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1 Mexaan3m obpa3oBaHusd

TpaaunroHHO CUNTAETCS, 9TO YEPHBIE ABIPHI 00PA3YIOTCS 34 CYET TPABUTAIIMOHHOTO CxkaTus 3B&31. OMHAKO, OHU MOTYT

¥ BO3HUKATH 38 CYET (DIAYKTYaIMU MEPBUYHON IJIOTHOCTH - MEPEYILIOTEHHBIE 00JIACTH MPEKPAIAIOT PACIIUPATHC U

BHOBb C2KHUMAIOTCs. IIpenmorkeHo ere HeCKOIbKO Mexanm3moB obpazopanmusa ITY]l, Ho sro — mpocretimmuii. Kapp u

XOKKHMHI' PACYATAIN, 9TO OOPA30BLIBATLCH TAKUe YEpPHBIE JIbIpbl MOryT ¢ Maccoit 107°g. 1 u omue. Takoke, XO§(KI/IHI‘

ST ™

10‘7%. Bo Bcenennoit ¢ ypaBHenmem cocrosinus p = yp, rae 0 < v < 1BepaTHOCTb, UTO 00pa3yercs YépHasd
2

JbIpa u3 IyKTyanuit onpesensercsa BhIpaskeHneM Wppp o< exp (%), e 0- aucnepcus (GIYKTYAIMA TJIOTHOCTH,

CIeNall IPETOJIOKEHHEe O TOM, YTO YépHas AbIpa ucmyckaer dactuisl Kak AYT ¢ Temneparypoit Ty, =

pacmpeneséHHON M0 HOPMATBHOMY 3aKOHY.
Kapp rakxke pacuyurai, 4To npu jose obiaacreil, JOCTATOYHO ILUIOTHBIX 4TO0BI CKOJIIANUPOBTH, pasHoll F(M) =

2
p(M) exp <_211€/T)2)’ oTHOCHTENbHAsA IoTHOCTL [TY/] Bo Beenennoit 6ymer onpenensaTbesa BhIpaskeHuneM

Quon = PR (14 2) ~10%,/8 () =108,/ <1oj\léy), rae Qg ~ 10~4— orHocuTeNBHAS IIIOTHOCTH MEKPOBOIHOBOTIO

dona.

2 DddexkT Yupy
2.1 BDddekT YHPY

Dddexr Yupy (uznydenue YHpy) — upejcKasblBaeMblil KBaHTOBON Teopueil nous 3 dexr Hab/10AeHus TeIIoBOro
U3JyUEHUs B YCKOPSIOMIENHCS CHCTEMe OTCUYETA TIPU OTCYTCTBUU ITOrO W3IYUEHUsS B WHEPIMAIBHON CUCTeMe OTCUéTa.
Jlpyrumu cioBaMu, yCKOPSIIONIUIICS HAOIIOMATE b YBUIUT (POH W3IYUeHUs BOKDPYT cels, Jayke e€CJU HEmOIBUXKHBIN
Habmonarens we BUAUT Hudero. (OCHOBHOE KBAHTOBOE COCTOSTHUE B HETIOABMYKHOM CHCTEME KAXKETCsS COCTOSTHHEM C
HEHYJIEBON TeMIeparypoil B yCKopsiiomelica cucreme orcuéra. Bakyym — 3TO camMoOe MpOCTOe, CaMoOe HHU3IIee 0
SHEPIrUu 13 BO3MOXKHBIX COCTOSHUHM. DHEPreTUYecKue YPOBHU KBAHTOBAHHOIO TOJS 3aBUCAT OT | aMUJIbTOHMAHA,
KOTOpBIil, B OOIEM CIydae 3aBUCAT OT KOOPAMHAT, UMOYJIbCOB W BpemeHu. [lo3TOMy TaMUJIBTOHWAH, & 3HAYUT U
MOHSATHE BAKyyMa, 3aBUCUT OT CUCTeMBbI oTcuéra. B mpocrpamcTBe MUHKOBCKOTO W3-3a €0 BBICOKONH CUMMETDUHU JIJIsT

MpHy - 4 /9=

mp — 27 5m

1g paBorax YumronpMa Jai0TCs ONEHKY Ha MHHEMAMBHYIO Maccy 119/



BCEX MHEPIMAJIbHBIX CHCTEM OTCYETa BAKyyM — OJHO W TO ke cocToguue. Ho 3To He Tak yke /il HEMHEPIIHMAIBHBIX
cucreM B IpocTpancrse MuHKOBCKOro, a Tem OoJree jiuisi IPAKTUIeCKU IIPOU3BOJIbHO HCKPUBJIEHHBIX [IPOCTPAHCTB 00IIet
TEOpPUU OTHOCUTENBHOCTH. B KBaHTOBOU Teopuu Mo (DU3NIECKUI BAKYYM HAMOJHEH MOCTOSHHO DPOXKIAFOMIMMUCT U
UCUe3AOIIUMHE (DJIYKTYAUAMEI PA3IUYHBIX TT0/eH (MOKHO CKa3aTh U «BUDPTYAJILHBIME JACTUIAMUY ).

2.2 WNM3nydyenme XOKKWHTa

XOKKHMHT TTOKa3aJ, 9YTO 33 CIET KBAHTOBBLIX (P PEKTOB BOIN3N €€ MOBEPXHOCTH, YEPHAS ABIPA MOMKET TEPITH SHEPTHUIO
[TOKOsI, TeM CAMbIM HCIAPSCh. B mojie BHEIHUX CUJI JUHAMUKA STUX (DIYKTyalnil MEHSIeTCsl, U €CJIU CHJIBI IOCTATOYHO
BEJIUKH, IPIMO U3 BAKYyMa MOU'YT POXKJATHCS Mapbl YaCTUNA-aHTUYACTUNA. TaKue IPOLECChl IPOUCXOIAT U BOIU3N
(HO BCE Ke CHAPYIKM) TOPU3OHTA COOLITHIN YEPHON IBIPBL. IIpH 3TOM BO3MOXKEH CJy4ail, KOTIa MOMHAA SHEPrHUs
AHTUYIACTHIIHI OKA3BIBAETCS OTPUIIATETBHON, a TOJHAS YHEPTU JACTUIIBI — TMOJIOXKUTENbHOU. [lanast B upHyto IbIpY,
AHTUYACTHUIIA, YMEHBIAET €€ MOJHYI0 SHEPIWIO MMOKOsA, a 3HAYUT W MAacCy, B TO BpeMs KaK JaCTUIA, OKA3BIBAETCS
crocobHolt ynererh B GeckoHeIHOCTh. Juist ymagaéHHOrO HAOIIOmATE S ITO BBINISINT KAK M3JIydeHne YEPHOH JBIPHI.
Hezapsxkennaa, mespamatomasgcs IsapimuabaoBckag Ul w3aydaer dacTUIbI CIIMHA S W dHEPrHUel B JHANIA30HE

(Q,Q +dQ) 1
AN = 5382 [exp (S7EGM ) — (—1) |
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Figure 1: Cuoektp (HOTOHOB OT TUIHIHON IEPHOMN IBIPHI

3 MHWcnapenue 9€pHBIX ABIP

Pacuérer mokazpiBatoT, uTo YJI Tepser mMaccy mo 3aKOHY
. M
M =-5.34.10% . {00 ¢
OTKkyaa MOXKHO JIEFKO pacuuTarh, uro UJI, obpaszoBasinagacs ¢ Mmaccoit M, >KUBET TpUMepHO

T(M) ~ s

ITpu ymenbmenun macesr YJ1 ona “cBerut” cuiibHee, a TPABUTAIUS OCTAETCS MOPSIOYHOMN, TOITOMY UCIYIIEHHBIE
JaCTHUIBI MOTYT JOTOHSTH CBOMX 0OJiee PAHHWX TOBapuirei. Tak 9T0 BOZHUKIW runore3bl oOpasoBanus (Horocdepbl
BoKpyr U/, pa3zBuBaeMbie B OCHOBHOM XEKJIEPOM.

4 CuaeacrBud

PaccvoTrpum ciencTBrst, KOTOPBIE MOTYYIaIOTCs, €C/IA TPEANoNaoKATEh cymectoBanue [IY/1. Mcnapenmne 4epHBIX IbIP C
maccoit 107 < M < 10*3r. MoxKeT BIHATH Ha 0OpA30BaHHE NN, TPUBOIUTL K YHHUTOXKEHUIO JeHTepHd U PACIIEIICHHIO
He4. Ucnyckanue aapoHOB yBEJIMYUBAET BLIMOPOKEHHOE COOTHOLIEHUE N/ P.
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