L0z 1 CBeTa

(ot nar.difractus — pasnomaHHbIN,
npenomMmneHHbIn, ormdbaHue cBeTom
npensaTCcTBUN, pa3Mepbl KOTOPbIX

coOn3mMepumMbl ¢ AJIMHON CBETOBOU BOJIHbI.



Jdupakyueu ceema Ha3biBaeTCH
ABNeHne OTKNMIOHeHUA CBeTa OT
NPAMOSZIMHEUHOroO HanpaBneHus
pacnpocTpaHeHUsa npu
NpoxoXxaeHun Bo6Nn3un npenaTCTBUMN.
Kak noka3biBaeT OonbIT, CBET Npw
onpeaerieHHbIX YCIIOBUAX MOXET
3axoauTb B obnacTtb
reomMmeTpu4eCcKkoun TeHMU.



Ecnu Ha nyTun napannefibHOro CBeToBoro
Ny4ykKa pacrnonoXXeHo Kpyrrnoe npenaTcreme
(Kpyrnbin AUCK, LLAPUK U KpYyrnoe
OoTBepcTue B Henpo3pavyHOM 3KpaHe), TO Ha
J3KpaHe, pacnonoXeHHOM Ha AOCTaTO4YHO
OONbLLIOM PacCTOAHUU OT NPEnATCTBUA,
noaBnseTca dugpakyuoHHasi KapmuHa —
CUCTEeMa YepeayroLmxcs cBeTnbiX U
TeMHbIX Korew,.




Ecnu npenartcTtBue nmeer
NIVHEeNHbIN XapakTep (Wwenb, HATDb,
Kpau 3KpaHa), TO Ha 3KpaHe
BO3HMKaeT cucrema

napannesibHbIX AnpPakLUOHHbIX
norsoc.



YcnoBusa HabnogeHus

Ona HabnoaeHnsa andpakumm ceeTta
HeobOxoaAMMO co3gaThb onpenerieHHble
yCrnoBUA: AfIMHA BOSIHbI AOJKHA ObITb

CcpaBHMMa C pa3MmepamMmu NpPenaTCTBUMN.

Ha pacctossHuu L oT npenaTcTBUA
Andpakuma HabnropgaeTcH, ecnun
L=D?/4\, D — nuHenHbIe pa3mepbl
NpenAaTCcTBUA, A — ANMMHA BOJIHbI.



Oundpakuuro ceBeta Habntoagan B 1802 r.
aHrn.don3aunk Tomac HOHr, OTKpPbLIBLUNMA
nHTepdepeHUUto.

UccnepoBaHue andpakumm cBeTOBbIX BOJTH
NONy4unno ceoe 3aBepluieHne B paboTax
dpaH.cdbn3mnka OrrocteHa XKaHa PpeHens
(1788-1827) B 1816-1827r.r. B cBOEM TpyAe
«Memyap o audpakumm ceeTay,
onyonukoBaHHomM B 1819 roay, PpeHenb
npoaeMOHCTpUpoOBarn, YTO UTOroBasa BOJIHA
He NpPoCTo ornbarouias, a pesynbrar
MHTEepdepeHUn BTOPUYHBLIX BOSTH. ITO
yTOYHeHHasa hopmMynnMpoBKa Ha3biBaeTcs
cenvac nnpuHyunom NouzeHca-PpeHers.



[TpuHumn NonreHca-dpeHend

BornHoBas noBepxXHOCTbL B NIOOOU MOMEHT
BpeMeHU npeactaBnsseT cooon He NpocTo
ornbéaroLlyro BTOPUYHbIX BOJIH, @ pe3ynbraTt
UX MHTepdepeHLUN.




Ona Toro, YyToObLI AudpakLMOHHAA KapTUHA
Obirfla 4OCTAaTOYHO SAPKOWU, HYXKHO NponycKaTb
CBET Yepe3 HeCKONbKo napannenbHbIX
Lernen.

OnTtn4yecknun npndop, npeacTaBnAOLLNNA
CcOO0ON COBOKYNMHOCTb OONbLLUOro Yyncna
NnpensaTCTBUN U OTBEPCTUMN,
cocpenoTOYEeHHbIX B OrpaHU4YeHHOM
NpPOCTpPaHCTBEe, HA KOTOPbIX MPOUCXOOUT
Andpakuusa ceBeTa, HasbiBaeTcs
AndpakLUMOHHON peLLeTKOMWN.



OdudpakumnoHHasn pelueTka

JTOT ONTUYECKUN Npmnbop npencraBnaeT
coboun oTpaxarLliyr Unu npo3padvHyro
NNacTUHKY C HAHeCeHHbIMM Ha Hee
napannenbHbIiMu WtTpuxamu. B 1786 roay
aMepuKaHCKUM acTpoHOM HaBua
PutteHxayc (1732-1796) obHapyxun, 4To,
nponyckasli Yepes3 Takyr peLlleTKy 0enbiu
CBET, MOXXHO NMOJNy4YUTb ero cnektp. lMpunuem,
B OTNIMYUE OT NPU3MbI, peLlueTKa AaeT He
OAWH, 3 HECKOJIbLKO CMEeKTPOB.



OdudpakumnoHHasn pelueTka

MnacTuHkKa ¢ 6ONbLLIKMM YUCIIOM
YyepenymrLmnXca nNpo3payvHbIX U
Henpo3pa4vHbIX NOSI0C




[nppakyMoHHaqa peLleTka yBennyeHa
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nepuon AndpakLuMoOHHON PELLETKN

d =1 mm /N (4Yncno LwTpmnxos)



PeweTKkn npeacraBnAaoT coooun
nepuoanYveckne CTpyKTypbl, BbIrpaBMpPOBaHHbIE
cneumManbHOW AenuTenibHOU MaLMHOWN Ha
NOBEPXHOCTU CTEKNMAHHON UNMN METaNnJIN4YeCKoU
NNACTUHKN. Y XOPOLUMX peLueToK napannefibHble
APYT ApYry WTpUXu umeroT AnvHy nopsaka 10 cm, a
Ha Kaxgbin munnumMmeTtp npuxoautca ao 2000
wTpuxoB. Npn 3Tom odOLWaa AnNvHa peLueTKu
pocturaet 10-15 cm. 3rotoBneHune Takux peLueTok
TpebyeT NpMMeHeHUs1 CaMbIX BbICOKUX TEXHONIOIUMU.
Ha npakTuke npumMmeHAOTCA TakxKe U bornee rpyobie
peweTKku ¢ 50 — 100 wrtpuxamm Ha MunNnNUMmeTp,
HaHeCeHHbIMU Ha NOBEPXHOCTb NMPO3Pa4YHON MIIEHKM.
B kavyecTtBe AnppakLMOHHON peLUeTKU MOXET ObITb
MCNOJIb30BaH KYyCOYEK KOMMAaKT-AUCKa Unun gaxe
OCKOJTOK rpaMMo(OHHOM NNacTUHKU. Bawin pecHuubI
TaKXXe MOryT urpaTtb ponb andppakumoHHON
peLleTKM!.



[MpocTenwasa gudpakunoHHas
peleTKka COCTOUT U3 NPO3pPaYHbIX
Y4acTKOB (Luerneun), pasgeneHHbIX
Henpo3padvHbIMU NMpPoMexyTKamu. Ecnu
Ha peleTKy nagaeT CBeT, TO B KaXXO0M
nopsagke audpakumm BO3HUKaAeT CNEKTP
nccrieayemMoro U3nydeHus, npuyem
comoneToBas YaCcTb CMNeKTpa
pacnonaraeTtcs bnnxe K MakCUMymy
HyreBoro nopsigka.



[Tpn npoxoxXaeHun 4yepes
ANPPaKLMOHHYIO peLueTKY Ny4YoK
Oenoro ceeTa pa3naraeTcs B CNeKTp.
Hanbonblee 3Ha4YeHMe yron
Andpakumn nmeetT Ona KpacHoro
cBeTta. HammeHbLWee 3HaYeHUe — Ans
cdononeToBOro.



Ha puc. nsobpaxeHbl cneKTpbl pa3nnyHbIX
nopsaakoB Ana 6enoro ceeta. Makcumym
HyJIeBOro nopsifika octaeTcsi HeOKpaLleHHbIM.
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dopmyna andppakLUMOHHON PELLETKN

dsin@=KA,
roe k=0,1,2,3,... Ha3biBaeTcA NOPAOKOM
rmaBHOro MakcCumMmyma



[lpymeHeHne

* AccneagoBaHue cneKkTpanbHOro
cocTaBa BellecTBa

* AamepeHune gNuUHbI BONMHbI



OndpakuMoHHbIe peLleTKU NPUMEHASIUCH

ANA cneKTpanbHOro aHanusa yXxe B Hayarne
XIX Beka.

MepBbIM C 3TON Lenbio X ncnonb3oBarn
HemeLkui onTuk Nosed CDpayHrocbep




OH HaHocun o 300 nnHMM Ha 1 MM NOBEPXHOCTU
NJSIACTUHDI.

A cenyac camble, NoXanyun, pacnpocTtpaHeHHble
pelleTKkn — nasepHblie gnckn. ObrnacTtu, Ha KOTOPbIX
3acdoukcnpoBaHa UHpopMmaUuua, UMeoT
MUKPOCKONUYeckue Oyropku, a 3anmcb
NPON3BOAUTCA NO KOHLUEHTPUYECKUM OKPYXXHOCTAM.
B pe3ynbraTte noBepXHOCTb KOMMAKT-AUCKa
obOpa3yeT ogHYy OONbLUYIO PELUeTKY.

B coBpeMeHHbIX AndpakLuMOHHbIX pelueTKax Ao
2400 nnHun HaA 1 MM. A3rotoBNATbL X MeXaHU4YeCKuU
HeBO3MOXHO, MO3TOMY UCMNOJSIbL3YeTCHA APYron MeToA;:
doTorpacpupyroT KapTUHY UHTepdepeHUn ABYX
CBEeTOBbIX NMYYKOB, NepeceKaroLWmnUxcs noa yrnom.
OHa umeeT BuA napanneribHbIX NOSIOC, pacCCTOSAHME
MeXAy KOTOpbIMU nopsaaKka ANMMHbI BOSHbI
nagaroLlero cBeTa.



Nndopakuma B npmupoae
Ecnun paccmoTpeTb Noa MUKPOCKOMNOM

KpbiribA 0adbo4yek, TO MOXHO 3aMeTUTb, YTO
OHW COCTOAT U3 OOSILLUOIro YMcria 3fIEMEHTOB,
pa3mMep KOTOpPbIX MMeeT NOPAAOK ONMUHDbI
BUOAMMOro cBeTa. Takmum obpa3om, KpbIno
6abo4yku npencraBnseT cooon
cBoeoOpa3Hyro ANPPaAKLUMOHHYIO peLUueTKYy.
Paay)xHaa nonocka BUAHa B rnasax CTPeKkos u
Apyrux HacekomMbix. OHa obpa3syeTcs
Onarogaps TOMy, YTO UX CJIOXKHbIe rrnas3a
COCTOSAIT U3 OONbLUOro Yncna otaenbHbIX
«rrnaskoB» -paceTokK, T.e TOXe ABNATCA
«KUBbIMU» AN PaAKLUMOHHBbIMU peLueTKaMMu.



UTo Takoe ronorpadouna?

Cpeau pa3HOOOpa3HbIX MPaKTUYECKNX NPUMEHEeHUN BOSTHOBbIX CBOUCTB
cBeTa 04HO U3 Haubornee MHTepeCcHbIX — ronorpadwus.

Uoeu n npuHuuneol ronorpacdumn cchopmynupoBan B 1948 r. BeHrepckum
¢doun3unk OeHHnc Madop.

Fonorpacduyeckun meton nony4YyeHUs N3odpaxeHMs COCTOUT U3 ABYX
atanoB. CHayana nony4aroT ronorpaMmmy — MHTepgepeHLUNOHHYH
KapTUHY, BO3HUKaKOLY Ha poTonacTUHKE NPy CNOXeHUU ABYX
KOrepeHTHbIX Ny4YkoB cBeTa. OouH U3 HUX OTpaXKaeTcs OT 3epKarna, apyrou
OT nNpeamMeTa. 3TN NYYKU cBeTa 00pa3yroT Ha (poTonnacTUHKe
UHTepdepeHUNOHHYIO KapTUHY, NpeacTaBnsoLWyo cooon YepegoBaHue
CBEeTNbIX U TeMHbIX nATeH. lpouecc nony4vyeHna nsoobpaxeHus ¢
NOMOLLbLIO rofiorpaMmmMbl Ha3biBalOT BOCCTaHOBNeHueM. Ans
BOCCTaHOBIIEHUA royfiorpamMmbl Ha Hee€ HanpasrAT ONMOPHbLIN NYYOK
KorepeHTHoro ceeta. OnopHbIU Ny4YoOK, Nagas Ha rofiorpamMmmy, Bo3oyxaaeTt
B NMPO3paYyHbIX ee MecTtax KorsiebaHne BTOPUYHbIX MCTOYHUKOB. 1o
npuHuuny MNounreHca-PpeHensa BTOPUYHbIe ICTOYHUKN CO30al0T B
OKpy>KatoLleM NPOCTPaAHCTBE TAKYH0 Xe KapTUHY BONMHOBLIX MOJIeN, Kakas
Oblna B cMrHasibHOM ny4kKe ot npeameTta. TouHoe coBnageHue
BOCCTaHOBJIEHHOro BOJSIHOBOro (ppOHTa C CUrHarIbHbIM NPUBOAUT K TOMY,
4YTO BOCNPUHMMaAEeMoe 3peHnemM n3obpaxeHune no BHeWHEMY BuAy
HeOT/INYUMO OT NnpegmMeTa.



[TlpumeHeHne ronorpadpumn

[onorpadouyeckue nsobpaxeHns yHUKarnbHbIX NpeaMeToB
MCKyCCTBa AaloT BO3MOXHOCTb «YBUAETb» 3TN npeamMeTbl
OOHOBPEMEHHO MHOIMM NIOAAM B pa3HbIX MecTax.

MoXXHO BOoCcCTaHaBNuBaTb ronorpammy, npocBe4ynBas ee
KOrepeHTHbIM U3fly4YeHueM, MMerLWnM AJIMHY BOJIHbI,
KoTopasa doonblue ANIMHbI BOSTHbI U3Ty4Y€HUS, C MOMOLUbLIO
KOTOporo Obina nony4yeHa roriorpamma. B atom cny4ae
pa3Mmep usobpaxeHunsa oyget 6bonblue pa3mepa npeamera. Ha
3TOM OCHOBAHO AencTBue rorniorpanyeckux MMKpPOCKOMNOB.

lonorpadnyeckas 3anmcb ¢ UCNOSIb30BaHUEM Jla3epPHOro
ny4yka no3Bonsiet pukcmpoBaTb BUOpaumnu n aecdopmaumu,
BO3HUKaKOLWMe B pa3fiudHbIX y3nax u getansax padorarowmx
MawuH. Ewe ogHO TexHU4YecKoe npumMeHeHue ronorpadpum —
KONIM4YeCTBeHHbIe UccrieqoBaHus BO3AYyLWHbIX MOTOKOB B
a’poauHaMn4yecKux Tpyodax.



