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#451 AnbsiHC MHOIUIAHETHOW M 3eMHOM Hayk. KBantoBasi ¢puszmka. JHeprum 1-2
YPOBHeM, (pukcanus, UsMepeHus.

17 masg 2022 ronga

Y4acTHUKHN KOH(pEPEeHINH:

Hpuna [ToazopoBa — KOHTaKTEp ¢ BHE3EMHBIMU LIUBUIN3ALNASIMU;

Bukrop — paxuouHx eHep, CTpOUTEIb;

Urops — dpusuk;

Paom Twuitan — mnpexncraButTend IUIaHETH! bypxaj, CHENMAIUCT IO JHEPreTUYECKUM
B3aMMOJIEMCTBUSIM B OKpY’Karolllel cpeie MaTepuaibHOro u JlyxoBHOro Mupa M MmpeodpaxeHHit
pa3IMYHBIX YHEPIHIA;

Jlapumx Kyrman — npeacraButens 1uianetsl umop, cmenumanuct mo pas3paboTke
npubOpOB, U3MEPSAIONNX (PU3MUYECKYIO pealbHOCTh, BO3JEHCTBYIOIIYI0 Ha HHUX, WHXKEHEp —
puOOPOCTPOUTETT.

00:20 IIpeacraBieHHe Y4aCTHUKOB.

Hpuna: 3npascTByiiTe, qOoporue apysbs. 3npaBcTByiTe, Bukrop. 3apascTByiite, Urops.
3npaBcTByliTe, moporue 3putenu. CerogHs y Hac ouepeaHas KOH(MEpPEHIHs IO BOIPOcam
uHTerpanuu Hayku MexsBesgHoro Coro3a B Hally 3€MHYIO peanbHOCTh. IIpencraBbrecs,
MoXKaIyucTa.

BuxkTop: 3npaBcTByiiTe, yBaXkaemble 3puTeian. Mens 30ByT Bukrop. S mo oOpa3oBanuto
paZlMOMHXKEHEP, a 0 MPOPECCUH CTPOUTENh. Y MEHS BO3HUKIIM BOMPOCHI IO CTPOEHUIO aToMa U
ele MHOTo Jpyrux. /i Toro 4ro0bsl Mbl MOTJIM MHTEIPUPOBATh 3HaHUS Mex3Be3aHoro Corosa B
Haly GU3MKY U XUMHUIO.

Hrops: S 3anumaroch npukiagHoi Gpu3nkoit. Bo3HUKIM BOMPOCHI IO CTPOSHUIO HAIIETO
MaTepuaibHOIO MHpa, B3aUMOJEUCTBUIO (OTOHOB M Tak jajnee. O4eHb MHOIO BOIIPOCOB,
KOTOpbIE XOTEJIOCh Obl OCBETUTH. Haieroch, MoryuyuM OTBETHI Ha 3TH BOIIPOCHI.

Hpuna: 3npascTByiiTe, noporue npy3nsa. Mens 3oByT Mpuna [logzoposa. S sBisrocs
KOHTaKTEPOM C BHE3€MHBIMM LMBWIN3AaLUAMU. CeronHs psaoOM CO MHOM NPUCYTCTBYIOT MOH
Kypatopel: Paom Twuitan c¢ mraHersl bypxag — cHoenuamucT IO DHEPreTUYECKUM
B3aMMOJCHCTBUSIM B OKpyxkawomel cpeae. Tawxke 3aecy npucyrcrByer Jlapmux Kyram,
npeacTaBuTenb wianeTsl [umop. Jlapmmx 3aHumaeTcst pa3pabOTKOM, YCTPOHCTBOM MPUOOPOB,
U3MEPAIONNX (U3NYECKYI0 PEATbHOCTh M BO3JEHCTBYIOIIMX Ha Hee (DakTOpoB. DTO YTO-TO
Hanoo0ue Halllero HHXeHepa, KOTOpbIi pubopamMu 3aHUMAETCS.

(Jlapmmx) Takxke s 3aHUMAarOCh pa3pabOTKOM KOMIBIOTEPHBIX IMPOrpaMM JUISL 3THX
npuOOpoB. Y HAC WHXKEHEP CBs3aH C pa3pabOTKOW HE TOJBKO TPHOOPOB, HO U C HX
UH(POPMALIMOHHOW HAUMHKOM. MBI 3TO Ha3bIBaeM «3HEPronH(OPMAIIMOHHBIMH ITPOrpPaMMaMm.

S Toxe m3ydan GU3MKY M M3y4al Bally HayKy, Bamu nmpuOopsl, mostoMy Paom Tuiian
NPUTTIACHIT MEHS 0TBEYaTh Ha 3TH BONpPockl. OH Oy/eT OTBEYaTh TOXKE.

Ecnu BbI He yTouHMTE, K KOMY BOIIPOC, Oy/I€T OTBEYaTh JII000H U3 HUX.

Hropsb: Y Hac ectb Bonpocs! k Jlapmmxy.

03:23 TepmosinepHbIe U PAIHOAKTHBHbBIC JHEPTHH B aTOMe.

Bukrtop: Y nHac nepsblii Bompoc. B mpomenmieil koHdepeHIMH HaM paccKazaid o
crpoeHnn aroma. Ho Bo3HuKIIO HenonoHumanue. Hac uHTEpecyeT, KakoBO IIPOLICHTHOE
COOTHOIIIEHHE PHEPTUN BTOPOTO YPOBHS MEXIy co00i? DTO paguoaKTHUBHbIE U TEPMOSIEPHBIE
HHEPIUU — KaK OHM Ha BTOPOM YPOBHE MEX/y COOOH B MPOILIEHTaX PaCHpeAeTUINCh?

Hpuna: (Jlapmmx) S nmowsin Bompoc. Ha BTOpoM ypoBHE SHEprum, KOTOpBIE BBI


https://youtu.be/IVrYN4jLQyI
https://t.me/AudioCassiopeia/461

Ha3bIBACTE «PaJMOAKTUBHBIE» U «TEPMOSAEPHBIE», MOKHO CKa3aTh, — 3TO €AMHAs DHEPrus, HO
OHA MpOSBISAETCS B JBYX BHJaxX. Eciim cMOTpeThb Ha NPOLEHTHOE COOTHOIIEHHE: MPUMEPHO
50/50, ¢ HeOONMBIIMMU OTKJIIOHEHUSIMH, B 3aBUCUMOCTH OT THIIa 3JIEMEHTOB. 3/1€Ch OHH OPOBHY
pacrpeziesieHbl, TaK KaK Hallla HayKa CUYUTAeT, YTO PaJIMOaKTUBHBIE U TEPMOSIEPHBIC SHEPTUU B
paBHOI Mepe eCTh aOCOIIOTHO BO BCEX aTOMax, BHYTPH HHX.

04:39 Paom Tuiian o pacnipenejieHHH YJHEPIUil B aToMe.

Bukrop: Cracu6o 3a otBeT. Y MeHs BTOpo# Bompoc. Kakoe mpoieHTHOe COOTHOIICHHE
MEXy coOOH Hepruil Ha mepBoM ypoBHE? DTO TaM, Il y HAC MarHUTHas, JJIEKTpHUYECKas,
PaaMOBOJIHOBAS, TEIUIOBASI M CBETOBAs YHEPTHUU.

Hpuna: ‘I noMHIO IPEKPACHO, YTO 3TOT BOIIPOC PACCMATPUBAIICA, NOPOTUE PY3bs, €CIIU
BBl YMTANIM cTaThi0. S mpomry enie pa3 Paom Tuitana NOBTOPUTH 3TH MPOLEHTHBIE COOTHOILICHHUS.

(Paom Twuitan) Mtak, ecau Mbl CMOTPUM OT s[jpa aToMa, TO SHEPrMU paclpesesieHbl B
CIIETyIOIIeM COOTHOIIEHUHU (ONMke M Janblie — 3TO M3MEPEHHE HE IO PACCTOSIHHUIO, a IO
BUOpAIHAM).

OTO pacnpeleneHo Tak: TEIUIO, CBET, JJIEKTPUYECTBO, MAarHETU3M — OHM PSJIOM, ILIIOC
panuoBoiHbL. ECTh emie BHIBI DJIEMEHTOB, TIIE€ paCHpEeAesIeHO IO-APYroMy: TEIUIO, CBET,
PaaMOBOJIHEI, SJIEKTPUIECTBO, MarHeTn3M. OHU MOTYT MeHATbCA. I B TOM, U B Ipyrom ciiydae
IPOIIEHTHOE COOTHOILIEHHE TaKOe: caMoe 0OJIbIIOe KOJINYECTBO SHEPTHU MIEPBOI0 YPOBHS BCETa
3annMaeT 40%, BTOpoe 1Mo BeJIMYMHE KOJIMYeCTBO 3Hepruu 3anumaet 30% oT sHepruii nepBoro
ypoBHs, TpeThe — 20%, uetBepToe — 6% u nsaToe — 4%. S yxe naBan 3T0 COOTHOIIEHHUE.

Bukrop: Tenepp yTOUHSAIOMMI BONPOC. B 3THX HHEPrUAX Kak paclpeiessitoTCs CTUXUU
OTHS, BO3AYXa, BOABI U 3eMJIH?

Hpuna: Mbl naBany 1o CTUXUAM pa3lIOkKEHUE JIEKTPOHA, IPOTOHA U HEUTpoHaA. To, 4To
BbI Ha3BaJIM IPOTOHOM ¥ HEUTPOHOM.

Bukrop: MeHs 31ech KOHKPETHO HMHTEPECYET, HANpUMEp, B MAarHUTHOM 3HEpPruu
CKOJIBKO KaKUX CTUXHMH MIPUCYTCTBYET?

Hpuna: To, yto BBl Ha3pIBaeTe MarHUTHOW. MBI OyzieM TOBOPUTH MPO SHEPTUH MIEPBOTO
ypoBHs, 1a?

Buxrop: /la. [Ipo sHepruum nepBoro ypoBHs.

Hpuna: DHeprum nepBoro ypoBHs BCE BMECTE COJEP)KAT IHEPIHIO CTUXUM OTH 60% u
ctuxuto Boabsl 40%. Ilo oToil mpuuMHe 1O BCeM MATH BHUJAM DHEPIrUi: MarHUTHOM,
AIIEKTPUYECKON M TaK Jajiee — CTUXUHU BOOOIIE pacipe/ieieHbl TOPOBHY.

08:16 PacueTr ko1M4YecTBAa KBAHTOB 10 BUIaM HEPrHid.

Bukrop: Bce nmonstao. Crnacu6o. 1 Takoit Bompoc. Moriu 6bl Bbl HaM AaTh TaOIHILY
COJIEp’)KaHUsl KBAHTOB B KaXKIOM XUMHUYECKOM 3JIEMEHTE MO 3HeprusAM? CKOJIbKO KBaHTOB
COJIEP’KUTCS B KaXKJOM BUJIE SHEPTUU JJIsl KaXKA0Tr0 JIeMeHTa?

Hpuna: Bel MoxxeTe 3T0 caMH ITPEKpacHO MOcUYUTaTh. S ke JaBai BaMm (Gopmyiy.

Bukrop: HyxxHo 1600 yMHOXUTH HA aTOMHYIO Maccy.

Hpuna: 1600 xBaHTOB YMHO>XXUTHh Ha OTHOCUTEJIBHYIO aTOMHYIO MaccCy, W Bbl IIOJy4YUTE
YHCIIO KBAHTOB B KaXKIOM 3JIeMeHTEe. Bbl MoXeTe MpOIEHT TOKE MMOCUNUTaTh, CKOJIBKO YHEPTHU
coziepkutcs. S Bce mpuBoauia.

09:12 YacToTHbIE XaPAKTEPUCTHKH KBAHTOB.

Buxrop: Xopomo, Torma y MeHs clenyromui Bompoc. KoauyecTBO IMKIIOB,
COBEpIIAEMBbIX KBAaHTOM B CEKYHAY 3€MHOIO0 BpPEMEHHU I KaXKJIOTO BHUIA DSHEPrUHU
IJIOTHOMAaTEPUAIBHOTO MUpaA?

Hpuna: [{uknos uero?

Bukrop: C kakoit yacToTol K0eOIeTCs KBaHT? Y HETro e €CTh ONMpeJeIeHHAs 4acToTa
kose0anusg? BoT ¢ kako# 4acToTol OH KoaebaeTcs?

Hpuna: C kakoii yacToTON KOIEOIIOTCS KBaHTHI?



Buxrop: Jla.

Hpuna: Oto cnpaBouyHas wuHopmanus. W HeoOXoAMMO CMOTpeTh MO NPUOOpaM.
[lpuyem wux konebGanus MeHsorcs. Ecim Mbl BO3pMeM ceiyac A MpuMepa KBaHT
JIEKTPUYECKOM SHEPTUH, 3TO HE OYJIET aHaJIOrOM BallleMy 3JIEKTPOHY. Y HAc Jpyrue KBaHTHI.

Hrops: Ham He HyxHbI Hamu aHasioru. Ham Hy>KHBI Ballly aHajIoOrH.

Hpuna: Ecniy MBI TOCMOTPUM Ha KBAaHT JJIEKTPUYECKOW SHEPIHM, €r0 MU3MEHYMBOCTH
cocTaBisieT OT 35 pa3 B ceKyHAy 10 mpuMmepHo 150 Teicsd pa3 B cexkyHay. OH M3MEHUUB B
3aBUCUMOCTH OT TE€X YHEPreTUYECKHUX YCIIOBHM, KyJ1a OH nonaaaer. OT XUMHUYECKUX PEaKIHi, OT
arperaTHOro COCTOSIHUS BEIECTBA, OT THIA OKPYXKAIOIIMX €0 BEILIECTB U II0JEH, KOTOPHIE OH
UCIIBITBIBAET, OH MOYKET YCKOPATHCS NI YMEHbBIIATHCS.

B marnuTHO# sHeprum y Hero Apyroil nmamna3oH kojeOanuil. Eciam s ceffuac TO4HO
MOMHIO, OT 54, HO He Kojebanuii. KBaHT TaM He KoJjeOaHus COBEPIIAET, a BPAIICHHE.

Buxrop: Bpamenne. CKoabKO BpallleHUH B CEKYHAY OH COBEPILAET?

Hpuna: O1o ¢pukcupyercs Hammmu npudopamu. OT 54 IUKIOB BpallleHUu# B CEKYHAY 10
MIPUMEPHO 75 ThICAY. Y HEro HECKOJIBKO APYTHE XapaKTepUCTUKH, YEM Y KBAHTA JJICKTPUYECTBA,
MIO3TOMY M JIPYIHM€ YacCTOTHBIE XapaKTEPUCTHKU. DTO TOXKE 3aBHCHUT OT THIIA BEIIECTBA, OT €r0
arperaTHOro COCTOSIHMSA, OT OKPYKaIOIIMX MAarHUTHBIX nojied. Hampumep, MOXHO Ha HEro
JIEKTPUYECKOM SHEprueil Bo31eHCTBOBATh, YTOOBI OH M3MEHMJ YacTOTy BpalleHus. Tam MHOTO
HIOQHCOB.

A ecnu Mbl OepeM SHEpruM BTOPOTO YPOBHA (IOYEMY OH W Ha3bIBAETCS BTOPBIM
YPOBHEM), TO y HUX 4acTOTa LIUKJIOB MX KBAaHTOB Bbllle. OHa yxe B paiioHe 120 - 540 Teicsau B
CEeKyHJy. JTO KaK, HallpuMep, I KBaHTa TOTO, YTO MBI HA3bIBAEM «TEPMOSIACPHON SHEPTUEN.
Ho TepmosiaepHas sHeprus 4eM oTiIM4YaeTcs OT HEPIruu paavauun? Y 3HEpPruu paaualiy TOXKe
MIPUMEPHO TAKOW K€ YaCTOTHBIA nuarna3oH. Ho oHa oTiiMyaeTcs MMEHHO CBOMM BO3IEHCTBHUEM
Ha BEIIECTBA — HA CaM 3TOT aTOM U Ha OKPY’KAIOLIUE BELIECTBA.

Boo01ie sHeprust BToporo ypoBHs, Kak Mbl YK€ TOBOpWIIH, eauHa. Ho nposBiatecs 1udo
Tak, MO0 TaK, B 3aBUCMOCTH OT ycJoBUH. [loTeHIInanbHO *e OHa eaHHa.

Buxkrtop: MOXHO NONPOCUTH 3aKOHYNUTHh. MBI YK€ PACCMOTPENH SJIEKTPUYECKYIO H
MarHuTHy10. M ocTanbHble SHEPIUU MO YacTOTe KOJeOaHH TOMXKE XOTeNOCh Obl 3HATh.

Hpuna: 3o cripaBounas uapopmanus. Paom Tuitan npumepHO roBOPUT.

Hrops: [Tousarno. Ham xoTs Obl MpUMEPHO OPUEHTHPOBATHCS.

Hpuna: On B Actpasie HaXOAUTCSA, OH HE TIOMHUT 3THUX 4acToT. EMy HY»XHO X0Ts OBl B
CIIPAaBOYHMK CHAYaJIa 3arjsHyTh.

Bukrop: ITonstHo. Xopomo.

Hpuna: Ecnu o ceifuac Bac Oyzaer cmpammBaTth 00 OTHOCHTENBHOM aTOMHOM Macce
Yero-To Win 00 yJeIbHOM CONPOTHUBIEHUH Melu. Bel oTBeTHTE eMy 0e3 cripaBoyHUKa?

Buxrop: /la, Bce MOHATHO.

13:46 Paom Tuiian 006 u3MepuTeJIbHBIX NPHOOPAX AJIs1 JHEPIHIA.

Bukrop: Cneayroumii Bonpoc. Kakue npuOopsl, U3BECTHbIE BaM, €CTh y 3€MIISIH IS
PETUCTPALINY KOJIMYECTBA BCEX TUIIOB SHEPTUi B BellecTBe?

Hpuna: Bel camu 3HaeTe 3TU NpUOOPBI, KOTOPbIE U3MEPSIOT AJIEKTPUUECTBO, KOTOPHIE
M3MEPSIOT TEIJI0, MArHUTHBIE MOJIS, UX HAIMYKE, UX cuity. s paguanum faxe ecTs.

Bukrop: [la, y Hac ectb 3T mpuOOpel. Ho OHHM pEerucTpupyroT KOJIMYECTBO
BBIJICJIIEMOTO BEUIECTBA. A KOJIMYECTBO KOHKPETHO MO KBaHTaM — Y HAac HET TaKUX NMPUOOPOB,
YTOOBI OHU CUUTHIBAIIH.

Hpuna: Kakue y Bac ects, 51 ckazan. KBaHToMepoB y Bac HeT.

Bukrop: A y Bac ecTb KBaHTOMEDPHI?

Hpuna: ¥ Hac ectb npuOOpsl, KOTOPbIE MOTYT U3MEPUTH KOJIMYECTBO KBAHTOB B TOM WIIU
MHOM BEILIECTBE, B COOpaHUU BEIIECTB WIH B U3NTyueHUU uxX. Ho oHM y Hac He caMOoCTOsITeNbHBIE.
OHM BCTpOEHBI B JpYyrue KOMIBIOTEpPHbIE CHUCTEMBI W Lenu mnpubopoB. Hampumep, ams
XUMHYECKOTO aHaiu3a, OMOJIOrMYECKOT0 aHalli3a, B DHEPreTHdYecKuil mpuOop, KOTOPBIA BbI



Ha3bIBACTE «CHEKTPOMETP» (IUIs1 U3MEPEHUS CIEKTpa 3BE3], HAIPUMEp), WIH B U3MEPUTEIIbHBIE
puOOpHI 3BE3/10JIETOB.

Onu y Hac He camocToATeNbHbIE. OHU Y HAC MCIOJB3YIOTCSI B KOHTEKCTE APYTUX KaKHX-
160 paborT.

BukTop: Ha xakoMm mpuHIune ocHOBaHbI Balliu npudopsl? M3 yero onu cienansi?

Hpuna: Kakue umeHHO?

Bukrop: K npumepy, [uist perucTpaly TeX K€ CaMblX MAarHUTHBIX SHEPTUi, KBAHTOB.

Hpuna: Jlns perucrpanii MarHUTHBIX KBAaHTOB MPHOOpPHI ClETaHbl M3 CMECH
QJUIOTPOIIHO M3MEHEHHOI'O YIJIEpOJa BMECTE C repMaHueM. M Bce 3TO COCTaBISET HEKHM
KpUCTaJUT (ITOKa3bIBaeT), y KoToporo ectb 12 rpaneil. M m3 mpumepHo 20 ThICAY Takux
KPUCTAJUIMKOB COCTOMT IUIACTHHA, KOTOpas YJIAaBJIMBAE€T MarHuTHble mois. M moToM mikana
npulopa MoKa3bIBaeT pe3ysbTaT B HAILIMX U3MEPUTENbHBIX €TUHHIIAX.

(JTapmmx nmoapoOHO Mmoka3biBaeT KpUCTAINK). OH TakoW BBITAHYTHIM, U MO HEMY UAYT
rpaHu. JTO HA3bIBAETCS «HAHOMOJEKYISPHBIA COOPY.

Buxtop: D10 111 MmarHuTHOM HepruM. /i anekTpudyeckoit?

Hpuna: 'epmanus npumepHo 12-15%, oObIYHOE COOTHOLIEHHE KPEMHHUS — MPUMEPHO
39-40%. OcranbHOe — 3TO YIIEpoa B TOH aUIOTPONUHU, YTOOBI OH OBLI IOJBEp)KEH
pacIuiaBiIeHHIo0. YTJIepo/l BOOOIIE YHUKAIbHBIN 3JIEMEHT JIJIsl CTPOUTENBCTBA MPUOOPOB.

Bukrop: Ilonywaercs y Bac u3 yriepoJoB B OONBIIMHCTBE CIIydyaeB Bce MPHOOPHI
caenaHbl?

Hpuna: He Bce, HO OH YacTo BKJIIOYAETCS B CIUIaBbl JPYIMX METAJUIOB, JAPYTHX
3JIEMEHTOB, KOTOPBIE BbI Ha3bIBAETE METAJIJIAMHU.

Hrops: Yrounstommii Bonpoc. Kak nomydaercs Bl 3amepsiete? M3mMeHseTCs CTpyKTypa
3TOTO BEILIECTBA, KOTOPOE CIYKUT U3MEPUTETIEM, TUOO0 MEHSETCS €ro MPOBOAUMOCTh, U BbI 3TO
3acekaeTe, JIM00 Kak-To elle nHaye?

Hpuna: (Jlapumx nokaseiBaet) YToObI U3MEPUTH KOJIMYECTBO KBAHTOB B TOM WJIM MHOM
BEIIeCTBE, HEOOXOAMMO Ha HEro MOCBETUTH CIEIMaIbHBIM ckaHepoM. Ho 3To He mpocTo nyd, oH
HIMPOKUH, KaK pajyra, 1 OH NpoOeraeT 1o mNOBEpXHOCTH.

Buxkrop: Ilo ciektpy nosnydaercs, 10 CBETOBOMY CIEKTPY?

Hpuna: On kak paayra. Ho s BHKy TaM TOJBKO TpH IIBETA: JKEITHIN, (DUONETOBBIA U
KpacHblif. M1 OoH mpoOeraer, Kak COJHEYHBIH 3alfuMK. DTO KaK CHEKTPOMETP Y HHUX, HET, He
CHEKTPOMETpP. DTO Y HUX TOT MPUOOpP, KOTOPBIA H3MepseT KBaHThl. UTOOBI MX W3MEpPUTh, OHU
HaNpaBJISIOT HA HETO, KaK BBl TEPMOMETP HAIIPaBIISIETE HA TEILIO.

Bukrtop: IlonstHo. Ilomydaercs, 5TUM CBETOM OHHM OCBEMIAIOT MPUOOp, W B TpuOOpE
HauMHaeT BbIpabaThIBATHCS KaKas-TO €AUHMIIA U3MEpEeHHs, 1a?

Hpuna: 910 0c000€ CBETOBOE MM0JIE€, B KOTOPOE BKIFOYCHBI JIEKTPOMArHUTHBIE BOTHBI B
MoaysAuuu okoso 35 xunorepl. OHM BMECTE CO CBETOBBIMM BOJIHAMU COEJUHEHBI M 33 CUET
3TOTO CYUTHIBAIOT MH(OPMALIKIO, U BO3BPAILAIOT €€ B IpUbop.

Hrops: A xpuctaml Torga Kakyr poib TyT UTpaetT?

Hpuna: B kpucrann nomagaer odpaTHas BOJHA 3TOro BemiectBa. M Te KpuCTaIUKH,
KOTOpbIE TaM COEPIKATCS, YCTPOEHBI TAKMM 00pa3oM, 4To €€ (PUKCUPYIOT.

Bukrtop: OHM BBIIEISIOT AJEKTPUYECKYIO SHEPruio motoM s Quxcanuu? Tax
HoJTy4JaeTcs?

HMpuna: Oxu He BBLACTAIOT AJIeKTpuueckoi sHeprun. Kak BaMm o0bsICHUTH?

Hrops: Menstot cTpykTypy cBoro? Het?

HMpuna: OH roBopuT, 4TO T€ SHEPTUHU, KOTOPBIE B HUX COJEPIKATCS, IHEPIHUH UX aTOMOB,
OHU COOTBETCTBYIOIIMM 00pa3oM MNepeAaroT Ha 3Ty IUIACTHHKY, HAa KOTOPOM HaXOAATCA 3TH
KPHUCTAJUIbI, COOTBETCTBYIOILIME KojiebaHus. I moTomM TaM oTpakaeTcss 4MCIIO, CKOJIBKO TaKHUX
BO30Y’KJAIOIIMX BOJIH MOMAJO HA ATY IJIACTUHKY, OYZeM TaK TOBOPHTb.

Hrops: Ho ona emie, BUAMMO, pa3aeiseT MO 4aCcTOTaM ATH BOJHBI, YTOOBI OMPEETUTh
KaKHe €IE TaM CYLECTBYIOT KBaHThI?

Hpuna: Ectb paszsubie npubopsl. EcTh 11 onpeneneHnst Kakoro-To 0JJHOr0 KBaHTOBOT'O



nons. Ecnu kakoe-To y3koe MpUMEHEHHE STOro mpubopa. A ecTh YHHBEpCadbHBbIC, KOTOpHIE
WU3MEPSIOT TPOCTO HAIWYUE KaKUX-TO TOJEH WM KAaKWX-TO KBAaHTOB, MX COCTaB, TO €CTh
COBOKYITHOCTH Pa3HBIX MOJIEH, X HANpPaBIEHHOCTh. Y HAC €CTh pa3Hble MPUOOPHI, B KOTOPHIX
KpOMeE 3TOM IJIACTUHKU OyIyT YK€ Ipyrue JeTalli, COCTOSIIUE U3 APYTUX SJIEMEHTOB.

Ho xpome 3To# mIIacTHHKM W KPHCTAUIOB €IIe HYyKHa OOCTYXHBAIOIIas 3JEeKTPOHHAs
HAaYMHKA, KOTOpasi paclio3HACT ATU CUTHAJBI M BHIBOJUT HA WHIUKATOP, KaK poOoT. OH Kak Ball
KaJIbKYJISATOP.

Hropsb: Jla, na, moHATHO. A KakWe XapakTEPUCTHUKHU TMpuOOp ynaBinuBaer? TonbKO
9acTOTy, MOMYCTHM MAarHuTHOW »Hepruu, u Bce? JIubo Tam y Bac eme Mo MOAYJIALUU
OTIPENIEeTISICTCSI, YTO OJHEPrus MarHUTHAs OTJIWYAETCS OT OJJIEKTpUYecKo. BoT BBl 3THM
paayXHbBIM TPUOOPOM OCBETHJIM KAaKOW-TO OOBEKT, W y Bac OMNPENeIHIOCh, YTO BOT 3TO
MarHuTHas SHEPrusi, ¥ OHA He CITyTajach ¢ AeKkTpuueckoi. [1o yactore BuOpanmu n1ubdo erre o
KaKUM-TO XapaKTEPUCTUKAM Y BaC OTJIMYAIOT SHEPTUU?

Hpuna: Y Hac pasHble npubOpel e€cTb, KOTOpble GUKCHPYIOT M TOJS, U UX
HarpaBjeHHOCTb. He TOnbKO TOT, KOTOpBIM JIydoM BOT 3THUM ompenenser. Hanpumep, Ha
000J104KaX KOCMHUYECKMX Kopaljeil ecTb Takue IUIACTUHKH, W3 KOTOPBIX COCTOUT BHEIIHSA
obonouka. Korja Ha Hee momagaeT Kakoi-TO CBET WM KaKOe-TO U3yUeHHUE, TO OHa HHUKAKOTO U3
cebs yda He BbIMyckaeT. Ho B 9TON IUTAaCTMHKE YK€ HIYT PeaKIuu TpeoOpa3zoBaHUs
PaAMOAKTUBHOCTH PEHTI€HOBCKOTO U3IYyYEHHUs, TaMMa-U3IyueHus, 0-BalleMy, U Tak Jajiee — B
TEIUIOBYIO SHEPIHIO, SJIEKTPUUYECKYIO IHEPIHI0, MATHUTHYIO, KOTOpasi HaM HY>KHa.

W ecnu BKIIIOYUTH TPUOOP, CKOJIBKO IHEPIUU MPeoOpa3oBaloCh, — OH MOKAXKET Mpolece
BO BPEMEHM. A €CJIM HE BKJIIOYaTh, OH HE MOKAXKET. B caMux 3THX MIACTUHKAX €CTh MarHui,
naJuiaauim.

BukTop: A nponeHTHOe cofiepKaHhe ITUX METANIOB MOKHO?

Hpuna: S nomuio, yto MHe KupxuToH 310 AaBa.

(Paom Twuitan) Ot0 Toxke crpaBouyHas nHpopmarus. Ho tak kak Mpuna ero npocuia, oHa
3amMchIBaia 3Ty HH(OpMaIKio. ITO Bce ObLIO TaHO paHee.

24:00 Paom TwuiiaH 0 pa3JiMuMsAX MATHUTHOI'O U 3JIeKTPHYECKOI0 KBAHTOB.

Buxkrop: Crnacu6o. Y MeHs Takoi Borpoc. YeM OTiiM4yaeTcs KBaHT MarHUTHBIN OT KBaHTa
anexkTpudeckoro? Paznuumus?

Hpuna: Yactoroit BuOpammu u AeiicTBHEM. Bo3nmelcTBHEM Ha OKPYKAIONIIYIO Cpemdy.
OHM pasHble HE TO YTO MO (opMe, ITO pa3HbIE COCTABISIONIME IEPBOIO YPOBHS AaTOMOB.
OTnuyaroTcsi BO3JIEHCTBHEM Ha OKPYXAIOUIYI0 Cpeay, 4YacTOTOM BUOpauui, U KX MOKHO
paznenuts. OHM OTIMYalOTCs 1O (opMe BpallleHHs, HanpuMmep, 1o ¢Gopme HampaBjieHUs. Y Bac
9TO eIuHas PHeprusi, a y Hac oriaudaercsa. [IoToMy 4TO MOXHO OTAENBHO Bpallarolieecs Moje
MarHMTHOE BBIACIUTDH U OTJENBHO MOJIE MEKTPUUECKOE, KOTOPOE HAMPABIEHO B OJHY CTOPOHY.
To ecTh OHU OTIMYAIOTCA emle 1Mo popMme MoJsl.

25:10 XapakTepuCTHKHM U Ha3HAYEHHE PAa3HBIX JHEPIrUi B MAaTepHUAILHOM MHpe.

Bukrtop: Torna pasnuuMe MeXAy dJIEKTPUYECKUM U PaJUOBOIHOBBIM KBAHTOM?
OnumuTe, NoXKamyncTa, Kak BBINVISIIUT PaAUOBOJIHOBOM KBAHT.

Hpuna: OH HUKaK HE BBIMVISIAUT. DTO MOPLUS SHEPTHUH.

Bukrop: Kak nposiBisieTcs BO BHEIIHEN Cpeie palMOBOIIHOBASI IOPLUS YHEPTUN?

Hpuna: C nomompro pajgMoOBOJIHOBOM 5JHEPIMHM MOXHO IEpEAaBaTh pPa3INYHYIO
uHpopMaimio. Ho He momyyuTcss ¢ MOMOIIBIO Hee BBIOMTH SHEPTHI0 TEMja W3 KaKoro-To
BEILECTBA, HAIIPUMED, KaK C IIOMOILBIO MIEKTPUUECTBA. Takoe eCTh OTIIMYHE.

OrnATh ke 4acToThI Apyrue. PainoBoIHbl, MOKHO TaK CKa3aTh, HUXKE IO YaCTOTaM.

BuxTtop: KakoBbl 4acTOTHI AJ1 paJuOBOIHOBOIO KBaHTa?

Hpuna: Y Bac Bce 3TO ecTh B Baliel Hayke. ECTb B clipaBOYHHUKAX.

Ckonpko TamM? Bce, 4TO HE OTHOCHTCA K DHEPIrMM CBETA, — 3TO PAJUOBOJIHBI, BBI
u3MepseTe Tak. Y Bac OJMH IMKJI — OJHO KojeOaHHe B CEKyHIy. DTO elle He PaJuOoBOJIHA, HO



3TO YK€, MOXKHO CKa3aTh, IPOsBIEHUE dHEpruM Temia. [Torom nayt paauosonssl. Ho onu Toxe
ObIBalOT pasHble. To, UTO BBl Ha3bIBaeTe€ PaJWOBOJIHAMH, Y Bac 3TO €IuWHO. A y Hac ObIBalOT
pasMoOBOJIHBI, KOTOPBIE, HAIIPUMED, MOCJIE CBETAa. Y HAc TaM €cTh BcTaBka. HyHO cMOTpeTsh 1o
CIIPaBOYHHKAM.

Buxrop: Ilonywaercs, mocie CBETOBOrO CIEKTpa y Bac TOXKE €CThb PaJHOBOJIHOBOU
CIIEKTp?

Hpuna: OauH U3 BUIOB paJHOBOIH, OyJeM Tak TOBOPHUTH.

Hropsb: OTianure cBETOBBIX BOJIH OT PAIMOBOJH, OT MAarHUTHBIX HE TOJIBKO 3aKIH0YAETCs
B pazuuile BubOpamuii? EcTh eme kakas-To xapakTepucThkKa?

Hpuna: HanpasieHHOCTB MOJS.

Hrops: Bot, 1 3T0 ¥ XOTEN NOHSATS.

Hpuna: Eciu MBI TOCMOTPUM, 3TO OYEHb CXOXKE C AJIEKTPOMATHETU3MOM. MarHuTHoe
10JIE — OHO BpAILlaeTCsl BOKPYT NMPOBOJHUKA, a dJIEKTPUUECKOE 10JI€ HAIIPABIIEHO BJOJIb HETO.

TouyHO Tak e, eca Mbl CMOTPHUM Ha CBET, TO OH 0oJiee HampaBjieH Kak Jy4 B OJHY
ctopoHy. Ero mose pacmpocTpaHsercs Kak Jiyd, I0JI€, COCTOAILIEE W3 ITHX KBAaHTOB. A
pPaZoOBOJIHBI — OHM MOTYT, BO-TIEPBBIX, pa3Hble (JOPMbI UMETh. DTO HE MPOCTO GopMa, Kak s
BOJIHY pucyto. OHE MOTYT UMeTh GopMy (TTOKa3bIBAET), ABE BOIHBI PSAOM JAPYT C APYTOM HUIYT
Kak Obl HaBCTpedy: OJIHa — B OJIHY CTOPOHY, a Apyras — B Apyryo. OHM MOTYT UMETh QopMmy,
KOTOpas 3aKpy4HBaeTCs, OHU MOTYT UMeTh dopMmy criupaneil. Onu ObIBatoT pa3sHou Gopmel. Te
KBaHTbI, KOTOPbIE PUKCUPYIOTCS B ITHX PAaJIUOBOIHAX, HE PUKCUPYIOTCS B CBETOBOM U3IyUEHHH,
¥ Hao00poT. OHM MOTYT CMEIIMBATHCS, HO HAIM MPUOOPHI ITO MOKA3bIBAIOT, MOYKHO CKa3aTh,
KaK pa3zHoe. DTO MepBoe.

Bropoe. x Ha3HaueHue Bce-Taku pazHoe. Haia Hayka u3yuana HE IPOCTO, U3 YETO BCE
coctout B mpupoze. OHa n3yyana Ha3HA4YEHHWE: JUI 4Yero BCE ATO YCTPOEHO IUIA3MOWIHBIMHU
UBWIM3AIUAME, OyZeM Tak TOBOPUTH. Y HHUX K€ TaM TOXKE €CTh 3aKOHBI TIOCTPOSHUS HaIlei
MaTepuu. Tak BOT, U UM TOXKE€ MBI 33JIaBajJl BOIPOC: MOYEMY HE CYIIECTBYET TOJIbKO OJUH CBET
WIM OJHU PpaauMOBOJIHBI, WM enle 4To-to? To ecTh and dYero Tak YCTPOWIM Hall
IUIOTHOMAaTepHanbHbIi MUp? W GBI OTBETHI, YTO Y HUX pa3HOE Ha3HAUEHUE.

OTO0 elle MOBIUAIO HAa pasrpaHUYeHHME ITHX dHepruil. [loToMy uTO HazHaueHHE cBeTa
pa3HBIX 4YacTOT — KaK pa3 A TOro, 4yToObl BCE CYIIECTBa IJIOTHOMATE€pUANIbHbBIE, KOTOpHIE
KUBYT B (DU3MUECKOM MHPE, MOTJIA OPUEHTHPOBATHCS C MOMOIIBIO 3pEHHsI. A PaJUOBOIHBI — Y
HAC HET TaKUX OPTraHU3MOB, KOTOPBIE UX BUIAT pu3nuecku. ECTh Takue, KOTOpbIE YYBCTBYIOT MX
u3nydenue. Ho uToObl BUIETh C UX MOMOIIBIO, YTOOBI PAJAMOBOIHBI OTPAXKAIHUCh OT MPEIMETOB,
MOTIaJaJIM B IJ1a3a KaK KBAHThI CBETA, — TAKOT'O y HAC HET.

Hamm npenku cnpocuiu y miaa3MOuJI0B, KOT/Ia BXOAWIA ¢ HUMU B KOHTAaKT: a JJIsl Yero
BOOOIIIE TOT/Ia UX CO3AaIH (PAIHUOBOJIHBI), €CITM OHU HEe HecyT Takoi ¢yHKuuu? M ObLT OTBET:
«/la, oHn He HecyT Takol QyHKIMH. Y HUX QYHKIHS Apyras — nepeaaBats uHpopmarmio. C ux
MOMOIIbIO JIETKO 3aKOJUPOBaTh Kakylo-HUOyAb HHGOpMalMi0O B BHIE 3BYKa, B BHUJE
U300paKCHUS.

NMenHo B paaroBosiHbL. B CBETOBBIE BOJIHBI 3TO clieiaTh HE MOMYYUTCS. DTO MOIYUUTCS
caenaTh MO0 B PAAMOBOJIHEI, TH00, KaK MBI YK€ TOBOPUJIH, KaK MBI JIeIaeM, — B KBAHTBI TOM Ke,
HanpuUMep, TPaBUTALIMU, KOTOPasl MepeIaeTcsl MO TIIFOOHHBIM LIENsM MTHOBEHHO. To ecTh He co
CKOPOCTBIO PaJIMOBOJIH.

Ho uToObl mepeilTu K 3TOM TEXHOJOTHH, JUIsl 3TOTO HYKHbI 0COObIE 3aBOJIbI, KOTOpHIE
MOCTPOSIT 3TH MPUOOPHL. A TIOKa OHH €llle He MOCTPOEHbI, TIOKa JII0/IU He NMO3HAIU TPaBUTOHBI, TO
OHH TepeiatoT HH(HOPMALIMIO C TOMOIIbIO PAIHOBOJIH.

Bbl ke 3HaeTe: TO, YTO BBl BUJIUTE C IIOMOIIBIO TEJIEBUIEHUS, YTO NEpPEacTcs IO
TenedoHy, MOOWIHBHOMY WM OOBIYHOMY — B JIIOOOM Ciy4ae — TMPOUCXOIUT C TIOMOIIBIO
PaAMOBOJIH TE€X WJIM UHBIX YAaCTOT. MHE MOKa3bIBAIOT CAMOJIETHI, KOTOPHIE TOKE OPUEHTUPYIOTCS
C MOMOIIBI0 pagnoBoJH. [ImazMoniHble TUBMUIM3AIMK CIIEMUAIBHO CO3JANINU ATH YHEPTHH IS
TOT0, YTOOBI, KOTJa OHU OyIyT BOIUIOMIATHECS B TUIOTHBIE TENla, OHM CMOTJIH OBl C X MOMOIIBIO
nepesaBaTh APYT APYry HHPOpMAIHIO.



Omna y Hac cuuTaetcs MH(QOPMAIIMOHHOW COCTABISIONIEH aToMa.

Bukrop: [lomydaercs, mia3MouIHbIE CYIIIECTBA MEXKY COOOM paguoBOIHON 00IIAI0TCs?

Hpuna: Onu He nns ceds co3maBanu. A Juisl cebsi, KOrJa OHM BOIUIOTATCS B TUIOTHBIN
MHUD.

BuxkTop: Bee nonsTHO, criacu6o.

Hpuna: Onu (MOKa3bIBAIOT) TEIENATHYSCKN OOIIAIOTCS.

33:34 IIpouecc HarpeBaHUsl B IOHUMAHUM MHOIJIAHETSIH.

Hrops: Upuna, cipocute emte. Torga nmomaydaercs, As MpeoOpa3oBaHUsl OJHOTO BUAA
SHEPTMM B JPYrOM  HEIOCTaTOYHO IIOMEHATh 4YacToTy? JlomycTuM, 3ieKTpudecKas
npeoOpa3yeTcs y Hac B 4allHUKE B TEIJIOBYIO, IMOTOMY 4TO yacToTa u3MeHsiercsa? Hamo eme
MTOMEHSAThH HAIIPaBJIECHHOCTh NOJIsA?

Hpuna: Ona He npeodpasyercs. Mbl cuyuTaeM, 4YTo 3TOT MPOLECC MO-APYTrOMY BBITJISIHT.
N temno, u 3NEKTpUYECTBO M3HAYAIBHO €CTh B 3TOW Boje. IIpocTo mpu mojaBeneHUu OJHOU
HHEPTUU OHA HAYMHAET HAKAIIMBATHCSA B ATHUX aTOMax M BBIOMBATh OTTYyJa JAPYTYIO, TEIIOBYIO
(B manHoMm ciyuae). [loaTomy Temnepatypa pactet. Eciau TemnepaTypa BeIpacTeT O4€Hb CHUIIBHO,
TO TOW TEIUIOBOW SHEPIHHU BBIICIUTCS CTOJBKO, YTO OHA OYJIET BO3JEHCTBOBATh YK€ Ha TPETUH
YPOBEHb, I'ZI€ €CTh MHKPOIPAaBUTALMs, KOTOpas IMPUTATHMBAET aTOMbl Apyr K apyry. M sra
TerioBast dHeprust OyneT Bo3JeiicTBOBaTH Ha Hee. Torja MUKporpaBuTanust Oynaer
nepepacnpeeNaTbes B aToMax TakuM o0pa3oM, 4To OyAeT HaKaruBaThCs Mexay HUMH. U ot
3TOTO TMPHUTSHKEHHE aToOMOB JApPYyr K Jpyry Oyzaer ociaOeBaTb, M aTOMbl OyAyT Jasblie
PacXOIUThCHA.

Hropsb: OToT npoliecc HaM U3BECTEH.

Bukrtop: Ckaxure, moxaiyiicra, kakue ecTb HaubOosee 3(QeKTHUBHBIE CIOCOOBI, K
npuMepy, 4ToObl TEPEBECTU DIEKTPUUECKYIO SHEpruio B TeruoByo? Haunbonee rddexTrBHbIE
CIUIaBbl KaKHe-HUOY/b, MaTepHalIbl?

Hpuna: Jlo xakoil TemnepaTypbl (JIaMIIOYKY ITOKa3bIBa€T) HarpeBaeTcsl BoJb(pamoBas
HUTH?

Buxrop: ['pagycos 1o 600-700 narpeBaetcsi.

Hpuna: A y namnouku Bcero, Moxet, 100 Batr. [Ipencrass, kakoit KIT/I!

Bukrop: Ham, k npumepy, He HaJo Tak, 4ToObl CBeT BbIAensuica. Hawm, k mpumepy,
YTOOBI KUJIbE OTATLIIUBATH.

HMpuna: Tsl ceiiyac ckaszail dJ1€KTPUYECKYIO B TEIIIOBYIO.

Bukrop: B Temosyro, 1a.

Hpuna: Cmotpu, 100 Bart — 3710 CKONBKO 3NeKTpruUecKoit sHeprun? Bonbppam — Takoi
BHJI METaJUIa, KOTOPHIN naxe npu Bo3aeiicTBuu 100 Bart naer 6onbiryro Temmnepatypy. Jenaiite
BOJIb()PAMOBBIE TPYOBI, TOCIIONA.

Hrops: Hac 310 He nHTEpecyeT. Mbl XOTUM NOHATH, KaK Y Bac 3TOT MPOLIECC HACTPOEH.

36:41 TexunoJsiornu odorpesa nomemennii B Mexsse3anom Corose.

Buxkrop: [Tomemnienus uem Bel o0orpeBaete?

Hpuna: Camu CTEHBI, TIOTOJIOK M TIOJ, €CIM MBI TOBOPUM TPO MOMEIICHUE, YCTPOCHBI
TakuM 00pa3oM, 4TO Tam, e Tpedyercs OoOOrpeB WIM OXJIaXJIEHHe, B HUX BCTPOEHBI Tak
Ha3bIBa€MBbIC TEPMOCTATEHI.

Buxrop: 13 yero onu cocrost?

Hpuna: TepMocTaThl, KOTOPBIE H3MEPSIOT TEMIIEPATypy M HACTPOSHBI HA OJHO U TO JKE.
TepMmocTaTbl — 3TO MHKPOCXEMBI, KOTOPBIE BCTPOEHBI MEXAY YeM-TO, HO HEe MEXAy OJoKaMu
cTeH (OHM MOHOJIUTHBIE MOTYT OBITh), @ B UX COCTaBe, BHyTpH. M ecim Temmeparypa ommyckaeTcs
HIDKE KaKOH-TO OIpeesIeHHOM TOYKH, TO TaM €CTh CHEUMANbHBIH Marepuan, KOTOpbIH
ABTOMATHUYECKH TEPEBONT YHEPTUIO OKPYKAIOIIUX CTPOUTEITHHBIX MATEPHAIIOB B TETLIO.

Bukrop: A uro 3a npubopsi?

Hropsb: Kakum o6pazom?



Hpuna: W mpuueM mnoToM, KoOrjza MEpPEBOIAT DHEPIHIO, KOrJa 3Ta TEMIIEparypa
BOCCTAHABIIMBAETCS, TO SHEPrUsl B ATHX aTOMaxX BOCCTAHABIMBAETCS C MOMOILIBIO XMMHUYECKOM
peakuuu. Tak y Hac yaile BCEro NpoucXoAuT. Eciau moMeneHuss HaxoJaTcsl B TAKOM MECTe, TIe
Tpebyercs o6orpeB. B X010 /HOM KaKOM-TO MECTE, KaK 5 €ro MoHsJIa.

BemectBa. Mbl MOXEM B35Tb, HalpUMEpP, aTOMBI CEPBI, CEPOYTIEPOIAHYIO CMECH
(moka3bIBaeT), y cepbl Kakue-TO yriepojaHble 1enoyku. M 3Tu nenoyku B cepe, Tak Kak B Hel
KOJIMYECTBO KBAHTOB IPONOPLHUOHAIBHO APYT APYry, TO OHU OTHAIOT DHEPIHI0. YTJIEPOJIHBIE
LENOYKHM B ATHX CTEHaX HAlpaBjieHbl OT BHENIHMX TPaHUI] BHYTPb. A BHEIIHSAS YacTh CTEHBI
uMeeT (Kak CTEKJIO MOKA3bIBAaeT) HATpUid, Kaauil u KpeMHuil. [loka3biBaeT KpUCTAIIIUK, KOTOPBII
3aIlyCKaeT ATy PeaklMio IMyTeM BO3/IEHCTBUS HAa HETO BHEIIHMX SHEPTUi TEIUla WIN MOHMKEHUS
TEMIIEPATYPBI, XOJIO/A.

Kak Tonpko Tyna moctynaer uHdopmarus 00 3TOM, OH 3alycKaeT OOpaTHBIM Ipolecc.
OTO0 BCE MPOUCXOIUT aBTOMATUYECKHU.

Bukrop: [lonsaTHO, uTo aBTOMaTH4ecku. [lomydaeTcs pa3Huna Temneparyp B CTEHaX, B
CaMOM CTpPOUTENIBHOM MaTepuajie, 3acTaBlII€T €ro MEHATh CBOIO Temneparypy. lIpaBunbHO 4
noHumaro? CTeHa cama HauMHAET Pa30rpeBaThCs JTUO0 OXJIAXAaThCS.

Hpuna: Jla, HO 3TO Bce BBIXOJUT TaKUM 00pa3oM, YTO MaTepHall, KOTOPbI M3 aTOMOB
Cepbl U C YIIEpOAHBIMU LIEMOYKAMH, OTAaeT Terio. OHO HampaBiIeHO, YTOOBI HE TPATHUThH
HHEPTHUI0, — Ha 000orpeB caMoi cTeHbl. OH Tak YCTPOEH, UTO SHEPrus Terla He HaKaIlUIMBaeTCs, a
KaK OBl OTTAJIKUBAET YHEPTHUIO.

Hrops: DHeprun teria yxoaut 6iaroaaps uemy? MBI bITaeMcsl OHSTh MpoLecc.

Hpuna: bnarogaps Tomy, 4To 3TOT MaTepual HACTPOEH HA OTTAJIKMBaHHUE Teria OT ceOs
B KOMHaTy. Kak 3TO mpu KOHBEKLMHU MPOUCXOAUT. ATOM Cepbl YCTPOECH TakHUM 0Opa3oM, 4TO
€CJIM €ro BBICTPOUTH B OINPEACNIEHHYIO MOJIEKYISIPHYIO pEIleTKy, TO OH He Oyner B cebe
HaKarUIMBaTh TEIUIO.

Bukrtop: On O6yzaer otnaBatb?

Hpuna: NmMenHo. S eme pa3 roBopro, 4TO BCE 3TH MAaTE€pHAIIbl MOJYUYEHBI C TIOMOILBIO
HaHoTexHojoruil. Ho y Hac 3To Bce aBTOMAaTH3MpPOBAaHO, TaK Kak TyMaHOUIBl JTUM He
3aHUMAlOTCs. Y Hac, HallpuMep, cepa MOCTyHaeT Ha 3aBOJbl, a BBIXOJAT YK€ FOTOBBIE OJIOKHU C
yraepoaHbIMu TpyOkamu. Het, He ¢ TpyOKkamu, a ¢ enoykaMu, OHA Ha TPYOKH TTOXO0XKH, TIOTOMY
YTO PacCIOJIOKEHBI 110 JIBE.

42:15 IlosicHeHHMs1 K BOIPOCAM NPOM3BO/ICTBA TEPMOAKTHBHBIX CTPOHMATEPHAJIOB.

BukTop: A ¢ MOMOIIBI0 KaKOM METOAUKH OHH B CTpOiiMaTepualie 3aCTaBIIsIOT 3JIEMEHThI
cephl TaK pacroJiaratbesi? ITo BHICOKOE HAIpsDKEHHE, JaBJIeHUe JIMOO0 e MpoIecc KHHEMaTHKH,
TO €CTh KpydeHHe Kakoe-To? C MOMOUIbI0 KaKuX MPHUEMOB CO3JAI0T TaKHE YCJIOBHS, UYTO cepa
BBICTPAanUBaETCs B 3TH TPyOKu?

Hpuna: Bravane cepa mid Co3JaHUSl TaKUX MATEPHAIOB MPEBPAIIACTCS B KUJKYIO
dopmy.

BuxkTrop: [lonsTHo, pacruiaBuiy, a Jajiplie, Mocjie Toro Kak pacrjiaBuin?

Hpuna: Ilocne Toro kaxk pacrijiaBWid, OHA HAaIpaBisieTcs B CHEHMAIbHYIO (opMy
(moka3bIBaeT Kak Obl TPEYroJIbHUK, KOTOPBIM YXOIUT KyJa-TO BHYTPh, TAKOM BhICOKUI). B 3TOT
TPEYTOJIbHUK HaIpaBJIsI€TCs Macca. A MOTOM JABE MOJOBHHKH, KOTOPBIE — OCTPBIE YIJIbI, OHU
oTkpbIBatoTcs. W ata cepa, pacruiaBieHHasi, UAET BHHU3, B KPYIJIbli 4aH, Tuna BaHHBL Tyna
BbuIMBaeTcA. M TaM, B 3TOM TpEyroJIbHUKE, MPOMCXOAUT NPOrpaMMHUpoOBaHuEe. B cTeHke 3Toro
TpeyroibHHKa 0c000€ U3ITyUEeHHUE.

Bukrtop: Kakas sHeprus usnydaercs? MarHuTHas, JI€KTpUYecKasi, paJHOBOJIHOBas,
KaKoe M3JIyyeHue?

Hpuna: Dnexkrpudeckas, paJuoBOJIHOBAs M 4aCTh MUKPOIPAaBUTALMH. JTO TAKOE IIOJE.
OTO Ha3bIBaeTCsl «KOMOWHUPOBAHHOE HHEPreTHMUYECKOE IO0JIe», KOTOPOE BO3JIEHUCTBYET Ha 3ITH
aTOMBI Cepbl, YTOOBl OHM CaMHU BBICTPOMJIUCH TAaKMM 00pa3oM, Kak Mo mporpamme. Bce
BO3/ICIICTBHE UJIET HA Apa STUX aTOMOB.



Bukrop: ITonarno. Kakoe anekTpuueckoe HamnpsKEHUE TaM MOJIYy4aeTcs, €CJIM B HALIUX
equHunax?

Hpuna: YV HUX HET IEPEMEHHOT0, Y HUX IIOCTOSHHBIN TOK.

Bukrop: Xopomo, nocrosaunoe: 1000, 10000 BosbT?

Hpuna: O710 oT KommuecTBa cepbl 3aBUCUT. OIISTh K€ HYKHO Pa3roBapuBaTh C T€M, KTO
Ha 3aBOJIe 9TOM paboTtaeT. S 3Har0 00 3TOM u3 mporpamMmbl oOydenus. M s cam Ha 3TOM 3aBojie
HE ObLI.

OTO HYXHO BaM NIpUIJIAlIaTh TOTO, KTO HEMOCPEACTBEHHO paboTaeT Ha 3TOM 3aBOJE,
pOorpaMMHUpPYET UMEHHO 3TH Ipubopskl. [ToTomMy uTo, KOT]a Macca nagaer B 3Ty KpYyIJIyi0 BaHHY,
B 3Ty (opMy, TaM TOXKE€ €CTh ONPEIECICHHOE CTaTUYHOE IOJie, KOTOPOE HE JaeT 3TUM aToOMaM
pa3oMTHUCH IO IPYTMM MECTaM.

Bukrop: I[lomydaercs, co31ar0T 3JIEKTPOCTATHIECKOE MOJIE, S IPABUIIBHO MTOHSN?

Hpuna: Tam yxe ecTb ¥ MarHUTHOE I0JIe, U TE K€ caMble pajuoBOIHbI. OHU Kak Obl
nepenatoT wuHpopmanuoo. M korgja Tam  CTOMT CTaTMYHOE TIOJe, TO OTH 3apaHee
3arporpaMMHpOBaHHBIE aTOMBI (YK€ 3apaHee) He MEHSIOT CBOETO HalpaBJIEHUs NPH 3aCThIBAHUU
3TOrO OJIOKA.

Buxrtop: OHu BeICTpanBaroTCs B LIENOYKY?

Hpuna: /la. Ho Tyna e — IMEHHO B OIPENENCHHbII MOMEHT KPUCTAJLIM3ALMHN — €IIe
J00aBIIAIOT OYEHb MEJIKHMI MOPOLIOK yTiIepo/a.

Buxkrop: Hanoyrnepoa no6asnstor? B Buje miacTHHOK?

Hpuna: Kak neuis (mokassiBaeT). M ecim BbI ee Bo3bMeTe, OHA JIUIKast OyeT.

Buxrop: Tak 310 HaHOYTIIEpOA, OJTyHaeTCA?

Hpuna: Ona xak neuib. Ee He BUAHO Aaxke riazoM. OueHb Melkasl.

Bukrop: Pa3zmep yacTuuky kakoi yrieponaa?

Hpuna: Eme pas roBopio, 51 He paboTall Ha 3TOM 3aBOJIE.

Buxkrop: He paboran. bnarogapro.

46:30 Yposenb nepenasaemMoii u3 Mesx3sezaqnoro Corwsa nHpopmanuu.

Hpuna: V Hac yxxe poBHO 20 MUHYT.

Bukrop: Ham marno. V Hac emie o4eHb MHOTO BOMPOCOB. XOpouIo, 0oJblIoe crnacudo 3a
KoH(pepeHnuto cerogusmHiow. Crnacubo npeacraButensiM MexssezqHoro Coroza. M Mbl Obl
XOTEJH €Ie BCTPETUTHCS.

Hpuna: [loporue apysbs, s 61arogapro Bac 3a IpocMOTp 3TOro Buueo. Jla, BUAHO, UTO
UX TEXHOJOTMHM HE COBCEM HaM MOHATHHI. boibliie MHe 1oka3biBaiu B o0pasax. [loromy urto, Kak
MHe 00bscHseT Jlapmmx, B MoeM sI3bIK€ HET TakuX CJIOB. M He MCHONb3YIOTCS, KaK s MOHsJIa,
elle B Hallel Hayke Bce Ha3BaHMs nosiel. [loromy 4TO y HAC OHU HE MOTYT CMEUIMBAThCS, a y
HUX MOTYT.

Takue BOT y HUX ecTh moHMMaHUs. M mosToMy, s Aymaro, HECMOTpSl Ha CJIOXKHOCTH B
Halleil mepenadye TEPMHUHOJIOTUH, BaM OBUIO BCE pPABHO MHTEpecHO. MbI 00s3aTenbHO
OpoAODKMM Hamly Oecey 4yTh mo3xke. VIMeHHO mo KOHKpeTHbIM TemaMm. llotomy uro,
JIeMCTBUTENBHO, HAllM pelsTa CIpalIMBAaIOT CIPAaBOYHYI0 MH(OpPMAIMIO, KOTOpas HEM3BECTHA
TEOpETHKaM, KOTOPbIE€ HEMOCPEICTBEHHO 3aHUMAIOTCSl TEMU WJIM UHBIMH pa3paboTKaMu.

OnHu 3aHMMarOTCS MPOCTO HaykoH. M emie pa3 HalOMHHAKO BaM, JOPOTHE ApPY3bs, 4TO
Takas JeTaibHas HHGOpMaIus y)Ke Ha3blBaeTcs mnepefadeil TexHojoruil. M B kakux pamkax 3To
OyayT JlenaTh MHOIUIAHETSIHE, 3TO 3aBUCUT OT UX pa3pelIeHUs Ha repeaavy 3Toid HHpopMarum.

“UmenHo mostoMy, — roBopuT Paom Twuiian, — npumen umeHHo s. [Ipocto 4ToObI
nepeaars BaM oOlee NMOHMMAaHWE, HANpaBJIEHUE, a TEXHOJOIMM BBl JOJDKHBI pa3pabaThiBaTh
camn’”.

BukTop: YToOb HaM MOHUMAaTh, KyJa HaM JIBUraThCsl, XOTS Obl HAaNpaBJICHUE MOTYYHTb.
Ceiiyac HaM, HampuMep, paccKa3ald TEXHOJIOTHUIO MOIYYE€HHUS TEIUIOAJIEMEHTOB, HAaM 3TO OYEHb
HOPUTOAMUTCS ISl TOTO, YTOOBI 000TpeBaTh HAIIK JIOMA.

Hpuna: Oto Tak, obmee mpeacrasnenue. CriennanbHas nHQOpMaIys, Kakue IMoJs, 9To



CO3JAI0T, — OTO YK€ TEXHOJIOTHH.

Hrops: [lonstHo, HY XOTs Obl o0II€e MpeacTaBieHHe UMETh. Jlasbiine Mbl TEXHOJIOTHIO
paspaboTtaem camu. Ham XoTst ObI MOHSTB, YTO ITO TAKOE M KaK OHO paboTaer.

Hpuna: Xopowio, noporue Apy3bsi, Mbl IIOCMOTPHUM Ha OOpaTHYIO CBSI3b, YTO HaM
HAMUIIYT JIIOM TOcie MyONUKAlUu 3TOro Buaeo. Ecnm Takue Tembl OyAyT WHTEPECHBI, MBI
OyneM Jajibliie MPOBOJANTH MO00HBIE BUIcOKOHBepeHInn. Beem moka, moporue npy3bs!

Hrops: Jlo cBuganus.



