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NHOPAKPACHOE U3JTYUEHUE

SPECTRUM

-

= UndpakpacHoe U3aydeHHE — ITO IJICKTPOMATHUTHBIE
BOJIHbI, KOTOPbIE UCIIYCKAET JID00E HArpPeTOoe TEJI0,
daxe eCJId OHO He CBETUTCH.

* UH(pakpacHbIe BOJHBI TAKKe TEIJIOBbIE BOJHBI, T.K.
MHOT'ME UCTOYHUKH ITHUX BOJIH BHI3BIBAIOT 3AMETHOE
HATPEBAaHNE OKPYKAIOIIMUX TeJI.

" HEBHAMMOE IIa30M JIEKTPOMATHUTHOE U3JIyY€eHHUE B
npeaeaax AJuH BoJH oT 1-2 mm 10 0,74 MKM




HacTOTHbLIN

TemnoBoe (nmﬁpaxpacnoe) U3JIYYCHUE UCITYCKAOT

TeJIA B ONPEACJICHHOM JIHANA30HEe TeMIIeparyp.
PHCYHOK BHH3Y OKA3bIBACT MECTO HAXOKICHUSA
TeIJIOBOI'0 U3JIYyYECHHUS B 3JIEKTPOMATHUTHOM
CIIEKTpe.

0.76 2 3 4um 1 mm

g
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HcTopus OTKPLITHSA

SPECTRUM <re

A

“

= UK u3iayuyenue ObLI0
oTKpbITO B 1800 1.
AHIVIMIACKHUM Y4éHbIM B.
I'epuresiem, KOTOpHIN
00HAPYXKUJ, UTO B
MOJIYYE€HHOM C MOMOIIbI0
npu3Mbl criekTpe CotHna

3a TPaHULIEH KPACHOIO

cBera (T. €. B HeBHANMOIi TepMmomeTp, moMelIeHHBIN 32 KPACHOHU
YacTbI0 COJTHEYHOI0 CIIEKTPA, MOKA3aJ1

MOBBINICHHYI TeMIIePaTypy o
CPABHECHMIO C KOHTPOJIbHbIMHU
IOBBIIIACTCH TePMOMETPAMHU PACIOJI0KEHHBIMHA
cOOKY.

YacTH CIeKTpa),
TeMIeparypa TepMomMeTpa




bbL10 1okazaHo, yTo UK u3iayyeHue noxuuHsaercHd

3aKOHAM ONITUKH U, CJICI0BATEJIBbHO, MMEET TY K€ IPUPOAY,
YTO M BUAMMBIU CBET.

B 1923 . coBeTckuil pU3UK
A.A.I1arosieBa-ApkaabeBa

moJayuusaa paauoBoHbl ~0,1x10-1cm, T. e.
COOTBETCTBYIOIIUE HH(PPAKPACHOMY AMANAZOHY IJIUH
BOJIH.

IKCHEPUMEHTAJIBHO ObLI0 T0KA3aHO, YTO CYIIECTBYET
HeNMpEePbIBHBIN Mepexoa oT BUAMMOro usaydenusi k UK
U3JIYYEHUIO U PAAMOBOJIHOBOMY M, CJI€I0BATEIbHO, BCC OHH
NMEIOT JIEKTPOMATHUTHYIO IPUPOY.

NcTopusa oTKpbITUA




U CcTOYHNMKHN MHPPAKPACHOIO
N3J1y4YCHUSA

O aro00e Harperoe Tenno lw

O Ooubiias YacTh M3JIyYEHHUS JAMII
HAKAJIWBAHUS, ra30paspsaAHbIX Jamn Y
| O o010 50% 3ueprun CoJHIA U3Ty4aeTcs B
' HHPPAKPACHOM AUANA30HE -

L um3iyYyeHHe HEKOTOPBIX JIA3€POB
1




U CcTOYHNMKHN MHPPAKPACHOI'O
U3J1y4YCHUSA

JliuHA BOJIHBI JlazepHble HCTOYHUKH Jpyrue uCTOYHMKH

Bauscnee HK Aaekcanapur 710-800 um, e,
NPOMBIILJICHHbIE TEYH,

(UK-A), apCeHu/1 rajius, .

760-1400 um 850-950 um ’

BapKa cTekJia

Heonqum-UAI 1064 um,
reJuii-HeoHoBbIN 1150 HM,
HoaHBbIA 1315 HM,

Manvnee HK Jpoui 1540 um, Couanue

(UK-B), TI'osbmuii 2060 am IIpoMbIlL/IEHHBIE IEYH
1400-3000 um (MMIyJIbCHBIE JIa3epbl) Jlamnbi

anvnee UK JeiiTepuii (MMIyJIbCHBINA HA

IIpomMbllJIEHHBIE TTEYH

(UK-C), ¢rope) 3,8-4 mxm, TIAMEOEL

3-100 mkm Yraexkucabsiidi 10 MKkM




JInamazoHbl MHOPAKPACHBIX M3JTYYCHUH,
HCII0JIb3YeMbIX B OBITOBBIX IPUOOPAX

a) KOpoTKHe BOJIHBI (A=0,48 MKM) - 00:KUT AaBTOMOOMJILHOM
3MAJIU Ha 3aBoaax Dopaa;

0) cpeanue BoJHbI (A =1,0-1,4 MKM) - HCKYCCTBEHHBIH 3arap
B COJIAPUSX;

B) AJIMHHBbIE BOJHBI (A =3,0 MKM) - TOTAJIbHBII NPOrpeB B
HH(paKpacHBIX CayHaX, 000rpeB YJIMYHbIX Kade;

r) paanoBoJHbI (A =30 MKM) - HCIIOJIb30BaHNE
paauoBoiHOBOro CBUY-cnexkrpa B ""MUKpPOBOJIHOBKAX''.

—



Ucnoiib3oBanue
HH(PPAKPACHOT0 U3JTYUYCHUSA

* MPUOOPHI HOYHOI'0 BU/ACHUSA R

* HH(paKpacHbIe MUKPOCKOIbI, T€JIeCKOIbI @

* HH(PpPaAKpaCHbIC U3JYYaATEIN

= Xyl10:kecTBeHHas (pororpadus

CTOMATOJIOI'UA ﬂ




HUcnoab30BaHue
HH(PPAKPACHOIO M3JIYUYCHUSA

I Jlois1 J1edeOHBbIX HeJieid HCIOJIb3YIT

. HCKYCCTBEHHbIE€ HCTOYHHMKH TEILJIOBOI0
U3JIY4YEeHMS: JIAMIIbl HAKAJMBAHUSA H
UHpaKkpacHole uznyyamenu

| = Hajx BO3MOXKHOCTBIO 00111€r0 MPOrpesa TeJia
¢ MOMOIIbI0 HH(PPAKPACHOIO CBETA MHOIO
JIET TPyAMJIcHa ANOHCKUM Bpa4 Tagamm

|  Hmmkasa. U300peTeHHbIe MM H3/1y4YaTe U

| BBIICJSAIOT MHH(PAKPACHBIE JIYYH C JJIMHOM
BOJIHBI 3-10 MKM, 4TO JaeT BO3MOKHOCTDb
NPOrpeBaTh YejoBeuecKoe 1ejio 10 4 ¢M B
IJ1yOMHY, HEe 0Ka3bIBasA, 0 JaHHBIM

| 3amaJHbIX CHEeHATNCTOB, OTPULATEIBLHOIO
| BO3IEUCTBHA HA 310POBbE.




Cnucok npoodJiemM u 3a00/1eBaHUI, KOTOPbIE MOT'YT
OBITH YCTPAHEHBbI PEryJsPHBIM HCII0JIb30BAHUEM

NMPOHUKAKINEI0 HH(PPAKPACHOTO U3JTYUCHUS:

= XpoHuuyeckue 00/ B MbIIIIAX

Brbicokoe / HU3K0€e KPOBSIHOE J1aBJIeHHE

= Keaynounnbie 00,11 » Hapymenusi HUPKYJISIIUUA KPOBH

= Crpeccnl = [IpoOsieMbl M3JIUIIHET0 Beca

= BpoHxuTHI » HapyumeHusi cHa

» Hapymenusi nuineBapeHus = PeBMaTH3M H apTPUT

=  (O310poBJIcHNE OPraHU3Ma = QKO KOKM

= AcrMa = CepaeuHo — cocyrucTbie 3a00/1eBaHUSA
= boJse3nn yxa, ropja, Hoca = BocnaJjgenusi cycraBos

= [IpocryaHsbie 3200/1eBaHus = Cypoporu

= IlHeBMOHMS = [loyeuyHast HEIOCTATOYHOCTD

= KoxHble 3200/1eBaHUSA = [leaaroauT

= [losicHn4HbIie 0011 = bosu ciuHbI

=  ApTpoO3bl = Ou4ucTKa OPraHu3Ma oT TOKCUHOB U
= CualocTh U HCTOLIEHHNE IJIAaK0B

opraHm3zma




Ucnoab30BaHue
HH(PPAKPACHOI0 U3JTyYECHUS

= OueHb yacTo uHppakpacHas
ChbEeMKA MOKeET C1eJ1aTh
OOBIYHBIN Me3aK
TAMHCTBEHHBIM U MHTEPECHbIM.
Ha pucynke ¢gororpadus
MapKa, BbINOJHEHHAA B
uHPppakpacHom cBerte. B
00BIYHOM YEepPHO-0eJ10M
BAPUAHTE 3TO U300pPaAKEHHE HE
TaK y>K MHTEPECHO, HO B
UH(PPaAKpPaACHOM CBETE OHO
npuodperaeT HeOObIYHBIN
JKYTKOBATBIN BHJI, 0T KOTOPOI'0

O0vbi1unbLil 20p00CKOI NAPK 8 UHPPAKPACHBIX
JAYUAX 6bIZTIAOUM MUCMUYUECKUM MECHOM

CJIO0KHO 0OTBECTHU B3IJIAA.




Ucnoab30BaHue
HH(PPAKPACHOI0 U3JTyYECHUS

I'pynmna yuyenbix u3 I1asro (BesmkoOpuranus) pazpadoraJia
TEXHOJIOTHIO JJI5 MOJYYEHHUS TPEXMEPHOI0 H300paKeH sl
y4acTka 3y0a, mopakeHHoro kapuecom. i mosydeHust
CHHUMKOB HCII0JIb30BAJICSI HH(PAKPACHBIN Ja3ep (JJIUHA BOJTHBI
0k0J10 880 HM). /[atee CHUMKH ObLJIM 00PA0OTAHBI C IOMOIIbIO
KOMIIbIOTEPHBIX TEXHOJIOTHI, U B pe3yJbTaTe ObLJI0 MOJy4YeHO

AeTajJbHOE M300pakeHne MOPaKEeHHOTo parmMenTa 3yoa. ‘
MeToa Mo3BOJIUT BBISIBJISITH KApHeC HA CAMBIX PAHHHUX 3Tanax

€ro pa3BMTHSI, B TO BpeMs KaK 00IeNPHUHATHIE CeroaHs

MeTOBbI - '""HA IIa30K'' WJIM ¢ MOMOIILIO PEHTT€HOBCKOI0

CHHMKA - pa00TaK0T TOJbKO B TOM CJIy4ae, KOrjaa pasBuTHe

00J1e3HH 3aILJI0 YK€ JOCTATOYHO JajaeKo. Eciin ke BHISBUTH

Kapuec Ha paHHe! CTaJuM, KOIJla BHEIIHUU CJI0M 3MAJIU TOJIbKO

HAYaJ pa3pymiarbCsi, TO OH He TpedyeT JieYeHusl B ero
TPAJULMOHHOM CMBbICJIE - HEe TIOTPedyeTcsl CBEPJIUTH 3y0 U
HAKJIAJbIBATh NJIOMOY, a IOHAA00MTCS JIUIIb BOCCTAHOBUTH
IMAJb




U cnoab30BaHue
HH(PPAKPACHOI0 M3JIYUYCHUSA

B bpurtanuu ceHcauus - y4eHbIe YHUBEPCUTETA
CanjepiieHaa yTBepPKIAAKT, YTO OHHU CO3XAJH
npudop, KOTOPHIH pa3riiakKuBaeT MOPINUHLI 32 30
MHUHYT.

JABa Bpaua - opraabmoxupypr d:xeiimc Xaciaam u
TepaneBT l'opaon /lyrau - paspadoraau
MPOCTEHbKOE YCTPOUCTBO HHPPAKPACHOIO
00JTyUeHH 1JI1 JICYCHUS Tepreca - HEKPaCUBbIX
"Oosnstuek' Ha rydax. U, kak yacro ObIBaer,
CJIYYailHO OOHAPYKMJIH €r0 KOCMETHYECKHUH

3¢ PexT.

B 95% cay4yaeB Tepanusi 1aJ1a MOJOXKUTEIbHBIH

3¢ ¢ekT. "I'ycunbie Jankn' ucye3aau B
OYKBaJIbHOM CMbICJIC HA IJ1a32X, U MAIMEHT
MoutoeJ jgeT Ha 10. Cexkper uyno-npudopa B TOM,
YTO HH(PPaAKpPACHBIE JYUH CTUMYJIUPYIOT
BbLIPA0OTKY 3J1aCcTHHA - OesiKka, OJ1arogapsi KOTOPOMY
KO0KAa CTAHOBUTCSH YIPYroM U IVIAJKOH.




Hcnmoab30BaHue HH(PPAKPACHOIO
U3J1y4YCHUSA

= Ucnoab3oBanue
HHPaAKPACHBIX NPOKEKTOPOB
HauOoJ1ee 1e1ecoodpasHo,
KOI1a He00X0IUMO BEeCTH
CKpbITOE HAOII0EHHE HA
MAaKCHMMAJIbHBIX JAJbHOCTSX.

| S

= CBeYyeHHe TAaKUX CBEeTOAUOI0B
MOKHO CYObeKTHBHO CPABHUTD
C OTHEM TJICIOLIeH CUTrapeThl.

= [u1a3 npakTH4YecKHu
He BOCIIPUHUMAET UX
U3JIyYeHue




Ucnosib30Banue
HH(PPAKPACHOI0 U3JTYUYCHUSA

MolHbIN TeJIECKOIl, YCTAHOBJCHHBIN HA [ aBaiisiX, OCHALICH
HHPPAKPACHON KaMEPOH, KOTOPas MO3BOJIAET BECTH CbEMKY Ha Tpex
Pa3HbIX JJIMHAX BOJIH /I MOJY4YeHUA IBETHBIX U300paxeHuii. B
HHPPAKPACHOM AHUANA30HE JJIMH BOJIH MOKHO YBUAETH B KOCMOCE TO, YTO
CKPbITO OT IJIa3 B BUAUMOM JHANA30HE IJINH BOJIH.

Hanpumep, uenTp Hamen rajsaktuku Miednslii IlyTb, KOTOPBIN 3aKPBIT
nbLieBbIMU 00akamvu. Ho 1uist uHQpaKpacHoOro TejiecKona nbljib He
npoodJieMa, Mo3TOMYy € ero MOMoOIbI0 yIaJ0Ch 3aMe4aTieTh JT0BOJIbHO
YETKYI KAPTHHY HEeHTPaJabHO yacTu Mueynoro Ilyru, rae Haxoaurcs
MAaCCHBHAasl YepHasi AbIpa, KOTOPasi B 3 MJIH. pa3 TskKejee HAIero
CouHua.

116 MOIVIOIIAET BUAUMBIN CBET, HCIIYCKAECMbIH 3BE31aMU,
PACIOJIOKEeHHBIMU B LIEHTPE HAIlled rAJIaKTUKU. 32 cYeT MOIOIeHUs
BUAMMOI0 M3JYYEHMS NbLIb HATPEBACTCHA U HAYNHACT UCITYCKATh
HH(QpaKpacHoOe U3JIyYeHHe, U ITO U3JIyUYECHHE MOKHO YBUIAECTH C MOMOIIbIO
NK-teneckomna.




U cnoab30BaHe HH(PPAKPACHOIO
MU3JTIy4YCHUS

TenuoBu3noHHAasi TeXHUKA (MHAYE €€ HA3LIBAIOT TEIJIOBHAEHHE,
TePMOBH/IEHUE WIH UHPpaKpacHoe eudeHue) MOABUJIACH B MIPOIILIIOM BeEKe,
HO MCII0JIb30BAJIACH IVIABHBIM 00pa30M JISi BOCHHBIX IleJieil - HaBeJAeHUs
BbICOKOTOYHOI0 OPY:KMSI HA 00bEKTHI, H3JIy4YalolHe TeIIo.

Cerognsi oHa uMmeeT Bce 0osiee OOIIUPHYIO 00/1aCTh MPUMEHECHMS :

= B OHOJIOTMH ITO - HCCIAEA0OBAHUE TEIJIONPOAYKIUN KUBbIX OPraHU3MOB U
OT/eJIbHBIX OPIraHOB B 3aBUCUMOCTH OT CYyTOYHBIX M C€30HHBIX IIUKJIOB

= B MeIMIUHE - IMATHOCTHKA COCYIUCTHIX, BOCIAJIMTEIbHBIX U OIYX0JEBBIX
3a00J1eBaHU i, HAOI0MeHHE 32 3(PPEKTUBHOCTHIO JICYECHUS, IKCIPECC-KOHTPOJIb
MPY KAPAHTUHHBIX MEPONPUSATHSIX

" NPOTHBOMNOKAPHBLIM MOHUTOPHUHT JIECHBIX MACCUBOB U TOP(PSIHUKOB

= Ha0JII0JeHUe 32 COCTOSIHMEM BYJIKAHOB, CMEIICHUEM 30H MEP3J10ThI, CTeNeld U
MIyCTbIHb, MUTPALIHEN KMBOTHBIX

= B TEXHHKE - KOHTPOJIb 32 Pa00TOil MAIIIUH U MEXaHU3MOB, TPAHCIOPT JHEPIrUH,
TEINJIOU30JIS LM 3AAHUH U COOPYKEHU I




JXuBble opraHnsmbl 1 NIK nanydyeHuns

NASA/IPAC




