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B xonne XX Beka n Hawane XXI| pe3ko Bcram Bompoc o Kpuzuce B Qusuke. CleNCTBHEM 3TOTO SBUIICS
SHEPreTUYeCKHi KPHU3UC, KOr/a OOOCTPHWIIMCH MPOTHBOPEUUs] TEXHOJIOTHYECKOro pazButws. C OJHOW CTOPOHBI
UYenoBeyecTBO B 00JIACTH KOMIBIOTEPHBIX TEXHOJOTMH BBIIUIO Ha Takue pPyOeXH W JOCTUIJIO TaKHX YCIEXOB,
KOTOpPBIX OHO camMo He oxupano. Crola MOXHO NOOAaBHUTH yCHEXH OMOJIOrMH, KOTOpBIE, B OOILIEM-TO, HE Tak
3HauMTENbHBI At X X| Beka, Kak 3Toro ciegoBayio oxuiars. OnHako, o0Cyxk/1eHne ONOJIOruy He BXOAWT B HAIU
rwianel. C Jpyroil CTOpOHBI Hallla aBUALUsl JIETaeT Ha KEepOCHHE, Halll Ha3eMHBIH TPAHCIOPT IBIKETCS 3a CUET
cropanust yrieBogoponoB. CTposiTcs aTOMHBIE 3JIEKTPOCTAHIIMM U MHUINYTCS IUIAHBI MO MX yaBoeHHIo. CTpouTcs
niepBasi TepMOsIEpHasl yCTaHOBKa. Xopouro 3To win mioxo? IIpocro YenoBeuecTBo mo3Bonmino cebe OKa3aTbes B
TYIUKE, B KOTOPHIH OHO cebs 3arHano. [Ipexnme, yeM TOBOPUTH O NAIBHEWIIMX TPAaHIMO3HBIX JOCTHKEHHIX
YenoBeuecTBa, cieyeT KOe-4To HalOMHUTh. O0Iast cuTyarus Ha 3eMiie COBEPILIEHHO HE COOTBETCTBYET aMOUIIHMAM
MHOTHX pPYKOBOAMTENEH mnepenoBbix crpaH. CremyeT, HaBepHOE, NPHUBECTH TOJIBKO HECKOJBKO (PAKTOB, UTOOBI
MOHATh, YTO UMeercs B BUAy. 800 MUIMOHOB YelOBEK Ha 3eMyie JKMBYT Ha rpaHu romomaHoi cmeprtu (800
MIJUTHOHOB! ), MOYTH BCst A3Hsl U apaOCKUii MUP HCIBITBIBAIOT OCTPYIO HEXBATKY MUTHEBOI BOJABI y)XKe ceroiHs. B
Adpuke BoiiHa 3a KOIOAIBI C BOJOH — OObIUHOE siBieHHWE. V, HakoHel, HENPUMUPUMBIE Pa3HOTIACHS MEXIY
CTpaHaMH, W TIEpMAaHEHTHbIE BOWHBI 110 CaMbIM ITyCTSAKOBBIM mpuuuHaMm. ODddextrBHOCTE Opranuzanuu
OObenuHeHHBIX Harwmii cBeeHa K NOJNOXKEHUIO Kopons Oe3 xoposieBcTBa. YUto nenars? B kakom HamnpaBiieHUH
nBuratbesi? Heyxenmu Mbl JymaeM Bcepbe3, UTO, JIeTas Ha paKeTax «C KepPOCHHOBBIM» TOIUIMBOM, MBI TIOKOPHM
Conneunyro cucremy? Jla Hukornma! Yke ceiiyac m3-3a rubenu (UTOIIAHKTOHA HA 3eMJIe CYIIECTBYET HEXBaTKa
kuciopoaa B 10 munnmapaoB ToHH. Tak 4To e — KJIaTh ONIKaWIIero CTONKHOBEHUSI C KOMETOH, YTOOBI SBOIOLNS
HayaJla CBOW IMyTh CHaJana?

Jns nHavanma Hamo npouutarh cratbu W. Heisenberg a [1], omyOnukoBaHHBIE B KypHale «YCIeXH
¢usmyecknx Hayk» 3a 1976 r., a 3aTeM HaJl0 CHTYaIMIO MPOAHAIU3NPOBaTh. bBBUIM B HOBEHIIEH MCTOPHH JIIOJIH,
HarpuMmep, akageMuk Butammii [onbplaHCKui, KOTOpBIE MBITAIHCh aHAIW3UPOBATH CHTYAlMI0 W HAWTH W3 Hee
BbIX0A. [lo HameMy MHEHHIO, KOTOpPOE MBI HE HaBsI3bIBAEM HHKOMY, a BBICKa3bIBaeM B MOps/IKE OOIIEH TUCKycCcuH,
pa3BHUTHE DHEPTETUKU B HANPABJICHUH sJIEPHON (DM3UKKM M ke TEPMOSIEPHOIO CHHTE3a 3aBefeT YeloBeuecTBO B
emie Oonpumit Tynuk. Hajmo Haiiti Ty omubky, o koropoir rosopwn W. Heisenberg u H3MeHHTh BEKTOp
HAIpPaBJICHHOCTH Ye0BEYEeCKOro TEXHOJIOTHUECKOr0 Pa3BUTHs. Bo-mepBbiX, HA Hall B3rJsid, (Mbl 3TO OCOOCHHO
MOMYEPKUBAEM), PA3BUTHE DHEPIETHKH B CTOPOHY CO3/[aHHs BCE OONBIIETO KOJIUYECTBA ATOMHBIX 3JIEKTPOCTAHIUH
U B OmKaiiieM BpeMeHH, BO3MOXKHOTO CO3/aHHS TEPMOSAEPHBIX YCTAHOBOK — 3TO HE TEXHOJIOTMYECKUI MPOPHIB —
9TO HAaY4YHBIH NMpoBaJl B pa3BuTuH (usuku. Emie ciumkoM cBexxn BneyatieHust oT YepHoObIIbCKOI KaTtacTpodsl. B
DTOM TojJly HCTEKaeT CPOK JeHcTBHS capkodara Haj peakTopoM. Ho MbI Bee JiesaeM BH, 4TO 3a0bIIH 00 3TOM.

®duznka Bcerja Wrpajga poib JIOKOMOTHBA Ui JIPYTMX HAayK — KaKk B TEOPETHMYECKOM IUIaHe, Tak W B
npukinagaoM. Cerogus B ¢usuke kpusuc. U 310 noguepkuBaroT MHOToe (PM3UKH. 3HAUUT, HYXXHBI HE TIPOCTO HOBBIE
ujieH, a ujeH, KOTOpbIe JO0JDKHBI OBITh HA CTOJIBKO CMEJIBIMH, YTO ITOTPSICYT Bech Mup. U1 He TONBKO MOTPSCYT BECh
Mup, HO, CKOpee BCero, OUeHb CHIIBHO TOBIUSIOT HA HAIly Mopanb. B kauecTBe mpuMepa MOXKHO MPHUBECTH TaKUE
TOYKH Tieperna B pa3sBUTHHU IIMBIJIM3AINH, KaK, HATIPUMED, OTKPBITHE BOTHOBOW NpHpossl ceeta A. J. Fresne —ew,
otkpeithe sapa E. Rutherford —om u ap.

KoneuHno, Henb3s Opocathest B KpaiiHOCTH. Hanwdme TemmoBbIX anekTpocTaHnuii mo EBpomeiickomy tumy
JIOJDKHO BIIOJTHE YCTPOWTH YeoBeuecTBO Ha JJAHHOM JTarle pa3BUTHS, [OKa OyleT WATH pa3paboTKa, OCBOSHHE U
KOHCTpYHpPOBaHHE MEX3BE3IHBIX Kopaljell M OCBOEHHE HOBBIX BUIOB SHepruu. Ha aro yitmer mer 20-30 xer.
[Mpumeceii cepsl B Poccuiickoii HedTh Tak ke He ciaenyer 60sThesl. [lepBUUHbIE pe3ybTaThl HOBEHITMX TEXHOIOTUH
B KOpHE MOTYT U3MEHHUThH CUTYaluio. Hamu npoBeneHo TONbKO NepBUYHOE MOJISTMPOBAaHHE MTPOIecca KPEKHHTa M0
Hamed wmonenu. Pesymbrarhl BronmHe oOHajexuBatomye. IIpM 3TOM HYXHO CHEIINTh, HO HCKIIIOYHTEIHHO
ocTopokHO. W TiaBHOE, YTO MBI XOTENW IOMYEpPKHYTh. HOBBI BHI DHEpruM He HAIO TIepeAaBaTh I10
TpyOOIIPOBOZaM HIIM BBICOKOBOJIETHBIM JIMHMSIM 3JeKTporiepenad. IIpocTo 3Ta sHeprusi y Hac <«Ioj HOTaMu».
Anomanuu B criektpe panukana CN mo3BoistoT Ham Jiydiie IMOHATh NPUPOY AaHHOTO SIBJIICHUS B 001acTH (DPU3UKHU
JJIEKTPOHHBIX CIIEKTPOB JIBYXaTOMHBIX CBOOOHBIX PaIMKaJIOB, KOTOPHIE, BO3MOXHO, HANPSIMYIO CBSI3aHBI C HOBBIMHU
WCTOYHMKAMH SHEPTUH M MOXKET PEIINTh BOIPOC 00 MCIIOIB30BAaHWM HOBBIX BHIOB 3Hepruu. Ho cienyer umers B
BULY, 4TO ciydait ¢ pagukaitoM CN —3To 4acTHBIN cirydai.

Wzydyenne sMHUCCHOHHOTO crekTpa (uoneToBol cucremsl mojoc pagukana CN mpoBoanmiock HaMu 1ocie
W3y4YEeHUs] aHOMaJIMK BO BpalllaTeIbHON CTpyKType mojoc CaHa cBoOoxHOro paaukana Cp,. Hamei 3amaueit Opu1o
BBISIBUTH OTCYTCTBUE WIIM HAIMYME aHAJIOTHYHBIX aHOMAJIMH B CTPYKTYPE SMUCCHOHHBIX CIIEKTPOB APYTUX MOJIEKYJ.
Pamukan CN oOmaman o4yeHp OonbIIoN IS MOJEKyd 3Hepruei cms3u. s pagukama C, Temmeparypa
MIPEINCCOMAIIMM  COOTBEeTCTBOBaNIa 6,2 3B m B rpamgycax sro mopsaka /300 K. Pabouwmii pexxum renepaunu
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runepusnydenns 6900£150 K. (Peur umer o BpamiaTensHOW Temmepartype). /[lns cBoGomHoro pamukama CN
SHEPrHsl MPEANCCOIMAIMN COCTaBiseT BennunHy — 7,75 3B. B rpamycax sto mopsaka 11000 K. Bo ¢rop
VIJIEpOJHON IIa3Me TNpH aTMOC(EPHOM [aBJICHHH MBI HE MOINIM OPHOIH3HUTBHCS K YCIOBUSAM OOpa3OBaHUSI
9KCTPEMANbHBIX YCIOBHH Ui 0Opa3oBaHHMs AHOMAIMH B DJICKTPOHHBIX CIEKTpax JAHHOTO pajHKaa.
OpnHoBpeMeHHO ¢ Hamu pabory ¢ paaukanom CN mposogun Kozo Kuchitsu ¢ coasropamu [2]. Mbl He Gymem
NPUBOANTE Bce ero pabotel. Ilo omHoMy Tonmbko pagukany CN oH myOnukoBanm He MeHee S5 pabor B ron. s
CO3JIaHUsI PETYTUPYEMBIX JKECTKUX YCIOBUE cBOOOaHOrO pamukana CN HyXHO ObLIO, MPEXKIE BCEro, pa3padoTaTh
ycTaHoBKY. Beeit rpymnmoit u3 10 yenoBek Mbl 3aHUMANKCh pa3paboTKOil cxeMbl ycraHOBKH. Ha HauanmbHOUM cTaguu
MBI pa3zpaboranu cxemy 6omOapaupoBku panukana CN MeIeHHpIMU IPOTOHAMHU. B HHCTUTYTE, T/Ie MBI paboTaiy,
OBLIH MpeKpacHble MacTepckue. X n3menus NpeBOCXOMIN 3aBOJCKUE 110 KauecTBY. BbUT B HHCTUTYTE KOPITYC CO
creknongyBamu. OHM 0OCITY)KMBaJTM HE TOJIBKO Hac. Koraa rie-to B ropose Bo3HUKaNIa MpodiieMa U3 UX o0acTH, To
BCeraa oOpallannuch HempeMeHHO K HuM. Ho korma Mbl 0OpaTUITHCh K HUM C JJAHHBIM MPOEKTOM, HX BO3MYILCHHIO
He Obu1O0 rpaHun. BoOmem conmmmck MBI Ha TOM, 4To Oyzem OomOapaupoBarh pamukan CN um monekymy Np
c(hOKYCHPOBAaHHBIM ITy4KOM OTPHILIATEIHHO 3apsKEHHBIX aTOMOB yriieposia. CxeMa yCTaHOBKH MPHBE/IeHa Ha pHC.2.

Cytp paboThl cOCTOsIa B TOM, YTO HCIIOJB30BAJICS IIONIBIA KaToJ. BHYTpH IONOro kxaroma BCTaBIISUICS
YIJICPOHBIN CTaKaHYUK ¢ BHYTpeHHUM auaMerpoM 0,05 M. YUuTBIBast, 4TO Yriepoa U HU3JCITUS U3 HEro SBISIOTCS
CHJIBHBIMH COpOCHTaMH, MBI MEPBOHAYAIILHO 3AMONHSIN BHYTPEHHUH 00BEM YCTAHOBKH MOJIOrO KaToga YHCTHIM
azorom (99,9%), 3arem orkaumBanu Bo3ayx a0 gasierus 500 IMa, BKIOYanu mepBolid HUIMHAPHUYECKHUid anon (3
kB) u B monom karojie BO3HHKAN pa3psa. Ha pucyHke, BHYTpH MOJOr0 KaToa, MoKa3aHa roiyObIM IIBETOM ILIa3Ma.
PazorpeB nonoro karoxa, a TouHee yriepopa, npoBoawics 8 wacoB npu cradmibHoM nasnennu 500 ITa. ITocne
3TOr0 BHYTPh TPYOKH MOJAABANCS YHUCTBIA a30T 70 aTtMochepHOro napieHus. Ha Apyroil neHb, OTKa4yaB a3oT IO
nasieaus 500 Ila, u mporpeB katox B TedyeHWe 1 daca ¢ UCMONB30BAaHHEM MEPBOTO Katoaa, MBI BKIFOUYATH
HaTeKaTelb MOJIEKYJIIPHOTO a30Ta, YBEIMYMBAIM OTKAa4Ky BO3/lyXa M3 MOJIOr0 KaTola MW MOJaBalii MOTEHIHAI 10
15 kB Ha BTOpO# aHO[. DTOT aHOJ UMEI BOJSHYIO pyOalliky U ObLT OXJIaXIaeM BOJIOH, KaK U KaTol. B Touke, rie
JIOJDKHO OBIIO MPOMCXOIUTH CTOJIKHOBEHHE C(OKYCHPOBAHHOTO IydKa aTOMOB YIJlepoja C MOJEKYJIaMH a30Ta,
Haxomuics (okyc perucrpupyromieil ammapatypbl. TodYKa CTONKHOBEHHS HA PHCYHKE MOKa3aHa (DHOJIECTOBBIM
[[BETOM.

3a Bpewmsi, npuMepHO, paBHoe 30 CeKyH/IaM KBapleBOE OKHO, Yepe3 KOTOPOE CBET BBIXOAWI U IONajaal B
PETHCTPHUPYIOLIYIO ammapaTypy, CTaHOBMIOCH CBETOHEMPOHHIAEMBIM H3-3a TOKPHIBABIICH €0 TONCTHIM CIOEM
[MAHUCTOM TUICHKH. MBI TOTJ]a HE [yMaJld O TOM, YTO 3TO CIOCO0 MONYyYCHHS TOJCTHIX UAHKCTHIX MICHOK M HA HX
OCHOBE MOXKHO JKCIIEPHUMEHTHPOBATh C MOJIYYCHHEM CBEepXTBEp/bIX Marepuanon. (PaHee mpeamonaranock, 4To
HUTPUI yriepona Oymer TBepke anmasa). [loaToMy MbI Mpuaenaad KO BTOPOMY AQHOIY JICTIECTOK, JJIMHOM
npumepHo, 0,2 M, T.e. U3MEHIIN CUMMETPHIO 3JIEKTPOCTAaTUYECKOro MO 1mocie Broporo aHoza. ITocne atoro Ham
HE TPUXOIUIOCH TOCTOSHHO OYHUILATh BBIXOJHOE OKHO OT 3arpsi3HCHH.

Jnsi paborarolmux Ha TAKMX YCTAHOBKAaX CJIEAYET Y4eCTb, YTO XOTs TemIleparypa rpaHTOBBIX CTCHOK
karona He npeBbimana 600 K, Temmeparypa anexkrponHoro raza Osuia nopsaka 30 000 K u, cnemoBarenbHO, KaTo
SIBJISITICS. MICTOYHUKOM MOIIHOTO YJIBTPA(pHONIETOBOro u3nydeHus. [103ToMy B MOMEIICHHH BCET/a YyBCTBOBAJICS
CHJIBHBIH 3aMaX 030HA, HECMOTPS HA HHTEHCHBHYIO BBITSDKKY BO3/yXa U3 MOMEIICHHUS.

Jasnee Mbl PUCTYNUIN K U3ydeHHIo criekTpoB panukaia CN. ['paduku cTpowan mo craHaapTHOH Gopmyre
[3] — ypaBuenue 3.6, crp.4l. CHauana Mbl Boclipou3Benu Bce pe3ynbrarhl Kozo Kuchitsu. B o60061ienHOM Bujte
oHH npuBesieHs! Ha puc. 1. Tok muanmanen u pasex 0,1 A.

Pasnenenne rpaduueckoil 3aBUCUMOCTH Jiorapu(pMa MHTEHCHBHOCTH OT MPOU3BEICHHS KBAHTOBBIX YHCEI
(kax moOKa3aHO Ha rpaduKe, HO Ha3BaHHE HE COBCEMb TOYHOE) XOPOIIO HM3BECTHO €O BpeMeH [eiioHa u
HEO/IHOKPaTHO MyOJIMKOBAJIOCH B JIUTepaType. OIHAKO JINYHO MEHS 3TH OOBSCHEHHs OKOHYATEIbHO He yoenwmmu. Ta
YyacTh rpaduka, KOTOpasi UMEeT KpyTOW HaKJIOH MpsAMOi mmeer Temneparypy nopsiaka 600 K, a momoras wacth
rpaguka umeer temneparypy 4000 K.

B pabore [4] nmaercs mpaBuiio TeopeTHueckoro pacuera ¢akropoB Xéwis-Jlonmona. Ilpu crmuHOBOM
nyonerHoM paciiervieHnn (ctp.61) dopmyna s TepMoB sBisercs GyHKIeH BENUIUHbBL Y

TJ-(l/Z)(‘]) =T(Y) 1)

I'ne Y=A/B. BenmnunHa A HOCHT Ha3BaHHE MOCTOSHHOH CIHH-OPOMTAIBHOrO B3auMoeiicTBus. TepMm cuutaercs
HOopManbHbIM, ecii A >0, n unBepcHbM, ecnn A<O. [lannast Gpopmyna cripaBemsinBa, Kak yKasblBaeTcs B padore,
JUTS TIPOMEXYTOUHBIX THUIOB cBsizu ['yHma — oT cimydass a g0 ciaydas 6. OOpaTiM BHUMaHHE Ha BEIHYMHY A U
paccMOTPHM BepOSITHBIC MIYTH ee MoBeaeHus [5].

Bo Bcex nporeccax, rae HaOnoaaeTcst 6omblias IIOTHOCTh 3JEKTPOHOB, a 3TH IIPOLECCH] PEANU3yI0TC KaK B
YCIIOBHUSIX 3JIEKTPHYECKOi Ayru (HU3Kas MOCTyMaTeNnbHas TEMIepaTypa 3JIeKTPOHOB), TaK M B TICIOLIEM pa3psile C
nonmeiM KatomoM. (T.e. B yCIOBHSX, ONMMCAHHBIX TPH TIOCTAHOBKE SKCIIEPUMEHTOB B JaHHOW pabore), Oymer
HaOIIOAaThCSl CUITBHOE BIMSTHUE DJIEKTPOHHOT'O Ta3a Ha IOCTOSHHYIO CIMH-OPOWUTAIbHOTO B3aMMOAEHCTBUS. OTO
BAMsHHE OyoeT TpOsBISATBCS OT CIaboro BO3MYIIEHHS  JIO IIOJIHOIO pPa3pbiBa CBS3M CHHH-OPOHMTAIBHOTO
B3aUMOJICHCTBHA. B 3THX yCIIOBHSX MOXXKHO CTaBHTb BOINPOC O IIEJIIECOO0Pa3HOCTH HCIIONB30BAHMS CTaHAAPTHBIX
MojieNiell AJ ONUCaHMs paclpeleNeHus] WHTEHCUBHOCTH BO BpAIATEIBHOW CTPYKTYpe CIEKTpa, Tak Kak
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€CTECTBEHHO, YTO B YCJIOBHSIX 3JEKTPOHHOrO yZapa IOCTOSHHAs CIHH-OPOMTAIBHOIO B3aMMOAEHCTBUS HE MOXKET
MIPaBUJIBHO ONMCHIBATH MPOIIECC.

Jiist oObsicHeHus1 aHoMaunii, HaOogaeMbIX B criekTpe panukana CN u kacarommxcst pa3iIMyHOro Xapakrepa
3aCeJIeHHOCTH OT/IENBHBIX ITPYNIT yPOBHEH, CIEAYeT OTMETUTH TP NTPUYHHBI.
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Puc. 1. Monbi kaToa. Paaunkan CN.

Bo-niepBBIX, 3TO CHJIbHAS 3aBUCUMOCTh MOCTOSIHHOM CIMH-OPOUTATLHOTO B3aUMOIECHCTBUS OT SJIEKTPOHHOTO
ynapa.

Bo-BTOpBIX, HEPABHOBECHOE PACTIPE/ICNICHHE MOJICKYIT 110 BPAIIATEIbHBIM YPOBHSM OCHOBHOTO 3JIEKTPOHHOTO
cocrostuus. Takoe pacrpe/esicHue CTAaHOBUTCS BO3MOXKHBIM IMMPU MHTEHCUBHBIX XUMHYECKHX PEAKIHIX. B 3Tux
YCIOBHUSIX TPOUCXOIWT POXIEHHUE YaCTHIl, PACIpPEJCICHHE KOTOPHIX [0 HSHEPreTHYECKUM YPOBHSIM HE
COOTBETCTBYET OOJIBIIMAHOBCKOMY.

B-TpeThux, HENMOCPEJCTBEHHOE 3aCElICHUE COCTOSHUS B?S"us ocmosroro cocrosmus X >S* yTeM
MIPSIMOTO AJIEKTPOHHOTO yJapa.

B peanpHBIX YCIIOBHSX CYIIECTBOBAHHE aHOMAHI OyIeT OOBSICHATHCS COBMECTHBIM JICHCTBHEM BCEX TpeX
MPUYHH.

OnHako BCe CKa3aHHOE OTHOCUTCS Toinbko K puc.l. Ha cnemyromux pucyHkax TpeOyeTcst apyras
uHTepnperanus. Bee-taku He ciyuaitno Kozo Kuchitsu ¢ coaBropamu mnonyuuB rpaduk aHajdOTHYHBIA TOMY,
KOTOpBIH mpuBeneH Ha puc.l., pemwn momseprHyTh panukan CN OomOapmupoBke mO3UTpoHaMU. MBI Takoi
BO3MOXXHOCTH HE UMEITH, J]a HMITYJIbC Y aTOMOB yTiiepo/ia OyaeT mo0obIle, 4eM y Mo3uTpoHoB. [loaTomy, oOpa3Ho
BBIPaXasiCh, MBI TOIUIH CBOUM ITYTEM W CKOHCTPYHPOBAIMA M M3TOTOBHJIM YHHKAIHHYIO YCTAHOBKY, HA KOTOPOWM
MOXHO OBLIO OBl MOJMYYHTh MHOIO BEChMa HHTEPECHON WH(pOpMamuue o mpupoje marepud. [losToMy kpax
WHCTHTYTa W, KaK CIEJICTBUE, JabopaTopuu IS HAc, KOHEYHO, ObUIO Tparemueil. M3roToBUTH €€ CHOBa
moTpeOyeTcsl OYCHb OONBINOC BPEMS U XOPOIIUE CICIUATUCTHI KOHCTPYKTOPBI M MacTepa IO H3TOTOBJICHHUIO
MIPEIU3UOHHON amapaTypsl.

Ha puc.2. mpuBeneHa ycTaHOBKA C TTOJIBIM KaTOJIOM, OITUCAHHAS paHee.

Ecmu B mepBoM citydae MBI HE HCIIONB30BAM BTOPOH aHON ¢ moteHimmanoMm 15 kB, To aBa ciemyrommx
rpaduka OBUTH TIOTYYEHBI C HCITOBE30BAHUEM 3TOT0 aHOJIA, HTPAIOIIETO JBOSKYIO POJIb. BO-TIEPBEIX OH UTPACT POJIb
(hOKYCUPVIOIIIEH 3JEKTPOCTATUUCCKOM JIMH3EI, @ BO-BTOPBIX, OH UTPAET POJIb YCKOPHUTENS 3apsHKCHHBIX YacTull. [Ipu
9TOM HE3aBUCHMO OT XapakKTepa 3apsoKCHHOW YAaCTHIBI, OH TpHIAeT ed Uil JIaOOpaTOPHBIX YCIOBHA OYEHb
OOJIBITYI0 KHHETUYICCKYIO SHEPTHIO U, CICOBATEIEHO, PUAAeT 0obInoi uMmynasc. Ciienyer otMeTuth, yto K0zZ0



Puc.2 Pa3p;|n B MOJIOM KATOZE. 1 — nonbi oxN1aXxaaeMblil KaToA M3 Xenesa, ¢ QyTepoBkon 13 rpaduta. KpacHbIM LIBETOM MOMEYEHbI
Harpetble CTEHKM rpacnToBOro katoaa (600 K), CMHMM LIBETOM OTMeYeH 3MEKTPOHHBIN ra3 30 000 K; 2 1 fanee — ABa atOMUHMEBLIX KaToaa,
pa3aeneHHble GToponiacToBbIMU BkaAblwamMm; N2 — HaTekaTeNlb a3oTa B TPYOKy; 3 — TOUKa, B KOTOPOW OCYLLECTBASETCS 60MbapanpoBKa MoneKkyn
a30Ta unu paamkanoB CN oTpuLaTeNnbHO 3apshkeHHbIMY aToOMaMu yriepoaa. YKenTbiM LIBETOM OTMeUEH KBapLIEBbIN BKMaAbILL MEXAY NepBbIM aHOAOM U
nosbIM KaToAaoM. 4 — (PTOPONIACTOBbLIE N30NSATOPbI MEXAY aHOAAMM W MOSbIM KaToAoM



Kuchitsu ¢ coaBTopamu He MOMYYHITH TEX PE3YIBTATOB, KOTOPHIC MOMYYHITH MbI. XOTS S CKIIOHEH CUHUTATh, YTO OHU
UX HE OMyOJMKOBAIIN 10 IPUYMHAM, O KOTOPBIX MBI MOJKEM TOJIBKO JIOTaIbIBATHCS.

Panee s mmcai, 4yTO MBI CO3/aIH ONBITHO-TIPOMBIIIJICHHYIO YCTAHOBKY JJISl T€HEpaluy THIEpHoNs OO0men
MotHoCcThI0 120 kBT 1 ucnbITany ee B AEHCTBUU M XOTS PE3yNbTaT, KOTOPOTO MBI O’KHJIAJIM, HE OBUT MOITYYeH, T.K.
MBI HE IIPEAYCMOTPEIH HMHTEHCHBHOE OXJIQKAEHHE HEKOTOPBIX Y3JIOB YycTaHOBKM M oHa 4pe3 20 cekyH[
TIpeBpaTHiIach IPyAy PacIUIaBISHHBIX COCTaBIIOMINX ee yacteld. Ho, TeM He MeHee, MOCTaBJIEHHBIH 3KCIIEPUMEHT
TIOKa3aJl, 4TO YCTAaHOBKA paboTOCIOCOOHA.

[Ipn yBennueHuM TOKa, MPOTEKAIOIIETO Ype3 BTOPOW aHOA, MeHsulach M KapThHa rpaduxoB. Ha puc.3.
nokasaH rpaguk, Korja ToK pas3psaa upe3 Bropoid anon npudnusmics k 0,5 A, xapakrep rpaduka pe3ko H3MEHHIICS.
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Pnc.3. Pa3pbiB 2-ro poa B 3aBMCMMOCTU paamkana CN

Paznenennie KpuBOI Ha TOPSYYIO M XOJIOAHYIO 30HY JIaBHO M3BECTHO M ITOJPOOHO OMHMCAHO B JHTeparype. B
yactHoctH, B Tpynax ®MAH CCCP. Opnnako, mpuBeneHHbIH Ha puc.3 rpaduk mmyOnukyercst BrepBble. Ecmu
0003HaYNTH BEIMYMHY pa3pbiBa rpadyka 1o ocH OpJUHAT Ha pHUC.3 3a BEIWYUHY p, TO OHA B TOYHOCTH COBIAJIET C
BeMU4KHOM p puc.3 crp.19 pabotsr [6]. Mel B3snu Monekyny CN 1uis HccieoBaHus €e MOJNEKYISIPHON CTPYKTYpBI
B OKCTPEMAIILHBIX YCIOBHAX. UTO 5K MONYUYMIIH XKeTaeMblii  pe3ynpTarT. M XOTS pe3yiabTarhl DKCIEpUMEHTa
COBEPIIEHHO pa3HbIe, CJeyeT HAIOMHHUTh, YTO M MOJIEKYJIsIpHasi 00010uka cBoOoaHbIX paankanoB C, m CN Taxoke
CIJIBHO OTJIMUaeTcs. B mepBoM ciyuae Mbl UMENH J€N0 ¢ TPUIUIETHOM CTPYKTYPOH CIIEKTpa, a BO BTOPOM CIIydae C
JTyOJIETHON CTPYKTYpOH, KOTia CBOOOTHBIH paIiKall IMell BCero 1 onTHYECKHi 3IEKTPOH.

OpHaKO HEKOTOpBIE MapajuleNyd MOXKHO MPOBECTH. Bo-TepBBIX, 3TO MOCTOSHCTBO MapaMerpa p — B TOM H
JIPYroM ciydae BeJIMYMHA IapaMeTpa sIBJISIETCS ONMHAKOBOH, YTO HE MOXKET OBITh CiTydaiiHeIM. Ha Har B3rnsig, 3To
MHUpOBasi KOHCTaHTa, CBs3aHHash C IPHPONOW IPOCTPAHCTBAa-BpeMEHH. Takas e KOHCTaHTa, KaK KOHCTaHTa
Bonbimana, Ilnanka u 1.n. EcTecTBeHHO BO3HHMKAeT BONPOC: a YTO OHA O3HAYaeT M IOYEMY MBI C Hell paHee He
crankuBaiguck. OTBET MPOCT, MBI C HEH HE CTAIKWBAJINCH, IOTOMY YTO HE CTPEMMIIMCH CO3/1aTh 3TOW MOJIEKYIIE,
nexarniei B ocHoBe JKM3HU, Tak e kak BOAOPOJ, KUCIOPOJ U YIIIEPO, SKCTPEMANIBHBIX YCIOBUN. Bo-BTOpPBIX, 3TO
XapaKTepucTHKa HHOro Mupa, mocTpoeHHe KOTOpOro Mbl MOMBITaEMCS CAeIaTh Ha OCHOBE paboT npodeccopa H.A.
Ko3sbipeBa [7] , COOCTBEHHBIX SKCTIEPHUMEHTOB, aHAIH3a H 0000ICHUS HMEIOLINXCS PE3YIbTaTOB.

[lo anamormm c Monekysiaoi kapOeHa MBI TPOBEIM ONBITHI C (OTOIMJICHKOW, aHAJIOTMYHO TEM, 4TO
ony6irkoBaHbl B pabore [8,9]. Ilpu BKIIOUCHHOM TreHEpaTtope MOYEPHEHHE OT PaJHOAKTHBHOIO JJIEMEHTA Ha
(OTOIIIEHKE OTIMYAIIOCh OT MOYEPHEHUsI IPH BHIKIIIOYEHHOM TeHepaTope Ha 17%. Ilpekae ueM roBOpHTh, YTO 3TO
N3MEpeHNe HaXOJHUTCS B Npeesax OMIMOKM M3MEpEHHs, cleayeT ydecTh nBa (pakropa. Bo-mepBbIX, naBieHne B
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HU3KoTeMIepaTypHoil miazme cocrasisuto 500 I1a, uto B 200 pa3 mMeHsIle, 4eM B onbITax ¢ pagukaiom C, u, Bo-
BTOPBIX, 3TO JIMYHOCTHBIH (hakTop. Sl CTONBKO pa3 MPUHUMAN 33 OLIMOKY SKCIIEPUMEHTA €r0 Pe3yNbTaThl, KOTOPhIE
CIlyCTS HECKOJNBKO JIET CTAaHOBWINCh pEalbHbIM (AKTOM. ECTECTBEHHO TOYHOCTh H3MepeHHil Tpebyer
noxTBepkaeHus. Ho, perms, 9to 3¢ dext Ha BTOPOi MOoJeKylie TOay4eH, Mbl B JATbHEHIIIEM COCPETOTOUMINCh Ha
KOHCTPYHMPOBAHUH U YKCIIEPUMEHTAX OIBITHO-IIPOMBIIIICHHON YCTAHOBKU, MOIIIHOCTHIO B U3JTYUYECHHUH THUTIEPIIONS B
20000 pa3 6ombIire madopaTopHOro. MBI TOPOIIIIUCE YCIIETh, Tak 3TO OblIa 3uMa Havana 1991 rog.

Ha 3akmounTensHOM 3Tane JaHHON paboThI ciaeayeT o0cyanTh emle oauH rpaguk. OH npuBeeH Ha puc.4.
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Puc.4. NMonbin katoa. Pagukan CN. Tok 1A.

Ilpu yBenmuennn TOKa B 2 pasa, T.e. 1o 1 A, HaOmomancs eme oJuH pa3pelB BTOPOrO pojia HO yXe JUIS
BBICOKMX KBAaHTOBBIX 4mcen. Clieqyer HANOMHHTh, 4TO BCE TrpadWKd B pPa3HBIX OSKCICPUMEHTaX XOPOIIO
BOCIPOM3BOJIMJIMCH U TOYKH Pa3pbiBa BTOPOTO POJA MPOUCXOAWIU NPH OJHUX U TEX K€ 3HAUCHHAX KBAHTOBBIX
YHCET.

OOpamaer Ha ce0si BHUMaHME IIOCHENHSSI 4YacTb Trpaduka. (Iockonbky TpadHUKH  XOPOIIO
BOCIIPOM3BOJIMJINCH, MbI HE MPHOErald K JKCTpamossinuu). B mocnenHedt yacti rpaduka yroi HakJIOHA PE3KO
M3MEHIUICS. M TaHICHC yINa HAKJIOHA IIOCICIHEr0 OTpe3Ka HMMEeT IIOJOXKHTENbHOE 3HAdeHHe, a JIorapupm
HMHTCHCHBHOCTH OTpHUIATeNbHOE. J[aHHBIH 00CTOATENHCTBO MOXXHO MHTEPIPETHPOBATH CIEMYIOIUM 00pazoM. J{o
9TOro, MPH OTPHIATENHFHOM TAaHI'€HCE YINIa HAKJIOHA, CHCTEMa MOIJIONIajia HeprHi0 Hamero Mwupa, a IpH CMeHe
3HaKa, OHAa CTaJla ee M3my4aTb. MHTepnperarws 3Toro rpadguka OyaeT faHa B CleIyIOmel craThe, Ta KaKk paHee B
HPHUPOAE TAaKOE SIBIEHHE He HaOmroganoch. Ha 3TOT BOIPOC €CTh IOKa TOJNBKO I'MIOTETHUYEeCKHil oTBeT [6,8].
Crenyer TONBKO OTMETHTh, YTO BCE JaHHBIC XOPOLIO COTNAcylTcs Apyr ¢ apyrom. CTporo roeops, 3TH
MPEONOKEHNsT B JIIOOOM ciydae TPeOYIOT 3KCIEPUMEHTANbHOW MPOBEPKH, UOO MPU HX MOATBEPKICHHH OHH
03HAYAIOT BO3MOKHOCTh MOJYYCHHS JCIICBOH M JOCTYITHOM B JTI000H TOYKE MITaHETHI YHEPTUH B JIOOBIX 00beMax.
OtcyTcTBUE 3ampeTa Ha BEIMYUHY IOIydaeMOH SHEpruu TpeGyeT OONBIION OCTOPOXHOCTH IPH MOCTaHOBKE
9KCIIEPHUMEHTOB.
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