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KoHTpoasb JToKkaJIbHOI TOBIIMHA MPO30PUX MaTepiajliiB MeTo10M
JlazepHol iHTepgepoMeTpil

GUSHAUEHHS AOKAALHOT MOSHUNY NAACHURY (3 RPO30POsG MAMeEPIany | KOHMPORo If naouunHocmi.

SIkmmo oCBITHTH AKY-HeOyAh YacTHHY IIOBEpPXHI OJHOUACHO JBOMa JKepelaMHu
CBITJIA, TO 3a IICBHUX YMOB MOKE CTaTHCH, IO OCBITJICHICTD if HE TUILKU HE 301Ib-
IIMATHCS, a4 HaBITh 3MEHITUTHCS. [le TToICHIOETHCS THM, IO CBITIOB1 XBHII, K 1 XBHII
Oy Ib-SIKO1 1HITIOT MPUPO/TH, HAKITATAIOuNCh OTHa Ha OJTHY, MJICHITIOIOTHeS abo Mocia-
OJISIEOTHLCS 3a 3aKOHAMU JI0JaBaHHs TapMOHIHHUX KOJIUBaHb (IIPUHITAIL CYIICPIIO3ZUIIT).
VY 3aralbHOMY BUIIQJIKY CYMapHa IHTCHCUBHICTh MOKE MaTH P13HI 3HAUCHHI.

SIBuIne HaKIaJACHHS CBITIIOBUX XBHIb, LIPH AKOMY BIAOYBAETHCS NEPEPO3IIO LT
CBITIOBOI €HepTii Tak, IMo B OJHUX 00JacTsIX MPOCTOPY 1HTEHCHBHICTH CRITJIa 3pOcC-
Tae, a B 1HITHX — 3MEHIYETHCS, HA3UBAETHCS inmepghepenyicio ceimia.

Jlst cioctepekeHns CTiAKOL IHTepdepeHIIHHOT KapTHHU CBITJIOBI XBUJI IIOBHUHHI
OYTH kocepenmuumu, TOOTO JOCITATH BCIX TOUOK CIOCTEPEKEHHS 3 TIOCTIHHOI B Yacl
pizuuneto gaz. KorepeHTHi XBUI OASPAKYIOTH HMUBIXOM HOALTY BHIIPOMIHIOBAHIHS B[
OJHOIO JKEpella Ha ABA IIPOCTOPOBO HOMITHHX IIVYKH. [X HAIPABISIOTH 1O Pi3HMM
TEOMETPUIHNM TIIIXaM B OJTHY 1 TY K 00JacTh MpocTopy (HAMIPUKIAM, HA €KpaH), e
i criocrepiractbed inTepdepeniiiina KapThHa.

Y 3B'3Ky 3 THUM, 11O MIBUAKICTH IOIMPEHHS CBITIA 3aJICKUTh Bl IOKAa3HUKA 3a-
JTOMIIEHHSI # cepeloBHINa (U =c/n , ie ¢ — MBHAKICTH CBITIIa Y BaKyyMi), YBOTUTH-
cd LOHATTY onmuqHol dosxcunt uiiaxy. BoHa JOpIBHIOE IeOMETPpUYHIN JOBIKHII,
MIOMHO’KEHIH Ha TIOKa3HUK 3aJIOMISHHS CepPe/IOBUITIA, B SIKOMY CRITJIO MOTITHPIOETHCA.
BenmnmunHa mo JOPIBHIOE PI3HHUIN ONTHYHHAX JOBKHH NMUBIXIB, K1 IIPOXOJITH XBHII,
Ha3UBAETHCS ORMUUHOIO pizHuyeio xooy A. SIKINO ONTHYHA PI3HMIL XOAY JIOPIBHIOE
MAPHOMY YHUCIY HAIBXBWIb (IIIJIOMY YHCIY JAOBXHH XBHIIb), TO XBHJI I1JCHIIOIOThH
OJIHA OJIHY. SIKINO K BOHA JIOPIBHIOE HENAPHOMY YHCIY HAIIBXBUIIb, TO XBUII IOCTIa-
OIISIOTH OJIHA OJIY. Y TaKHii c1ocid

A
YMO8a inmep e peHyiiiHux MAKCcUMyMIa A=2k—=FkA. (1)
2
VYMO8a iHmephe peHyitiHux MIHIMYMIB A=2k+1) % , (2)
ae k=0, £1, +2, £3,... — mu1e 9uciIo, A — JOBKHHA CBITIIOBOI XBUIIL.

Y Hayni 1 TexHill HaOy/Id 3acToCYBaHs 1HTepdepoMeTpryIHl METOJAU KOHTPOIIO
JKocT1 0OpoOKH MOBEpPXHI JeTanei, HanpyT 1 AedopMariif y KOHCTPYKISIX, IO BH-
HUKAIOTL 1IpH pobOTI MexaHi3MIB 1 iH. {1 MeToau 3acHOoBaHI HA TOYHOMY BHUMIpP1 (3
ToumicTIo 10 10 M) BijcraHeit v pembedi o6poGIoBaHoi MOBEpXHI a60 B MOEIIX
JeTajieH 13 IPO30PUX MaTEplalliB Y HOPIBHSHHI 3 €TAJIOHOM.

Y jpamiii slabopaTopHiil poOOTI BHKOPHUCTACTLCS MOHOXPOMATHUHE BUIIPOMIHIO-
BaHHS I'a30BOTO Jla3zepa JJIL BUMIPY JIOKAIBHOI TOBIIMHU CKJBIHOI INIACTHHU 1 KOHT-
POMO 11 TIOTIMTAHHOCTI METOIOM Na3epHoi 1HTepdhepoMeTii.

Ha puc. 1 ipesicTaBineHa onTHIHA cXeMa YCTaHOBKH, 3a JTOTIOMOTOIO SIKOT Ha
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CKpaHi pealizyeTbesl KUIbIEBa CTpyKTypa iunrepdepeHiinoro mois. OcoOnmBICTIO
1€l CXEMH € Te, IO KOTePEeHTHI JKepena cBiTia S; 1.5, po3TaloBaHi Ha ONTAYHINA
oCl (Y KIACHYHHX CXEMax CIIOCTEPEKCHHS 1HTepdepeHIlli BOHU pO3TalloBatl 1Ieplie-
HJUKYJBPHO JO OITHYHOI ocl). TomMy MakcuMalbHa PI3HUI XOJY [IBOX POMCHIB
A » 4Ka pIBHA BLACTaHI MDK KOI'€PEHTHHMHU JpKepelaMu d , Mac Miclie JUI1 LeHTpa
¢KpaHa, TOOTO TOUKHU O, IO JIeKUTh Ha ocl. [lpoMy BIILIOBIIAe: MaKCUMaIbHUH 110~
paaoK 1HTepdepeHIIiHOro KUl k.. =d/A, MIHIMaIBHHRA pajilyc KIIBII
R, ~—0 1 yOypamisi LOPSAKY k y MIPYy BHIAICHHS KiIbISE BiA OUTHYHOL OCi

R,

m

<R <R, <. IHTepdepenIs 1THOro THUIY XapaKTepH3YETHCS BEIH-
KOIO PI3HHUIEIO XOJY Ta BEHKHUM IIOPSIIKOM 1HTephepeHIIMHIX MakcuMyMiB. Ha-
npuknag, mpu d~5-10"m 119 BUIPOMIHIOBAaHHA Telili-HEOHOBOTO Jasepa
(A=6,328-10" 1 ) MaKCHMaILIMIt HOPAAOK AopiBIIoc k. ~10°.

£
v
JI ’
B A /
/
W
*-I :
:
%% M
o
g
.|
7 i
o =i
% — zl
3 F‘ = _._/_ - _O Eg¥
~Lz - =
e - =
7 _ — &
/ -
4 :
/ ] ¢
P ;
A
// 7 -E\‘-)--l-—u{ -‘-é |
/ m=0123 6 9
A
Y —
- h e tre————— [ >/
h t ’
- - V
f il f ’

Puc. 1
3pyuHille HyMEepYBaTH KIJbIM YUCIOM M Y MOPSJKY IIPOXOJKEHHA iX OJIMH 3a
OJTHAM Y MI1pY BHJIAIEHHS Bl TIEHTpa
e R (3)
SIk1mo B TIeHTp1 ekpaHa OyJie criocTepiraTucd 1HTepdepeHIi AN MIHIMYM, TO JIJIS
Hporo m =0, TOOTO I MIHIMYMIB (TeMH1 KUIbLIS ) YUCIIO # lIpUiMac 3HAYCHHS Ha-
TypalbHOTo psay uucen (m=0,1,2.3,...). Toal HoaoKeHHs MaKCUMyMIB 1HTCHCUBHO-

cTi  (CRITM KUIBI) OyAYTH BIANORIAaTH HAINBIIMM 3HAUYeHHAM UHCTIa
m (m=051525..)

3 noaidHocTi TPUKYTHUKIB S.8,FP u MSO BuiumMBac, 1Mo BIAHOIMCHHS ixHIX Oi-
JIBIIKX KaTeTiB JO IIOTeHY3H JOPIBHIOE



A / 1

—_ - . (4)
d P+R> J1+@&/1)

JliBa yacTuHA PIBHOCTI MOKe Oy TH IIPEACTaBICHA CIIBBLIHOIIICHHAM
é:(km —m)?pzl_ m_ 5)
d koA Ko

V¥ BCIX KCHCPUMEHTAILHUX ¢XeMaxX cHocTepekeHHs iHTepdepeHnli Mac Miclie Hepi-
BHICTE ( R/[)<<1. ToMy MOHa CKOpHUCTAaTHCS PO3KIafaHHIM IIparoi yacTHHHU (4) y

psa Maxknopena, 30epiTIH P ITHOMY JIBa TIepIINX JI0/TaHKH PsTy

1/ JI+ R, /D =1-12-(R, ]IV, (6)

VY pesyibrari 3 (4) - (6) ojIepKYEMO

R2 =P [k )-m R, =12k Nm. (7)
3BIIKH BHJTHO, IO Paglyc 71 —T0 KUIBI MPOIOPINHHAN KOPHIO KBagpaTHOMY 3 HOTO
HoMepa 5K 1Y KIaCHIHUX 1HTepdepeHIIHIUX cXeMax.

3 (7) BuumBac, mo rpadik 3a1eKHOCTI Ri = f(m) Oyjie MaTH BUIJEL IPIMOI
JHIT 3 TAHICHCOM KyTa HAXUITY

g =20k (8)

BusnauuBim 3a rpadikoM #g¢ Ta BUMIPSBIIM BIACTAHL [ BiJ CEPEJAUHU KOT'CPEHT-

HUX JKEpel A0 expaHa E . MoxkHa 3 (8) po3paxyBaTH MaKCUMAaJIbHUNA TOPSAJOK 1HTE-
pdepentui

k.. =2I%/tgor. (9)
OcTaHHS BeNMMUYHHA JIO3BOISE OIMIHUTH BaKIIUBHUM MapaMeTp PO3TITHYTOI eKcIlepH-
MEHTAJILHOI CXeMM OjlepiKaHus 1HTepdepeHIni — BlAcTaHb MK KOI'CPEHTHUMHU JIKE-
penamMu

d=k, A (10)

PospaxyHok nokazye, 1Mo JUI yCTaHOBKH, SIKa BUKOPUCTOBYETRCS B JlaHiit maGopa-
TOPHIH poOOTI, TOBIMHUHA INTACTHHH 1 BIICTAHE MI’K KOTEPSHTHHMHU JIKepellaMH 3B's-
3aH1 Tak

h=219d =2]1%k_ 4. (11)

3 (11) pumIHBae, MO IPH BIACYTHOCTI OJHOPIAHOCTI TIACTHUHHU TI0 TOBIMHI 1i T1e-
PEMIIICHHS NEPICHIUKYJSIPHO HPOMEHIO OyJie CYIIPOBOKYBATUCH 3MIHOKO i TOB-
IMMUHA O /1, a, OTXE, 1 MAKCUMAIILHOTO TOPSIAKY 1HTepdepenui ok .. IIpnu 3011b-
IICHHI TOBIMMHU IUIACTHUHHU [0 Tpacl CKaHyBaHHs 13 LeHrpa inrepdepeHiinoi kap-
THHHU Ha eKpai Oy1yTh 3'SBIMTUCI HOBI MAKCUMYMH — KUIBIIS, [IPH 3MEHIICHHI 3K TO-
BIITUHA — KUIBI OyyTh 3HUKATH. IlosBa abo 3HMKHEHHS KITBII BIATIORIIac 3MIH1
k... Ha t1 Tob1O Ok, =1, MO BIAIOBIIa€ 3M1HI TOBIIIMHA

oh=2]194.

ToMy po3rmsiHyTa ONTHYHA cxeMa (pHc.l) Moke BHKOpPHCTATHCS K 1HTepdepo-
METP I KOHTPOJIO JIOKAIBHOI TOBIIUHHU CEPEIOBUINA 13 IIPO30POIO MaTepialy 3 TO-
YHICTIO JIO JICKIIBKOX JOBKHUH XBHIIb.

Y paniit poboTi BUBHacThed iHTepdepetiiiina KapTUHA Bl KOICPSHTHHX JHKepell,



K1 BUHHUKAIOTH HPH BLAOHTTI MOHOXPOMATHYHOIO BUIIPOMIHIOBAHHA ISl — HEOHO-
BOTO Ja3epa BiJl JBOX MOBEPXOHE CKIITHOI TTOCKOIapaneThHOT INTaCTHHH.

I puam i NpUIamIs: TeIi-HeOHOBHH Ja3ep, CKIISHA IUTACTHHA, SKpaH
3 MUTIMSTPOBOIO MMKAJIOI0, IPHCTPIH 171 CKAaHYBAHHS IUTACTHHH, MSTPOBA JTiHIHKA.

3apaanus 1. Buznauennsa joxkaionoi moeuiunu niaacmunil.
1. Ojepkary Ha eKpaHl KOHTpacTHy iHTepdepeHiiny KapTuiy v BUIISI CBITIIHX 1
TeMHUX KUICIHb. 3adikcyBaTy HOI0KSHHS eKpaHa Ha olTHIHINA ocl ( L ~ 35 —60cu ).
2. Bumiparu Bijictanb L. BiJi eKkpaHa 10 MH3M 1 BU3HAYATH HapameTp /=L —x. Ilpu
po3paxyHKax OPUMHATH NapaMeTPH eKCIIepUMEHTalTLHOT YCTaHOBKH: JOBKHHA XBHTI
BHIIPOMiHIOBaHH:A Jasepa A =6,328-107 m, x =13cm.
3. BusnauuTy HoJ0KSHHs OITHYHOL OC1 Ha eKpaHl (TOUKY O) — LEHTP BCiel CUCTeMU
Kinerp 7, =(a+6)/2, e ¢ ¥ 6 —Bij7TKA IO TKai ABOX JiaMeTPaIbHO IIPOTHIEK-
HHAX TOYOK AOBUTLHOTO KIJTBITA.
4. Bumipsitu pagiycu 10-15 IOCIIIOBHO pO3TAIIOBAHUX CBITIMX 1 TEMHHUX KUICID
R, , BLIPaXOBYIOUH BIJ 7.
5. lobGyayBatu rpadik 3aJIe:;KHOCTI KBaJApaTiB pajlyciB KiIelb Bl IXHLOI'O HOMEpA

R = f(m).

6. Bi3HaunTH TaHTeHC KyTa HaxWny Tpadika (gor = (\R;f2 — R,io )/ (m — mo).

7. 1o gopmyi (9) po3paxyBaTu MaKCHMAJILHUH HOPAIOK 1HTEpdhepenii k. .
8. 3a jgonomMoromo (10) BUSHAYUTH BIACTAHL d MIXK KOICPSHTHUMU JKEpeIaMu, a 3

(11) omiHUTH TOKaTBbHY TOBITUHY /1 TNIAaCTHHH Ha ONITHIHIA OC1 YCTaHOBKH.

9. Pe3ynpTaTi BUMIPIB 1 PO3PaxXyHKIB 3aHECTH B TaOIHITIO.
Tabmurs

m | Ry, mm Ri,_}l/t_]l/tz Loum | tgo | ko | dovum | B, am

3apjauns 2. Jocridcenns perocly nosepxni naacmunu iz npo3opozo mamepi-
any.
1. Po3pepHyTH TpHMad JIIH3H 13 IIacTHHOKO B Ha 180°. Toxi JIOCTIJIKYBaHa IIacTH-
Ha Oyje repea HMiH3ow0. [lnacTuHa MOXKe IUIABHO LEpeMIiNIaTHC MEXaHIYHAM IILIS-
xoM. TIoBITBEHO TIepeMiMalouy ITacTUHY, MepeKoHaTHCs, 1O B IIEHTP1 eKpaHa 3'SaB-
JIOTLCS a00 3HUKAIOTH 1IHTepdepeniiim Kb, Lle ¢BliaauTh 1Ipo Te, Mo TOBIMHA
TIJIACTHHHU 3MIHIOETHCS TIO Tpaci CKaHyBaHHSI.
2. CrionyuuTH Kpai IIacTHHH 13 IPOMEHEM Jlazepa 1 MOBIIBHO MepeMImarH ii B Ha-
IpssMHAX. OJHOYACHO PaxyBaTH KITBKICTE OK Kilels TIOo 3'SBISIIOTHECS a00 3HUKAIOTh
y HeHTpl ekpana. Yepes koxmi 5-10 MM poOHUTH 3aI1mc 0K, BBaxKalouu oK > 0, KoJIH
KUIBIA 3'SIBIIOTLCS, IO BIANOBIAAEC 30LILIICHHIO TOBIIHHHA IDIACTHHHA, 1 0K < 0 |
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KOJIM KUIbIS 3HUKAIOTH, IO BIANOBLIAE 3MCHIICHHIO TOBIIMHU IUIACTHHU B IIOP1B-
HSTHHI 3 TOBIIHOO 1i Kparo. I1{opa3 mpH 3MiH1 3HaKa 6K BIJTIK HOro IOUYMHATH 3 HY-
T8,

3. IloOyayBartu rpadik 3a1eKHocT oK ={(x) ok 1
Jie X - BIJICTaHb BIJl Kparo TUTACTHHHM JI0 TOCTI- (8K
JKYBaHHOI TOYKH , a KOKHE OK JIOPIBHIOE TIO-
HepeIHbOMY, CKIIAJICHOMY 3 BlUIIKOM Ha JaHii

JUILSTHITL 3 YpaxXyBaHHsIM 3Haka: ok= ok,

ok 1+ 0k 5, Okj+ dkp+ ks, ... ...

4. Ilo dopmym (11) pospaxyBaru oh . BBaxa-

oI 0K = [(OK)max|T|(8K)min| OTpumane 3Ha-

yeHHs oh Oyjie SBISITH cOOOI0 PIZHUITIO MIK
MaKCHUMANIBHOIO 1 MIHIMAJIBHOK TOBIHMHOIO (8 K)min|-
IUIACTHHU 110 Tpacl CKaHyBaHHI. Puc.2

5. Buieyny Ty wiacTuly BiJ JIIH3H Ha TaKy BLCTaHb, Moo OlIbIna yacTUHA 1i HOBEp-
xH1 OyJa OCBITIIeHa, a BiOMTe B1JT Hel CBITIO MoMajalo Ha ekpaH. Ha expaHi mmpu
IBOMY CIIOCTEpIracThCs 1HTepdepeHIiinag KapThuHa, Mo SKICHO BLAOHBAE «peibedy
INTACTHHH (CMYTH PIBHOT TOBIITMHH).

KourpoabHi muraHHa
1. ¥ gomy mossirae sipHIIe iHTepdepentni criTaa? ki XBHII HA3HBAIOTHCS KOTSPSHTHUMH?
2. Illo Ha3ZHBAETHCS OMTHYHONO PI3HHUIICIO XOAY XBHIL?
3. HazeiTe yMOBH iHTep(DepeHIIHHHEX MAKCUMYMIB 1 MIHIMYMIiB. BuzHaunte, mo Oyae crocTepira-
THCS Ha eKpaHi, MAaKCHMYM 9H MIHIMYM, TIpH A=2,22 MM 1 2=0,555mKM.
4. Y oMy moJiATae BIIMIHHICThH 3aCTOCOBYBaHHOI B JaHidl poGoTi iHTepdepeHIliHHOl cXeMH BiJl
KJIACHYHHX CXeM criocTepekeHHs inTepdepeHii?
5. Slku#t BEA Mae iHTepdepeHIIiiiHa KapTHHA B JOCTKYBAHIH CXeMi 1 K 3MIHIOEThCA TTOPSIOK 1H-
Tepdepenmii k?
6. SIki TexHIUHI 3acTOCYBaHHS iHTepdepeHInii BH 3HaeTe?
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