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TMomy4eHO COOTHOWICHHE HEONPEICICHHOCTEH B NPEANOIOKCHHH, 4TO (OTOH
nOpeacTaBsiier coOoit ConmuTOHHOE 00pasoBaHue, a AJIMHA (HOTOHA COBHAMAET C €ro
amnoit Bonmel. Ilomyuena ¢opmyna ans audpaxumonsoi pemerxu. IIpeanoxeno
aNbTePHATHBHOC OOBACHCHHE 3aBHCHMOCTH pa3peHiaromicii crocoOHOCTH OOBEKTHBA
TEACCKONAa OT MTMHBI BOJHBI (DOTOHOB M OT AMaMcTpa 0O0bekruBa. IIpemnoskeHO
anpTepHaTHBHOC OOBACHeHHME pabGoTml MHTepdepoMerpa Maiikenscona. ITpeanoxeHa
CXEMa IKCICPUMEHTA IS JONOJTHUTENBLHOMN MPOBEPKH CACTAHHBIX JOIYICHMH,

B npunyune, mooicem @bIACHUMbCA, YMO KGAHMOBAL MEOPUS @ ee menepeutHeti
dopme nenpasuneua... Ecnu ko2oa-mbo 6yoem 0oKa3ano, 4mo npuxyun Heonpeoe-
JEHHOCMU HegepeH, MO Mbl OONHCHbL byOem oxcudams nOAHOt nepecmpoiixu gusu-

Yeckoil meopuu.

1.BBenenue

Kak u3BECTHO, TPaKTOBKAa (PU3UHECKOIO
CMBIC/IA COOTHOILUEHHS HEONPENEIeHHOCTEM
0asupyercst Ha Hiee O HEBO3MOXHOCTH OHO-
BPEMEHHOIO M3MEpPEHUs1 C KakOH YrogHo
GonbIIOi TOUHOCTBIO HEKOTOPBIX XapaKTepH-
CTMK MHUKPOOOBEKTOB, TAKHX KaK KOOpAMHATA
U UMIYJIbC MHMKPOYAaCTHLbI WJIM 3HEPrus M
BpeMsl M3MEDPEHHs 3Hepruu 4dactuuel. bonee
TOro, HauboJjiee MOCIEeNOBaTENbHBIE CTOPOH-
HHKH KBAHTOBOW TEOPHMM YTBEPXKAAIOT AAXKe,
YTO 3TH XapaKTEPUCTHKH y MHKpPOOOBEKTOB
He CYLIECTBYIOT OHOBpeMeHHO: «B nercreu-
TEJILHOCTH XK€ CHTyauus 3[€Ch HHasi — MPOCTO
CaM MHUKPOOOBEKT HE MOXXET OZHOBPEMEHHO
MMETh U ONpPEAECICHHYIO KOOPAWHATY, H Ofl-
PEHENEHHYI0 COOTBETCTBYIOINYIO NPOEKLUI0
UMnyJbscay», [2, ¢.35].

MupoBO33pEHUYECKHE BBIBOIbI, KOTOpPbIE
AENar0TCs U3 aHANM3a COOTHOLIEHMs Heompe-
JIEJIGHHOCTH, HMEIOT 4pe3BblYaiino OoJibLioe
3HaueHue Wi Qusuku. Yoke B nepBoit cBOEH
pabore, B xoTopoii Omin chopmynupoBaH
MpUHOUI HeonpexaeneHHOCTH, Ieiizenbepr B
Ka4eCTBE OAHOIO M3 OCHOBHBIX BBIBOAOB YT-
BEpXJall, YTO KKBAHTOBAas MEXaHHKa OIpese-
JIHHO YCTaHOBHJIA HECOCTOATENBHOCTH 3aKO-
Ha HOPUYHMHHOCTH». B coBpemeHHO¥ suTepa-
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k. B. Mapuon, [1, c.609].

Type COOTHOINEHHMIO HEONpPENeNCHHOCTEeH
YHAEJSAIOT CYLIECTBEHHO MEHbIIE BHHUMAaHMS,
4eM TEOPHM OTHOCHTEJILHOCTH HJIH BEpOAT-
HOCTHOM HHTEPIIPETaLUH CMbICTA {~PYHKLIHH
BOJIHOBOTO ypaBHeHMs. B npoinom, oxHaxo,
MpEeTeH3UH K TPAaKTOBKE CYLIHOCTH COOTHO-
LI€HHs BbICKa3bIBaJIMChb HEOAHOKPATHO. Cno-
pbl IO 3TOMY IIOBOZY M MO3KULMU OMNIIOHEHTOB
Kpaco4Ho oxapaxtepusosan Comepcer Moam
B kHure «Ilogsomsa mrtorm» (1927 r.): «/sa
BUAHEHIIHNE yYEHBIX HALIEero BPEMEHH OTHO-
caTcst k npuHuuny I'eiisenbepra cxenrHue-
ckyu. ImaHk BbICKa3aj MHEHMeE, YTO JajibHEi-
IIMe€ HCCIEHOBAHMUS YCTPAHAT KaxXyLIyIOCs
aHoMayMio, a O¥HmTEH HasBan QHiocod-
CKH€ MIEH, OCHOBAHHBbIE HAa 3TOM NpPUHLHUIIE,
«mreparypoi», 00I0Ch, YTO 3TO JIMIUL BEX-
JNUBBIH BapuaHT cioBa «4yuwby...Cam [Ilpe-
OUHIEep CKa3ajl, YTO HHUKAaKO€ OKOHYaTEJIbHOE
M HCHepIIbIBaOUlee CYXKIAEHHE MO 3TOMY BO-
pocy ceiyac HEBO3MOXXHOY, [3, ¢. 179].

Bce ckazanHOe BbIlllE CBUIETENLCTBYET O
TOM, YTO BOIMPOC BCE-TAKH HENb3sT CYMUTATh
PELUCHHbIM OKOHYAaTeNbHO. MOXHO CYHUTATh
OUYEBHIHBIM, YTO €CJIM COOTHOLIEHHE HEOIpe-
JleIeHHOCTEH NoA0OHBIM 00pa30oM OLIEHHBANH
Ilnank, Ilpeaunrep, SiniuTeiis, ne bpoinab u
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Ip., To Moboe UCCIEeNOBaHME Ha 3Ty TEMY 3a-
cnyxuBaeT ObITb BHIHECEHHBIM Ha CYy[ 4MTa-
TENEH.

2. Mi3meHeHHe BHyTPeHHel JHEPriHH KBaH-
TOBOIi CHCTEMBI H IMHCCHA (POTOHA

ITycTp y HaC MMeeTCs KBAHTOBAasi CHUCTeE-
Ma, HarpuMep aToM, B OJHOM M3 BO3MOXHbBIX
Il Hero BO30yXAEHHBIX COCTOsHUN E, |,
puc.1. Ilpu nepexone B MeHee BO30yxAeHHOE
cocrosiHue C 3Heprueil £, sHeprus o6bekra
H3MEHsIeTCs Ha Benuuuny AE = FE, - F, . IIpn
JTOM TMepexon CBOOOMHON CHCTEMBI COIPO-
BOXIAeTCs UCImycKaHueM (POTOHA, OCHOBHBIE
XapaKTEPUCTUKH KOTOPOro  ONPeAesArTCA
¢dopmynoii Ilnauka £ = hv, rone E umeer
CMBICT 3aKTOYEHHON B (OTOHE 3HEPIHH.
IIpeanonaraercs, 4TO B IIPOLIECCE POXKAECHUA
(GoTOHA BBINOAHAETCA 3aKOH COXPaHEHHsA
SHEPruy, noO3TOMY BE€JIMYHHA H3MCHCHUS
SHEPIrHM CHCTEMBbI COBIIANAET C BEJIMYUHOM
SHepruy, CKOHIIEHTPUPOBAHHOM B (poTOHE!

E,-E =AE=E=hv @.1)

Ilpu 3tom cumBoael F, , E; u AE uc-
MONb3YIOTCsE i 00O3HAYEHHsT XapaKTepH-
CTUK CHCTEMBI, & CHMBONBI £ U hv — nis
o603HaveHus XapakTepucTik goTona. Tor xe
3aKOH COXpaHeHHs IHEPrUH BMeCTe C IPHUH-
LHUIIOM TIPUYMHHOCTH TPebyroT, uToObl mpo-
JOJKUTENBHOCTh poXneHuss (GoToHa U mpo-
AOJDKMTEILHOCTh U3MEHEHHsI COCTOSIHMS CHC-
TeMbi COBNAAaNY. B IIPOTHMBHOM Cily4ae MO-
XKET MOJIYHHUTBCSA TaK, YTO 3HEPrusi CUCTEMbI
yObIBaeT, HO NPU 3TOM HE YHOCHTCA (OTO-
HOM, UiH (POTOH yXKe yJIeTesl, a CHCTeMa eille
(TIEPEXOAUTY»;, WM CHCTEMa YXe 3aBeplimiia
nepexox, a GOTOH ellle HE YJETeN U KIET Ye-
ro-To, 4 T.A.

Puc.1. M3myuenue kBaHTOBOM cHCTeMOH (poTOHA, ANMH-
Ha KOTOPOTO COBNIAJACT C €0 JUTMHON BOJIHBI.

B ornu4ne OT APYrUX BETHYHH Bbipaxce-
Hug (2.1), BEMUYMHA V SBISETCS XapakTepH-
CTUKOH TONBKO (OTOHA. DTOH BENHYHMHE Mbl
HE MOXEM CONOCTaBUTb HaCTOTYy KaKoro-
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HuOyIp npouecca B KBaHTOBO# CHUCTEME, NO
KpaiiHeli Mepe, nocyie Toro, kak QOToH yie-
TeJl ~ OHA ONpENeNsAeT 4acTOTy Konebarens-
HOro rmpouecca B GOTOHE, NEPUOA KOTOPOro
paBeH:

(2.2)

B otnuume or v Bemuumna 1 B ypas-
HeHuu (2.2) yxe MOXeT B OOMHAKOBOI Mepe
OTHOCHTBCS Kak K OTOHY, Tak U K CHUCTEME,
HO TOJIBKO B TOM Cilydae, €CJId AiuHa GoToHa
COCTaBJISIET BCEr0 OJHY IUIMHY €ro BOMHBI A .
He uyr Bosnx anuHoi nopagka Merpa u 6oiee,
Kax NPHHATO CYUTaTh B JUTepatype, [4, 5], a
BCero jmuiib A . Mbl monaraem, 4To 3TOMY
YCJIOBHIO MOXET YZAOBJIETBOPUTb 00pa3 ¢o-
TOHA KaK crenudu4ecKkoro COIMTOHHOTO 00-
pa3oBaHMs, OrPaHMYEHHOrO IO ABYM KOOp-
IWHATaM, HO HMMEIOLIero BO3MOXHOCTb pac-
MIPOCTPAHATHCA 1O TpeThell xoopaunare. Ipu
3TOM KoJyebarenbHblil MpoIece XapakTepusy-
€TCsl ONPENENEHHOM YaCTOTON U AJIMHOM BOJI-
Hbl, KOTOpbI€ CBs3aHbl Mexay coboil coor-
HOUIEHUEM

i=Secr
1%
C yueTroMm ckaszasHOro ypaeBaenue (2.1) Mox-

HO 3anucathb B BUAC

(2.3)

h
E=— 2.4
= 24)
HUmixe:. ET=h (2.5)

Kak yxe ©OblIO cka3aHO, JieBble YacTH
ypasHenus (2.1) u (2.4) MOryT B OXMHAKOBOM
Mepe OTHOCHTHCH Kak K KBAaHTOBOI CHUCTEME,
TaKk # Kk ¢oroHy. g cucTEMB! — 3TO pasHHLA
B DHEpPrusx COCTOSHHH, M (OTOHZ — 3TO
CKOHLEHTPUMPOBaHHas1 B HeM 3Heprus. Jlo-
ru4yHO OyHeTr NpeAnoiOXUTh, YTO M NPaBbIE
4acTH 3THX YpaBHEHMH MOXHO mnpeobpaso-
BaTh TaK, YTOObI BXONSIIME B HUX BEJTHYHMHBI
B OJMHAKOBON Mepe OTHOCHJIMCH KaK K CHC-
TeMe, TaK ¥ K QOTOHY.

O6o3nauum uepes At =, — t, Bpems
riepexona cucTeMel U3 cocrosuus F, B E .
Ecnu nnuna oroHa pasHa ero UIVHE BOJHBL
A , T0 mepuon kosebGanusa 7 cosmamact co
BpEMEHEM H3MEHEHMsI COCTOSHMS CHUCTEMBI,
T.€. At = T. YuutbiBas 310, Bhipaxenue (2.5),
cnpaBenauBoe Ui (OTOHA, MOXKHO IpencTa-
BUTb B BHJI€ U3BECTHOrO COOTHOLIEHUS, CIpa-
BEJIUBOTO AJISl KBAHTOBOM CHCTEMBIL:
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AEAt=h (2.6)

dusuueckuil CMbICH BXomsumx B (2.6)
BEJIMMMH HAMH yXK€ BBISACHEH, MO3TOMY BbI-
paxkeHue (2.6) Kak LENoe UMEET CICHYIOLIHI
CMBICII. €CNM B MpOLECCE MEpeXona KBaHTO-
BOIf CHCTEMBI €€ HEepPrusA U3MEHAETCsS Ha Be-
muuuHy  AE | TO mpou3BefieHHe BENHYUHbI
H3MEeHEeHHs SHEePTrUH Ha BpPeMs Iepexoja Bce-
ria MoCTOSIHHO M paBHO /. UeM panbuie apyr
OT Ipyra HaxOHATCA SHEPreTHYECKUEe YPOBHH,
TeM ObICTpeE OCYLIECTBIAETCA KBaHTOBBIH
IIepeXoi, KBAHTOBbIM CKaYOK.

Ilo cyru pena (2.6) — 310 Apyras 3anuchb
¢dopmynnr Ilnanka. [Ina seisoga (2.6) mocra-
TOYHO JONOJHUTENHHOrO TPENrONOKEHH S,
gro fnuHa GOTOHA paBHA €ro JJIMHE BOJIHBIL.
Kak stor obpa3 coryacyercst ¢ uHTeppepeH-
LIMOHHBIMHU OIBITAMH, U noyeMy B ¢usuke
MOSABUJIOCH NOHATHE Lyra BOJIH,— 3TO TeMa
INsi OTAENbHOro pasrosopa. HekoTopnie ac-
meKThl 3TOi MpobaeMbl OYAYT PacCMOTPEHBI
ke, Celiyac xe OTMETHM, HTO BeiniuHE A
t B (2.6) Mbl HUKaK HE MOXXEM MNpPHIUCATbL
CMBICJIa BEJIMYHMHBI BPEMEHHM H3MEpEeHUs
9HEPTruM CUCTEMbI (TIPOAOJDKUTENBHOCTH H3-
mepenust). Hu npn anamse ¢opmynst IInan-
Ka, HH 1pu BeIBOAE (2.6) Mbl HU pa3y He 00-
pamamuce k npobneme H3MEpeHus KaKoii-
Jiu00 BETHUMHBI.

PesynbTaT H3MepeHHa Kakoii-mubo Benu-
YHUHBI, HJIH JJUTCJIBbHOCTH KaKoro-imoo npo-
uecca, 3aBUCHUT OT npodeccHoHabHON noa-
FOTOBKH MCCIEROBATENs], OT METOAMKH M OT
umeroneiics y Hero anmaparypel. [na Toro,
4T00bl M3MEPUTH BpeMsi NEPEXOa KBAHTOBOM
CHCTEMBI U3 OJJHOrO COCTOSIHMSA B APYroe, Ham
He HYXHO CJEQuTh 33 3THM IPOLECCOM H
BMELIMBATBLCsSI B HErO CO CBOEH annapaTypom.
JUist 3TOr0 HaM AOCTaTOYHO M3MEPUTb YaCTO-
Ty GOTOHA TyTEM H3MEPEHUs €ro IJIMHbI
BOJIHBL M3mMepuB JUiMHY BOJHbBI QOTOHA, MBI
OIHO3HAYHO ONpEAeIsieM PasHHULY B 3HEPrU-
ax AE , a oTCIOHa M BEJIMYUHY BPEMEHH Iie-
pexona CUCTEMBbI U3 OJHOTO COCTOSIHHSA B APY-
roe At¢ . Kak 3TO HU CTpaHHO NpPO3BYYMT B
CBEeTe pa3BHUBAaeMOil B JMTepaType BOKpPYr
3TOro Bompoca ¢unocoduu, HO HHaye Kax
OJHOBpEMEHHO Benu4uHbl AEF u At ™Mbl
HPOCTO HE MOKEM H3MEPHTb.

O4eBUAHO, YTO COOTHOWwEHUE (2.6) Mbl
HHKAaK HE MOJKEM Ha3BaTh COOTHOLIEHUEM He-
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OIPENENEHHOCTH —~ BCE BXOAALIHE Ty/a BeJii-
YHHBI UMEKT SICHOE ONPEACNCHHUE, & BhIpaXKe-
HHUE B LICJIOM SIBJIETCA CTPOrMM PaBeHCTBOM.
Huaue roeops, Mbl HUKaK HE MOXXE€M BMECTO
3HaKa paBeHCTBa B (2.6) NOCTaBUTh 3HAK « < »
WM « 2 » 4YTOOBI NPEeBPaTUTh €ro B COOTHO-
LIEHHE HEONPEAEICHHOCTEMN.

3.M3meHeHHe MMIyJIbCa KBAHTOBOH CHC-
Tembl U (pOTOHA

HzsectHO, uTo (oTOH OONagaer cBOHCT-
BaMM KOPIYCKYJIbI, HO BpsiZ JIH MOXXHO TOBO-
PUTL BCEPLE3 O INPEACTABIICHUH, YTO KBAHT
3HEPruH, CyLIECTBYET B CUCTEME, HAlpUMeEp B
aToMe, B BHAE OTHEIbHOro obbekra. OnnHako
LU TIPOCTOTHI aHANM3a MbI MOXeM cebe 310
no3BojiMTh. Bojiee TOro, Mbl HOIYCTUM, YTO,
HaxXoJ4aCb B CHCTEME, OH TaM IIOKOHTCA, T.C.
€ro UMNyNbC paBeH HYJI0 M HAYHHAeT BO3-
pacTath B npouecce UcmyckaHus (OTOHa —
aHAJIOTMYHO TOMY, KaK BO3PacTaeT HUMITYJIbC
NIyJId B IPOLIECCE €€ NABHUXKEHUS BIOJIb CTBOJIA.
B 3TOM Ciiydyae Mbi MOXEM TOBOPHUTb, YTO
UMnyasC GOTOHA M3MEHHJICS HAa HEKOTOPYIO
senmuuny AP — ot nyns no P, rne P - um-
nyjisC (POTOHA, BEAMYMHA KOTOPOIO Onpene-
JISIETCSL U3 COOTHOLWEHUs e bpoiins:

Pi=h (3.1)

Ecnu Mbl npeapnoyaraeM, 4YTo BO BpeMsA
ucnyckanus (POTOHAa 3aKOH COXPAaHEHHs HUM-
NyJbCa BBLITIONHAETCA, TO UMEEM IpPaBO yT-
BEPXKAATh, YTO TAKOH XKE BEIMYMHBI MMITYJIbC,
KOTOpbIH MBI 0003HauuM vepes AP | momyuur
M CHCTeMa B KadecTBe MMnynbca otaadd. C
Ipyroi cTopoHbl, o6pa3 (orona, mimHa Ko-
TOPOro COBNAJAET C €ro ANMHOM BOJHBI, 1O
3BOJIIET HaM BMECTO A 3amucarb Ax | T.e.
BEIMYMHY TPOCTPAHCTBA, 3aHMMaeMoro ¢o-
TOHOM, cM. puc.1. Takum obpa3om:

AP Ax=h (3.2)

Beipaxkenue (3.2) Mb1 BeIBOAUIY )11 $oO-
TOHA, U €ro GpU3NYECKUH CMBICH CIERYIOLMA
NpOM3BENCHHE BEJIMYMHbI MMIyJbca oToHA
Ha BEIMYHMHY MPOCTPAHCTBA, 3aHHMAEMOro
toroHoM, paBHO A mus moboro porona. Ilo
cpaBHenuio ¢ ¢opmynoit ne Bpoiins (3.1), B
(3.2) comepUTCS TOJBKO NPEONOJIOXKEHHUE,
yro Ax = A . Ecnu 3aKk0oH COXpaHeHHs UM-
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NyNAeca B MPOLIECCe IMHCCHH QOTOHA BBINON-
HAETCA, TO BeIpawxeHue (3.2) DOmxHO OBITE
CpaBelIHBLIM M MId JPYroro y4acTHHKA
npouecca — ANA KBAHTOBOH CHCTEMEl, OJHAKO
BenuuHHEe Ar |, Kak xapakrepucruke QorToHa,
MEl BpAD AH CMOMEM COMOCTABHTL aIEKBAT-
HYK) BEAMYMMHY B KBAaHTOBOH cucreme. Ilnm
BEIBOOA COOTHOLWIEHMS, KOTOPOE OMNMCHIBAET
KBAHTOBYIO CHCTEMY C TOYKH 3PEHHS €€ MM-
NYABCA, MBI BOCTIOABIYEMCH TEM, 4TO Ana do-
ToHa Ax =C-T. YuuThisad, 4TO B COOTBETCT-
BHH C HALIKM Npegnonoxenues 7 = Ar Bbi-
paxende (3.2) MOMHO 3aMTHCATE CNENYHOLIHM
obpasom:

APAt=hIC (3.3)

T.e. UMNyIEC, NOJYYEHHEIH KBaHTCOBOMH
CHCTEMOH BO BpeMs HCOYCKaHWA (OTOHA,
YMHOMEHHLIH HA BPEMA HM3MEHEHHH COCTORA-
HHA CHCTeMBl, paseH A/C ana moboro nmepe-
X0na ¥ AnA ool KREAaHTOBOH CHCTEME! — TS
AApa, ATOMA, MONeKynsl, knactepa, Ouerna-
HO, uTO Ana doToHa BRipaweHHe (3.3) uene-
coobpaiHee 3aNHCATE B BIJE

PT=h/C (3.4)

DHIHYECKHH CMBICA BEIUYHH, BXOAALINX
B JIeRbIe YACTH Buipaxenuit (3.3) u (3 .4) pas-
Hblfl, MOCKONBKY OHH ONHCHIBAIOT Pa3HbIe
0OBLeKTE], HO CAMH BEIHYMHBEI YHUCNEHHO PaB-
Hbl, 8 N0 (PHIHYECKOMY CMEICNTY CONOCTaBH-
MEL,

IMoapons UTOr H3NOKEHHOMY B pasaene,
MOKHO CKA3&Th CNEeIyoulee:

1. Bemuunna AE kax pasHMua B 3Hepre-
THYECKMX COCTOAHHAX KBAHTOBOH CHCTEMBI,
paBHA IHEPTUH KBaHTa £ | T.€. 3TH BENIH4HHBI
OAA KBAHTOBOH cHCTEMBl H (JOTOHA B3AHMHO
COMOCTABMMBL H MMEIOT DAM3KKH Pu3nueckuit
cMblch Aas 00oHX 0OBEKTOB.

2, Benuuune A{ | xax MpooOnMHTENBEHO-
CTH MPOLIECCA NEPEX0Oaa KBAHTOBOH CHCTEMBI
M3 OIIHOTO COCTOMHHA B IPYroe, MOMHO INo-
CTABHMTE B COOTBETCTBHE NMEPHOZ KonebaTenb-
Horo mpouecca B dotone T, koropsili B
CBOI} DY€peab CBAJAH C 4acToTol doToHA V
sagucuMocTeo I = 1/v . Tloxoxe, yro dop-
myaa Ilnanka B 3amucH E-T = h neckonsko
fonee anmexkpaTHO OTpaxkaeT (HHIHMUYECKHH
NPOMECE, NPOHCKOAAIMHMA B (oTOHE, ueM
dopmyna £ = h-v,

3 Bennuuna AP pns KBaHTOBOH CHCTEMEI
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O3HAYAET HMNYNLC OTAa4H, MOJy4acMbIH
CHCTEMON B MOMEHT MCMyckaHWa (OTOHa, W
3T2 BEIHYMHA DABHA UMMIYILCY P, KOTODEIM
obnanaer hoTOH.

4 BenwunHa 4Ax ABJARTCA NPOCTPAHCT-
BEHHOH xapakTepucTHko#d doToHa W cosna-
Aaer ¢ ero anuHel BomHm A . B kpaHTOROI
CHCTEME 3TOMH BEJIHYHHE MOXKHO COTIOCTABHTE
senuundy CAl, roe Al — BpeMa poxaeHus
(oTona.

MOKHO CMHTATE QUEBMAHEIM, YTO NApai-
NeNBHO MPHIHCHIBATE NEPEYHCNEHHBIM BhIIIE
BENTHYHHAM CMBICH, OTPAMAKWHA NPOUECE HX
HIMEDPESHHA, KOTODBIH 3aBHCHT Kak OT mpo-
theccHOHaNPHOH MOANOTOBKH HCCHEAOBATENH,
TAK H OT HMEHIIHXCH ¥ HETO CPEOCTE HIMe-
PEHHA, ABIACTCA HECKOPPCKTHBIM.

Bripaxenus, CBA3BIBAIOIIHE XADAKTEPH-
CTHKH KBAHTOBOH CHCTEMEI H OTOHE, HMEIOT
BHI.

Jna cHcreMel Hna dortoHa:
AE At=h E=hv amm ET=h
(TInank)
APAIL=hIC PA=h wma APAx=h
(me Bpoiine)

DLIEB-H.?IHU, HTO NOCKONBKY B 3THX COOT-
HOLEHHAX CTORT CTPOrHe 3HAKH PABEHCTEA,
BMECTO TEPMHHA «HEOMPENENEHHOCTE? Mbl
AOMMHBI NMTOARICKATE HDBh!ﬁ TEFIMI-'II-I. '}."qmm-
Baf HCTOPHIO BONMpoca, MomeT OwiTh, Lieneco-
0Dpa3HO BBECTH TEPMHH «COOTHOIIEHHE Oll-
pelieneHHoCTed», XOTA 3T0 M HE OTpaKAeT
HuKakoH ¢u3ugeckoil cymuocTH. Bnonwe
BO3MOMHO, 4TO Jy4lue Dyner BBecTH TEPMHH
UCOOTHOLISHME NIPHPALLEHHHY.

Ecnu Mbl npeanaraem qurarento obpaz do-
TOHE, ITHHA KOTOPOID COBNANAET C eT0 ANHHOH
BOMHEL, TO HYMHO HAHTH OOBACHEHHE pesylb-
TATAM KIHKIYEBRIX BKGHEPHMEI-TTDB, B KDTGPBD'Z
MOTYT [POABHTECA T€ MIH MHBIE CBOHCTEA [10-
nofinoro obvexra. B nepeyio ouepens HymHO
MPEANOKHTE OOBACHEHHA PE3Y/ILTATOB MPOXO-
AdeHUs QOTOHAMH Y3KON LIeNU M CHCTEMbI
wenedl (midpakiHoHHoR petneTky), AeficTaue
Ha hoToHel o0bexTHBA TEneckona (B 3TOM 3KC-
NEpHMENTe JOUDKHBl NPOABHTECA TOTIEPEYHBE
paamepel GoTona) a Takwe wvhTephepomerpa
Maiikenscona (npononeHble pasmepsl (PoTo-
Ha).
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4. lIpoxoxaesue GOTOHOM y3KOH IIETH.

ITpu aHanu3e NMPOX0XKIAEHHS POTOHOM Y3-
KO Inenu cienyer obpaTUTb BHHMaHHE Ha
TO, YTO 3TO SIBJIEHHE XOpOowo Habonaercs B
cilydae, ecyil IJIHHA BOJMHBI QOTOHA COMOCTa-
BUMA C LUMPHHOM mwend. B ontuyeckux cnek-
TpaibHbIX AUPaKLIMOHHBIX npubopax, npen-
Ha3HA4YeHHBIX 1 paboTel B quanaszone 500 —
8000 A mamGojiee 4acTO MPHMEHSIOT penIeT-
kU ¢ 1200 wump/mm , 9TO COOTBETCTBYET LIAry
d wapesku npumepHo 8000 A (Tounee 8
333,(3) A ). Ecau nonararhb, 4TO WHPUHA Lie-
JM MPUMEPHO B ABa pa3a MEHbIIE liara Ha-
PE3KH, TO BBIXOAMT, 4TO (POTOHBI C AJHHOM
BOJHBI B IBa pasa Oonblied, yem mMpHHA
IEJIH YK€ HE MOTYT IIPOTHCHYTHCA» CKBO3b
wenb. s HEX IOBEPXHOCTb PELIETKH B 3Ha-
YUTENbHON CTEIIEHM YXE HMEET CBOHCTBa
3epkana.

HarnspHo npouecc npeopoieHus ¢oro-
HOM Y3KOH IIEJM MOXXHO OTHOCHUTENBHO He-
TUIOXO MPOUJLIIOCTPUPOBATH C MOMOLIBE) MO-
Aenu KOs1eOMoLIelcs: raHTeNy, B KOTOpoii 1Ba
VIOpyrux Iapa COeAMHEHbI Mexnay coboki
npyxuHoi, puc.2. B 3aBucumocru ot toro, B
Kako#l (aze raHTesb MOJOHAET K INENH, C Ka-
KUM TIPULEJBHbIM DPAcCTOSHMEM OHa BTHC-
HETCA B LIEdb, TaHTEIb MOXET NPOCKOUYMTD
menp Oe3 M3MEHEHUS HANpaBJIiEeHUA CBOETO
HOCTYNATENbHOTO ABMXKEHUS, WM C M3MEHe-
HHEM Ha HEKOTOPBIA Yyros B IUIOCKOCTH pH-
CYHKa B Ty HJIH MHYIO CTOPOHY.

:’ > \\

Puc.2. IpoxoxaeHue KoNEOMOMEHCS rAHTENbI0 Y3KOH
memn. [IpuiensHoe pacCToSHHE PABHO HyJIHO.

Mpbl nonyckaeM, 4To (OTOH MOXET Mpo-
B3aHMOJEHCTBOBATh CO CTEHKOM e/ aHaslo-
THYHO TOMY, KaK OT CTE€HKH MOXET OTTOJIK-
HYTbCs TaHTeNb. [ TaBHOE OTJIMYME COCTOMT B
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TOM, 4YTO TraHTEJIb MOXET OTTOJIKHYTBCH Ha
TIPOM3BOJIBHBIH Yroil, B TO BpeMs Kak (QOTOH
TOJABKO Ha JHUCKpeTHbIH. Brosxe mpaspono-
n06HO OyneT BLIrTSIAETDb, €CTM MbI JOIYCTUM,
4TO B npeAenax wejasn y QoToHa, KaK y BoOJ-
HOBOTO OObexra, MoxeT 00pa3oBaThbCs mone-
pevHas rapMOHHKA, CBOICTBa KOTOPOH Onu-
CBIBAIOTCA COOTHOLIEHHUEM Jie bpoiis

APAx=h “4.1)
Yucno y3n0B B 3T0# rapMoHnke (crostueit
BOJIHE, OrpaHHYEHHOM pasMmepamu Ax), MOXKET
U3MEHATHCSA TOJIBKO HOMCKPETHO. DTO O3HA4a-~
€T, 4TO UMIMYJIbC, KOTOPBIH MOXHO IIPHIIHCATh
rapMOHHMKE, TaKXX€ MOXXET HU3MEHUTBCS TOJb-
KO AMCKDETHO, NPONOPLHUOHAILHO HMITYJIbCY
AP wu3 cootHoweHus (4.1).

AP, =n AP 4.2)

rne n=0,1/2, 1, 3/2, ...— COOTBETCTBEH-
HO KOJIMYECTBY IOJIYBOJIH B FapMOHUKE.

Ilpu «IOMNbITKE W3AY4UTh 3Ty TapMOHH~
Ky» GOTOH NONy4aeT B MONEPEYHOM Hampas-
JeHun umnynsc AP, U u3MeHsier Hanpaslie-
HHe CBOEro [BHKEHHs] HA HEKOTOPBIH yron ¢

H3BecTHO, 4YTO 3aKIIOYEHHas B (POTOHE
SHEpPrus npu NOJOOHOM B3aUMOJAEHCTBUU HE
U3MEHSETCs (He M3MEHSETCs AJMHA BOJIHBI).
CrnenosarenbHO, uMiysabC (HOTOHA TaKKe He
M3MEHHTCS, TIOCKOJIbKY OTH BEIMYHHBI B (o-
TOHE CBs3aHbl COOTHOLIEHHEM xae Bpoiins.
STO 0O3Ha4aeT, YTO M3MECHUTHLCA MOXET TOJIb-
KO HampasneHue uMnyibca. Ha pucyske 3ToT
tbaxt otobpaxkeH TeM, 4TO KOHeu BekTopa P
OIMUCBIBAET OKPY)XHOCTh. Kak BHAHO M3 pH-
CYHKa,

AP =Psing (4.3)

Yuursias (4.1), (4.2), (4.3) u popmyny
ae bpoiinss h = AP nmeeM

Axsinp=ni (4.4)

VYMHOXHMM JIEBYIO M NPaByIo YacTH (4.4) Ha 2

2Axsinp=2nA 4.5)

YunreiBas, yto 2Ax =d (puc.2), a Takxke
yto k=2n=0,1, 2, 3,.. umeem:

dsinp=k A (4.6)

®opmyna (4.6) — 3TO XOpPOILO H3IBECTHAs
HaMm dopmyna gudpakMOHHON PeleTky, rue
k ~ HOMEp CHIeXTPaJIBHOTO NOPSIIKA.
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S.Hpoxoxaenne poronamu odbexTHBA
TeJIecKona

M3 TeopHM ONTHYECKHX HHCTPYMEHTOB
H3BECTHO, YTO «KBAHT CBETA NOJIKEH ObiTh no
KpaiiHeii Mepe TaxuM e GONbLIAM, KaK HawW-
fonee kpynHbie 0OBEKTHEBL, M MOCKOIBKY HE-
BEPOATHO, 4TOOBI 00bEM KBAHTA 3ABMCEN OT
BENHYMHEI HAIIHX WHCTPYMEHTOB, MOMHO Ce-
fe ero mpencTaBuTh ewle 3HAUUTENbHO OOMB-
wam», Jlopenty, [4, ¢.81] AnHanorH4HbiM
obpazom craeun sonpoc W Ilpeannrep: «Ec-
N4 eIHHHYHEIH ceeToBOff MMNyNsc He Oymer
obNanare WHPHHOH BOMHOBOrO QPOHTA MH-
HHMYM B 2,5 MeTpa, TO paspewarowas Cno-
cobrocTs Somburoro 2,5 METPOBOrO TENECKo-
na-pedpakropa B oOcepsaropuu  Mayur-
BunbcoH Oyaer He Ny4Ile, 4eM y CaMoro Ma-
JeHBROTO, [5, ¢.16]. B name spems [lpenuu-
rep Hasean Obl undpy 8,4 Merpa — TaxoB Ha
CeroHALIHHE NeHp PEKOPH B JIENe MocTpoe-
HHA OOTHYUYSCKHX TENeCKOTIOB,

Puc.3. Obpalopanue paTepdepeHIHOHHEX KONSL B
0OBEKTHEE TEMECKOTA,

Korpa rosopar, 4o OTOH O0KEH MMETE
MOMNEPedHbIE Pa3MEepsl HE MCEHBIUHE, YeM
nHaMeTp o0BEKTHBA TENECKONa, TO HMEHT B
Buny chenyiomee, HieectHo, uro uzobpase-
HHE TOUMEYHOTO OOBeKTa, HANPHMED 3BEIObI,
CODHpATENbHAA NHH3G PHCYET B BHIOC TOMKH
KOHEYHBIX PA3MEpOB, OKDYKEHHOH pANOM
KOHUEHTPHYECKHX KOJMelU MEHBILeH HHTeH-
cHBHOCTH, pHC. 3. TTOCKONBLKY HMCTOYHHMK MC-
nyckaer HoTOHBI XaOTHHHO, HE KOTEpeHTHO,
nossieHne HHTephepeHUHOHHEIX Konel obb-
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ACHAWT RIAHMOOSHCTBHEM JACTEeH BOMHBI OJ-
HOro M Toro xe (potoHa. Ilpn sToM pammyc
UEHTPANEROTD MATHA MOMKET DEITh onpeacneH

H3 OPMYMBI;

pis Eee (5.1)

roe A — nnuHa BonHel oroHa, [ — nuamerp
obtexTuea, f— QokycHOE PACCTOSHHE.

BenuuuHa r OrpaHM4HMBAET YrAOBOE pac-
croauue (B paaMaHax), KOTOpOe elle YOaeTCH
paspewiHTh ¢ MOMOLIbIo 3Tore obbexTusa (C
yueromM kpurepus Penes):

1.22 4

D

Ecnu mMp1 npeanmonaraem, 4TO MOMEped-
Hble pasMeps! GoToHA NOpANKA A , TO N0JDK-
HBl OTBETHTL Ha BOTIPOC: NOYEMY paspelaro-
ias cnocobHOCTL ONTHYECKOTO O0BEeKTHER
3ABHCHT OT €ro [HaMeTpd, NOoYeMy NHH3A
JNBBHHYIO JOMK (OTOHOB HANpPABNAET B LIEH-
TpanbHelid MakCHMYM (Iyum 5 u 2), a He3Ha-
YHTENLHYH 4acTs (nyuu 3 1 4) He Moxer?

Hawe npegnono:keHHE COCTOMT B TOM,
YTO eCcH Ha JMH3Y 00beKTHBA MagaeT NnoToK
napannensHex oToHoB (0T 3Be3abl), TO B
TOYKY, FeOMeTPHYECKHE pPasMEephl KOTOpOi
nopsaka nonepedHoro pasmepa dotona, co-
Bepyrca TONBKO T¢ OTOHBI, KOTOpHIE HE KOH-
TaKTHPOBaNK ¢ onpasod obsexTHea. Konwuae-
cTBO (POTOHOB, KOHTAKTHPYIOIHX C ONPaBoii,
OUeHWTh HerpynHo. [lomepetunoe cedeHne
(hoTOHA MOMKHO NPHHATL PARHBIM:

x A
5 =25

(5.2)

(5.3)

POTOHBL, KOHTAKTHPYIOLIME C ONpaBoH,
NONafalT B KOABLUD AHamMeTpoM [ W WHpH-
Ho# A . [Inowane sTore konkua pasHa:

S,=xD2A (5.3)

Konmuvecrso GoOTOHOB, KOHTAKTHPYROILIMX
€ IMH30#, PapHO OTHOLIEHHIO Maomaned 5.

u S

m =240 (5.4
Ry
Ofwee wucno GOTOHOB, NPOWENIHX

CKBO3b OOBEKTUE paBHY OTHOWEHHIO TIaGIma-

.

xD
W ofbeekTHBa S, = 4 K mnomany horo-

Ha &5 :



HayxoBuii BichHuk Yxropozacskoro yHiBepcutery. Cepist ®izuka. Bumyck 12. — 2002

NNz

S A

Crenens pa3sMa3aHHOCTH IIATHA, KOTOPYIO

MBI ODO3HAYHM CHMBOMOM & , MOMHO Ofpe-

OSIHTh K4K OTHOWEeHHE KOJHYeCTBa {:])DTOH

HOB, NPHHHMAMLHX YYacTHE B pasMas3biBa-

HHE M300paXKeHna TOUKH, K o0LeMy KoHHe-
crBy (hOTOHOB:

(5.5)

puBi 42

A

Takum oOpasom, Mbl nony4HaH hopmyny,

C TOYHOCTBRIO 10 KOAQ@HUHEHTA OTpaMaro-

LYK 33BHCHMOCTE paspewatouneii cnocofHo-

cTH OOBEKTHBA OT €ro AHAMETPA M AJIMHBI
BoHEL GoTOHA:

122 4
=

(5.6)

D

[pouecc B3auMoAeHCTEHA (OTOHOE C ON-
paBOH HOCHT BEDOATHOCTHBIH XapakTep — of-
HH hOTOHEI OTKNOHATCA, JAPYTHE HET, OIHM
MOrNOTATCA ONpaBo#, apyrde wer W 1.4 M3
PHCYHEA 3 BHIHO, YMTOQ HEM MEHBIIE THAMETD
OOBEKTHBA NPH JaHHOM (POKYCHOM PaccTod-
HHM H IJHHE BOJHBL, TeM OOnblMM GymeT
OTHOCHTENbHOE 4HCHO (OTOHOB, KOTOpHIE
npoesaMMonedcTeosan ¢ onpasod. Uem
Goneine QOKYCHOE PACCTOSHHE NPH JaHHOM
nuamerpe oObexTHBa, Tem Oonbe pammyc
HHTepdhepeHIHOHHRX Komel — ayud 2.3 u 4
YCIEHT PaloHTHCE Ha GONbIIHE PACCTORHMA.

(5.2)

6.Patora uurepdepomerpa Mafkikens-
cona

B aureparype NpUHATO CYMTATh, YTO PAL
JKCTIEPHMEHTOR CBHIOCTENBCTBYIOT B NOJNB3IY
AAMHHOTO (POTOHA — Tak Ha3LIBAEMOrO LYyra
BOJIH. 31€Ch HMEIOTCH B BUIY De3yNbTAThI Ha-
bmonennii uHTepdepenunn 8 npubope Maii-
KEbCOHA HJIH B ONBITAX C NAacTHHKOH JIrom-
mepa — I'epke. Tlockoneky HHTEp(EpEHUHA B
pane chydaeB HaOmomaeTcs MpPH PasHOCTH
xoma nydefi nmopamka oOOHOrO Merpa (He-
CKONIbKO MMJAMOHOR JJIMH BOJIH), & ABJIEHHE
HabiroaeTcd B HEKOrepeHTHOM ceere (raso-
BBl pazpan), [6, c.143), npuxonwTca momyc-
KATb, YTQ MHTepQepUpoBaTE MOIYT TONBKO
«0OpBIBKH? ORHOTO M TOro ke (oToHa., Po-
TOH JOMHECH JEIHTBCHA Ha 3TH DEPI:IBKH IpH
MNageHHH Ha NMNOCRONADANNCIBEHYHY THIaCcTHH-
KY HJIM IIPH BBIXOAE W3 HEE, T.€. HA IPAHHLE
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JABYX ONTHYCCHKHX Cpen. BDT MHEHMHE Jo-
pPEHTLA MO 3TOMY NOBOOY. «...PAacCMOTPEHHE
MPOCTEHIINX HHTep(ePeHLMOHHEBIX ABNEHM,
Hanpumep konel HbioToHa, NOKAZbIBAET, UTO
BO BCAKOM CNy4ae KBAHTHI JOJKHEI OBITH Oe-
nuMel, HOO Y4 PA3NATAIOTCA Ha [BE HacTH,
KOTOpPLIE HOYT MO PasHBIM MYyTAM H B KOHLE
KOHLIDB NPHXOOAT K MECTY, rae uurepdepu-
pyioTy, [4, ¢.81].

IIpH BHMMATENEHOM pacCMOTPeHHM pabo-
Thl uHTepdepomerpa MalikensCoHa MOXHO
oDHapy#HTE, 9To 00paz doOTOHA KaK ZMHHHO-
ro Lyra Ha caMom pene OoJblie 3aTpPyIHAET
NOHHMaHHE BOMpoCca, HeM rnposAcHaer. Mbl
OyaeMm HCXOIMTE W3 NPeAnoNOKeHHd, YT
doToHBl  CcTPOro  NOAYMHAKTCH  QopMyne
INnanxa. Hasectno, uyro nyyku doToHOB Oe-
NMATCA HA rPAHUUE ONTHYECKHX Cpel — 4acTh
MyYKd OTpakasrcd, a 4YacTe [POHHKAET
BHYTPE ApYroi cpenel. Ecau npu sToM nene-
HHE HCHBITBIBAIOT OTAE/IbHBIE (OTOHBI, TO, B
coorpeTcTBMH ¢ 3akoHom Ilnanka, obpaso-
BABLIKECH YacTH (DOTOHA JOJUKHEI YBENHYHTH
OHHY BOMHEL B cnyuae, ecnu neneHue npo-
HCXOOWT Ha NBe paBHBIE YACTH, DNHHA BOTHBI
AQLAHA YBRENIHYHTLCA B OBa pa3a. I’Iﬂ IKCIIE-
pHMEHTa H3BECTHO, YTO LBET MYyYKOB CBETA HE
MEHHETCH, T.€. JJIMHA BoJlHbl OTOHOE He W3-
meHAeTcA. OTCIona MOKHO CHENaTh TONBKO
nea BeIBOAA: WK doToH B nopobHOH cuTya-
UHH HE HCMBITRIBACT AENCHHA, HIH HCMBITH-
BAET, HO MPOAYKTHI AENEHHA HE MOAYHHAOTCA
dopmyne Ilnanka EctecrBerno, 4to Mu oT-
JaeM NpennoyTeHHe epBOMY BLIBOTY.

He nyuwe obcTouT genc M ¢ uHTepde-
penuner obpeiskor (orona, onyctam, uro
nevn varepdepomerpa paBHOBEIHKHE H CO-
crasnaoT 0,5 merpa. JonyeTum manee, MTo
anmHHa uyra passa | serp (B nureparype
MOMHO BCTPETHTL YNOMHHAHHE W 0 Donee
anuuHelx gyrax). Hs pucynxa 4 eugHo, uto
HE3aBHCHMO OT TOTO, B KAKYH) CTOPOHY yHAET
nepeas nonoeuHa uyra (undpoi 1 obozHaue-
Hi Nepeas nonoeuHa, uudpoit 2 — BTOpam),
NpH HX BCTPEHME HA MIACTHHEKE BTORaA noro-
HHT NEPBYH) H KBAHT BOCCTAHOBHT CBOKY JJIH-
Hy. JTO O3HAYACT, 4TO NEpBad Y4CTh LYra He
MOMET NOBAHATE HA COCTOAHHE BTOpOi. Ta-
KOH #e pﬁZ}'ﬂbT&T HGJ’I}”—IHT‘GH H B COy44¢, £C-
nM 0OpEIBOK 1 NMPOHMKHET CKBO3EL IOMYNPO-
3PAYHYIO MIACTHHKY, 8 00phIBOK 2 CBEpHET K
nepoMy seprany. OueBMOHO, ¥TO €CIH LYr He
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npeTepnuT HEeNeHHA Ha 4acTH Ha noceped-
peHHOH muacTHHKE, TO 06 nHTEpdepeHuUn He
MOKET DBITE W peuH.

Takum 06pasoM, Mbl MPHXOAHM K BBIBO-
Ay, ¥TO [eNeHHeM KBAHTA CBETA (KBaHTa Kak
OAHHHOTO Lyrd BOJH) Ha [ONYTIPO3pauHoi
MIACTHHE HEMb3A 0DBACHHTE NPOHCXOKACHHE
uHTepdepeHUHOHHON KapTHHEI B Mpudope ¢
paBHBIMK Muiedami, Ecin e nneuu npuopa
HE paBHEIE, HANMPHMED, NEBOE NISYO UTHHHES
Ha 50 %, To Kk BRIXOAY M3 WHTepdepomerpa
OOPBIEKH TIPHAYT ONHOBPEMEHHO, HO TONLKO
B Clyyae, eciM YacTe | BCerma cBopauyHBaer
HAJeBo, W ecny (JOTOH JIETHTCA HA NNACTHHKE
nononam. Ha ganHoM 3Tane y HAC HET HHKa-
KHX OCHOBAHRWIT JUiA Toro, 4ToGbl BRIIBMraThH
nonobHble TPEDOBAHMHA.

. )

Puc 4. [NpoxomocHue IHHHOTO YT BONH CKBO3L
HHTeppepomerp Madikenscona, $OTOH SETMTCA NOTY-
npospaunoil muacTunkoi ua vactn 1 w2,

Hna ofbAcHeHHA MexaHu3IMma obpazopa-
HHA HHTep(epeHLMOHA0H KapTHHE B NpHbo-
pe Makkenscona ¢ McnoJab3OBaHHEM 0Opaza
(OTOHA, MAMHA KOTOPOTC PABHA €0 JUTHHE
BOJIHbBI, Mbl BOCTIONL3YEMCA TeM QAKTOM, 4TO
s Gonewodl pasHMUBl B TIeuax npubopa
unTepdepennuus Habmogaerca TOnLKO NpH
HCMOME30OBAHWH  HCTOYHHKOB € Ta30BbIMH
paspanamu, [6]. HipecTHO, 4TO rasosele pas-
pAnE ABNAIOTCA PabOYMM TENOM LENOTO pana
flazepos. ITO OZHAYAST, YTO M3 TAKOTrO HC-
TOYHHKA JayKe NPH OTCYTCTEHMH pPe3CcHATOopa
MOTYT H3NY4aThCA «OOPBIBKM BLIHYAISHHOTO
HSJ’!}I"-IEHHE}) = QTHOCHTENBHO ANHHHBIE HIYTH
(oToHOBY, rOe KaWAOH NAMHE BOMHBI COOT-
peTcTByeT OTAencHeif $oton, He doron,
KAK OAHHHBLIH Uyr BOJIH, a 0Yr, Kak We-
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no4Ka QoToHOB.

Hanee HaM HYKHO AOMYCTHTB, 4TO OpPH nane-
HUH Ha nocepebpeHHbI Cnof nuacTHHEW Ta-
Koli uyr menurcs cneaywommuM obpasom. Po-
TOHB! ¢ HEYETHBIMH MOPAIKOBLIME HOMEDAMH
CBOP@YHBAIOT B OAHY CTOPOHY (HanmpHMeEp,
BJEBO), @ ()OTOHBI C YETHBIMH — B APYTYHO
{(Hanpumep, npoxoaat npamo), puc.S. s
HArNAOHOCTH Ci]D'I'DHbl C HEHETHBIMH HOMEDAa-
MH u3obpakensl B BHAS YepToUek, a GoTOHLI
C YeTHEIMH — B BMae osanos. B urore nony-
uaeTcA CBoeobpalHan «Ienby.

e a) g &)
H 03
T q h2- %]
i i
*
==
3
L zB
"
Pac.3. Oemwwenis wyra PoTOHOE B HNTCPEpoMETpe
Matinenscomna,

1 - maamompit wyr GoTOHOB, YEpTOYEAMH H30-
Dpaseds! fOTOHM ¢ HEYETHRIMH HOMEDAMM, OBATAMH -
(POTOHBI ¢ YETHBEIMH HOMCpaMH, 2 — (oTOME C HEYCT-
HbIMH HOMCPAMH HIMCHHIH HANDABICHHS OBHACHHA,
3 - (OTOHH € HEYETHBIMH HOMEPAMH NPOHHKIM
CKBO3E MUACTHHEY H NDORIAHMOASCTROBAIH C OTpa-
HEHHEIMH OT IMTACTHHEH liﬂ;]‘TDHaM'H'.

Ha nocnemHem 3Tane 4eTHHE H HEUETHBIE
(HOTOHEI CXOAATCA MO APYTYH CTOPOHY Noce-
pebpensoro cnos — oguH 13 (OTOHOB HMCIbI-
ThIBAET MPOLECe OTPaKeHMA oT nocepebpen-
HOTQ CNOsA, a BTOPOH B 3T0 BPEMA BBIXOOMT
Hapy&y W3 rnacTuHel. [eomerpus npubopa
NPHHY#2ET HX NBHTaThCA Janee B OOHOM
HAMpPABNEHHH, 3aHHMaA NIPH 3TOM OJHO M TO
He MEcTo B npoctpanctee. Eciv 06w oea do-
TOH4 ¥ B CAMOM €€ MOC/IH JBHIETECA B Of-
HOM HamnpaBieHHH, COBMAnas mpH 3TOM, H CO-
XPAHAR NPEKHIO IJHHY BOMHBL, TO Mbl DB,
(hakTHYeCcKH, NOIYYWIH HOBEIA OTOH, IIHHA
BOJIHBL KOTOPOro ocrtanack Obl npexHeii, HO
JHEPrHsA, 3aKIHYEHHAn B HeM, Oblia Obt B IBA
pasa Gonble npesxuei, QueBHAHO, 4TO TAKOH
droToH He nomsuHRETCA dopmyne [Tnanka — B
COOTBETCTBHM ¢ 3TOH (hopmMynoil OH momkeH
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YMEHBIIHTh AJIMHY BOJHbI B ABa pa3a. B okc-
NepUMEHTE H3MEHEHHE LIBETA CBETOBOTO IMy4-
ka He Habmomaercsa. 1o O3Ha4aer, 4To (o-
TOHBI Ha MOBECPXHOCTH IUIACTUHKHA OOJKHBI
KaK-TO IPOB3aMMOACHCTBOBATh APYr C APY-
rom. IToxoxke, 9TO y HUX NPOCTO HET APYrCro
BBIXOZA, KaK OTTOJIKHYTh APYTr Apyra ¢ obuue-
ro OyTH ¥ U3MEHHUTb HANpaBJIEHHE CBOEIO
nBwkeHus, puc.S. Ilocnennee u socnpuHuMa-
eTCs HaMM Kax MHTeP(EPEHLMOHHAs KapTHHA.
C mpennaraeMol TOYKH 3PEHHMst NOR HHTEP-
(depenuueit Mbl, O CyTU A€ja, AOJUKHBI 1O-
HUMaTh Judpakuuo GOTOHOB Ha GOTOHAX.
IIpakTHyecku BCSKOE€ HOBOE NPERnoJio-
JKEHHE TIO3BOJIACT CAENaTh BLIBOJ O BO3MOX-
HOW JIOMOJHUTENBHOH €ro 3KCHEPHUMCHTaJIb-
HO# mipoBepke. Yinew o TOM, 4To B uHTEpe-
pomerpe MaiikenbcOHa B3aUMONEHCTBYIOT HE
oThenbHbie DOTOHBL, a OOpBIBKM Lyra (GoTo-
HOB, MOXHO TIPOBEPHUTH, €CIH I IKCIEPH-
MEHTOB HCIMONB30BaTh UCTOYHUK CBETA, KOTO-
PBIil rapaHTHPYET IMUCCHIO OTRENbHBIX (O-
TOHOB. B Halne BpeMst Taxo# MCTOYHMK H3roO-
TOBUTb HETPYAHO. [ 3TOrO HYXHO OpraHu-
30BaTh B 3aKPbITOM MPOCTPAHCTBE IPOLIECC
BO30YXKIEHUs aTOMOB 3NEKTPOHHBIM YAApOM
B YCJIOBUSX ONHOKDAaTHOCTHM CTOJKHOBEHMIA.
DTH yclnoBHA JIETKO o0ecneduTh NpH AaBie-
HuAX nopspka 107 mm pm. cm. w 3i€KTpOH-
HBIX TOKax ropsinka 100 A/m* . Takue nnot-
HOCTH TOKa JIErKO TNONYYUTh C MOMOLIBIO
OOBIYHBIX JJIEKTPOHHBIX MyLIEK, KOTOpbIe UC-
MONB3YIOTCA B HCCIENOBAHHAX TPOLECCOB
3MEKTPOHHO-aTOMHBIX CTOJKHOBEHMH. B ka-
YeCTBE aTOMOB IPOLIE BCEro HCHOJb30BaTh
UHEPTHHIA ra3 C THKEJbIMM aTOMaMH — AN
yMeHblneHus BiausHusA 3¢ dexra Jonmrepa.
Eciid H3OXKEHHOE BBILE OTHOCHTEIBLHO
obpasza (OTOHA aJeKBaTHO OTpakaeT AeucT-
BUTEJLHOCTb, TO B NpPEJIaraeMoM 3KCIepu-
MEHTE€ HMHTePQEpEeHIMOHHAY KapTUHA He
momkHa HAbmonathest HU IPH KAKMX COOT-
HOLUEHUSX B JUIMHE Tuled npubopa — GOTOH

HE MOXET JEeNUTbCi Ha YacTH, 3HA4YUT U
B3aUMOJEHCTBOBAaTh HekoMy. OTMETHM, HTO
OTCYTCTBHE HHTEP(EPEHUIMOHHOH KapTHHBI
Henb3s Oyaer OOBACHUTL HU3KMM YPOBHEM
CUrHaJia, NOCKOJbKY MpH YKa3aHHbIX BbIWIC
yciaoBusix o6nacTb CTOJKHOBEHHMH XOpOLIO
Habmopaercst BH3YalnbHO, a HHTEep(epenLus
Moxer HabmomatrbcsA M NPH O4eHb ciaabom
curHane: «XOopouio M3BECTHO, 4TO HHTEpde-
PEHLIMOHHBIE NOJOCHI MOXKHO (poTorpadupo-
BaTb NpPH KpaiiHe cnabbIX HMHTEHCHBHOCTSIX
(MBOrOCyTOUHBIE 3KCTO3UUMH)Y, [7, c.48]
IIpu  mocratodHO!f  MOHOSHEPreTHYHOCTH
3NEKTPOHHOTO My4ka MOXKHO NOOHTBCS TOrO,
4TO BO3DYXAaThCs Oyner TONbKO OIMH 3HEp-
IeTH4ECKUN aTOMHBIH YPOBEHb, T.€. HCCHeE-
AyeMoe H3Jly4Ye€HHE OKaXKETCS MOHOXpPOMATH-
YeCKMM, YTO CyLIeCTBEHHO oOneryaer Ha-
Ouonenne nHTepEepeHLIMOHHON KapTHHBI.

Yro xacaercs a¢¢exra Jonnnepa, TO B
IIpEenIaraéMoOM MCTOYHMKE (POTOHOB ero
BJIUSHHE Ha JUIMHY BOJIHBI OTOHA He Gosib-
1€, YeM B JJICKTPUYECKOM pa3psje, a MEHb-
1€, IOCKOJIbKY BO30YXIEHME HOHHBIM YyHa-
POM OTCYTCTBYET.

B kauecTBe AOCTaTOYHO CUJILHOIO apry-
MeHTa npoTus oOpa3a (pOTOHA KaK UIMHHOTO
yra BOJIH MOXHO NPHUBECTH TOT Q)al('l", 9170 B
HacToslLleEe BPEMA YK€ HM3BECTHBI Ja3epHbIe
HMITYJIbCBI, JUTMTENBHOCTE KOTOPHIX COCTaB-
nsier ~ 4-107° cex | [8]. Dro o3Hayaer, uro
CBETOBOM HMMINYJIbC 3aHMMAET B MPOCTPAHCTBE
mecto ~1,2 10° A, uro yxe cpaBHUMO ¢ JIH-
HO#t BOJIHBI GOTOHA.

Jakouenue

B 3aiuroyeHre MOXHO CKa3aThb, 4TO COOT-
HOLIEHHE HEONpPENENEHHOCTH OIpeneNeHHO
HE YCTaHOBMJIO HECOCTOATENILHOCTH 33aKOHA
NPUYHHHOCTH, H I'eii3enbepr ABHO NoOCmemuI
C BbIBOAAMH.

Ecnu ooneue noucku menn wemy-nubo nayyunu, mo umoe ux
makos. Mvl 20pa3do danbuie oM NOHUMAHUA INEMEHMAPHBLIX NPOYeEC~
cos, uyeM nonazaem 6onLWAA HACMb COBPEMEHHUKOS, U ULYMHble
mopoKecmea ne COOMBEMCMEYIOm COBPEMEHHON CUMYayu.
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On the basis of the supposition, that a photon is 4 soliton formation, and a photon’s
length coincides with its wavelength, the yncertainty relation is obtained. The formula
for a diffraction grating is obtained. The alternative explanation of the dependence of
the resolution of a telescope objective on the photons” wavelength and on the diameter
of the objective is proposed. The alternative explanation of the functioning of Michel-
son’s interferometer is proposed. The experiment scheme for the additional testing of

the advanced assumptions is proposed.
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