunipqutt junnigudpp

Unbuwfununigyniup . Juqdywsé £ ubpwdnipiniuhg,  snpu gjfuhg,

Ggpwywgnip)niuhg L hnywd gpwlwunipniuttiph gwulyhg:
Uwnbuwfununipjwt dwywip 110 ko b, wju wywpniwwynud £ 34 uwp W 127
gpwlwuntpjwu hnnud:

Whiunpwtuph pnwtinulnipniup

1-ht gyntfup nwup ubpwdwywu punyp: Uuwnbn ubpywjwgynid £ puunwhu
wuhwpdnuphy  oughpwwinph  Jwpbdwwplwywu dnnbp L npwuny

hpwlwuwgynn Phahwlwu hwdwlwpgbpp: Uu gfund ubpyujwgyws tu
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uwl pwg pjwunwihu hwdwywpgbph hGnwgnndwt dbpnnutipp, huswtu
twl hwdwnnn tywpwgpdws Bu wiu phghulwu dadnipniuttipp, npnup
wuhpwdtion Gu hnwqw hwydwpyubph hwdwp:

1.1 Gupwgunid  wpwnpjwé £ funnggywu dwwphgh  punhwtnip
wbuneyniup,  puswbu  twb  junnEywu dwwphgh hwdwuwpnudp!
hwidwlwpgp 2powwwinnn dhowywiph htin thnfuwgnbignipju nbiwypntd:
Cwpwnpywd  wbunigniup  ubpyuyugwsé £ Uwpyndjuwu  wpngbiuubiph
dninwynpnipjwdp:

1.2 bupwgunWd wpwnpws £ pwunwhu  Jhdwlubpp  thnywhtu
nwpwdénigniund  ubpluywgubint wbunyeyniup, dwutwynpwwbiu
uywpwgnyws £ dhqubph $niuyghwt b npw hwnynipniuutipp:

1.3 bupwqfunW swpwnpjwsé £ dnu-LEdwuh hwjwuwpdwu  Nddwu
pYwjhu dbpnnubpp pwg hwdwywnpgbph hwdwn:

1.4 Gupwgunid wpwnpjwsd b pwtnwiht wuhwpdnuhly oughywwnph
punhwunip  wbungyniup: Ljwpwgpwd £ wpnwpht  nwownp
ntywjwpdwdp pjwunwihu wuhwpdnuhly oughywwnph dnnbip wyuwnynn
wihph dnunwynpnigjwdp, npp punyewgpynd £ hbnlyw) <wdhpunnujwuny'
H=Aa%a+ y(a™)?a® + f(t)(fa* + Ta), wjuwnbin 4 = wy — @ wwwwppl k
wpunwpht  nwnh  hwwpunieywu b oughywwnph  ubithwlwu

+

hwéwfunigywu  dhol, y-u  nsgdwjunieywu  gnpdwyhgu £, ,a* L a-u

hwiwwwuwufuwuwpwp dudwu b nsbswgdwt owbipwwnpubpu Gu, 0-u

nwowh wdwhwnninp, huy fre-u Swntujwu hdnyuubiph

hwonpnwlwunyeyniuu £, npp  uqwpwgpymd £ hbnlyw)  wbupny’
n T

fity= z E":_.TL::‘, npwnbn t-u Gpynt pdwnyuubiph dhol hunbpwiu k,
=0

T-U hdwntuph wmunnnipniup, huy m-p hdwniuubph ghyu b LYwpwgpywd

Gu twlb wpu Jwpbdwnpyuwlywu dnnbnyd  ubpyujwgynn Phghlulwu

hwdwlwpgbpp b npwug punhwunyp  punewgpbpp,  Yhpwndwu

whpnypubnp:



1.5 bupwgund ujwpwgnpywd Gu nyup wnbuwlubpp pun nnntwght
yhbwlwgpnigjw, dwutwynpwwbiu  ubpluyugywsé Bu  fudpwynpyws,
hwywfudpwynpywd b Ynhtipbuwn (nyubiph hwnynyeyniuutipp:

1.6 Gupwqfuntd 2wpwnpywsd £ wnweht gjfup hwdwnnun wdthnthndp:

2-pn gfunwd ubpluwyjwgdwsd £ Ybpph  nygdwjunipjwdp  ntignuwnnpnu
pwqiwdninnuwiht  pinjunwih  unwgdwt  unp  dbpnnubp Swnwjwu
hdwynwjubpny  dnnnyugdwé  wpunwpht nwonh  nbwpnd:  Unwgywd
wprynwuptbipp hwdbdwwndnd £ dnunppndwwnhly - wpwwpht nwwnh
Yhpwndwdp unwgyws nninuwghu pinwnwgh hbw:

2.1 bupwgfundd wpwnpws £ pnuntwhu  pnlwnwh  hwdwnnn

LY.1 hdwniuwjht wpwwpht nwswnh
Yhpwndwu nbwpnid, hdwniup
wnwybjwgnyu wndtiphu
hwiwwwwnwutuwunn B, Ywiujwdnipiniup
wwwwpph gnpdwlghg,
dhwhnuntuwiht pinwnwih ntdhdh hwdwp:
Mupwdbwnpbpu 6U' 3y = 15, 2/y =6,

1=55y"% T=0.4¢"

1.0
0.8
0.6
0.4
PP .
0.21 e
1 2 3 4 0 1 2 3 4
I k

LY. 2 hdwynyuwjht wpunwpht nwonh Yhpwndwu nbwpnid, hdwnyuh
wnwybjwgnyu  wpdbipht hwdwwywwwuluwunn B, wjudwdnigyntup
wwuwiwnpph gnpdwlghg Gpypninnuwiht b Gnwdninnuwihtu  pnlwnwih
nbdhdh hwdwp: Mwpwdbnpbpu B0 hwdwwywnwuuwuwpwp y/y = 30,
8/y =12, 1=55"" T=04y", y/y =11, /¥y =12, r = 5.5¢"%, T=0.4y"



nbungyniup: Snyg £ wpdb, np pninntwght pinjunuwih  unwgdwu
hwjwuwlwuniejniup Utkipph nsgéwjuntpjwdp nbkgnuwwnnpnul
dnunppndwwnhl wpnwpht nwownh nbypnd uwhdwuwhwyyws £ 0.5-ny:

2.2 bupwgunud nhwnwpywd £ Ybpph nsgdwjunipjudp  ntignUwwnnpp
wpunwpht  Gwnwywu  hdynyuubpng - dnnnyugywé  nuwownh  nbwpntd,
uywpwgpyws £ Gwnwjwu hdwynyuh ywpwdbnpbph hwdwp: Luuwpyjws
E wju wdblwowwnhdw] wwydwup, nph nbwpnud unwgynd £ dwpuhduy
hwjwuwlwunyejwdp $ninnntuwjht pinYunw:

2.3 Lupwgfun ubpyuwjugwsd b dhwhpnunuwihtt pnunwih unwgnip
Sunwywu hdwnruubpny dnnnyugqwd wpunwpht nwownh nbwpnuw: Snyg k&
wpyb, np Qwnwywu  hdwynyuubph Yhpwndwt nbwypnd  huwpwynp |
unwuw| dhwpnunuwiht pinyunw 0.82 hwwuwywunygjwdp, npp dnwin 1.6
wuqwd gbipwqwugnd £ dnunppndwnhy nwowh nbwphnd  unwgywsd
wpryntuphg: Upryntupubipp wwwnybpdwsd Gu ujupnud, npnbin & = 1 — 4/

2.4 bupwgun ubpluwjugdwsd L Gpydnwinuwiht b Gnwhnuinuwihu

LY. 3 (a)-nud wwuwnybipdwsd £ dwpnip Gpypninnuwihu |23 dSnyh yhbwyh
dhqubiph $nwuyghwu, (b)-nd wwwlbpdws £ hdwniyuwht  wpwnwphu
nwowh  Yppwndwu nbwpnwd, hdwnyup  wnwybugnyu - wpdtiphu
hwdwwwuwwufuwunn  wwhh  dhqubiph  $niuyghwt  GpyPpnunnuwihu
pinjwnwih nbdhdh hwdwp: Muwpwdbwpbpu GO p/y =30, 2/y =12,
=554 T=0.4v".
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pinjunwih unwgnuip Ynyhtu Swnwujwu hdwyniuubph Yhpwndwt nbwpnud:
Wuwntin unwgyty £ Gpydnuintwght pinunw 0.6 hwjwuwlwuniygjudp L
Gnwhnunwuht  pnyuwnw 0.4  hwjwulwunigyudp:  Upryniupubipp
wwwnlbpjwd bu uupnw, hwdwwwwnwufuwtwpwp Bpydnnnuwhu b
Gnwhnunuwiht ntidhdubph hwdwp: Uu pwdund nhunwpydtp £ uwl
unwgywsd Jhdwyubiph dhgqutiph  $niuyghwibiph b hwdwwwwnwufuwu
dwpnip yhbwlubph hwdbdwnnigniup:

2.5 tupwqfund ubpyuwywgyws E Gpypnpn qfuh wdthnihnuwp:

3-pn gjfunwd ubpuyugqwsd £ obpdwihu $ninnuttiph pyh wjt uwhdwup,
nphg uluwd dnyh ypbwyp Ybpwunw £ nbynhbpbunniput wwwméwnny:
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owbpwwnpubpu Gu, 2-U nwonh wdwhwninp, huy b A(E)=4, —at
dwiwiwlhg Yuludwd wuywiwppy, a-u shpwh gnpdwyhgu E:
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Yhpwndwtu Ywpbih £ unwuw] pwpdp hwjwulywunigjudp dhwbninntwihu
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3AKJIKOYEHUE
roPT. OBCENAH
MONYYEHMUE POTOHHOI BJIOKALLbI U A30BOIA
ABTOMOJCTPOIKN B AUCCUNATUBHbIX HEJMHEWHbIX
CUCTEMAX KEPPA

B AuccepTaumn nNpeanoxerHbl N NCCNEJOBaHbl KBAHTOBbIE CUCTEMDI, B KOTOPbIX
BO3MOMHO nony4eHne q')OTOHHOﬁ 6J'IOKaJ],bI N COCTOAHWIA CbaSOBbIX
aBTONOACTPOEK.

MpuunHoii BO3pacTatoLLlero uHTepeca K (DOTOHHOW Onokage ABnAlOTCA €€
npumeHeHua B pu3MKe U B HOBellmx TexHonoruax. B adpdpekte poTOHHOM
bnokagpl oAMH (POTOH ynpaBnAeT BXOA, JApyroro (pOTOHa B CUCTEMY,
cnepfoBaTtenbHO, Mpu  ynpaenAemoil (bOTOHHON 6noKaje MOXKHO MOAYYUTb
¢poTOHHBIN TpaH3ucTop. TeopeTuyeckaa peannsauma hOTOHHOMO TpaH3UCTopa
6bina npepnoXeHa B HaHOMETPUYECKMX MOBEPXHOCTHbIX MNNasMoHax, a
UMNAemMeHTaUMA  ONTUYECKOro  auoja - B MONYyNPOBOAHUKOBOM
MuKpope3soHaTope. MockonbKy hoTOH-POTOHHOE B3aUMOAENCTBME OTCYTCTBYET,
ANA peanusauun (pOTOHHOW 6noKagbl HyXHbl OYeHb Oonblune HENMHEIHOCTU.
doToHHaa 6nokaja Obina peanusoBaHa B ONTUYECKWX pe3oHaTopax, B
CBEPXMPOBOAALLMX INEKTPUYECKUX Lenax ¢ nepexogamu [IxosedcoHa, B
HaHOOCLMANATOPaAX, a Tak Me B KBaHT-3EKTPOAMHAMUYECKUX pe30HaTOpaX.

[lnAa onucaHuA BbILLEYNOMAHYTBIX CUCTEM MCMONb30BaHa MOAENb KBaHTOBOIO
aHrapMOHMYECKOTO OCLMNNATOpa C HennHeliHocTAMM Keppa nog, BosgelicTBrem
BHELLUHEro MoaynmposaHHoro nona. C nomolybio MOAYNIMPOBaHHOrO MonA
BO3MOMHO KOHTPONMPOBaTb MNPOLOMKUTENBHOCTD U BEPOATHOCTb (POTOHHOM
6nokagpl.

B Anccepraummn Tak e mccnepoBaHa 3aada NnapameTpPUYECKOro OCLUINATOPA,
rAe paccMaTpuBAatOTCA PETYNAPHbIE U XaOTUYHbIE PeXMMbl paboTbl AlA Manoro
uncna (POTOHOB a TaK Me PacCMOTPEHbl reHepauua cocToAHue asoBbIX
aBTOMOACTPOEK B peMuMe Xaoca.

B aucceprauum nonyyeHsl cnepytolime pesynbratbl:
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¢ [lokasaHo, 4TO MOA BO3AeliCTBUEM MocnefoBaTeNbHOCTU [aycOBCKUX
VMMYNbCOB, BEPOATHOCTb  MOMyYyeHWA (POTOHHOW  Onokagpl B
aHrapMoHuy4eckoM auccunatneHom ocumunnatope Ha 30-90 npoueHToB
6onbLue yem npu oTcyTCTBUM  [ayCOBCKMX MMMYNBbCOB.

o [lokasaHo, Kak 4ncno POTOHOB pe3epByapa U napameTpbl [ayCOBCKMX
MMMYNbCOB BAWAIOT Ha BEPOATHOCTb POTOHHON bnoKaabl.

e [lokasaHo, 4TO MpW UCMOAb30BAHMM YMPMA, MOMHO MONYyYUTb
OAHOMOTOHHYIO 6noKady ANA CUCTEMbl C ManblMU HENMHENHOCTAMU
(NATb pa3 MeHbLLIe YeM B UMMYbCHOM PEXUME).

e TleHepauma coctosHue (pa3oBbiX ABTOMOACTPOEK B PEXUME Xaoca B
napameTpu4ecKoM HeMHEHOM pe3oHatope. lMokasaHo, YTo co3paHue
KBAHTOBOIO Xaoca BO3MOMHO TOMbKO MpU CNeunUYEcKnX 3HaYEHNAX
napameTpoB UMMy/bCa U 4acToTbl.

SUMMARY
GOR H. HOVSEPYAN

OBTAINMENT OF PHOTON BLOCKADE AND PHASE LOCKING IN
DISSIPATIVE SYSTEMS WITH KERR NONLINEARITIES

The goal of the dissertation is the research and discussion of quantum systems,
where implementation of the photon blockade and quantum phase locked
states are feasible to obtain.

Growing interest of investigation of photon blockade is because of their
fascinating potential applications in new technologies. In the photon blockade
the optical response to a single photon is modulated by the presence or
absence of the other photons. Photon blockade can be used in photonic
transistors if the process of photon blockade is controllable. Implementation of
single photon transistor has been suggested in nanoscale surface plasmons
and implementation of optical diode by photon blockade has been suggested in
semiconductor microcavities. To realize photon blockade very high
nonlinearities are required otherwise decoherence and dissipation destroy the
quantum nature. The photon blockade has been predicted in cavity
electrodynamics, in photonic crystal cavity coupled with a quantum dot, in
quantum optomechanical systems and also in Josephson junction based
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superconducting devices. All above mentioned systems can be described by
mathematical model of quantum anharmonic oscillator with Kerr nonlinearity.

The dissertation is devoted to theoretical research of multiphoton blockade in
quantum Kerr nonlinear dissipative resonator driven by a sequence of
Gaussian pulses, Gaussian pulses has been used to control duration and
probability of photon blockade.

Another topic which is discussed in the thesis is phase locking phenomena in
parametrically driven nonlinear Kerr resonator at low-level of quanta. The
phase locked states has been discussed in regular and chaotic regimes.

The following results were obtained in the dissertation:

It is shown that in dissipative nonlinear oscillator under train of
Gaussian pulses photon blockade effect is possible to implement with
probability 30%-90%, which is greater than in case of monochromatic
field.

It is shown how mean number of photons of thermal bath and
Gaussian pulse parameters effect on photon blockade.

It is shown that in case of chirped external field single photon
blockade is possible to implement for lower nonlinearities than used
in case of pulsed modulation.

The generation of quantum chaos and phase locked states is
investigated in parametrically driven nonlinear quantum resonator
under train of Gaussian pulses. It is shown that phase locked states
can occur at low-level of quanta in strong quantum regime. It is
shown that only for a specific values of the pulse parameters and the
field frequency is possible to create quantum chaos and the behavior
is completely different from the standard nonlinear Kerr oscillator in
pulsed regime without parametric excitations.
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