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IIpyeMHHUK O KOJIAKOM

Me1 GepeM OOBIYHBIN PaJAMONPHEMHHUK Ha OaTtapeiikax, HaCTparuBaeM Ha JTI0O0YI0 BOJIHY U BHIBO-
IUM I'POMKOCTb B MakcMMyM. CaM NpUEMHHUK (CM. PHC.) pacliojlaraéM Ha BBICOKOW AUJIEKTpUYE-
CKOM MOJCTaBKe, MPUMEPHO B LIEHTPE MOJIOCTU COOPYKEHUSI, COCTABIEHHOIO U3 HECKOJIbKUX CTaJIb-
HBIX, YyTYHHBIX U aJIOMUHHEBBIX TpyO. Inamerp BHyTpeHHEl Tpyos! 30 cM., Beicota 50 cm. CBepxy
Y CHU3Y BCE 3TO IUIOTHO 3aKPBITO TEeTIepb CTAIBHBIMU TIUTAaMU S0 MM, ¢ I00aBIEHUEM ATIOMUHUEBBIX
Y JIATYHHBIX LIIUTOB.

KoHcTpyk1ms 3a3emieHa.

ITo mepe Toro, Kak Mbl KOHCEpPBUpYeM INPUEMHHK, BOJHA COMBAETCS, M, BMECTO MPHSITHOM
MY3bIKM MBI CJIBIIINM JIMILb O€JIbIA IIyM.

CornacHO BceM MOJNOKEHUAM (PU3MKH, HUKAKUe BHEIHHE PaJvOBOJIHBI HE CIIOCOOHBI IMPO-
OUTBCS K KOJIeOATEIbHOMY KOHTYPY MPUEMHUKA.

C nOMOIIIBI0 HECIOKHOTO MPUCHOCOONIEH s, TpaHcopMaTopa 1 ABYX EKTPOAOB-PA3PsAHU-
KOB, C(hOPMHUPYEM EKTPUUECKYIO UCKPY. [IpUeMHUK TyT ke OT30BEeTCS XapaKTEPHBIM CKPHITSLIIM
M3MEHEHHUEM TOHA IIyMa.

Yro npomsonio? Beap (packpoeM y4eOHUK (DU3MKH) AaXe T.H. Ha3biBaeMas cetka Papases,
HEeCpaBHUMasl C TOJICTOCTEHHBIMU METAJUIMYECKUMU SKPaHAMHU, 1O YTBEPKACHUAM YUEHbIX, YCIELTHO
TOIJIOUIAET BECh CIIEKTP PaUOBOJIH.

[Mpennonoxenue 1. NEKTPOHBI B METaJLIE IIPOCTO HE YCIIEBAIOT CHHXPOHU3UPOBATH COOCTBEH-
HOE BO3BPATHO-TIOCTYMNATEIbHOE IBUKEHUE C MTPUXOASAIMMU BolHaMu. Ho, TObKO Tak OHU 9KpaHu-
PYIOT PaMOBOJIHY.

IIpeanonoxenue 2. CyneprerepoauH IMpUEMHHMKA CaM UCITYCKaeT pagvoBONHBL. OTpaxasch
B 3aMKHYTOM IPOCTPAHCTBE, BOJIHBI MOCTOSIHHO NEepecTpauBaloT KojeOaTeabHblii KOHTYp. Takum
00pa3oM, IPHEMHUK KaXk/J10€ MTHOBEHHE MpOoOeraeT Bech CIEKTP HACTPOEK, U COCOOEH MPHHSATH
PaJMOBOJIHBI, IPOOMBIIMECS CKBO3b 3AILUTHBIN 9KPaH.

[Mpennonoxenue 3. DIeKTprUecKas UCKpa U KoieOaTebHbI KOHTYP MPUEMHHKA, B JTaHHOM
TMIOJIOKEHUY XaOTHYHO MCITYCKAIOIIMI PaJIMOBOIHBL, MOIOOHBI APYT ApYyry. OObeKThl, UMEIOIIUe IpH-
MEPHO PaBHBII CIIEKTP U3Ty4eHUsI — MOMJIOILEHK I COOOLIAIOTCS APYT C JPYrOM HEKUM 0cOOBIM 00pa-
30M, IOMUMO W3BECTHBIX HayKe 3aKOHOB (pU3MKU. M3MeHeHus ogHoro oObekTa (A) HeMeJIEeHHO
OT3bIBalOTCA B Apyrom (B).

HpI/IeMHI/IK C AaBTOHOMHBIM INTMTAHUEM HAXOAUTCA B CTAJIbHOM 3a3€MJICHHOM HUJIMHIPE. I/ICKpO—
BOH pa3pad TPpOHUKAET CKBO3b CJIOU METaJljla.
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CkopocTthb U rpaBuTaAnNA

IIpeacraBuM, 4TO B pyKe Yy Bac eCThb anejbCcHH. Eciiu Bbl Hailete CUJIbl METHYTb €ro napai-
JIEJIBHO TIOBEPXHOCTU 3EMJIM CO CKOPOCTBIO 8 KM. C., OH CTaHET CITyTHMKOM Halllel IUIAaHETHI U,
HECKOJIbKO YITPOILEHHO T'OBOPS, OTEpsieT Bec.

[Tonoxum, Bl KHHYJIN (PPYKT CO CKOPOCTBIO BCETO HECKOJIBKO METPOB B CEKYHAY. DPdeKT
YMEHBIIIEHHSI Beca OMsTh-ke, OyAeT MMETh MECTO OBbITh, XOTSI I3MEHEHHUsI STU U3MEPSIIOTCS IOISIMU
MWLM PaMMa.

IIpexacraBuM Tenepb, U4TO Balll APYr KUJIAET anejbcMH oOpaTtHO. O0a BBl CTOUTE Ha IUIaTopme
YYBCTBUTEJIbHBIX BeCOB. CTaHET JiM, Ha BPEMs 3TOW WIPBI, CUCTEMA BBI-[PYyr-all€IbCUH, B LIEIOM,
nerye?

[Tpocroe oyeHb OBICTPO CTAHOBUTCS CJIOKHBIM. HeKoTopble 10NOMHUTENbHBIE, OOJiee HATIsI-
HbIE CXEMBI PEJCTABIIAIOT, YTO «JIa».

Bce pusnueckue Tena cocTosT U3 MUPHAJIOB «alleIbCUHOB» — 3JIeMEHTapHbIX YyacTull. CpeaHsis
CKOPOCTb KOJIeOATEILHOTO ABMKEHHSI TIOCIIEAHMX, TIPH ABAALATH rpagycax Llenabcus, oKomo TpexcoT
METpOB B ceKyHy. [1o Mepe yBesrueHus TeMiieparypbl, CKOPOCTb JABUKEHUS yBEINUUBACTCS.

Wrtak, MBI BipaBe 0kUAaTh, YTO MIPU YMEHBILIEHUH TEMIIEPATyphl TeJla (B 3aKPBITON CUCTEME),
ero Bec HeCKOJIbKO yBenmuuTest. U, mpu noseimennu T, naBneHre Ha onopy OyzieT MOCTeNeHHO ucye-
3aTb.

YtoOs! BEICUMTATH BCE OOJIee TOUHO, HEOOXOAMMO COBMECTUTh HEKOTOPBIe (DOPMYJIBI [IsI ABU-
XKYIIMXCS IO OKPYKHOCTH TeJl, @ TaKKe 3aBUCUMOCTb CKOPOCTH MOJIEKYJT (BBICTYMAIOIIMX 3/1€Ch KaK
«CITyTHUKU») OT TeMieparypbl. JIpy3bs, KOrjia-To s Bce 3TO JieJ1ajl, HO, 110 MPOLIECTBUU CTOIBKUX JIET
CO BpeMeH HeyaaslIteiics myomkaiyu B « TM», oueHb MHOToe 3a0bi10ch. [Torpodyiite camu. Pe3yb-
TaT, B-00IIEM, JOCTATOYHO MHTEePeCcHBI. CaM 51 HaTypHbIE SKCIIEPUMEHTHI He ITPOBOMII, HO BOCIIOJIb-
30BaJICs JaHHBIMM, YBbI, U3MEPEHUI Beca TeJla yeJIoBeKa J10 U rocjie ero cMeptu. Pa3Huna sta cocras-
asiet okosio 10 rpaMMoB (Bec pudasiiseTcs).

W pesynbratel noacueTos, no teiy, sBecom 80 kr, octeiBatouiero ¢ 40 C, 1o 20 C BnosiHe 3TOMy
COOTBETCTBYIOT.

M3BeCTHBI Takke SKCHEPUMEHTHI C MAXOBUKOM, PACKPYUUBAIOLIMMCS 10 ONPeIeSIeHHON CKO-
poctu. Bec Boiuka ymeHbIaeTcs.

B naHHOM cityyae IBUKEHUE aresibCiHa, POCTUTE, 3aMKHYTO B KOJIbLO. Bosiee HUuero B cyli-
HOCTH, HE MEHSETCS.

W, pe3ynbTarsl BHIYMCIEHUH 110 BOTYKY-aeIbCUHY BIIOJHE COOTBETCTBYIOT OXKUIAHUSIM.

...Cnenymoomee npocToe-CclI0KHOE HarsgHoe nocrpoeHue. KocMuueckas craHuus, CIIyTHUK,
...(ou3MUeCKOe TeJI0, MPOHOCAIIEECs B/IOJIb OBEPXHOCTH 3eMJIM CO CKOPOCTBIO 8 KM. C. OyITo OBl
tepsoT Bec. Hy, a 00beKT, ycTpeMIIsiomuiics npsAMo K LIEHTPY IJ1aHeThl, 13 riryoud Kocmoca, noso-
UM, CO CKOPOCTBIO 20 KM. C. — 4TO mporcxonut ¢ HuM? JloGaisieT i 3emiisi, CBOUM TATOTEHUEM,
eMy JIOIOIHUTENBHYI0 ckopocTb? Bel yBepensl? Hy, eciiu 310 Teso ABUXKETCS ellle M C YCKOPEHUEM
BhIIIE 9,8 M. C. KB. (YCKOpeHHe CBOOOHOIO MaJleHus) — TOXe MPUOaBUT CKOPOCTH?

CkuagpiBaeTcsl ougyujeHue, YTo B HEOECHON MeXaHUKe He Bce Tak MpocTo. OOBEKThI, JBUKY-
1yecs BOJIM3M IJIaHET CO CKOPOCTSIMU MHOTO BbIILIE, YEM YCKOPeHHEe CBOOOIHOIO NMajieHns (Ha AaH-
HOM y/aJIeHHH OT LEHTpa Macc) MOCIeJHUX, MPAKTUYECKU He MOAYMHSIOTCS BIUSHUIO «MECTHON»
IpaBUTALIIH.

Bo3MoOkHO, 3TOT (heHOMEH U MOCITY KU IPUUYMHON MHOTHX HEyJad COBETCKON KOCMOHABTUKHU.
K mpumepy, u3 gecsitu mynieHHbIX K JIyHe paker ¢ iyHoxogamu, 1o noBepxHocTy CesieHbl JoOpainch
Tosbko ABe. C MapcoM cutyalys eme HaMHOTO XyXe. BosbIIMHCTBO anmapaToB MPOJETaaIM MUMO
STUX HEMaJbIX HEOECHBIX TeJl.
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AMepUKaHCKUE yUeHble — HapOJl MEHEee KOHCEPBATUBHBIN, U CPEIU UX YIIPABJIEHLEB — IPaKTH-
KOB HAIIUTUCh T€, KTO BIIOJIHE CMOT CMUPHUTHLCS ¢ HEOOXOAMMOCTHIO BHECEHU I TIOTPABOK B U3BECTHBIC
3akoHbl HploTOHA.

...I'paBUTAaLIMISI 3aBUCUT OT B3aMMHOM CKOPOCTH B3aMMOJEHUCTBYIOIIKX TeJl. B kakoi To crenenn
3TO MOJIOKEHHUE MOKHO MOCTapaThCsl BBISIBUTh HA YPOBHE KJlaccMueckor MexaHuku. Ho, moxanyii,
IJ1s1 IPOSICHEHU S IeTasield, HaM Jiydiiie Oy/IeT OKYHYThCSI B ITyOMHBI KBAHTOBOU (DU3UKH.
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Bpamarwmuiicsa porop

Dddexr Meccdayspa... YacTuipl 3aMOPOKEHHBIX IO OKPECTHOCTEH aOCOMOTHOTO HYJISI KpH-
CTaJUIOB TEPSIIOT BOBMOKHOCTh OOMEHMBATHCSI KBAHTAMH B TOM CIIydae, €M UX B3aUMHasi CKOPOCTb
IIPEBBIIIAET HECKOIBKO CAHTUMETPOB B CEKYHAY. YPOBHU U3J1yUYeHUsI-TIOMJIOIEHHS MIEPECTAIOT COB-
nagaTh, ¥ OOBEKTHl MPOCTO «TEPSIOT APYr Apyra U3 BHIa». B HE TAKOM 3aMOPOKEHHOM COCTOSI-
HUM BelllM B3aMMOJIEHCTBYIOT TOJIBKO MOTOMY, YTO COCTAaBJISIOLIME MX MUKPOYACTULBI TTIOCTOSHHO,
JOBOJIBHO OBICTPO, ABMKYTCS. TakuM 06pa3oM, KBaHT MIOYTH BCETJa MOKET BCTPETUTD MTOAXOASIIYIO
€My 10 CIIEKTPY YacTHIly, U MOIJIOTUTHCA €.

HanomunmM, cpesHAsA CKOpOCTh MOJIEKYI IIPH KOMHATHOW TeMrieparype okono 300 M.c., nek-
TPOHOB B 3JIEKTPOHHOM T'a3e METAJUIOB — NOPSIKA OHOM COTOM OT CKOPOCTH CBETA.

Best anekTpoguHaMuKa OCHOBaHA Ha TOM, YTO 3apsUKEHHbIE YacTHIbI OOMEHHMBAIOTCS IJIIOK0-
HaMu, U 1pod.. He BHOJIHE MOHATHO, €CTh JIU U B 3TOM Clly4yae HEpreTUYecKrue YpoBHH, HO, Ja,
BIIOJIHE MOXET ObITh. U, moToMy, 3(p(peKTUBHOCTh B3aMMOAEHCTBH S 3/1€Ch TAKXKE 3aBUCHUT OT B3aUM-
HOH CKOPOCTH MUKPOYACTHLL.

Crao ObiTh, €ci MBI OyJeM MepeMeInarh 00bEKTHl OTHOCUTENIBHO JIPYT APYra CO CKOPOCTBIO,
NOJIOKKM, 1 KM. €., TO B IEPBYIO Ouepeab OyleT HapylleHO B3aUMOJENUCTBHUE s/Iep aTOMOB, COCTOSI-
VX U3 TIOJIOKHUTEJTBHBIX TPOTOHOB M HEUTPAJIbHBIX HEUTPOHOB. Bosiee jierkue u ObICTphIE EKTPOHBI
MOTEPSIOT JIMIIb THICSYHYIO JJOJTI0 OOLIEro B3aUMOJIEICTBUS, M OCTaHYTCS JPYT C JPYrOM Ha CBSI3H.

B obmem Buze, Teno, mpuodpeTiee CKOPOCTh HAJl MOBEPXHOCTHI0O 3eMian 1 KM. c., OHO-
BPEMEHHO TOJy4aeT M BBICOKMI OTpHUATETbHBINA 3apsn. [logcumrare oOmmid OajaHCc CHI B3a-
VIMOJIEVICTBUM «3JIEKTPOH-IIEKTPOH», «IIPOTOH-IIPOTOH», «ITPOTOH-IEKTPOH» JOBOJIBHO CJIOXKHO,
HO, HAaBCKMKY, B3aMMOJEICTBUE OTPULATEIBHBIX 3apsgoB mMpeobnagaer. CienoBaTebHO, CHAPSI
CO CTOJIb BHICOKOHM HAYaJIbHOM CKOPOCTBIO OTTOJIKHETCSI OT 3€MJIM — UYTO CIIeyeT YUUTHIBATh B Oall-
JIMCTUYECKUX TaOJIMIIAX.

O[HOBpPEMEHHO € 3TOro Halllero CHapsija CTeKaeT 3apsj, oOpa3yercs 00Jako IUIa3Mbl. DTO
AENCTBUTENIBHO TaK IMPOMCXOAUT, MO BOCHOMHHAHUSAM MHOXKECTBA OUEBU/LIEB: U JaHHBIN (peHOMEH
HeJIb351 OOBSICHUTS JIMIIIb Pa30rPEBAHUEM BO3/1yXa.

IIpu CTONKHOBEHMH C MUIIEHBIO B CHApsJe BO3HUKAET AUCOAIAHC MEK/1y KOJIMYECTBOM IpO-
TOHOB M JIEKTPOHOB. B TakoM cirydae GoBaHKa MOJABEPraeTcsi 0COO0MY JEHCTBHIO BHYTPEHHHX CHI,
B IIPOLIECCE CaMOpa3pyIIEeHHs BbIIEISET JOMOTHUTENBHYIO SHEpruio. 371ech 0cCOO0MY BHUMAaHMIO,
APy3bsl, IOAJIEKAT HAOMIOAEHU U McclieoBaHus oduliepa-apTuiiepucta SBopckoro B. B. Terutosas
SHEprus, BblIeJseMas CHapsAAOM NPH NONAAaHUM B IIUT MHOTJA B YEThIPE pa3a MPEBBIILIAET KUHe-
THYecKylo. Kpome Toro, mpu ycCKOpeHHOI CheMKe BUHO, YTO elle J0 COINPUKOCHOBEHHUsI CHapsaa
C METAJUTMYECKUM SKPAHOM, MEky HUMU BO3HHUKAET, MOAOOHAST MOJIHUY, BCITBIIIKA.

.../I3BecTHbI Tak Ha3bIBaeMble JUCKU WM, MHaue, reHeparopsl [xoHa Cepna. OOmuii cMbIc
(rmokasaTesbHbIA NPeXIe BCEro, B JaHHOM CJIydae) B TOM, YTO BpalLAOLIMecs: ¢ OONBIIONH CKOPO-
CTBI0 METAITMYECKUE AUCKHU UCITYCKAIOT MOLIIHBIE JIEKTPUUYECKUE Pa3Ps/ibl, IIYILIAT PACIIONOKEHHbIE
PAIOM PAJIMONIPUEMHUKH U MO PBITMBAIOT BBEPX.

CoOCTBEHHBII OIBIT aBTOpa He CTojb 3dekTeH. [Ba 3MeKTpoaBUraress, pacloloKeHHbIE
Ha IUJIEKTPUYECKOU MOACTABKE, COEANHAIOTCA BajlaMU. CTaTOpbl KOPOTKO3aMKHYTBIE, T.€., ITO CyIIE-
CTBY IPE/ICTAaBIISAIOT COOON METAITMYECKHE IMITMHIPHIL.

OpvH M3 MOTOpPOB BKJIIOYAaEM B ceTb. BTopon nsuraresns He nopkimodaercsa. Mbl usmepsem
HalpsKeHHE MEXIY €ro KOpPITyCOM (B TOM YHUCIIE, CTATOPOM), U 3eMJIEN.

IIpu Hauane BpameHus Mexay 3eMyIe U MOTOPOM MNosiBisieTcs HanpstkeHnue 2—3 B. Ilpu
OTKJIIOUEHUHU HANPsKEHUE 9TO MOCTENIEHHO Ca/laeT JI0 HyJIs.

B ymnporeHHOM BapuaHTe UCTOMb3YeTCsl JIMILb OIMH MOTOP, M U3MEPSIETCS 3TO ke CaMoe U3Me-
HEHUE HallpspKeHUs MPH 3aMeJJIEHUU BPAILeHUsI IPU OTKJIIOYEHUH.
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Cwmpbicnt npoucxogsuiero. CoracHO NMPUBEJEHHBIM PacCyKICHUSM CUJa B3aMMOJECWUCTBUS
MeXJy MPOTOHAaMH 3eMJIM M MPOTOHAMU CTATOpa PE3KO yYMEHbIIAETCs, B TO BPeMsl Kak MEexXIy
JIEKTPOHAMU 3THUX JBYX TeJl — OCTAETCsl MPEeXKHEN. 3/1eCh MHOTO HIOAHCOB, HO JIEKTPOHBI CTEKAIOT
C MOBEPXHOCTH MOTOpPa B MPOCTPAHCTBO. BobTMETp peructpupyeT u3MeHeHre NoTeHIMaa UINH-
Apa — XOTsl, KOHEYHO MHOI'O MEHbIIIEe YeM B onbITax ¢ auckamu Cepia.

(&
~

1. quaneKkTpuYeckas MojCTaBKa, 2. MoAKII0YaeMblil MoTop 3. MydTa Mex/1y Bajamu. 4. MOTOP,
CTaTOp KOTOPOTO UCMOJIb3yeTCsl Kak aHajor qucka Cepia, 5. BOJIBTMETp, 6. 3a3eMyIeHue

...K coxanernio B CeT HET JOCTYIMHOTO K O(POPMIICHUIO KHUTH M300pakeHusI TeHeparopa
Jxona Ceprna. O6umii cmbica. Ha cratope pacronaraiotcsi MarHUTBI, ONpe/ie/IeHHBIME TTOTI0CaMU
K ocu. PoTop ycestH MarHuTamu ¢ momocaMu Hapyxy. Bee, kak Oyaro, mpocto. Kak ToJbKO Bl TIpH-
JaeTe poTopy ONpeeeHHYI0 CKOPOCTh BPAILIEHHsI, 3TOT «AUCK» HAYMHAET BpaIaThcs caM 1o cede.

MBsl 3Haem, 4TO MarHuMTHasi SHeprusi KoHcepBatuBHA. Eciu, ckaxem, pacroyiokuUTh MarHUT
nof] (paHEPKOM, OH MOKET YCKOPUTh HaXOMSIIMICS Ha ee (TOPU30HTAIbHOW) TOBEPXHOCTHU CTAIbHOM
miapuk. Ho, nasnee ornpeneneHHON TOUKM TOT MIAPUK CABUHYTHCS YKe HE B COCTOSIHUM. TOT ke mar-
HUT BO3BpAIaeT ero 0OpaTHoO.

Ho, kxak *ke Toraa, k mpumepy, padoTaer U3BeCTHasE B KOCMOHABTUKE «I'PaBUTAIIIOHHAS KaTa-
nynbTa»? Hekas KocMuueckasi CTaHIUsI pUOJTIIKaeTcs, Kak nmpuMep, K 0nmrepy, 3axBarbiBaeTcs
€ro TPaBUTAIIMIOHHBIM I10JIEM, TPUOOPETAET JOTIOTHUTEIBHYIO CKOPOCTh JBHKEHHS TJIAHETH BOKPYT
ConHiia. 3ateM OHa KaKMM TO 00pa3oM 0CBOOOXKJaeTCs OT BIUSHUS I'PABUTAIIUN TJIAHETHI U, C BBIUT-
PpBILLIEM B SHEpPruu JIETUT K ApyruM TesaaM ComHeyHol CUCTEMBI.

Eme oguu npumep — «KaTogHble JTy4r». DIEKTPOH JIETUT K 3apsSKEHHOU MOJIOKUTEIIBHO I1J1a-
CTUHE, YCKOpsieTCs €10, 3aTeM MHUHYeT, U HaBcerJa nokuaaer. OOpaTHoe IeiicTBre aHoa, Kak OyaTo,
HECKOJIbKO criabee nepBrUUHOro. Ecim Gpath Halll puMep ¢ MarHUTOM U IIAPUKOM, MOTYy4Yaioch Obl,
YTO STOT MIAPUK MPOCKAKUBAIT ObI MATHUT, TEPSIJT C HUM CBsI3b, U KaTHJICS Aajbine. Ecau mapuk (vam
APYrod MarHuT) YKperuTh Ha JAUCKE PSJOM C MArHUTOM, MBI TTOTYyYHIIN Obl BEYHOE JIBUKEHHE. . .

...MBbI MOeM OpoOOBaTh B3ATh B TPUMEpP NPSIMOTOYHBIN peaKTUBHBIN qBHrateb. [1o cyie-
CTBY, 9TO OTKPBITasl C IBYX KOHIIOB TpyOa. BHyTpu cxxuraercs Tormmso. Hukakoi acumMmMeTpuu HeT.
Jlo mopsl 3TO elle HUKAKOW He JBUTaTesib. DHEPrusl KepOCHHA MPONAAaeT 3psi, U HUYETro JaHHbIN
[IBP]I HEe puBOAMT B JBUKEHUE.

Ho, eciu mpuiaTh 3T0M Hareld Tpyoe 3HAYMTENLHYI0 CKOPOCTh (CPaBHUMYIO, KQXKETCs, C TIOJIO-
BUHOIM CKOPOCTH 3BYKa), BO3HMKAET yIUBHUTEIbHAS aCHMMETPHSI, U ABUTATENb BbIIAET MPUINIHYIO
TATY. AHQJIOTUSI, KOHEYHO, COMHUTEJTbHAS, HO APYTUX TIOKA HET.

Kak MBI y’ke MoKa3plBaJIv BhIIIE, HAa OMpeNe/IeHHbIX B3aUMHBIX CKOPOCTSIX, (PU3UYECKHUE Tella
M3MEHSIOT CHJTy B3aMMHOTO 3JIEKTPOMAarHUTHOTO, JIEKTPOCTATUYECKOrO, a BO3MOXKHO U IPaBUTALM-
OHHOro B3aumozencTBus. CornacHo 3-3, KBAHTOBOW TEOPUM I'PABUTALIMY, B3AMMOJIENICTBUE U 3[1ECh
repeiaeTcs HEKUMHU, TPYAHO YJIOBUMBIMU YacTUIIaMU. Bpsi in 1o cBoeli CyTH 3TO B3aMMOJEHCTBHE
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JI. Bopa. «Hopas Hayka. HccnenoBanust Ha KyXOHHOM CTOJIE»

CWJIBHO OTJIMYAETCS OT UHBIX (DyHJaMEHTaJIbHBIX cUl. [ToBCIofy Ba)kHO COBIa/IeHUE SHEPreTUUECKUX
YPOBHEM, @ 3TO HEBO3MOKHO ITPU BBICOKMX OTHOCUTEJIBHBIX CKOPOCTSIX B3aUMOJIEHCTBYIOIIUX TEJ.

[IpumepHO Tak ke Ipy3bsi, BaM... HAM OY€Hb TPYJHO MO3HAKOMMUTHCS... YCTAHOBUTH C KEM
TO MPOYHYIO CBAA3b, €C/IM Bbl HE MbeTe KO(e HEMOABMKHO, PSAIOM JPYT C IPYroM, a BIIOIbIXaX, Kak
0OBIYHO, TIpoOeraeTe MUMO. . .

Nrak. Maruut yckopsier mapuk. CKOpoCTh CTAHOBUTCS TaK BEJIMKA, YTO CUJIa B3AUMOJIEICTBUS
YMEHbIIAETCS B 3HAYUTEJILHOM CTENEHU... M CBA3b pBercs. Ho, CKopocTh B TakoM cilyyae JOJIKHA
OBbITh BECbMa 3HAUUTENIbHA. BBIYHUCIUT €€ MOKHO TOJIBKO SKCTIEPUMEHTAIbHBIM Ty TEM.

[NepBruHasi packpyTKa AucKa, CKOpocTh uist BKoueHus «[IBP/I» mpocto HeoOxonauma.

OTKyza ke MarHUThl MOTYT OpaTh CBOIO SHEpruio? BeposTHO, U3 yNOPsSJ0YEeHHOTO OOpaIleHu s
3JIEKTPOHOB BOKPYT SIIEP aTOMOB, B MHOI'OUMCJIEHHBIX MATHUTHBIX JOMEHaX-3epHbIILKaXx. CKOPOCTh
oOpalteHus IEeKTPOHOB M0 OPOUTAISAM OUYeHb BesKa (3ameTHbie 1ou C). BO3MOXKHO, S7IEKTPOHBI
OyIyT MepexoauTh Ha HWKHHME YPOBHH, MCIyCKas HeKoe mainydeHue. B ombitax Cepra Takoe, Kak
OynTo, HAOJTIOIAIOCh TTOCTOSTHHO. MOKET ObITh, MATHUTHI OY/IyT OCTBIBATH WJIM Pa3MarHUUMBAThCS.

Bce 310 MOryT BHISIBUTH TOJIBKO HOBBIE HATYpHBIE (M MPECTaBICHHBIE IMPOKON OOIIECTBEH-
HOCTH) SKCIIEPUMEHTHI.

VYmpomenHoe nzo0paxenue reneparopa Cepna. Ha BHelHeM Kosiblie — cTaTope MOKa3aHbl Mar-
HUTHI, OMHOMMEHHBIMH TOTI0CaMU OOpallieHHble BHYTpb. IM oTBeuaoT MarHuThl potopa. Ha camom
Jejle MarHUTOB HACYMTHIBACTCS HECKOJIBKO HeCATKOB. IIpu ompeseneHHON CKOPOCTH BpaIlleHUs
POTOpa cUCTEMa BCTAeT Ha «CaMOITIOIXBAT» U, KAK OTMeJaeT n300peTarelib BpamaeTcs 3a CUeT HeKUX
CBOMX BHYTPEHHUX UCTOYHUKOB SHEPIHH.
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JI. Bopn. «Hosas nHayka. UcciienoBanust Ha KyXOHHOM CTOJIE

NHoraa oHa Bo3Bpanaercs (3HepPrus BLICOKOro KayecTrna)

...Kak coOparb paccessHHYI0 B IPOCTPAHCTBE, Kak Obl YK€ YCHYBIIYIO Oe3/IesITebHYI0 Hep-
rio? O4YeBUIHO, CYIIECTBYIOT €CTECTBEHHBIE IPUPOIHbIE MPOLIECCH], MOBBILAIIINAE €€ Ka4eCTBO
10 UCXOIHOTO 3HAYEHUSI.

IT0 He HeKue cIIoKHbIe Mpudopsl. Bee mpoucxoaut camo codoit. Hao s ymeTs mpaBuiIbHO
BUJIETD.

BcekuneBiuii yaitHUK, BBICTABJIEHHBIN Ha CTOJ, OTIAET SHEPTUIO B TPOCTPAHCTBO — CTOJTY, IOTO-
KaM BO31yXa, U T. A. C Te4eHneM BPEMEHU OH OCTBIBAET. [|BUKEHME MOJIEKYJI PABHOMEPHO pacIipe-
AeJAeTCsA B OKPYXKAIOIIEN Cpefie. DHEpPrus BBICOKOTO NOPSIKA UCUYE3T1a, CMEHUBILIVCH PABHOMEPHBIM
TeTu10BbIM (poHOM. BosmoxkeH s oOparHblii ipouiecc? [lepenanyTes M B onpesiesieHHOM ciydae,
MMITYJIbCBI U3 CPeJlbl YaHUKY, BCKUITUT JIM OH MPSIMO Ha BallleM KYXOHHOM cToJie?

VIMEeHHO Tak J0JKHO POUCXOIUTh, €CJIU B IPUPOJIE, OT HaYajla BPEMEH, CyLECTBYET Kpyro-
BOPOT SHEPrum.

OpHa 13 NIepBbIX MyOJIMKAITMIA aBTOpa Ha 9Ty TeMy — cTaThst B « TM», Ned, 2000 r:

«Yem orTuaeTcsi 0ObEKT MaKpOMUPA — MOHOJIUT — OT O0JIaKa IMbUTH, TIOJTyY€HHOTO B Pe3yJib-
TaTe ero JIOJroro NepeTUpaHus 1 Mocieyomero BeTpsaxuBaHusi? OOIIEen3BeCTHO: IIOMIAbIO COTIPH-
KOCHOBEHHUSI CO Cpelioit Ipyroil ¢as3sl, HanpumMep, ¢ ra3oM. IIoToMy-To B OpOIIKaxX MPOUCXOASAT Te
XMMHUYECKHE PEaKIIH, KOTOPBIE COBEPLLIEHHO HE 3aTParuBaloT MOHOJIUTBI, — KEJIE3HbIE OIMIIKY TOPSAT
B BO3/lyX€, TOI/la KaK >KeJIe3HbII I'BO3/Ib, — Pa3B€ UTO B YUCTOM KHUCJIOPOJE. . .
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IIblieBoit nazep?

Ho BoT Bompoc — a 4To MpOMCXOOUT MPU U3METbYEHUH MOHOJIUTA WJIH, HA0OOPOT, CIUMTAaHUM
IIBUIA CHOBA B MOHOJIUT CO CIIEKTPOM U3JTy4eHUs-norioeHus? IIpuzoBeM Ha MOMOI1b 3aKOHbI KBaH-
TOBOU (PUBUKHU.

B mononmte criekTp mpoOeraeT Bce SHEPreTUUecKre YPOBHU, KOTOPBIX — TEOPETHUECKH —
CTOJIbKO K€, CKOJIBKO aTOMOB B TeJie. B rase ke oT/iesibHble aTOMbl U3Ty4al0T CaMOCTOSITENILHO, BCETO
Ha HECKOJIbKMX YpoBHSX. HO Korjga mosiBisIOTCSl aTOMBI-COCEIN, YPOBHU CIOBHUIAIOTCS TaK, YTOOBI
HE TIOBTOPSATH JAPYT [Ipyra, — padoTaeT MpUHIIMIT 3arpeTa, BBEJCHHbI B Hadyane XX B. Bonbgran-
rom [laynu: He MOXeT ObITh CBS3aHHBIX MEX/1y COOO0I aTOMOB, SHEPreTHUECKHE MapaMeTpbl KOTOPBIX
MOJTHOCTBIO OIMHAKOBBI.

Ho nopo1iok — npomexyToyHOe COCTOSIHME MEXy ra30oM U TBepAbIM TesioM. [lo-Bugumomy,
PE3KOI TPAHUIIBI, HA KOTOPOUM CBOWCTBA MEHSIOTCS CKaYKOOOpa3HO, MPOBECTH Henb3s. U cooTBeT-
CTBEHHO, CIIEKTP IbUIEBOr0 0o0JIaKka, Mo Mepe IpoOieHus JacTull, OyleT MpUOIKaThCs K CIIEKTPY
rasa.

Ho 4ro npowu3soiiaer, eciu CrycTuth ero 10 o0bemMa nepBoHaYaIbHOr0 MOHOJIUTA?

[Ipu cnustHUM, IOMYCTUM, CTa YaCTHUI, KaXblii SHEPreTUIeCKUI ypOBEHb 3alIMyT cpasy CTO
aToMoB. UTOOBI BOCCTAHOBUTD MOPSIOK, IPUHATHIA B MUKPOMUPE, KaXKIbI 13 TAKUX TIEPEHACHIIIIEH-
HBIX YPOBHEH OyIIeT CTPEMUTBCS PACIIENIUTHCS HA COTHIO U30JIMPOBAaHHBIX JIMHUH criekTpa. Hanbornee
€CTECTBEHHBII MyTh BOCCTAHOBJICHHS SHEPTEeTUUECKON NepapXuK IJis aTOMOB BHOBb 00pPa30BaHHOTO
MOHOJIUTA — U3JIyYUTh OMNPE/ICIEHHOE KOJIMYECTBO JIEKTPOMArHUTHBIX KBAaHTOB. Clie0BaTesbHO,
CTYIIIEHHOE 00JIaKO MUY CTAHET B IIEJIOM XOJIOAHEE OKPYXKAIOIIEH Cpe/ibl.

He sBasiemcs 1 Mbl, oM, TAKMMU k€ KOHUEHTpatopaMu? YeM HalllM KJIETKM HE U30JIU-
POBaHHBIE «ITBUIMHKW», pa3ieJieHHble MeMOpaHaMu? A Belb MPOHUIIAEMOCTh MEMOpaH MOCTOSTHHO
MeHsieTcsl. V He cBsI3aHBbl JI ¢ TIONOOHBIM OObEIMHEHNEM MHOTUX MUJUIMOHOB «ITBIJTMHOK» MHOTHE
HE TMOJA0IIecs] COBPEMEHHOU HayKe CBOMCTBA KUBBIX OPraHU3MOB 7>

[Tponomxenue — B crarbe « KoHnenTpaTopsl 3Heprun», «TM» Ne6, 2002 r., yxke 1o mare-
puagaM NpakTUYECKUX, & HE MBICJIEHHBIX 9KCIIEPUMEHTOB.

. mKad ¢ TepMOU3OJIALIMEN

. cocynbl Iptoapa

. CIUTOIIIHAA cpeja (Boaa)

. IOpHCTas cpeja

. AJIEKTPOHHBIE TEPMOMETPHI (TTorperHocTh He 6onee 0,02C)
. JATYAKU TEMIIEPATYPbI

AN N AW

JIBa cocyaa — OIMH ¢ HOPUCTOH CPeIoid, APYroM — CO CIJIOIIHOM, pacloaraloTcs B TEpMOM30IIHU-
poBaHHOM 1IKady. B HUX ecTb TepMOIaTYMKK; TeMIlepaTypa BHYTpH U3MepsieTcs Kaxaple 20 MUHYT.
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JI. Bopa. «Hopas Hayka. HccnenoBanust Ha KyXOHHOM CTOJIE»

BeisicHmiiocp, 4TO Temmneparypa B €MKOCTH C TPaHYJIMPOBAHHOUN Cpefoil (BIaKHbI INECOK,
¥ T.11.) U3MEHSIETCS] CKAYKOOOPa3HO, CO 3HAYUTENbHON aMIUNTY01. CIUIOIIHAS Cpefia BBIAAET BeChbMa
TUIOCKUY TeMITepaTypHbIi rpaduk, 63 BCIUIECKOB U KaKOW-JIMOO0 MePHOJMYHOCTH.

[Nopucras, rpaHyIMpoBaHHas, MHAYE — YIIOPsAOUSHHAs! MaTepust 001ajaeT CBOMCTBOM YIOpsi-
JOYUBATh — COOMPATh B MPOCTPAHCTBE U BPEMEHH, SHEPruio. BeposiTHO, 9TO ee CBOMCTBO MPOSIBIIS-
ercsl B pa3IM4HbIX MaciiTadax. JIOKanbHbIA HarpeB MOXKET MPOUCXOAUTb U B TOPCTKE TIECKa, 3eMJIH,
MOPUCTOM IIMHBI, BCETO Ha OJWH-JBA IPaJyca, U Ha 3HAYMTENIbHBIX TUIOIA/ISX, B KBAJApaTHbIE KUJIO-
MeTpsl. TeMriepaTypa py 3TOM MOXKET MOBBIILIATHCS HA JECSTKH, COTHU IPAAyCOB, BEPOSITHO, COIIPO-
BOK/IAThCSI PAAMOAKTUBHBIMU BbIOpOcaMu. Tak SHeprusi BHICOKOrO YPOBHS BO3BpAIAeTCsi 0OpPaTHO
B MUD.

OmnpeneneHHbIM  00pa30M  yNOPSJOUMBAsi MAaTepuio, MOXKHO JOOUThCS IMPeCcKa3yeMoro
BBIOpOCa Terua (JIndo X0J10a), B ONpe/le/IeHHBIX yYacTKax co3JaHHOM cucteMbl. OXBaueHHas1 oOpart-
HOH CBA3BIO, CUCTEMA CO3JAET ITyJIbCALUIO «XOJIOA-TEIUIO»; U3 ITOrO MOXKHO IOJIy4YaTh YCTOMYUBBIN
MIOTOK SHEPTUU. YIOPAJOUYEHHUE MOKET IPOU3BOIUTHCA HA MAKPOCKOIMUYECKOM (JI0JIM MUAJUIMMETPA)
Y MUKPO-YPOBHSIX (pacCTOsIHAE MEX]ly aTOMaMH KpucTailia). B mocienHeM ciyyae MOKHO TOOUThCS
HE [IPEPHIBAIOILETOCs MEPLIAHU S, «BEYHOTO CUSHUS».

B nepBom npubmmkeHnM cucteMa KOHIIEHTPAUK BBIISIIUT KaK OPraHU3alvsi OTOKOB OJIHO-
POIHOr0, U3HAYATIBHO Pa3beIMHEHHOTO BEIECTBA K HEKOTOPOM O0IIel TOUKE, CBOETO POJa «CepaLa»
WJIM KBaHTOBOTO PE30HATOPA, C MOCJIEIYIONIUM Pa3JeIeHUEM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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