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ExcriepiMeHTa/ IbHEe BUBUEHHS CITIBBIJTHOIIIEHHS HEBHU3HAYECHOCTEN

Iine pobomit: cusueHns 630€MO36'43KY MIHC KOPHVCKYIAPHUMY | XEUTLOSUMU 61ACTIUEOC-
mAMY YOMOHIE Npu oupaxyil ceimna Ha wWinuHi 1 eKcnepuUMeHmanbHe NiIOMEEPONCEHHA CRIEEIO-
HOWEHHS HeGUHAUeHoCmel 0N KOOPOUHMU A 610N06IOHOT Npoekyil iMAIYLCY.

OCHOBHOIO y KBaHTORIH (D13HIN € 17ed, sIKa IMOoIsTrae B TIM, IO KOPIYCKYIIPHO-
XBUILOBA HOABIHHICTD BIACTUBOCTEH, SKa YIICPIEC BCTAHOBIICHA I CBITIIA, Mac YHi-
BepcaibHui xapakrep. Lle o3madac, 1o 13 4acTKOIO, IO PYXacThed, 3B'A3aHa JIesKa
xBwsl. JloBxkuna 1miei XBU A #H IMIIYJILC YACTKU p 3aJ0BOJILHAIOTH CIIBBLAHOIICH-
HIO Jie bpoiist

A=h/p, (1)

me h=6.625-10"* [{xc- ¢ - mocriitaa [Tnanka.
Y knacuuHIK (DI3UIN BesIka YacTKa PyxaeThes MO TIeBHIM TpaekTopli, Tak IO B
Oy Ib-IKUA MOMEHT 4acy TOUHO (ikcoBami ii KoopauHaTa i IMIIyJbLe. Kopiycky jsip-
HO-XBHIIBOBA IIOJABIAHICTL BIACTHBOCTEH YacTOK NPHUBOIUTH IO JOCHTH BAXKIUBOIO
IMUTaHHS TIPO epanuyio 3acmocosihocmi TOHATH KiIacHuHO! (13uku. OcolauBo 1ie
HPOABIIETLCH 1IPH PO3LIBLAL PYXY MIKpodacTHHOK. OJHE 3 OCHOBHHX PO3XOJKCHb
[OJBATae B TIM, IO HE MOKHA TOBOPUTH IIPO PYX MIKPOUACTHHKH 110 IIEBHIHA TPAEKTO-
pli i HeIPaBOMIPHO TOBOPHUTH IIPO OJHOYACHI TOUH1 3HAUEHHS i1 KOOpJAUHAT 1 B1JIIIO-
BIJIHUX IPOCKIIH mMIIybey. [g obcTaBunia He HoB'sd3aHa 3 HeJOCKOHAIICTIO BUMIPIO-
BaJIbHOI amapaTypH, a Mae MPUHITAIIOBHH Xapaktep. HacmigkoMm 1mux oOMeXeHb €
CcnigeIOHOWe I HegusHaieHocmet ST KOOPIUHAT 1 BIATIOBITHUAX IPOSKINH  IMITY Th-
CiB, K1 BecranosleHi | eiizendeproM B 1927 porl. 3okpeMa, JIIsl HALPIMKY OC1 X BO-
HO Ma€e BUTTISIT
Ac-Np . =h. (2)
TyT Ax- HeBU3HAYEHICTH KOOPAMHATH X YacTKH, a Ap, - HEBH3HAYECHICTD IIPOEKIN i
IMITYIIBCY Ha IO BiCh ( A —cepeIHbOKBaJApaTHYHE BiAXIICHHS). CINBBIIHOIICHHS,
AHAJIOTYHE (2), Mae MicIle ¥ I 1HINMUX KOOPJUHATHUX OCel, a TaKkoX JPYTHX Iap
BeIMUUH. YuraeThes (2) Tak: 100yTOK HeBM3HAUeHOCTeH KOOP/IUHATH Ta Bi/IMOBITHOT
HPOCKIIT IMITYJILCY HE MOKE OYTH MEHINE BEIMUUHHE HOPAAKY A. 3 (2) BUILIMBAE, IO,
YUM TOUHINIE BUMIPSETLCS KOOPIMHATA YaCTKU B JIEIKHIT MOMEHT dacy, TOOTO UnM
MeHIe Ax, THM MEHII TOYHO Moke OyTH oOMIpIoBaHa IpoeKid if iMiynsey Ap, H

HaBIIAKH. [loMITHMO, IO BHACIIAOK MAJIOCTI HocTiinol 11manka cInBBIIHOIICHHS He-
BHU3HaUeHoCTeH (2) He Tpae 1ICTOTHOI POl IIPH OITHCT PYXY MaKPOCKOIMTHUAX O0'€KTIB.
[IpolmocTpyeMO CHIBBLIHOIICHHS HEBH3HAYCHOCTEH (2) PO3IIBILAOM IIPOLECY
JUpakiifHOro po3ciioBais CBIT/Ia Ha muiuHi. Hexal napaiebHui my4oK MOHOX-
POMaTHIHOTO CBITIA, IKUW MOKHA PO3TIBLIATH SIK IIOCKY XBHTIO 3 JIOBKWHOIO A,
Iaja€ Ha HIPIMOKYTHY IUIMHY IHPHHOIO b (auB. puc.). [Ipu npoxopkeHHl yepes
IMITHHY CITIOCTEpIracThes AUPpakxIis CBITIA, sSKa TOIsrae B TOMY, IO IIPOMEHI BifI-
XHAIBIIOTHCS BT MPSIMOIIHIMHOTO MOMMPIOBAHHS 1 3aX0JITh B 00JacTh TiHI. B Haci-
JIOK TTBOTO Ha €KpaHl CIOCTEPITaEThesl YepPTYBAHHSI MaKCHMyMiB 1 MIHIMYMIB 1HTEH-
CHUBHOCTEH cBITIa. MoHa I0Ka3aTH, 0 1HTEeHCUBHICT BUIIPOMIHIOBAHHS [, B



HAMPAMKY MAaKCHMYMY TIOPSIJIKY 72 JTOPIBHIOE

- (3)
= (2m+1)

Jle / —1HTEHCHUBHICTh CBITJIOBOi XBHUIL, IO IIajae Ha mumny, m=0,1,2,3....- nops-

JIOK MaKCHUMYyMY.

[HTeHCUBHICTh TUPPAKIIHHUX MAKCUMYMIB IIBHAKO YOYBae 31 30LJIbIICHHAM 1X-
HbOro HOMepa. Tak, IHTEHCHBHICTh LIEpIIOro Makcumymy [/, =4/ / (O7*) ~ 0,045,
jpyroro — 1, =47/(257%)~ 0.0161 , tpetboro — I, =47/(497%)~ 0.008 i 1. Ta-
KAM YHHOM, OCHOBHA YacTKa 1HTCHCHBHOCTI BHIIPOMIHIOBAHHS, IO MPOMIUIO depes
IUTAHY, TOBOTUTHCS HA NEHTPAJIbHUHA MaKcHUMyM. ToMy 3 JOCTaTHIM CTYIEHEM TO-

YHOCTI MOKHA BBa;KaTH, IO IICJIS IIPOXOJKEHHS Yepe3 IUIMHY BUIPOMIHIOBAHHS
HOIMUPIOETLCH B MeKaxX TPATPAHHOI IIPH3MHA 3 KyTOM IIPH BEPIIMHI 2¢); .
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3 KOpIycKyJIFpHOT TOUKH 30py MYHOK CBITJA, MO BUIIPOMIHIOE Jla3ep, MOKHA PO3-
TJIS/IaTH SIK CYKYITHICTL KBAHTIB ((POTOHIR), MO MatoTh 70 Ha/iHHS Ha NMIUTMHY O/]Ha-
xoBui MIIyIibe p . CKiIa/loBa 1bOTO IMIIYJILCY Y3710B:k ocl abciuc p,. = 0. Ilpu npo-
MY KoopauHaTa X (POTOHA (OIIMCYBAHOrO IUIOCKOK XBUJICH)) 30BCIM HE BH3HAUEHA.
ITicist mpoxoaKeHHs IMUIMHA (POHT XBWIIL, IO onHcye (HOToH, AeGopMyeThCs, BIH
nepecTae OyTH IUIOCKUM, 1 (OTOH 37100yBa€e KIHIIEBY HEBU3HAUCHICTh KOOPUHATH X,
OPUAYOMY 3 JOCTATHBOIO TOTHICTIO MOKHA BBAKATH, IO

Ac=>b (4)



3 inmoro Goky, GoOTOH, IO LPOHIIOB Hepe3 MUIMHY IMUPUHOIO b, MOXKE MaTh
IIPOEKITIIO IMIYIIBCY p_, IO JEKATH B THTEPBaT Bl — psin g, 0 + psin ¢, (Harajy-
€MO, 1110 BHIIPOMIHIOBAHHSM, IO IIOIIAJA€ HAa SKPaH 34 MEKaMU IEHTPAIBHOIO MakK-
CUMYMY, 3HeBaxkaeMmo). [IlupuHy 1poro 1HTEpBalLy IPUAMEMO 34 HEBH3HAUCHICTH
IIPOEKINT IMIIyJIbCY Ap,, TOOTO

Ap,=psing —(—psing)=2psng@,. (3)

3Haoun, Mo @ << /2, MOXHA 3allUCaTH
sme, igp, =D/ L, (6)
Je L — BijcTanb BiJ OUIMHM 10 ekpana. Biicrtanus D = D(b) 3anekurh Bijl MIUPUHU

IUJIVHA.
Buxopuctorytouu tenep dopmynu (1), (5)1 (6), 171 HEBU3HAYSHOCTI IMITYIBCY
OJICPKHUMO BUPAKCHHS

2-D(b)
== ph. 7
py=— %)
CIHIBBIAHOIICHHS 3pYUHIIIES 3aIIUCATH Y BULJBLIL
Ac-Ap [h=1. (8)

Taxrm unHOM, AKIO BU3HAUUTH Ap 110 (7) 1 B3SITH 70 YBard (4), To MOXKHa IIe-

PEBIPUTH CIIPaBEIMBICTh HEPIBHOCTI (&), a 3HAUUThL W (2), MO 1 € OCHOBHHUM 3a-
BAAHISM I1iel poOOTH.

Onmc CKCHepI/IMeHTaJ'[bHO.l. YC(TaHOBKH

YeraHoBKa, sika BUKOPHUCTOBYETLCH B AaHIA poOoTi, 30HpacThes Ha 1adoparo-
pHOMY cTom. BoHa ckimagaeThes 3 renii-HeOHOBOTO Jazepa, 1Mo Jlae BUIIPOMIHIOBAH-
HS 3 BUCOKHM CTYIICHEM 4acoBOi M IIPOCTOPOBOI KOI'CPEHTHOCTI, PEryJIbOBaHOI IIi-
JTUHHA W ekpaHa, Ha IKOMY cIocTepiraeThes Audpakiiitia kaptuHa. Ilydox GoToHIB,
IO BUIIPOMIHIOETLCS JIA3EPOM, IIPOXOJIUTH Uepes KaliOpoBaHy MUIMHY i Iolajae Ha
€KpaH 3 BUMIPIOBAIBHOIO TKao0. [lepeBipka CIIBBIIHOINEHHS HEBU3HaUeHOCTEH
(2) 3MUCHIOETHCS MULIXOM BUMIPY TTHUPUHH IMIUTHHHU, IO XapaKTepHu3ye HeBM3HaUe-
HICTb KoopauHatd ¢oroHa Ax, 1 IIUPUHHA HEHTPAILHOIO MaKCUMyMy AudpakiiiHol
KapTHHH 20 , Mo XapakTepHu3y€e HEBH3HAUYEHICTE IMITYJIbCY (poToHa Ap ., .

JaBjanus
1. YeranoBuru kaaiOpoBany IuiMHy Ha Biacrani 0.5 - 1 meTp Bij ekpana. Harpanu-
TH TIPOMIHE Ja3epa Ha MUTHHY |, TepeMIIalotun eKpaH, ojlepkaTH Ha eKpaHi BUpa3Hy
JAPPaKIIHHY KapTHHY .
2. 3Midiooun po3Mip mumny Big 0.175 mM (35 noauiox) go 0.5 mM (100 1oa1710K),
3poouTH 10 — 12 BuMIpiB MHpHHA 21D ITEHTpaIbHOTO MaKCUMyMYy Au(pakIiitHoi ka-
PTHHH, SKa clocTepiracThes Ha ekpasi. [[IupuHy HEeHTpalbHOIO MaKCUMYMY BH3HA-
YUTHU K BLACTAHL MK JUPPaKIIAHIMYA MIHIMYMaMH, IO OOJMOBYIOTH LIeH Makcu-
MYM.
3. ITo dopmymm (7) OOUUCIUTH A KOKHOTO 3HAYCHHS ITUPUHM IIUIMHK b BEIUIUIY
Ap,.
4. oGy ayBatu rpadik 3anexHocTt Ap_ = f(b)



5.

OOuncnurTy Benuauny Ax-Ap. /A # 3p0OUTH BUCHOBOK IIOAC JOTPUMAHHS CIIIB-

B1THOIIICHHST HeBM3HAUSHOCTEH JIIST KOOPIUHATH H BIJIIIOBITHOT IPOEKIT IMIIYIIBCY.
6. Pesyibrary BUMipiB i oO4UcIeHb 3aHecTd B TaOMIno 1.

b =

Tabmursg
Noew/mr | A4 L |D | b |Ap, | Ax-Ap /h BHCHOBKH 3 BUMIpiB ¥ 004YHCIIEHD
1. e
2. =
cn
£
O

KoHTpoanHI MMTaHHA

VY goMy moJIsTae CMiBBITHOMICHHS HEBH3HAUCHOCTEH ¥ KBAHTORIH izHITi?

Uu moske OyTH IHCHEHHH JTOCTIT, IPOIIOHOBAHUE Y 11l poBoTI, AKIO B2STH He JlazepHe, a Te-
IUIOBE JKePEJIo BUIPOMIHIOBAHHS?

3HaHTH IMIYJIBC GOTOHA, IMO BiAMOBLNAaE JOBKHHI XBIJI BHIPOMIHIOBAHHS TeTiH-HEOHOBOTO
Jazepa, 1 3piBHATH HOTO 13 CepeIHIM IMITVIBCOM MOJISKYJH KHCHIO TIPH HOPMAIBHHX YMOBax.
OWiHUTH, TIPHU AKIH TeMIeparypl KHCHEO 111 IMITYJILCH TIPHOITH3ZHO piBHI MK c00010.

3HailiTi Macy CBITJIOBOTO KBAaHTA, MO BHIIPOMIHIOETHCS Tellii-HEOHOBHM JIa3epoM 1 3PIBHSTH ii 3
MacoO CHOKOK eJleKTpoHa. UK MOJKHA BUSBHTH MPOSBH I[i€l MACH 3a JIOMIOMOTOI0 CY4acHOi BH-
MIpIOBATIBHOI TEXHIKH.

3HaiiTu eHeprilo CBITIOBOTO KBAHTA, 1[0 BUMPOMIHIOETLCS TeliH-HEOHOBHM Ja3epoM. Sky npu-
CKOPIOBAJIBHY PI3HHITIO MOTSHINATIB MOBHHSH MIPOHTH SJISKTPOH IS TOTO, MoO IpUI0ATH TaKy
eHepriv?
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