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Kirisiw. Aq jaqtilig, moldir deneler arqali otip, bir
bolegi jutiladi ham boyaladi. Biraq kozge korinbeytugin
infraqizil lazer nur1, arnawl kristall arqali otip, jasil boladi.
Bunday tirdegi qubilislar jiyilikli spektrdin sizigli emes
ozgeriwin ham jaqtiliq tolqnimin dastesinin kenislikli
formasin uyreniwshi ilim esaplangan sizigli emes optikaga
tiyisli boladi.

Kogerentlik optikaliq nurlamw deregi — lazer jaqtiligi
zat penen Oz ara tasirinde optikaliq moldir izotrop ortaliqta
terbelis jiyiliginin o6zgeriwisiz tuwri siziql taralsa, onda
s1zigqli emes optikada bul basqasha bolip otedi [1,5]. Siziglh
emes optikaliq qubilislar kvantliq teoriya tiykarinda, o
jiyiliktegi elektromagnit tolqinlar o6tiw waqtinda ortaliqta
tek us1 jiyilikte emes, al basqa jiyiliklerde de terbelisler,
musali, 2o, 3® ham t.b. korsetkishlerdin eselengen jiyilik-
lerinde payda boladi. Optikaliq diapazonda bul qubilis
quwath lazerlik nurlarda, sizigli emes optikaliq kristallarda
baqlanadi. Bunday halda dielektriklik beyimlilik y ham
zattin dielektriklik polyarligi P quramali turde tolqinnin
elektr maydanimin E kernewliligine baylanisli boladi [2,9]:

P =xEy+ xPE?* + y®E3 + -, 1)
yagniy, zattin elektr maydanina reakciyasi tek gana E
birinshi darejesine emes, al bir qansha joqar1 darejelerge

proporcional boladi. Eger jaqtuliq tolqnmmin elektr
maydanimin kernewliligi waqittin garmonikaliq funkciyasi
esaplanatugin  bolsa, onda birdey jiyiliktegi eki

garmonikaliq funkciyanin (misali, E*2) kobeymesi eki
eselengen jiyiliktegi funkciyaga alip keledi. Bul zattin
polyarliligi  sebepli bolgan anlatpada 2@ jiyiliktegi
terbelisler qatnasatuginligin bildiredi. Sonliqtan, ortaliq 2®
jiyiliktegi tolqinlardi da nurlandiradi. Bul qubilis ekinshi
garmonikanin generaciyasi boladi.

®; ham ®; jiyiliktegi eki tolqinnin taraliw1 jagdayinda
03=0;t0; hdim ©’;=w;-0, jiyiliklerdegi tolqin terbelisleri
kelip shigadi. Onda ortaliq saykes keliwshi jiyiliklerdegi
tolqinlardi nurlandiradi ham bul qubilislar summaliq ham
ayirmali jiyiliklerdin generaciyasi dep ataladi. Ortaliq w3
jiyiliktegi nurlamw 6tiw waqtinda ortaliqin  ®3=m;+®;
ugsagan bir waqitta eki ®; ham w, jiyiliktegi terbelisleri
boliwi mumkin. Bul qubilis jaqtiligtih parametrlik
generaciyasi boladi.

Barliq siziqlt emes processler P nin E ge kvadrath
baylanisliligina tiykarlangan ush tolqinli 6z ara tasir etiwge
kirisedi.

Lazerli nurlamiw koéplegen jagdaylarda nurlanmiwdin
belgilengen jiyiligine o iye (organikaliq boyawlardag:
lazerler ham titanli sanfirdegi lazerden basqa, olar A®w<wg
salistirmali kishi diapazonda nurlamw jiyiligin bir tegis
bagdarlawga boladi). Ush tolqinli 6z ara tasir etisiw
generaciyalawshi tolqinlardin jiyilik diapazonin Awm-wmq
generaciya jiyiligi menen salisitw mumkin bolgan
shamaga deyin keneytiwge mimkinshilik beredi.

Anlatpadagi tek gana P nin E ge kvadratl baylanisliligin
esapqa alamiz, sebebi nurlamiw intensivligi joqarilagan
waqitta tek usi quram payda boladi. Biraq, kubliq ham

joqariraq darejedegi baylanislar bunnan da qizigiraq
qubilislardi baqlawga boladi, misali, jogar1 garmonikaliq
generaciyasi (Ushinshi, tortinshi ham t.b). Bul daslepki
nurlaniw jiyililiginen onlagan ese joqari bolgan jiyiliktegi
kégerentli nurlaniwdi aliwga boladi.

Sizight emes 6z ara tasirdi amelge asiriw ushin zattin
polyarizaciyalantw1  elektr maydanimin kernewliligine
sizigh emes baylanisliliqqa iye ortalig — siziqli emes
optikaliq kristall talap etiledi. Onin qdsiyetlerin ham
tolqinlardin ush tolqinh 6z ara tasirin baqlaw ushin ganday
tiykargr talaplar qoyilatuginligin konkret qubilislarda
aniqlaymiz.

Sizighh emes optikaliq kristallda quwatl
nurlamw tasiri astinda belgili bir shartlerdi orinlaw
waqtinda ekinshi garmonikanin generaciyasi (EGQ)
baqlanadi. Bunin ushin birinshiden, nurlamiwdin jetkilikli
darejedegi intensivligi talap etiledi. (1) Tolqnmin elektr
maydanimin  kernewliligi qansha joqar1 bolsa (demek,
kernewliliktin kvadratina proporcional bolgan
intensivlikte), s1ziqh emes duziwshilerdin
polyarizaciyalaniwina bolgan ulesi sonsha tlken boladi (1).
Misali, tolgin uzinligr 1,06 mkm bolgan neodimli lazerdin
infraqizil (IK) nurlaniw1 ushin tolqin uzmlig 0,53 mkm
bolgan ekinshi garmonikaliq nurlaniwi intensivlik I1-10°
Vt/sm? bolganda baqlanadi. Intensivliktin bunday manisin
aliw ushin adette, impulsli lazerdi qollanadi, yagniy,
dawamliligt t Dbolgan qisqa jaqtiliq impulslerin
nurlandiriwshi lazer.

Onnan basqa, S jaqtiliq dastesinin kese kesiminin
maydanin  kishireytiw mumkin. Bul jagdayda talap
etiletugin intensivlik jaqtiliq impulsinin E energiyasinin
onsha tlken bolmagan salistirmali manislerinde erisiledi.
Misal, t=t° 5,5=0,1mm?E=10° Dj,1=10" Vt/sm’. Hazirgi
zaman lazerleri dawamlilig1 bir neshe femtosekund bolgan
jaqtiliq impulslerin generaciyalawga mumkinshilik beredi,
bul nurlamwdin ortaliq arqali otiwinde sizighh emes
effektlerdi esapqa aliwdi tikkeley talap etedi. Ekinshiden,
EGG mnin ahmiyetli sharti, berilgen ortaligtagr har qiyl
jiyiliklerdegi eki tolqmnin birdey fazaliq tezligi esaplanadi
(bul shart fazaliq sinxronizmnin sharti boladi). Tek gana us1
jagdayda energiyanin bir tolqmnnan ekinshisine effektiv
tarde beriliwi bolip otedi. Izotrop ortaliqlarda bul shartti
ormlaw mumkin emes, sebebi normal dispersiya qubilisinin
boliw1 (fazaliq tezliktin tolqin jiyiligine baylanisliligl). Al,
anizotropliq kristallarda siziqhi - polyarizaciyalangan jaq-
tiliq tolqinlart ushin usi shartti qanaatlandirtw mumkin.
Anizotrop kristalldin simiw koérsetkishi (demek, tolqinnin
fazaliq tezligi de) kristallda tarqaliw bagitina baylanish
boladi. Har qiyli polyarizaciyalaniw tegisliklerine iye
tolqmlar ushin har qiyli boladi. Sonhqtan, kristallda bagitti
tanlaganda har quyl jiyiliklerdegi eki tolqmnnin simw ko-
rsetkishleri ham polyarizaciyanin perpendikulyar tegis-
likleri menen 6z ara saykes. Bul bagit fazaliq sinxronizmnin
bagitt bolip, al bagitlandiriwsh1 muyeshleri sinxronizm
muyeshleri dep aytiladi (1-sawret).
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1-suwret. Fazaliq sinxronizm shartin
qanaatlandiriwshi kristalldag: bagit

Kristalldin berilgen bagitinda fazaliq - sinxronizm sharti
tek berilgen nurlamw jiyiligtninh EGG ushin  gana
orinlanadi. S1ziqli emes 6z ara tésir basqa tarleri bul bagitta
fazaliq sinxronizm shartin qanaatlandira almaydi. Bul,
zattin polyarizaciyalaniwi ham qabil etiwshenligi rezonanslt
turde nurlaniw jiyiligine baylanisli ekenligin bildiredi.

Sinxronizm muyeshleri eki 6z ara perpendikulyar
bolgan polyarizaciyalangan tolqnlar ushin  bolgan
kristalldin n(0,¢) smiw korsetkishinin baylanisliligr bolip
esaplaniwshi ellipsoidlar kesispesi menen aniqlanadi.

Hazirgi waqitta qalegen lazerlik nurlaniwdin EGG-in
aliw mumkin bolgan tanlawi bar [3-8]. Nurlamw
energiyasinin bir jiyilikten ekinshi jiyiliktegi nurlaniwda
ozgeriw effektivligi kristalld1 tanlawga baylanisli. Bunda
aniqlawshi bolip tomendegi parametrler esaplanadt:

- simw korsetkishinin bagitlandiriwsh1  muyeshlerge
ham n(0,p,0) jiyilikke baylanisliligr berilgen bagitta 6z ara
hareket etisiwshi tolqinlardin jiyiligin beredi;

- kristalldin timiqliginia  jiyilik diapazoni berilgen
jiyilikte  nurlandinw  ushin  kristalld: qollanmiw
mumkinshiligin sheklep qoyadi;

- (1) anlatpadag: x* koefficient energiyamn bir tolqmnnan
ekinshisine beriliw effektivligin aniglaydi.

- kristalldin optikaliq bekkemliligi — zattin nurlamw
energiyasinin joqari tigizligin uslap turtw uqipliligi tasiwshi
nurlaniwdin energiya agimin shekleydi.

Tek us1 barliq faktorlardi esapqa alip, berilgen nurlaniw
ushin optimal kristalldi tanlaw muamkin, bul ekinshi
garmonika generatorin diziwde ahmiyetli masele bolip
esaplanadi. Eger berilgen parametrler 6z ara baylanishi dep
esaplasaq, musali, y° koefficient kristallda bagitqa, al
optikaliq bekkemlilik nurlamw jiyiligine baylanisli bolsa,

berilgen masele
esaplanadi.

Kristalldin barliq gasiyetleri ham ekinshi garmonikanin
generaciyasi shartleri tomendegi basqa tirdegi ush tolqinlt
0z ara tasir etiwler ushin da aniglanadi.

Summaliq ham ayirmaliqlt jiyiliklerdin generaciyasi.
Kvantliq teoriyadan, ush tolqmnli 6z ara tasirdin jana
nizamliliglarin ashiw mamkin. Energiyast i 1 bolgan eki
kvanttin EGG natiyjesinde energiyasi hw,=2hw; bolgan
kvantti payda etedi. Bul qubilisti summaliq jiyiliktin
generaciyasi orninda kériw mumkin, bunda Am; hdm ho,
har qiyli energiyalarga iye eki kvant hwms=ho;+ho;
ushinshi kvantt1 payda etedi. Eger bul jagdayda generaciya-
lawsh1 nurlamwdin jiyiligi daslepki nurlamiw jiyiliginen
ulken bolsa, onda bul qubilis spektrdin lazerlik nurlaniwi
joq bolgan UF boliminde kogerentlik nurlaniwdi aliw ushin
gollaniladi.

Siz1iqli kristallarda tolqin uzinligr 185 nm ge shekem
bolgan UF jaqtiligtin generaciyast boliwr mumkin.
Spektrdin koriniwshi boleginde CO,-lazerlerdin (tolqin
uzinligr 10,6 mkm) IK-nurlaniwinia summaliq jiyiliginin
generaciyast daslepki nurlantwdin sonday xarakteris-
tikalarin, misali, IK-diapazon ushin qiyin bolgan impulstin
dawamliligt ham formasi xarakteristikalarin tyreniwge
mumkinshilik beredi. Sonday-aq hws;=hm;-hw, ayirmali
jiyiliktin generaciyasi procesinde boliwi mumkin. Bunda
generaciyalawshi nurlaniwdin jiyiligi daslepkige qaraganda
kishi, sonligtan bul qubilis ortasha hdim uzaq IK-diapazonda
millimetrlik  tolqin  uzinlhqlarina  shekem jaqtiliqtin
generaciyast ushin qollaniladi.

Kvantlar energiyalarin baylanistiriwshi anlatpalar ener-
giyanin saqlaniw nizamin bildiredi. Bul nizam tsh tolqinlt
0z ara tasir etisiwdin barliq tirleri ushin orinlanadi.

Sheshim. Qisqasha sholiwda ush tolqinh 6z ara tasirdin
barlig ayrigshaliqlarin  koérip shigtw mumkin emes.
Kenislikli effektlerdin tasiri — jaqtiliq dastesinin profili
formasinin tasiri, anizatrop kristallda dastelerdin jilisiwi,
dastelerdin 6zine fokusirovkalaniwi ham t.b. talqilanbaydi.
Bul jerde nurlanmiwdin koérilip atirgan processlerge sizigh
ham sizigh  emes jutthwlarimin  tasirin  talqilaw
mumkinshiligi de joq. Sogan garamastan, hatteki tiykargi
faktorlardin aytip otilgen kompleksli ortaligta tolqmnlardin
siziglt emes Oz ara tasirlesiw esaplawlar ushin da,
eksperimental izertlewler ushin da qansha quramali masele
ekenligi haqqindagr tasiniklerdi beredi. Nurlaniwdin
artigmashlig1r izertleniwshi obyekttin spektrinin jutiliw
sizigina jiyilik boyinsha aniq ornatiw mimkinshiligine iye.

jetkilikli dérejede quramali  bolip
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REZYUME. Magolada nurlanishning ko‘rilayotgan jarayonlarga chizigli va nochiziqli yutilishlarining ta’sirini tahlil
qilish imkoniyati yo‘q. Shunga qaramasdan, asosiy omillarning aytib o‘tilgan kompleks muhitda to‘lqinlarning nochiziqli
o‘zaro ta’siri hisoblashlarda, eksperimental tadqiqotlarda qanchalik murakkab masala ekanligi aniqlandi.

PE3IOME. B cratse HET BO3MOKHOCTH IPOAHATU3UPOBATh BIMSAHHEC JMHEHHOTO M HENWHEHHOTO ITOTIIOIICHUS
M3Iy4eHHUsT Ha paccMaTpHUBacMble MpoLEcChl. TeM He MeHee, ObUIO YCTAaHOBIEHO, HACKOJBKO CIIOXKHBIM SBISETCS
BBIYHCIICHHE M 3KCIEPHUMEHTAIBHOE HCCIIEOBAaHNE HEIMHEHHOTO BOJHOBOTO B3aMMOJACHCTBHUSI OCHOBHBIX (DAaKTOPOB B

YIOMSIHYTON KOMIUIEKCHOM cpefe.

SUMMARY. In this article, there is no opportunity to analyse the influence of linear and nonlinear absorption of
radiation on the processes under consideration. Nevertheless, it was established how complex it is to calculate and
experimentally investigate the nonlinear wave interaction of the main factors in the mentioned complex medium.
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Indroduction. In the modern world, one of the complex
tasks in the field of information technology is the
integration of systems. Sooner or later, companies will face
the task of automating business processes. At the same
time, the integration of information systems is divided into
two parts: application integration and data integration.

Data integration in information systems should be
understood as the development and support of an interface
for working with data from various independent
heterogeneous sources as a single data model. The source
of data can be various database systems, structured data
files, websites, etc. With the increase in the volume and
need for sharing data, the role of integration increases.

The process of data integration is relevant both in
commercial tasks and in scientific ones (to combine
research results from various sources).

This paper discusses methods of integrating information
systems, architectures of integration systems, mechanisms
for displaying data models, and modern approaches to data
integration.

Integration of information systems. Integration of
information systems means the creation of a single
information space of the organization, which can be
achieved by combining all implemented and planned for
implementation automated systems into one integrated
system. The problem of integration of automated systems
arises when analyzing the following areas:

— development of technologies for the possibility of
producing a large number of types of products, adjustment
of production tasks;

— the need to organize the system of functioning of the
organization based on flexible methods and approaches;

— elimination of barriers to the exchange of infor-
mation within the organization;

— increasing manageability due to organizational
measures by ensuring the transparency of information
flows, operational management, and making coordinated
decisions;

— development of a universal unified information
space for all automated systems of the organization, which

means the potential possibility of real-time interchange
between different components and modules.

The following areas of integration can be distinguished:
software, functional, information, technical and organiza-
tional. Software is necessary to ensure the compatibility of
the functional features of software tools that are used to
solve specific deterministic problems.

The functional one combines the basic elements of the
information and technical infrastructure, including compo-
nents, for each of which a methodology for calculating the
efficiency criterion, a basic functional and analytical model,
information and functional relationships between the
system modules are developed. As a result, a consolidated
space of local areas of operation of all modules is provided.

The information one looks at the universalization of
approaches to storing, collecting, using and presenting data
at various levels of the management system. In this
direction, the interconnected movement of information
flows between the system modules is ensured.

The technical one is necessary to provide unified
hardware and computing equipment and local networks,
which in their totality are the basic elements for absolutely
all areas of integration. The organizational one is necessary
to support and maintain the activities of personnel in the
field of management.

It is necessary to constantly keep in mind the undeniable
fact that there is a wide variety of automated systems. Then
it becomes obvious that the integration tasks can be very
diverse. Problem statement. Due to the growing needs of
the organization to obtain data from external sources, it
becomes necessary to automate the data integration process.
To do this, it is necessary to develop an architecture for the
interaction of systems, thanks to which other IS will be able
to easily and safely obtain data from external sources.

Often, third-party services for one reason or another do
not want to open their APIs, in such cases, you have to
extract the information yourself, hence the problems that a
universal data collection system solves:

1. Extracting partially structured text information from
sites.




