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1. BBeaenne

KTo0-TO U3 Kj1accmkoB ecTecTBO3HaHuUs, kaxercsa JI.JI. JlaH-
Jlay, cKa3all, YTO €CJIM YYEHOTO U ero paboThI IOMHST CIIYCTS
SITh JIET MTOCJIE €M0 CMEPTHU, TO 3TO BBIIAIOIIMICS YUEHBIN.
Bort yxe Goiee 25 net Mbl xuBéM 6e3 SxoBa BopucoBuia
3ep10BHYA, HO TAKOE OIIIYIIIEHUE, YTO OH I'/1e-TO psimoM. Ero
WJIeH, IPEAJIOKEHHS], COBETHI M CETOJIHSI COCTABIISIFOT OCHOBY
COBPEMEHHBIX HCCJIEIOBAHMI 110 TOPEHUIO, IETOHAIIUY, YPaB-
HEHUSIM COCTOSIHUS BEIeCTBA M (PU3UKO-XUMUU YAAPHBIX U
JIETOHALIMOHHBIX BOJIH, T.€. IO BCEMY TOMY, YTO CETrOJHS
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HOPUHATO Ha3bBaTh "(QU3MKA IKCTPEMABHBIX COCTOSHHUM
BemectBa" [1—10] mim "(pusuka BLICOKUX IUIOTHOCTEN SHEP-
run" [11].

PaboTsl B 9TO# 06JacTH yKe JaBHO BEIYTCS PU APYTUX
napaMeTpax, WHbBIMH METOJaMH, Ha JPYTUX YCTAHOBKAx
JIIOIbMU, HUKOTJIA He BuaeBIIMMEU SIkoBa Bopucosunua, HO,
MO CYILLECTBY, SIBJISIOIIMMUCS €r0 YYEHHUKAMH B TPETHEM U
4eTBEPTOM MOKOJICHUSIX, — YYCHHKaMH, MMOTOMY 4YTO OHHU
YYIUJIACH M y4aTcs 1o "oubimu yaapHeix BOJH'" — 3amMeva-
tenpHOU KHHUTe f.B. 3enmpmoBmua u FO.I1. Paiizepa @usuxa
YOapHbIX B0AH U BLICOKOMEMNEPAMYPHBIX 2UOPOOUHAMUYC-
ckux Asenuti [4], a Takxe y npsiMbIXx yueHHKoB Sb u pas-
BHBAIOT TO HOBOE, YTO ObLIO 3aJ10%keHO Tpynamu SB.

VnapHbele U AeTOHAIIMOHHBIC BOJIHBI [1, 2, 4] ObLIH, TIO-
kaJyH, nepBoii u camoii rirydokoii mo6oswto B, a ero myTh
B Hayke OBbUI ITOCJIEIOBATEIHHBIM H3yUEHHEM B3PBIBHBIX
SBJICHAN HapacTarolleil WHTEHCUBHOCTU Da3HO# (usmde-
CKOH mpUpOABl — OT XMMHMYECKUX B3PBLIBOB JO B3pbIBA
SIIEPHOTO U B3PBIBOB KOCMHUYECKOTO MacIITada.

S.b. 3enpaoBUY BHEC OCHOBOIOJATAOIIMHA BKJIAJ BO
MHOTHE Hay4YHble HAMpPABJICHUS; B IOCJIEJHUE TOABI OBLI
BCEIEJIO TIOTJIOMEH KOCMOJIOTHEH, HO BCErJa HCIBIThIBAI
"oco6yro ciaabocTh" K MOIIHBIM YAapHBIM M JICTOHAIMOH-
HBIM BOJIHAM, Ha3bIBas 3Ty TeMy ''BeuHoszenéHoi", Obul B
Kypce TeKYIIMX HCCIEOBAHAN, COOMpan MaTepuan s
HOBO#l MoHorpaduu mo ymapHeiM BoimHaM. OH XHBO H
He(OpMAaTbHO MHTEPECOBAJICS TPOUCXOISIIIUMHA B 3TOH 00-
JIaCTU (DUBHMKH COOBITUSIMU Y HOBOCTSIMU, OBLJT HA BBICOKOM
npodeccnoHaIbHOM YPOBHE B 3TUX BOIPOCAX.

JIrobomnbiTHO, yTO SIB CO3/1a71 CBOIO 3HAMEHUTYIO TEO-
pUIo TOPEHUsT ¥ AeTOHAIMH OoJiee YeM BOBpEMsI — Kak pa3 B
TpUAUATBIE TOAbI, K OTKpbITHIO B 1939 1. O. N'anHOM M
P. IITpaccMaHOM [ejeHHs siAep ypaHa MOJ AEWCTBHEM
HEUTPOHOB, YTO ¥ O3HAMEHOBAJIO BXOXK/ICHUE YeJIOBEUECTBA
B aTOMHYIO 3py. MIMeHHO nosTtomMy akanemuk S.B. 3enbao-
BMY HABCETAa OCTAHETCS B UCTOPUH TEXHUUECKON IUBUIIM3A-
U OJHAM U3 SIPYANIINX THOHEPOB ITOM IMOXH.
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SIb o4eHb MHOTO M HPOAYKTHBHO pabOTall caM M Tpe-
6oBas TOro xe ot Apyrux. OOCyX/IeHUs KOHYAJUCh TMpe/-
JIO)KEHUEM J0JIeJIaTh YTO-TO U 3aBTpa-NOoCcie3aBTpa MpHHe-
ctu pe3yabTaThl. [Topaxana ero OTBETCTBEHHOCTh M 00s13a-
TEJIbHOCTD B HAYYHBIX JIejIaxX.

Ero o030pHbIe 10OKJIa1bI HA CHMIO3UYMAaX 110 TOPEHUIO U
B3PBIBY OBLIM COBPEMEHHBIMH, SPKUMH U TJIYOOKHMH C
0OJIBIIION OpUEHTALIUEH HA TIEPCIIEKTUBY — HE Ha Jeia JIHEH
MUHYBIINX, KAK 3TO YaCTO JIEOOAT JejaTh "HaydyHbIe TeHe-
pansl". Ilpu sTomM SIB TIATENLHO TOTOBUJI CBOU BBLICTYII-
JICHUS U OKJIa b, COBETOBAJICS C IIUPOKUM KPYTrOM CIenna-
JIUCTOB, MPOCMATPUBAJI JIATEPATYPY U OYyZOPAXHUJ KOJLIET
HOBBIMH HJIESMH U MpeaioxeHussMu. OH OCTPO YyBCTBOBAJ
CBOIO OTBETCTBEHHOCTb 3a COCTOSIHWE HAYKH O TOPEHHH U
B3pBIBE B CTPaHE, BCSYECKH BO30YKaJl aKTUBHOCTD U UCKAJI
HOBBIE 3adaud, noaxonabl. b co3manm u BO3ryIaBUI B
AxaneMuu cHIIbHBIN 1 MHOronpodmiIbHbI CoBeT Mo rope-
HUIO.

Opanm u3 nepBoix b omeHnsT BO3MOXHOCTH UMITYJIbC-
HBIX J1a3epoB [12] U mydkoB 3apspKeHHBIX vyacTul [13] mist
TeHepaluu YJIAPHBIX BOJH U AaKTHUBHO TPU3BIBAJ 3THM
3aHuMatbes. CeroiHs 3TO BBUIMJIOCH B OAHO U3 Hambosee
CEpBbE3HBIX HAIpaBJICHUH B (U3MKE BBICOKHX IUIOTHOCTEH
9HEPIHU C MHOXXECTBOM HOBBIX W HEOXHIAHHBIX HIEH, -
(dextoB u npwioxennid. Taxxe SIb nmpoaBuran paboTsl 1Mo
(usnke HemeaTbHON TIa3Mbl [14], cuMTasi, YTO UMEHHO B
9TON 00JIACTU €CTh MHOTO MHTEPECHOTO M HEOXHIAHHOTO,
4TO MMEHHO MOIIHbIE yJapHbIE BOJIHBI — HaumboJiee Moj-
XOISIINNA HHCTPYMEHT U1 U3YUCHUS TAKUX 9K30TUIECKHUX Ha
3emJie, HO CTOJIb PACHPOCTPAHEHHBIX B Kocmoce [10] cocTos-
Huit BemectBa. OH cpa3y ke ONEHNIT BO3MOKHOCTH MOITHBIX
3JIEKTPOHHO-BBIYUACIUTENBHBIX MammH (9BM) m akTuBHO
Y4acTBOBAJI B paboTax 1Mo MaTeMaTUYeCKOMY MOJEJIMPOBa-
HUIO TUHAMMKU TLJIa3MBbl, paJied-TeHI0pOBCKOM HeyCcTOWYH-
BOCTH, pacu€éTaM HECTALMOHAPHBIX SIBJICHUN B IETOHAIMU U
MOJICJIMPOBAHNIO KPUTUYECKOTO AUAMETPa HAIPABJIEHHOTO
B3pbIBA KOH/IEHCUPOBAHHBIX B3pbIBUaTHIX BewiecTB (BB). Ero
(heHOMEHAJIbHASI HHTYUIIMS 3/1ECh ObLIa HEOIIEHUMOIA.

HauaB Hayunyro paboty nmabopantom, SIb oueHb TOHKO
MOHAMAJI 9KCIIEPUMEHT, MHOTO U C YIOBOJBCTBUEM pabOTall
C JKCHEepUMEHTATOpaMu, U 3Ta paboTta OblLIa KpailHe Tpo-
IYKTUBHOU IJIs1 BeeX €€ ydacTHHKOB. O0yiamasi orpOMHBIM
ONBITOM MPUKJIAIHBIX U HHXEHEPHBIX pabOT, OH B MOJIHON
Mepe HNOHUMAJI ClelU(UKY OTpaHUYECHUS! TEOPETUUECKUX U
9KCMIEPUMEHTAIIBHBIX METO/IOB, ToBOPst: "Teoperuku Ha 100 %
BEPSIT IKCIIEPUMEHTAJILHBIM JAaHHBIM, & SKCIIEPUMEHTATOPBI
CYUTAIOT TEOPETUYECKUU PEe3yJIbTAT CTONMPOLEHTHON HCTH-
HOH. Ho Te m apyrue He 3HAIOT, YTO XU3Hb TIJE-TO IO-
cepeaune".

[Tpuesxas xk HaM Ha B3pbIBHbIE CTEHIbI B UepHOT OJIOBKY,
4acTO CO CBOMMHU ApYy3bsimu akagemukamu H.H. CeméHoBbIM
u F0.B. Xaputonowm, SIb yacamu oOcyxaasl MOCTAHOBKH U
pe3yJIbTATHI OMNBITOB, BHUKAJ, Ka3alloch Obl, B MeJIKHE
JIETaJIM U BCEI/a MpeJlaraj OCTPOYMHBIE MOJXO/IbI, 4aCTO
BBIBOJIUBIIIME U3 Tynuka. Ho riaBHoe — 3TO ero croco®b-
HOCTb HMHTEPHPETUPOBATH OSKCIEPUMEHTAJbHbIE JIaHHBIE,
4acTo Jaxe 0e3 OIEeHOK, OJlarojgaps yAUBUTEILHON UHTYH-
UK ¥ OOJIBIIIOMY OIBITY CHENpadoT.

B Haugane 1970-x Tom0B, B 310Xy paciBeTa HMITYJIbCHOT O
TepMOsiJia, BO3HUKJIA M UCIOJIb30BATh KOHUYECKUE MHU-
LIEHU U1l KBa3UC(HEPHUECKOTO YAAPHOBOJIHOBOIO CXATHUS
TepMosiiepHol wia3mbl. Maest moka3anach MpUBJIEKATENb-
Hoit. Cobpastack OoJibias koonepanus: MHCTUTYT aTOMHOMI
sneprun nM. V.B. Kypuatosa (MAD) ucronb30Bai pessiTi-

BHUCTCKHE BJICKTPOHHBIE myukd, WHCTUTYT O0OIIel (usmku
AH CCCP (MO®AH) — nazepsl, ®unmman MHCTHTYyTA
xumuueckoit ¢usuku AH CCCP (PUXD) — xumuueckue
B3PBIBUATHIE BEILIECTBA U AJIEKTPOB3PHIBLI (posbr. MHCTUTYT
Teopetudeckoit pusuku um. JI. 1. Jlangay B3sJICS 32 TECOPHIO.
OpraHu3oBajii KOONEpaluio ObICTPO, 0e3 TUINUYHOU ISl
HaIIero BPeMEHH BOJIOKUTHI, MBI Oymar u popmaausma.
B nepBbIx ke BhICTpesax moayunan 10°— 107 tepmosimepHbIx
DD-neitTpoHOB.

[Tpuexano Oosbmioe HauyanbcTBO — H.H. Ceménos,
A.M. Ilpoxopos, FO.b. Xaputon, npoBepuiu Bc€ emi¢ pas
— HEUTpoHBI MOATBepaAUINCh. Bo3HUKIIa MHTEepecHas mep-
CIIEKTUBA TPUJIOKEHMIA, CBSI3aHHAS C OJIATOTNPUSITHBIM CKEHi-
JIMHTOM TI0 pa3Mepy mulieHu. SIb BHUMaTeIbHO O3HAKO-
MUJICS C JaHHBIMH, NPEIJIOKUI PsiFi HOBBIX MOCTaHOBOK,
KOTOpPBIE TOKA3aJId OMPENEIISIOIYIO POJIb KyMYJISITUBHBIX
3¢ ¢eKToB, HApYIIAIOUIMX CKEHJIMHI, HO YAMBUTEIBHO XO-
POIIIO ONUCHIBAIOIINX MPAKTUYECKH BCE ONBITHBIE TAHHBIE.

PaGoTas Haj 3TOM 3aa4eii, OH IPU3BIBAJI IIIUPE UCTIOJIb-
30BaTh TEXHUKY Xxummuueckoro BB g mosydyenus ropsiueit
IJIa3Mbl, KaK TEPMOSIIEpPHOH, Tak U HeuaealbHOU. Kcratu,
OJIHA U3 MOXOXUX B3PBIBHBIX TEPMOSIACPHBIX UAEH B KOMOU-
HAIlMM C 3JIEKTPOJUHAMUYECKUM IpPEIHAIPEBOM IMOJIyYUIa
ceryac HeOXKUJAHHOE U IEPCIIEeKTUBHOE pa3BuTHe [15].

b man myT€BKY B KM3Hb M JPYTUM HAMPABJICHUSIM
paboT, OCHOBAHHBIM Ha MPUMEHEHNU yIAPHBIX BOJH B (u-
3UKe HeHJIeaJIbHOH IJI1a3Mbl. XOPOIIIO U3BECTEH €T0 OCHOBO-
MOJIArAOIINI BKJIA1 B JUHAMHUYECKYIO (PU3UKY BBICOKUX JaB-
sennit: 1B Bmecte co cBoumu kosuteramu (JI.B. AnbTiny-
nepom, C.b. Kopmepom, B.B. Kpynaukoseim, A.A. bakano-
BOI1) IPOBEJIM MHOHEPCKHUE JKCIIEPUMEHTHI MO YAApPHO-BOJI-
HOBOMY CXAaTHIO BEIIECTB JO MerabapHbIX TaBJICHUH. DTH
OTBITHI HACTOJIBKO OINEPEIUJIM CBOE BpPEMsl, UYTO aMEpHKaH-
CKHe KOJUIETH, He 3Hasl IeTallell TeHepanuy, nojaranm Jaxe,
4TO 9THU YJIbTPABBICOKUE TAaBJIECHHS MOJYYEHBI IPH CTOJIKHO-
BEHHM OAaJUIMCTUYECKUX pakeT Ha opourte 3eMiu. DTH 3a-
MedaTesbHble paboThl 1960-X TO0B OTHOCHIINCH K METaJI-
JIaM U JTURJIEKTPHUKAM, B TO BpeMsl KaK IIa3MEHHbIE COCTOSI-
HUsl ObLIM BHE cepbl ACHCTBUS AMHAMHYECKOM TEXHUKU
BBICOKHX JABJICHHI.

B mavane 1970-x romoB B UepHOTr0I0BKE HA MEXUHCTHU-
TYTCKOM cemuHape (koTopslii Bén Toraa akagemuk H.H. Ce-
MEHOB), T/Ie cOOMpaNNCh yYEHBIE BCEX MHCTUTYTOB LEHTpA,
obcyxaacss BOIpoc O MmiIa3Me MoJynpoBoaHuKoB. 1o xomy
JTOKJIAJIOB BBISICHUJIOCH, YTO OYE€Hb MAJIO U3BECTHO O (hU3nye-
CKUX CBOWCTBAaX IJIOTHOW TJIa3MBbI C CUJIBHBIM MEXYaCTH-
HBIM B3aMMOJIeicTBHEM, O €€ (a30BOM COCTABE U TEPMO-
nrHaMuKke. Bo3HUKIIA ocTpast AMCKYCCUsl, U Mbl TIPEIJIOKUIIN
MPOBECTH AMHAMHMYECKHE SKCIEPUMEHTHI B 3TOH oOJjacTu,
OTMETHUB, MEXIY IPOYUM, YTO U3BECTHBI HapaMeTPhl KPUTH-
YECKHUX TOYEK TOJBbKO Y TPEX U3 BCEX METAJIJIOB, COCTABIISIFO-
mmx 80 % BCeX JI€MEHTOB MEPHUOINIECKON CHCTEMBL.

Axagemuk H.H. CeMEHOB, KOTOPBIi 10 3TOTO CIIOKOWHO
BEJI TMCKYCCHIO, TIONUBAs KPENKUH Yaif, He Ha IIyTKY BCTpe-
Boxuicsa: "DT1o mosHoe Ge3o0paszue! He MOXKeT Takoro
ObITh! BBl 4TO-TO MyTaeTe. MbI emé 10 BOWHBI TOBOPUJIM C
3ebA0BHYEM 00 H3MEPEHUSIX KPUTHIECKUX TOYEK METAILIIOB.
Heyxenu ¢ tex mop Huuero He cheiano? S momén emy
3BoHUTH!" MuHyT vepe3 nBaanats Hukonait Hukonaesuy
BEPHYJICS B ayAUTOpUIO ellé 0ojiee pacCTPOCHHBIH U ckasall,
4TO 3€JIbJ0BUY INOATBEPAUI OTCYTCTBUE JAHHBIX 110 OKOJIO-
KPUTHYECKHM TapamMeTpaM MeTajuioB. JleJo B TOM, 4YTO
napaMeTpbl KPUTHUECKHX TOUEK OYEHb BBICOKM W HEHO-
CTYIHBI JIS1 TPAAUIIMOHHONW TEXHUKH (PU3MIECKOTO IKCIIEPH-
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®oto 1. Tpernit Beecoro3Hblit CHMIO3MyM IO TOPEHUIO U B3PBIBY, 5— 10 mrost 1971 r., Jlenunrpan. Ha nepenuem miane akagemuk S.6. 3enpnosuy
(cneBa) u acnupant B.E. ®optoB. OgHOMY M3 aBTOpOB HacTosiero o63opa (B.E.®.) nocuactiamuBuiocs nosHakomuthest ¢ SIb u ObITh cBUIETEIEM
"peneccaHcHOro" mepHosa ero yAapHO-BOJHOBOIO TBOpuecTBa. Jl0 CHUX IOp HOpaXkaeT MOLIb M MPOJYKTHBHOCTh HMHTEJIEKTa, abCOJFOTHAsS
MPeAaHHOCTDb HayKe U 00asiHie 3TOM BBIIAIOIICHCS JINYHOCTH, ONpPeIe/IUBIIEi 00K, COCTOSIHIE ¥ IEPCIIEKTUBBI HAYKH 00 yIapHBIX U ACTOHAIIMOHHBIX
BOJIHAX Ha MHOTHE T'OJIbl BIIEPE.

Moé (B.E.®.) 3makomcTBO ¢ AB cocTosutocs 3a04HO The-To B cepeaune 1960-x romos, xoraa HaM — CTyAeHTaM aspodusmieckoro dakyabTeTa
MockoBckoro ¢usuko-texunueckoro uHerutyra (MO®TU) — uuranu cekpeTHbll Kypc (U3MYECKOW ra30qMHAMMKH, UMes B BHUIY IOATOTOBKY
CIENUAIUCTOB Ul PabOTHI Hal SAEPHBIMU U IUIa3MEHHBIMU PAKETHBIMU [BHUTaTEJSIMH, a TakkKe HaJ T'MIEP3BYKOBOH a’poJMHAMMKOI BXoja B
aTMochepy 60ero10BOK 1 KOCMUYECKHX Kopabiieil. Tak BOT, JoOpast 0JI0BHHA HEOOXOANMOT0 HAM MaTepHaJia COePKalach B TOJIBKO YTO BBIIIE IIEH
xuure S.B. 3eapmosuua u FO.IT. Paiizepa [4], KOTOpOl MIMPOKO HOJIBH30BAJINCH HAINY IPENOJaBaTEeM M KOTOPYIO s1 BHAEN Ha PabOvmX CTOJAx
pa3paboTYNKOB paKeTHOI TeXHUKHU B cBepXxcekpeTHoM Torna HMU-1 (abiae ["ocymapcTBeHHbI HayuHbli 1IeHTp M. M.B. Kenpima).

Mmenno paboTel mo ¢u3uKe yOapHBIX BOJH MPHUBEIH K HAIIEMY CKOPOMY JIMYHOMY 3HAKOMCTBY. [leJI0 B TOM, 4TO AJISL CO3IAHUS SIIEPHOTO
PaKEeTHOTO JBUraTelisl C IUIa3MEHHBIM PEaKTOPOM HEOOXOIUMBI CBECHUSI 00 ypaBHEHHM COCTOSIHHS, TPAHCIOPTHBIX CBOMCTBAX M COCTaBE ILIA3MBbI
ypaHa, BOJOPOAA, JINTUSL B OOJIACTH BBICOKHMX AaBJICHHH M Temmepatyp. IIpoGiieMa okasanach TpyaHOW M BroJiHE (yHIaMEHTAaJbHOW, a Halll
PYKOBOAMTENL HpOEKTa 4ieH-koppecroHneHT Axamemun Hayk CCCP B.M. Hesies, oGianast GOJBIION INMPOTON B3IJISLAOB U (U3NYECKOM
MHTYHIHER, TocTaBmI B MUHICTEpCTBE 0OIIEro MaIllIMHOCTPOESHISI MacIITa0HbIe HCCIIeOBaHNUS (DyHIaMEHTAILHBIX CBOICTB HeNAeaIbHOMU IIa3MBl.

B oxmHoOlt U3 cO3MaHHBIX TOTIA YCTAHOBOK YAAapHbIE BOJIHBI IPUMEHSIIACH HE TOJIBKO JJISI CKATHS M PAa30rpeBa IJIa3MBI IIE3Hsl, HO U OJTHOBPEMEHHO
ISl ©3MEPEHHH IapaMeTPOB YPaBHEHHI COCTOSHUS yJapHO-CXKATOM MIa3Mbl. [laHHBIE IIOTy4aIlCh B TEPMOANHAMUYECKH HETIOJIHOM BHJE, TAK KaK HE
coJiepXKall TeMIepaTypy M sHTponuto. TeMoil Moero AuMIIoMa, a 3aTeM U KaHIUJATCKOH AMCCepTallUM CTalo HNOCTPOEHUE TEPMOIMHAMUYECKH
MOJIHOTO yPABHEHUS COCTOSIHUS TI0 IAHHBIM yIAPHO-BOJIHOBBIX H3MEPEHUH, TIOJTyYHBILIEE BIOCIIEACTBIN Ha3Banue "pobiema depmu —3enbaosuya'.
BrInosiHuB 3Ty 3a1a4y B TOCTATOYHO OOIIEM BHE M IPHMEHUB 3TOT (OopMaIn3M K HeHJea IbHOH I1a3Me Le3Hs H APYTHX MeTaJUIOB, 51 OIyOJIHKOBAI
pe3yabTaTel B JKypHaae sxcnepumenmatvioti u meopemuyeckoil puzuxu (K3 TP) [17] 1, 3aKOHINB aCHUPAHTYPY, OBLT BEIHYKICH KapANHATIHLHO CMCHATD
TemaTHKy. OTCyTCTBUE MOCKOBCKOU NPOMMCKU M OoJiee YeM TyMaHHbIE NEPCHEKTUBBI C JKHJIBEM HMPUBEIM K paclpeesieHnio Bo BiaauBocTokckuit
MHCTUTYT aBTOMATHKHU. BbLT KyIuIeH Ouitet u nmostyueHs! nogbéMHbIe. OcTaBasach nociueans s popMaIbHOCTh — CIAEIATh ABAIATUMUHYTHBII JOKIA]
Ha CUMIO31yMe 110 TOPEHHIO U B3PbIBY B JICHUHIpajie ¥ MOKOHYUTD C YAaPHO-BOJIHOBOM TEMAaTUKOM, KaK Ka3aJ0Ch, HABCEI 1a.

B MaseHbkoif aymuTOpHE OBUIO IOJHO HAPOAY, & B IEPBOM PSIy B OJMHOYECTBE CHJIEJI IUIOTHBIA HOABIKHBII YeIOBEK CPEIHHX JIET, KOTOPBIA,
nepeOuBas TOKJIaI4MKa, BIOJIHE PACKOBAHHO BEJ JIMCKYCCHIO C 9JIEMEHTAMH arPECCHBHOCTH U HaxuMa. Jl0CTaIoch U MHe, HO, He 3Hasl, 4TO 9T0 "cam
3esnbaoBuy", 51 TOXKE He ObUI BIIOJIHE MOJIUTKOPpeKTeH. CIIOBOM, CHIIBHO MOCIIOPHIIH, & KOT/Ia MHE CKa3aJIH, KTO ObLII MOii ONIIOHEHT, 51 JIMILIAJICS Japa
peun. ITocsie Moero nokaana u nukupoBku b BrojHe cnokoitHO U 10GPOXKeIaTEIbHO NPOJOJIKIII AUCKYCCUIO B KOPHIOPE, IPEUIOKHUB Pl HOBBIX
COZIEPXKATEJBbHBIX 33144 B Pa3BUTHE OKJIa/1a. 5| C U3BMHEHUSIMH CTAJI OTKa3bIBATHCSI, CChUIASCh Ha OThe3/1 U cMeHy Tematuki. ""Ceituac st B¢ ycrporo!"
— ckazan Sb u TyT xe B ¢oite koHepenuu moasén mens k akagemuky H.H. CeménoBy u wieny-koppecrnonaentry AH CCCP ®.1. ly6osumxomy,
KOTOPbIE IPUTJIACHIN MeHsI B UepHOTOJIOBKY, YTO 51 CYUUTAIO OOJIBILIOI CBOCH )XU3HEHHOH yIaueii 1 3a 4TO BCHO KU3Hb Oyay Os1aronapen SIb. Bosbioii
yAa4edl sl CYUTAI0 U TO, YTO TAKUM 0Opa3oMm s momai Ha "opbuty 3enbmoBuua" M MMeN cYacThbe MHOTHE OBl OOLIATHCS, paboTaTh ¢ 3THM
(beHOMeHaIbHbIM YEJIOBEKOM H YUUTHLCS Y HETO.

KcraTty, B TOM e pa3roBope oH 00paTHI BHUMAaHUE Ha CBOIO KOPOTKYIO 3aMeTKY B [18], B K0TOPOIt OH pa3BHUBaJI TOX0OXHUE UJICH U HA KOTOPYIO 5 He
cociasics. Mo€ He3HaHue 3TOU paboTel B pe3ko ocymul, IPOAEMOHCTPHUPOBAB OCOOYIO IIENETHUIIBHOCTD JIFoJiel 3Toro kpyra (JI.B. Anprirysep,
I''M. Tanzensman, C.B. KopMep) K BOmpocaM MPHOPUTETA. 3a ITHM, MHE KaXXeTCsl, CTOMT He TOJBbKO €CTECTBEHHOE XeJlaHue "3acTonbuts" cBou
pe3yJIbTaThL, HO U, YTO MHOTO BaxkHee, — OOJIbIIOe yBaKeHHE K TPYAy H Pe3yJbTaTaM KOJUIET U, KOHEYHO, K CBOEMY COOCTBEHHOMY, HEOOXOIUMOCTh
CIpaBeJIBOI OLEHKH Pe3yJIbTaTa, KOPPEKTHOCTh H BHYTPEHHSIS KyJIbTypa YeJ0BeYeCKUX B3aMOOTHOLLIEHHH B Hayke. Bcé aTo ceifuac kak-To TepsieTcst
M YXOIUT Uy HAc, U 3a TpaHULel. JIroau yBiIeKaroTCsd CaMOLMTUPOBAHUEM M CTAPAIOTCS HE 3aMeyaTh ClIeJIaHHOTro ApyruMu. HaBepHoe, 3T0 n3iepxku
CHCTEMBI TPAHTOB, OCHOBAHHOI Ha 0COOO! TEXHUKE MOATOTOBKU Oymar sl pe)epeHTOB U, B KOHSYHOM CUETe, Ha 0CO00i TEXHUKE BHIOMBAHMUS ICHET .

W emgé y S1b 6bu1a heHOMEHATbHAS TaMATh. MOT Ha3BaTh He TOJIbKO aBTOPA K HOMEP TOMA, HO M CTPAHUILY, TJie MOXKHO IIOAPOOHEe IIPOYECTh O TOM
Wi HHOM (u3rueckoM nporecce. Kak-To Mbl 00Cyk1a11 MO0 paboTy MO PACIIMPEHHIO U CKATHIO MATEPHAJIa, H OH TOBOPUT: "BbI He ywiIn Takoii-To
mexanuzMm". S cnpammBsaro: "A rae 06 sToM MoxHo ountats?" — "B skyprane Physical Review 1942 r.". $I pemms, 4To Takoii )KypHa MHE HUT/IE HE
nocTtath. Beé-taku Toraa muia BoiiHa — CTaIMHIpa ] — U ObLI0 He 0 HaYYHBIX )KypHaJIoB. TeM He MeHee noiuén B Oubimoreky. U uro Bel tymaete? Bee
HOMepa 3a 1942 r. crosi Ha noJike! Bo BpeMst BOMHBI FOCY1apcTBO TPATHIIO ACHBIM HA TO, YTOOBI YUEHbIE MOIJIA CIICAUTH 32 MEPOBBIMU HAYYHBIMU
JOCTHXXEHUSIMHI ¥ HOPMAJILHO paboTaTh!
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menTa! b ckazan CeMEHOBY, UTO 3TO UHTEPECHAS U TPYAHAS
00JacTh U OH JaXKe HpelckasbiBai BMmecTe ¢ Jlanmay [16]
(hba3oBbIe TIEpeXOIbl B OKOJOKPUTHYECKOH TIa3Me B CBSI3U C
eé Metaumsanueit. Toraa 3ebIOBUY axe MPUIyMall CO-
OTBETCTBYIOLIMI SKCIIEPUMEHT, "XOTEJ CTPEJIATH B LE3NI U3
BUHTOBKH', HO B TO BpeMsl HUYETO IIyTHOT'O HE BBIIILIO, TAK
KaK BO3HHUKAIOIINE aXe B JIETKOKHIISILEM [E3UH TapaMeTPhl
TUTa3MBI CIUTHHO He noTsruBaiu 1o kputuku. H.H. Ceménos,
MOCETOBAB HA CYAbOY M HEMOBOPOTJIMBOCTH CBOMX COTPYH-
HUKOB, Aai "3enéupii ceer" HammMm paGoram mo (U3MKE
JIMHAMUYECKOH T1a3Mbl, cHaOuB e€ cBoell HeopmasibHOU
MOAAEPKKOM 10 KOHIIA CBOUX JHEW, a HA 3aMevYaHue U3 3aJja,
4TO B TUTAHE MHCTUTYTA TAKOM TEMBI HET, PE30HHO 3aMETHII,
4To "u Bac KOrjaa-To B miane He 6bu10".

DTOT 3MM30/, KaK U MHOTHE TMPUMEPBI TAKOTO POJIa,
BITOJIHE TepeqaéT MyX HAyYHOU CBOOOJMBI M JEMOKpATH3MA,
KOTOPBIN IapuJl B Hallel AKaleMuy HayK TeX JIeT U KOTOPbII
TaK OTJINYAETCS OT CETOAHSIIIIHETO CMYTHOTO BpeMeHH, KO Aa
BO TJIaBy yIJla BMECTO JKMBOIO Jea CTaBAT "Kouuenuuu",
"npuopuretsl” u "oTH". A peasibHOE HAYUHOE €TI0 TOAaMU
OapaxTaeTrcsi B OIOpOKpAaTHYECKOM O0JI0TE M, KOHEYHO,
6J1aronoJIyyHo IJIOXHET B 6€30TBETCTBEHHOCTHU M OECTOJIKOB-
LIITHE TOJIIBI OKOJIOHAYYHBIX Mapa3suTOB-HAYAIbHUKOB.

Bynyun uenoBexom, a3apTHO yBJICUYEHHBIM HAYKOU, TIepe-
MOJTHEHHBIM HnesiMH, SIb Haxoamn m mputsarmBaji K cebe
CHOCOOHBIX JTFOJIeH U IJIOJIOTBOPHO C HUMU paboTaj, Majio
oOpainasi BHUMaHUe Ha (POPMAJIBLHOCTH, YNHONOYUTAHNE U
cyOopauHAIINIO, YeM, KaK MHE KaXKeTCsl, pa3apakall HeKOTO-
pbIX HAYaJbHUKOB, JJISI KOTOPLIX OH YacTO HE HaXOMHJI
HECKOJIbKAX MHHYT (B OCHOBHOM ISl OOCYXICHUS JIMYHBIX
BEIOOPHBIX [IeJI), B TO BpeMs KaK €ro yUeHHKH W KOJUIETH
npoBoawi ¢ SIb MHOTOYAacOBbIe UCKYCCHM W THCAJIA
COBMECTHBIC CTaThbH. MHE He U3BECTHBI PEaIbHbIE MOTHUBBI
ero npoxyagHoro npuéma B UX®D, Ho 51 yOexa€H, 4TO eciiu
661 b mocie "ucxoma" u3z ApsamMaca okasaics B POJAHOM
emy MHCTUTYyTE XUMHYECKOW (DM3UKH, TO MOJIb3a HAIIEMY
neny Oblia ObI OrpOMHAsi, B OCOOCHHOCTH B CBSI3U C Ha-
crynmuimuM B 1980-x roax mus Hero u Hac "peneccancom"
TOPEHHUSI ¥ B3PhIBA.

PaGoThl O KPUTHUYECKON TOUYKE METAJIOB B PE3yJIbTaTe
"reneponnoro" ummyibca 3eIbI0BAYA TOTYYMIH SHEPIHY-
HOe pa3BuTHe. Bo3HMK MeToj ammabaTr pasrpy3Kd, MO3BO-
JIUBIWHA TOCTUTHYTh OKOJIOKPUTHYECKUX COCTOSHUHA Y MHO-
IMX METAJVIOB ¥ U3MEPUTH IapaMeTphl BEICOKOTEMIIEPATYP-
HOM 4YacTH UX KPUBBIX KHUIIEHMS MMEHHO B TOHl obJacty,
kotopyto Jlannay u 3ejibIOBHY CYMTAJIM HAanboJiee TPy THON
Y MHTEPECHOH! ¢ TOYKH 3PEHUSI METAJUIM3AINH U PeTbe(hHOTO
nposiiieHus 3pdexToB HeuaeanbHocTH [16]. XKanb, uro SAb
HE YBHUJEJ] 3TH Pe3yJbTaThbl, KAK M HEIaBHHUE DPE3YJIbTATHI
MPOSIBJICHUS IJIA3MEHHOT 0 (pa30Boro nepexoja [19], nvonunsza-
MU TJ1a3Mbl MerabapHbIM aaBiieHueM [20] wiau npobiiemy
BSI3KOCTH HEUJCAIbHOH JIEKTPOMATHUTHON U KBAPK-TJIFOOH-
HOH 11a3mel [21].

OCTpO 4yBCTBYS ITyCTOTY, KOTOPYIO OCTaBUJI yXo1 SIkoBa
BopucoBuya, Mbl BCE ke AOJKHBI ObITh OECKOHEYHO OJ1aro-
napusl Ab 3a To MHOTO€E, UTO OH J1aJT HAM BCEM B HayKe U B
KHU3HH: 33 3TOT NpUMep Oe3yKOPH3HEHHOTO MOBEICHUS B
TPYIHBIX ¥ HEOJHO3HAYHBIX CHTYAIHSX U 32 Ty (MOTEpsH-
HyI0 HaBcerja!) BO3MOXXHOCTbH NMPOCTO TO3BOHHTH €My U
pacckazatb 0 HOBOM — yX OH-TO oueHuT! MMenno b mbl
OBl U XOTEJIM paccka3aTbh O T€X HOBBIX PE3ysbTaTax, O KO-
TOPBIX TOUAET peub B MOCIEAYIOIINX pa3iesiax 3 TOro Kpar-
Koro o030pa.

[VOH 2014
2. Y aapHble BOJIHBI

H 3KCTpeMaJibHbIe COCTOSIHUS BelllecTBa
ypaBHeHI/IC COCTOSHUA — (byHKHI/IOHaJ'IBHaﬂ 3aBUCUMOCTb

MeXIy HmapaMeTpaMu, XapaKTepHU3YIOIINMH COCTOSHHE
BELIECTBA, — SIBJIIETCS OCHOBHOM KOJIMYECTBEHHOM XapaKTe-
PUCTHKON BEIeCTBA, JAIOLIEH BO3MOYXKHOCTb HMPUMEHEHUS
ob1rero GopMaIbHOrO ammnapata TePMOJMHAMUKA U JHHA-
MHKH CIUIOIIHBIX Cpell (MaTeMaTHYecKoil (GM3UKN) K Omrca-
HUIO PA3JIMYHBIX (PU3NYECKUX OOBEKTOB U MPOIECCOB UPE3-
BBIYAHO PAa3HOOOPA3HOM MPUPOIBI — OT TEIJIOBBIX MAIIINH
1 OMOJIOTUYECKUX CTPYKTYD 10 YIBTPAIKCTPEMATBHBIX yCIIO-
Brii BobIIOTO B3pBIBA M PEISTUBUCTCKUX aIPOHHBIX CTOJI-
KHOBeHui [11, 22].

3aKOHBI COXpaHEHUSs SIBJISIOTCS OTpakeHHeM HaumboJiee
(byHIaMEHTAbHBIX CBOUCTB CHMMETPHH MPOCTPAHCTBA-BPE-
MeHH (Teopema Hértep); 3aKOHBI COXpaHEHUs (Macchl, UM-
MyJibca ¥ 3HEPTHM) B MAKCUMAaJIbHO OOIIEM MaTeMaTHhye-
CKOM BHUJE OTPAXAIOT BCIO COBOKYIHOCTH IPOIIECCOB B
OKpYXarollleil Hac TpHpOJE, B TO BpeMsl Kak ypaBHECHHUE
cocrostaust (YPC) BBOIUT B 3TOT 0o0mmi GopMaimsmM u
KOHKPETHYIO KOJIMYECTBEHHYIO cenu(pUKY UIMEHHO JTaHHOTO
(KOHKPETHOT'0) COCTOSIHMSI BEIIIECTBA: Ira3a, KUAKOCTHU, TBEP-
JIOTO TeJa, JIEKTPOMArHUTHOHN MJIM KBapK-TJIFOOHHOM IJTa3-
MBI, U3J1y4eHus siaepaoit matepuu. [loaTtomy untepec k YPC
BelIecTBa Bcerga ObLT IOCTATOYHO BBICOK HE TOJIBKO C TOYKH
3peHHs] MHOTOYUCIICHHBIX MPAarMaTHYeCKUX (TEXHUYECKUX U
9HEPreTUYECKUX) MPIIOKEHUM, HO U C TOYKH 3PEHUS MOHU-
MaHMsI ¥ OTIMCAHHUS IPOIIECCOB U SIBJICHUI IPH IKCTPEMAJIbLHO
BBICOKHX KOHIIEHTPAIIMSIX SHEPTUN — Ha CTaausiX bosmbioro
B3PBIBA, & TAK)KE HA KOHEYHBIX CTA/IASIX IBOJIFOIINYU acTpOdu-
3UYECKUX OOBEKTOB (HEHTPOHHBIX 3BE3M, YEPHBIX IBID),
KOT/Ia MO/ ICHCTBUEM T'PABUTANMOHHOTO CKATHS U TEPMO-
SIIEPHOTO SHEPIOBBIACICHNS PEAIM3YIOTCSl YIbTPABBICOKHE
JTaBJICHUSI ¥ TeMIIEpAaTyphl siepHoro Bemectsa [S5, 10, 23—
30]. PeBosironimoHHBIE OTKPBITHSL B ACTPOHOMHUHU TOCJIETHUX
necstunetudr [5, 10, 13, 26—35] (HedTpoHHBIE 3BE3MHI,
MyJbCaphl, YEPHBIE IBIPBI, KPOTOBBIE HOPBI, Y-BCILIECKH,
9K30IIJIaHEThI) CBUAETEILCTBYIOT O HOBBIX IPUMEPAX IKCTPE-
MAaJIbHBIX COCTOSIHUIA, U3yUeHHe KOTOPBIX HEOOXOAUMO IS
pelIeHns MPUHIMITUATILHBIX BOIPOCOB COBPEMEHHON acTpo-
(uznkm.

Hauano wucciegoBanuii BbICOKMX maBiieHWid B XX B.
CBSI3aHO C nuoHepckumu padortamu I1. Bpumxmena [36],
yaocTtoeHHbIMU B 1946 r. HoGeneBckoii npemun* "3a n3006-

* MHTEpecHO OTMETUTh, 4To eui€ B 1918 r., TO ecth 3a 28 Jjer 1o
npucyxnenust Ilepcu Bpumxmeny HoOeneBckoil mpemum, B caMoM
mepBOM TOMe XypHana Ycmexu ¢usuueckux nayk (Y®H) pemaktop-
ocHoBatesib YO H (akanemuk I1.I1. JlazapeB) u ero nomMouHuku (Kypa-
TOpPUI — aHAJOI HbIHEeIHeH penkosierun Y®PH — axaJleMuKu
AH. KpeuioB u I1.M. Banbmen) cowm HeoOXOIMMBIM paccka3aTh
YATATEJISIM XKypHaJa (kak 00 OTHOM U3 CaMbIX BBIAIOLIUXCS YCIIEXOB B
9KCIEPUMEHTAIIBHOM (u3uKe Tex jieT!) 0 paboTax bpumkmMena, TOMeCTHB
B Y®H (B nepBbIX TPEX MOCIEIOBATEIbHBIX BbIyckax 1918 r.) moapoo-
Helmmii 0630p A.B. Pakosckoro "Uccnenosanus Bpumkmena B 061acTu
BBICOKUX maBiieHuii" [37], koTopwlil 3aBepuiasics cioBamu: "TIOCKOIBKY
MOXHO CYIHTb IO CTaThsM BpumkmeHa, B OJypkaifllieM BpeMEHH MBI
JOJDKHBI OXHIATh OT HET0 HE TOJILKO HOBBIX O9KCHEPHMEHTAJIBHBIX
HCCIICTOBAHNIA, HO U Psi/Ia TCOPETHICCKUX M3BICKAHUN B H3yIaeMOU MM
obnactu. Ham octaérest TepnennBo K aaTh U TOPSIYO MOKETATH MOJIOIO-
My (poauiics B 1882 r.) aMepuKaHCKOMY YYEHOMY JaJIbHEHINUX yCrexos"
[37, c. 203]. A B 1995 r. yxe HaA00OPOT — aMEPHKAHCKHH y4EHBIN
H. Kunsep roBopuT 0 TaJaHTIUBLIX HCCIEIOBATEISIX U3 UepHOT0JI0BKI
— yueHuKax mkoibl 1.5, 3enbaoBuda, 0TMeYast yHUKATBHOCTD HX paboT
(1 B 4EM-TO aHAJIOTUYHOCTH paboTaM BpumxkMena) no co3gaHuro coBep-
LIEHHO HOBOW 00JacTu (U3MKM — JAMHAMUYECKON (DU3UKU ILJIOTHOM
mwia3msl [38, ¢. 597]. (IIpumeu. ped.)
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peTeHue npudopa, MO3BOJISIOIIEI 0 CO31aBATh CBEPXBBICOKHE
JaBJICHHSI, W 32 OTKPBITHS, CACJAHHBIE B CBSI3H C ITHM B
(busvKe BHICOKHX AaBJieHui". DTH UCCIIEMOBAHUS CRKUMAEMO-
CTHU ¥ IPYTHX (PU3MUYECKUX CBOWCTB BEIIECTB MPOBOIMIINCH B
YCIIOBHSIX CTATHYECKOTO JKCIEPHUMEHTA MPH JAaBJICHUSX JIO
nopsimka 10 T'Tla'. MoXHO TOTbKO TOpakaThCs yAUBH-
TEJIbHOW MPO30PJIUBOCTH KJIACCUKA, KOTOPBI oT™Meua [39]:
"HeTr coMHeHuii, 9TO HambOJiee BBICOKHE TABJICHUS OYIyT
JIOCTUTHYTHI U B JAJTbHEHUIIIEM TP MTOMOIIH TOTO HJIA HHOTO
HCIIOJIL30BAHUS YIaPHBIX BOJIH".

N neiicTBUTENBHO, 3TO BpeMs HACTYIIUJIO OY€Hb CKOPO —
yxe ¢ 1945 1. u3MepeHus yIapHOil CXXUMaeMOCTH BEIIECTB
pu AaBJICHUSIX B HeCKoJbKO AecsiTkoB I'Tla cramu mpoBo-
nuThes B JIoc-AlaMOCCKO# HalMOHAJIBHOM JTabopaTopuu, a
B PoccuiickoM ¢enepasibHOM siiepHOM nieHTpe (Ap3amac-16)
AHAJIOTUYHBIE IJTAHOMEPHBIE pabOoThl HE3aBUCUMO HAYAJIUCh
B 1948 r. SIb ObUT OHUM W3 NMUOHEPOB — OCHOBATEJICH
yIApHO-BOJIHOBOTO HampasyeHus. CeroaHsi MakCuMasbHbIe
JIaBJICHHSI, TOCTUTHYThIE B YAaPHO-BOJHOBBIX 3KCIEPUMEH-
Tax, B TBICSIYY pa3 MPEBOCXOSAT CTATUUECKUE MTPEIEIIbI.

IIpu UCIOIB30BAHUN AUHAMHYECKUX — YAaPHO-BOJIHO-
BBIX — METO/I0B HCCJIEOBATEISIM IPUXOIUTCS UMETH JIEJI0 C
CHUTYallMsIMH, B KOTODPBIX B TEYEHHE KOPOTKOTO BPEMEHHU
MPOUCXOANT AWHAMHYECKOE BO3ICHCTBHE HA BELIECTBO,
COTIPOBOXKIAFOIIIeeCS OOIBIINMI N3MEHEHUSIMHA — T'PaINEH-
TaMu — BCeX (PU3MYECKUX MapaMeTpOB, BO3HUKACT JBHIKE-
HUE CpeJibl U T.11. B 00111eM BUjIe 9TH P OIIECChI OMUACHIBAKOTCS
YpaBHEHUSIMU Ta30BOM TUHAMUKH B YACTHBIX IPOU3BOIHBIX,
KOTOpPBIE BBIPAXAIOT 3aKOHBI COXPAHEHMS] MACChl, UMITyJIbCA
7 SHEPTHUH:

%’?erivpu:o, %eriV(P“X“WLn):Oa
(1)
2 2
—6,0(E;Zu /2)+div [pu<E+u7> +nu] =0,

rae 0/0t — 0003HaYeHHe JIOKAJIBLHOM, T.€. OTHOCSIIEHCS K
JTAaHHOU TOYKE MPOCTPAHCTBA, YACTHOW NPOU3ZBOAHON IO
BPEMEHHU, p — TJIOTHOCTh BEMIECTBA, W = (U, Uy, U:) —
BEKTOP CKOPOCTH, T = (m;) — TeH30p HanpsoxeHuiiZ. Cuc-
Tema (1), KoTopasi 3aMBIKaeTCsl YpaBHEHUEM COCTOSHUS
E = E(p, p), Kak IpaBuJjIO, pelIaeTCsl YUCICHHO.

Jus ciaydast aBTOMOZEIBHOro TeueHusl ypaBHeHus (1)
YOPOINAOTCS, U MOITOMY B JTUHAMUYECKOM SKCIEPUMEHTE
CTPEMSITCSl PeaIn30BATh UMEHHO AaBTOMO/IEIIbHBIC PEKUMBI.
IMpakTHueckn BaXXHBIM SIBJISIETCS CIyYail CTalMOHAPHOMN
yAapHOI BOJIHEI [4].

VnapHasi BOJIHA SIBJISIETCS OCOOBIM (DH3UYECKUM OOBEK-
TOM C YHUKaJbHbIMU cBolcTBamMu. Ilpu pacmpocTpaHeHnn
[0 BELIECTBY CTAIMOHAPHOTO YAAPHOTO Da3phblBa Ha €ro
(pOHTE BBIMOIHSIOTCS 3aKOHBI COXPAHEHWS MAacChl, UM-
I1yJIbCA U 3HEPTuu [4], KOTOPBIE CBA3BIBAIOT KHHEMATHYECKHE
napaMeTpbl — CKOPOCTh YJapHO# BOJHBI D M MAacCOBYIO
CKOPOCTB BeIllecTBa 3a e€ GPOHTOM u — C TepMOTUHAMHMYC-
CKMMH BEJIMYMHAMM — YyJIeJIbHOW BHYTpeHHeH sHeprueil F,
JaBJICHUEM p U YyIEJIbHBIM 00BEMOM V' — mpoCThHIMU

! B (pusKKe BBICOKHX JaBJICHUI HAPSY C €IMHULIAMMU JABJIEHUIT CHCTEMBI
CHU Taxxe NPpUMEHSIOTCS] BHECUCTEMHBIC €IMHHIIbI, B YaCTHOCTH Oap uiin
aT™ocdepa, 1 6ap = 10° Ila = 0,987 atm.

2 OT™METUM, YTO B TUIPOTMHAMUYECKOM NIPUBIIMKEHUH TEH30D HANPSIKE-
Huit chepuueckuit: wy = pdy., O — cumBoJ KpoHekepa.

C ZZZ. 777, 777777,
- B AJIMa3HbIC HAKOBAJIbHI
[ Y 1apHble BOJIHBI
* Tlomzemusie B3pbiBbl, CCCP—Poccus
103 & ® Tloazemusble B3pbiBbl, CIHIA
E — JlazepHble y1apHbIC BOJHBI
r ® Kpuruueckue TOUKH /
§ i % / , /
= 102 L 7
5 E , 4
E F /// / Z. % Y j
% C * * * * *
< L ® (J
= g "‘
101 [}

10°

0 20 40 60 80 100
ATOMHBII HOMEp Z

Puc. 1. VccienoBannast o6yacTh JaBiicHU# 3jeMeHTOB. CTaTHYecKue

JaBJICHUSI — aJIMAa3HbIC HAKOBAJIbHU, JUHAMHUYCCKUE — YyIapPHBIC BOJI-
HbI, IOA3€MHBIC B3PBIBBI, JIA3CPHBIC YIaPHBIC BOJIHBI.

aﬂre6paﬂ'{eCKI/IMI/I COOTHOUICHUSIMMU
V' D—u p=po+ Du
T ) = Po T
Vo D Vo )

1
E = E +3 (p+po)(Vo—V),

rae uaaekcom () OTMEUeHBI TapaMeTPhl HOKOSIIIIETOCS Bellle-
cTBa mepen GppoHTOM yaapHOW BOJHBI. YpaBHeHHS (2),
U3BECTHBIE KaK 3aKOHbI [ TOrOHMO, TO3BOJISIIOT IO PETUCTPA-
LIUU JIIOOBIX OBYX M3 NSATU mapamerpos, E, p, V, D, u,
XapaKTepU3YIOMUX yAApHBIM pa3pblB, HAUTU THUIAPO- U
TepMOIUHAMHYECKUE XapaKTepUCTUKU BemlecTBa. Hambo-
Jlee TPOCTO M TOYHO OAa3MCHBIMU METOAAMH H3MepsieTcs
CKOPOCTB yAapHOH BOJHEI D. BEIGop BTOpOTo m3MepsieMoro
napaMeTpa 3aBUCUT OT KOHKPETHBIX YCJIOBUH 3KCIIEPUMEHTA,
a pe3yJbTaTOM U3MEPEHUH M NpPUMEHEHUs! ypaBHEeHu# (2)
siBisieTcst kastopuueckoe YPC E = E(p, V).

Jpyroe BaxxHOE aBTOMO/IEIHHOE PELIEHNEe OTHOCUTCS K
cITy4yaro IEHTPUPOBAHHOI BOJIHBI pa3pexeHus: Pumana [4]. B
9KCIIEpUMEHTAaX 10 (PUKCAIIMN KPHUBBIX M303HTPOMHIECKOTO
paclmpenus yaapHO-cKaToro BeniecTna [23, 26] cocTosHus
B IEHTPUPOBAHHOHN BOJIHE Pas3TPy3KH OIMCHIBAIOTCSI MHTE-
rpaiamu Pumana [4]

PH /dy\ 2 Mo rdu 2
V=VH+J <—> dp, E:EH_J p(—) dp, (3)
) dp )4 dp

KOTODBIE BBIYUCISIOTCS BAOJb M3MEPEHHON M309HTPOIBI
ps =ps(u) (Vu, pu 1 Ey — COOTBETCTBEHHO Y/EIbHBI
00BEM, TaBJIeHNE U BHYTPEHHSISI SHEPTHsI HICXOTHOTO COCTOSI-
HUs Ha yaapHoil aamabate). [IpoBoasi perucTpanuu mpu
Pa3IMYHBIX HAYAJbHBIX YCIOBHSIX U MHTEHCUBHOCTSIX yAap-
HBIX BOJIH, TAK)X€ MOXHO OIpeleSiuTh Kajopuieckoe YPC
E=E@p,V).

MeToasl U3MEpeHNH YOAPHONH CKMUMAEMOCTH BEIEeCTB,
MPpoOJIeMBI TeHEPAITUH BRICOKUX U CBEPXBBICOKUX JTaBJICHUIA 1
yBJIEKATeJbHASI UCTOPHS BOMPOCA MOAPOOHO HM3JIOKEHBI B
MoHorpadusx [4, 23, 26] u ob63opax [6, 8—10, 40—-49]. B
YKa3aHHBIX HCTOYHHKAX MOJAPOOHO PACCMOTPEHBI OCHOBHBIE
9Tanbl Pa3BUTHS (UBHKH BHICOKMX IWHAMMYECKHX aBIIe-
HUII — OT mepBbIX paboT 1950-X romoB, B KOTOPBIX C
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MIOMOIIbIO B3PBIBHBIX T'€HEPATOPOB ObUIM DPEaM30BaHbI
nasienuss qo 500 I'Tla, mo OoJjiee mO3aHUX pabOT MO
CO3JIAaHUIO W M3YYEHHIO 3KCTPEMAIIbHBIX COCTOSIHAN Bellle-
CTBa NPU J1aBJICHUSIX B HECKOJIbKO coTeH TIla, mosryyeHHbIX ¢
TIOMOIIIBIO MOIIHBIX JIA3€POB M B YCJIOBHSIX I10JI36MHBIX
B3pbIBOB. JloCcTymHasi HA CErOAHSIIHANA JIEHb IIKaja JaBJe-
HUU moka3zaHa Ha puc. l. B atux paborax peanmzoBaH
¢unocodckuit MPUHIUI OJHOTO U3 OCHOBOIIOJIOKHUKOB
(U3MKN DKCTpEeMAJILHBIX COCTOSIHHI BEIIECTBA, KOJUIETH U
apyra SIB, FO.B. Xaputona: "MbI J0JKHBI 3HATH B JECATH
pa3 GoJiblle TOro, 4TO TpedyeTcs Ul PELIeHUs] IpakTuye-
ckux 3amau". B pasgeie 3 Mbl mOAPOOHO PacCMOTPUM
(ynnamenTanbable uaen b, peanusanus KOTOPBIX TO3BO-
JIMIa 3amoJIHUTH Oejible MsATHA Ha (DU3WUECKOW KapTUHE
(ha30BBIX COCTOSHUIA BEIIIECTBA.

3. 3agaua ®epmu — 3eib10BHYA.
ITocTpoenue TepMoaUHAMHYECKH MOJHOIO
YpaBHEHMA COCTOSIHMSA MO pe3yabTaTamM
JUHAMHYECKUX H3Mepel—ll/ll71

TunuyHasi TOBEPXHOCTh TEPMOIMHAMUYECKOTO IOTCHIMAIA
p(V, T) nns asmomunust nokaszana ua puc. 2. K 1950-m rogam
HA 3TOI MOBEPXHOCTH ObLIa U3BECTHA TOJIBKO JIMHUS OCHOB-
HOU ynapHO#W aamabatel H; mpu MeraGapHBIX JaBJICHUSIX.
JocToBepHas 3KCIepHMEHTAJIbHAS WJIN TeOopeTHYecKas
nHDOpManus o cBoiicTBax KpHCTajja, XHIAKOCTH WJIH
IUTa3MBbI IPU BBICOKHX JAaBJICHUSX M TEMIIEPATYpaXx, MOJI0XKe-
HIA (ha30BBIX TPAHMUI] IUIABJICHUS, HCIIAPCHUS M KPUTHYECKON
TOYKM OTcyTcTBOBasa. CTporo rosops, u nojoxenue H;
OBIJIO JOCTATOYHO YCIOBHBIM.

Cremmduueckasi 0COOCHHOCTh JHHAMMYECKUX 3KCIEPH-
MEHTOB, HA OCHOBE KOTOPBIX CTPOSITCS IOJIYIMITMPAUCCKIC
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Puc. 2. ArperatHbie cocTosiHUS BellecTBa. M — 00JIaCTh IJIaBJICHHUS,
R — rpanuna aByxda3Hoil 00JACTH KXUAKOCTh—IAP C KPUTHYCCKOU
toukoit CP, Hy mw H, — ynapsele agmabaTsl KPHCTAJUIMYECKOTO W
nopucroro amoMuuust; Hyir 1 Hajrgel — yIapHble anmabaTsl BO3ayxa
asporensi, AH — m3MepeHus: H30TEPMHUUECKON CKUMAEMOCTH B aJiMa3-
HBIX HAKOBaJIbHSX, JKM — M3MepeHHs IIOTHOCTH KUAKOT'0 MeTaJlj1a IIpu
KOoMHaTHOM JnaBieHnu, IC — wu3osHTponmyeckoe cxartue, IBIT —
3JICKTPOB3PBIB IPOBOJIHUKOB — OTIBITHI IO M300apUYECKOMY pacCIInpe-
HUIO aJIFOMHUHHUEBBIX MPOBOJIOK, HATPETHIX MOIIHBIM MMITYJIbCOM TOKQ,
S — u3osHTpOIEI pasrpy3ku, SIS18 u SIS100 — obsactu, TOCTHKUMBIE B
9KCHEPUMEHTAX C My4YKaMH TSDKEIBIX MOHOB Ha yckoputensix SIS18 u
SIS100.

Mozaenn YPC, cocToUT B TOM, YTO ONBITHBIC JaHHBIC MO3-
BOJISIFOT HOJIYYUTh YPABHEHUE COCTOSIHUSI BELIECTBA TOJIBKO B
TepMOJIMHAMUYECKH HemosiHoM Buze: E = E(p, V), Tak kak
BHYTPEHHSISI SHEPT Ul HE SIBJISIETCSI TIOJTHBIM TEPMOTHHAMMYE-
CKUM IOTEHIMAJIOM [0 OTHOIIEHUIO K IEPEMEHHBIM p U V/,
HO3TOMY Ui TOCTPOCHUS 3aMKHYTOH TEPMOJIMHAMUKH
HeoOXoMMa JIOTIOJTHUTENIbHAS WH(pOpMAIMS O TeMmIepa-
type T = T(p, V) [4] wiu sutporuu S = S(p, V), koTopas
KpaifHe CYIIeCTBEHHA [IJIsl pa3pabOTKH aeKBATHBIX OJIYIM-
MUPUYCCKUX YPABHEHHI COCTOSHHUS.

Jeno B TOM, 4YTO JUHAMHUYECKUAE METO/IbI UCCIICIOBAHUS
[4] ocHOBaHBI Ha (uKcalMM MEXaHUYECKUX IMapaMeTpOB
THIPOIMHAMUYECKOTO IBU)KCHUSI, KOTOPBIE HE Aat0T HHOOP-
Mallii O TEPMUYCCKUX UJIM SHTPOIUIHBIX XaPaKTEPUCTUKAX
YIapHO-CKATOTO BEIIECTBA.

JuHamMuveckue METO/bl JMArHOCTUKU, OCHOBAHHBIC HA
0o0IMX 3aKOHAX COXPAHEHWS, TMO3BOJISIOT CBECTH 3a1ady
OIIpEIeJICHUS] KaJIOPUYECKOTO YpaBHEHHsI COCTOsHHS E =
= E(p, V) K UI3MEPEHUIO KHHEMATHYECKUX MAPAMETPOB IBH-
JKEHUsI yIAPHBIX BOJIH U KOHTAKTHBIX ITOBEPXHOCTEH, T.C. K
PErUCTPANNN PACCTOSHUNA W BPEMEH, YTO MOXET OBITh
BBITIOJIHEHO C BBICOKOW TOYHOCTBIO. Kak MblI oTMeua,
BHYTPEHHsISI SHEPTUsl, OJTHAKO, HE SIBJIICTCS TEPMOIMHAMMYIC-
CKHM MOTEHIUATIOM 10 OTHOUICHHUIO K MEPEeMEHHBIM p, V, u
JUIS TOCTPOCHHSI 3aMKHYTOW TEPMOIMHAMUKU CHCTEMbI
HEOOXOIMMa JTOTIOJIHUTENIbHASI 3aBUCHMOCTh TEMIIEPATYPBI
T(p, V).

B onTuyeckn mpo3pavHbBIX U30TPOIMHBIX cpenax (rasbl,
MOHHBIC KPUCTAIUIBI U T.I.) TEMIOEpaTypa U3MepsIeTCsl COB-
MECTHO C APYTMMH HMapameTpaMu yAapHoro cxartus. KoH-
JICHCHUPOBAHHBIC CPE/IbI, B MEPBYIO OYEPE/b METAJLIbI, KaK
MPpaBUJIO, HENPO3payHbl, TaK 4YTO CBETOBOE W3IIyYeHHE
YIapHO-CKATOM CPe/Ibl HEIOCTYITHO ISl PETUCTPAIIUY.

B cootBerctBumM ¢ mpemnoxenneM . Pepmu [50] u
S1.B. 3enpaoBuua [3] TepMOAMHAMUYECKH TMOJHOE ypaBHE-
HHUE COCTOSIHHSI MOXET OBITh IOCTPOEHO HEIMOCPEICTBEHHO
O pe3yJIbTaTaM TUHAMHYECKAX U3MEPEHHil, Oe3 mpuBJede-
HUsl alpUOPHBIX COOOpaXkeHWI O CBOWCTBaX M XapakTepe
HCCIIelyeMOoro BelecTBa [23, 26], ucxoas U3 nNepBoro 3aKoHa
TEPMOIMHAMUKA U U3BECTHOI M3 IKCIHEPHUMEHTA 3aBUCUMO-
ctu E=E(p,V) (um 6onee ynobuout dyuxuuu y(p, V) =
=pV/E(p,V)). OTo NpUBOAUT K JIMHEHHOMY HEOJHOPOI-
HoMy nuddepennmanbHoMy ypaBrenuto st T(p, V)

@) o @) e @

PELICHUC KOTOPOTO CTPOUTCA METOAOM XaPAKTCPUCTUK:
op p+@EYV), or T

o= @ERp, ° V- ©E@p), )

nim

v
E = Eyexp <—J y(V,E)dan),
Vo

PV [V (3Iny(E, V)
™z exp { JV” (76 ™ dinV|.

Vpasuenusi (4)—(6) ITONOJHSIIOTCS HAYaJbHBIMH YCIIO-
BUSIMH: TeMIlepaTypa 3aJaéTcsi B 00J1aCTU MaJIbIX IIOTHOC-
Teil, rie BO3MOXEH e HAOEKHBIA TEOPETHYECKUN PaCUET
(ue3ueBast 1ia3zma), JuOO OHA M3BECTHA U3 CTATHYECKOTO
skcnepumenTa [23, 26].

(6)

T=T



T. 184, Ne 3]

S.B.3EJIbJIOBUY U TTPOBJIEMbI YPABHEHUIM COCTOSIHUS BEUIECTBA B DKCTPEMAJIbHBIX VCJIOBUSAX 237

0,7 1,0 1,3 1,6
o

Puc. 3. ®azoBas nuarpamma Bojbdpama, corjiacHo [51], B miockocTu
nmasiieHne (p)—creneHs cxatus (o), rae o = Vy/V, Vo — ynenbHbIit
00BEM B HOPMaJIBHBIX ycIoBUsX. KpuBble — ynapHble aquabaTsl OpH-
CTOTO MeTaJula NP! Pa3HbIX 3HAYEHUSX CTENEHN NOPUCTOCTH /1, yKa3aH-
HBIX OKOJIO KpHBBIX (m = Vio/ V), Vo — HavaJbHbIA yAeIbHBIA 00bEM
HOPUCTOTO BEIIECTBA). p. — KPHUBAsi XOJOJHOTO cxaTusi. Pasinunbivu
CHMBOJIAMH HOKa3aHbI 9KCICPHMCHTAJIbHBIC JTaHHBIC.

HeoOxomumblie s pacuéra mpasbix udacted (5), (6)
3aBucumoctu E(p, V) ompeaessuuch 1Mo 3KCHEPHUMEHTAIb-
HBIM JIAHHBIM B BUJIE CTEIICHHBIX TOJIMHOMOB

> ap'V,
J

i

a st p(E, V) — B Bujie ApOOHO-paliMOHAIBHBIX (hyHKIHIA.

OrnpesiesieHre TOYHOCTH MOJIYYEHHOTO PEIlIeHHS! B 3aBU-
CUMOCTH OT 9KCIIEPUMEHTAJIbHBIX TIOTPEIIHOCTEN U TTOTpell-
HOCTEl HayaJbHBIX [AHHBIX OCYLIECTBJISUIOCH METOAOM
MonTte-Kapio mocpencTBoM YHCIEHHOTO MOJEIUPOBAHUS
BEPOSITHOCTHOM CTPYKTYPHI IIpo1iecca u3mepenus [23, 26].

JlaHHBI TEpMOAMHAMUYECKANA METOT HOCUT OOImmiA Xa-
pakTep — OH CBOOOJICH OT OTPAHUIUBAOIINX MPEITOTIOKE-
HUI O CBOMCTBaX, XxapakTepe u (a30BOM COCTaBe UCCIIeye-
MO cpefbl, HOCKOJIbKY OCHOBAH Ha MEPBBIX HMPHUHIMIAX
MEXaHUKHU CIUIOIIHON CpeJibl: 3aKoHaX coxpaHenus (2), (3) u
OCHOBHOM T€PMOIMHAMHUYECKOM TOXeCTBe (4). DTa TEpMO-
JNIMHAMUYECKAs] YHUBEPCAJBHOCTh Jajla BO3MOXHOCTbH TO-
CTPOUTSH IO €IMHON METOJUKE YPABHEHUS COCTOSIHUS IITUPO-
KOI'0 CTIEKTpa KOHJACHCUPOBAHHBIX CPeJl, a TAKXKE IPUMEHUTH
ero jisi onucanus ($a3oBbIX npepatueHuii [23, 26]. Oco-
O6eHHO 3(D(PEeKTUBHBIM 3TOT METOJ OKAa3aJICs JJIS U3YUCHHS
TepMOJAMHAMUKH HEUJAEeaIbHO I1a3Mbl 11e31s [23] Ha OCHOBE
9KCHEPUMEHTOB I10 YIAPHOMY U aIUa0aTHYECKOMY CKATHEO
HACBIIICHHBIX MMApOB METAJUIOB OCHOBHOW U MEPEXOJTHOU
IPYII, HOHHBIX KPUCTAJIOB, OKCHIA KpeMHHUs. Pe3yabTaTsl
pacuéra Takoro poga Ijs BoJibdpaMa MpeACTaBJICHbI Ha
puc. 3.

4. Yz(apﬂoe C/KaTHE MOPUCTOI0 BEIIECTBA

B 1950-e ronst Ab mpeanoxui sKkCiepuMeHTAIbHO UCCIIE0-
BaTh yJapHOE CXKaTHe OJHOTO M TOTO JK€ BEIIeCTBA MPHU
PA3JMYHBIX HAYAJIBHBIX IJIOTHOCTAX [4]. B Takom ciyuae
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Puc. 4. Juarpamma [aBJIeHUE —Y/AEIbHbI OOBEM yIAPHOIO CXKATHUS
nopucToro BewecTBa corjacho [4]. Hy u Hy — ynmapuele aguabaThl
TMOPUCTOTO0 M KPHUCTAJIMYECKOTO BEIIECTBA, P — KPUBAsl XOJOIHOTO
cxaTtust. [ OpH30HTaIBHOM IITPUXOBKOM NMOKAa3aHa BHYTPEHHSISI QHEPT U,
nproOpeTEHHAS IPU YAAPHOM CKAaTHU HOPHCTOTO BEIECTBA, BEPTHUKAJIb-
HOM — NpH yJITapHOM CXXATUM KpUCTAJIa, KOCOU LITPUXOBKOM — ynpyras
SHEprusl.

YIApHOTO CXXATHsI MOPHCTOTO BENIeCTBA — Beep aauadat
H, — peanu3zyercsi 06jacTh $pa3oBoil AuarpaMmel, OTJIHY-
Has OT OCHOBHOUW ynapHoil agmabatbl H| W uMeromas
OTHOCHUTEJIbHO HEE MOHMKEHHYIO IUIOTHOCTH (CM. puc. 2).
Wnes metona npencrasiena Ha puc. 4. I3 reoMeTpuieckoro
paccMOTpeHHus mpouecca yIapHOTO CXATUS ITOPUCTOTO
o0pasna pU3NIeCKu NOHSITHO, YTO IPH CKATUU JO OJTHOTO U
TOTO JX€ KOHEYHOro 00BhéMa V BO3pacTaHHWe MOPUCTOCTHU
BEIIECTBA YBEJIMYMBAET TEIJIOBYIO YACTh SHEPIMU U, COOT-
BETCTBEHHO, TEIJIOBYIO KOMITIOHEHTY JaBJICHUSI.

B npoaHaIM3UPOBA TAKXKE BIUSTHHUE TETIOBBIX 3 (hek-
TOB Ha MOJIOXKEHUE yAapHOU aanabaTsl B (pa30BOM TIIOCKO-
CTH U, UCXOs U3 IPOCTHIX (PU3NIECKUX COOOpaKeHUI O BUIE
VPC, Teoperuyecku moiyuus 3QpQPeKT aHOMAJIBHOTO yaap-
HOTO CKaTHsI HOPUCTOro BemecTBa. Oka3pIBaeTCs, 4YTO yAap-
HOE CXKATHE BEIeCTBA C HU3KOW IUIOTHOCTBIO NMPUBOJHT K
HACTOJIBKO OOJIBIIIMM BEJIMYUHAM TEILUIOBOTO JABJIEHUS, YTO
IJIOTHOCTh B KOHEYHOM COCTOSIHMM OKa3bIBAE€TCSI MEHbILIE
HOpMaJIbHOH. JlaHHBIN 3QQPEeKT aHOMANIBHOTO XO0Ja ynap-
HOM ammabaThl OBLT JKCHEPHUMEHTAJIBHO MOATBEPXKIEH B
MEPBBIX K€ MCCIECAOBAHMSIX YAAPHON CKUMAEMOCTH HOPHUC-
TBIX METAJUIOB: BOJIb(Gpama [52], aTFOMUHS, ME/IH, HUKEJIS U
cBuHIA [53].

BrinosiHeHHOE BHOCJIEACTBUM CHCTEMATHYECKOE H3Yyue-
HHUE YAApHBIX aauabaT MOPHUCTHIX BELIECTB (CM., HAIPUMeED,
pabotsr [44, 54—68]) MO3BOJIMIO MOJYYUTh pedepeHTHYIO
IUJISL TIOCTPOSHHS IHpokoauana3onueix Y PC napopManmo
¥ 3HAYUTEJIBHO PACIIUPHUIIO HAIIM MPEACTABJIEHUSI O TEPMO-
JMUHAMUYECKUX CBONCTBAX IJIOTHOW JKUAKOCTH U IUIA3MBbI.
Tax, HanmpuMep, OJHOBPEMEHHO C TMOJIYYEeHHEM TAHHBIX O
CBOMCTBAX XUAKUX METAJUIOB MPHU MeradapHbIX AaBJICHUSIX
yAapHOTO CKaTHs [53] OBLIO MOCTPOCHO TOJIY3IMITUPHUECKOE
VPC meTamioB ¢ yI€TOM MepeMeHHON TENIOEMKOCTH aTo-
MOB PEIIETKU ¥ BKJIa1a 3JIEKTPOHOB MPOBOIUMOCTH.

Crengyer OTMETUTD, YTO YUYET 3(hhekToB aHrapMoHU3Ma
TEIUIOBBIX KOJIEOAHMH aTOMOB ONPEAEIISICS OTHOLICHUEM
TEIUIOBON COCTABIISIIONICH SHEPrUM K YNPYrol u ocyle-
CTBJISICSL HA OCHOBE JTAHHBIX MO YIAPHOMY CKATHIO TIOPH-
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Puc. 5. daszoBas auarpaMMa aJIOMHHHS IOPU BBICOKHX JaBJICHHSX.
PesynpraTsl pacuéra mo YPC: m3oTepmbl (IITPHXOBBIE KPUBBIE) IPH
TeMIIepaTypax, yka3aHHbIX Ha PUCYHKe, U yaapHble ainadaThl IOPUCTHIX
00pas31oB (CIUIOLIHbIE KPUBBIE) IPU 3HAYEHHSX CTENEHH IOPUCTOCTH 71,
yYKa3aHHbIX OKOJIO KpHBBIX; M — o0Ojacth miaBieHus. CUMBOJIAMUI
MOKa3aHbl YKCIEePUMEHTAIbHbIC JaHHbIe. Ha BcTaBke — CKOPOCTD 3ByKa
¢s(p) B ymapHo-cxxaToM amomuHun: pacyéT no Y PC (xpuBas) u sxcrepu-
MEHTAJIbHbIE TOYKH (CHUMBOJIBI); CTPEJIKH YKa3bIBAIOT IIOJIOKEHHE ILIa-
BJIEHUS B yJJaPHOI BOJIHE.
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Puc. 6. da3oBas nuarpaMma oJioBa NP BBICOKUX JaBJieHUsIX. Pacuér no
VPC: uzorepMbl (IUTPUXOBBIE KPUBBIE) MPU TEMIIEPATYpPaAX, YKa3aHHBIX
Ha PUCYHKE; yJapHbIe aauadaThl MOPUCTHIX 00Pa3loB (CIJIOMIHbIE KPH-
BbI€) NIPH 3HAYCHUsIX crenenu nopucroctu m = 1 u 1,81; H; — ynapnas
ammabara XUAKoro merauia, M — obmacts wiaBienusi. CHMBOJIBI —
9KCHEPUMEHTAJIbHBIC JAHHBIE.

CTOTO BemlecTBa. PHCYHOK 5 MILTFOCTpHpYET KayecTBO pac-
yéta (pa30BON TUATrpaMMBbl AJIFOMHUHHMS TIPU BBICOKUX J1aBJIe-
HUSIX ¢ MoMoIibo MHOTO(da3zHoro YPC [69].

WuTepecHo comocTtaBUTh Ha (Pa30BOM auarpaMme pe-
3yJbTATHl U3MEPEHUI CKUMAEMOCTH MOPHUCTOTO BEILECTBA
U HATPETOr0 JI0 BBICOKOI TEMIIEpaTyphl KHUIKOTO METAJLIA.
Taxue sxcriepruMeHTHI ObLIIN BBITIOJIHEHBI [1JIs1 JIETKOTIJIABKIX
METaJUIOB: IIMHKA, 0JI0Ba, CBUHIA, KaaMusl u BucMmyTta [70,
71]. Kax BuaHO U3 puc. 6, 3HAUMTEJILHOE YBEJIMYECHUE Ha-
qaJIbHON TeMIepaTypbl MO3BOJISET HMCCIEAOBATH 00JACThb
($ha3oBoil TMArpamMMbl, COOTBETCTBYIOIIYIO CXKATOMY >KHI-
KOMY BelllecTBY BOJIM3M o0JiacTy tuiaBieHusi. OqHAKO cpaB-
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Puc. 7. Y napHble aguabathl (CILUIOMIHbIE KPUBbIE) IOPUCTOTO HUKEIS —
pe3yJIbTaT pacyéra COrJIACHO XMMHUYECKOW MOJesM Iia3Mmbl [63]; m =
= Voo/Vo. CuMBOIaMu HOKa3aHbI 9KCICPUMECHTAJIbHBIC TAHHBIC.

HEHUE YAApHBIX aauabdaT >KUAKOro M MOPUCTOIO METAJJIOB
HaTJISITHO TIOKA3bIBaeT mpeumyinectBa unen b — cxartue
MMOPUCTOTO BEIIECTBA MPUBOAUT K TOpPa3ao OOJIBIIUM Tel-
JIOBBIM 3G deKTaM B JABJICHUM W JHEPTHHU, YTO MO3BOJISET
JAJIbIIe OTOUTU OT OCHOBHOU yJIapHOW anabaThl U peasu-
30BaTh OOJIBIIMK HMANa30H IUIOTHOCTEH Ha (a3oBOW aua-

rpaMme.
VHuKaJIbHBIE pe3yIbTaThl IOJIYUEHbI IPU UCCIIEAOBAHUU
YIApHOW CKUMAEMOCTH CHIIbHOIIOPUCTOTO HHKEJIs — B

paboTax [62, 63, 68] ObLIM UCCIIEMIOBAHBI YIapHBIC aTHa0AaThI
00pa3mnoB c HaYaJIbHOH IJIOTHOCTHIO, B 10— 28 pa3 MeHbIIIEH,
4eM HOpMaJjibHas, pU MerabapHbIX AaBieHusx. Koneunsle
COCTOSIHUS YAAPHOT'0-CKATOI'0 HUKEJISI OKA3bIBAIOTCS B MA-
nma3oHe IIoTHocTed oT 0,2 OT HOpMAaJIbHOW U B 0OJIaCTH
nasieanit 10 90 I'Tla, yTo cOOTBETCTBYET BBICOKMM TEMIIe-
patypam, 10 10° K. B Takux ycloBHSX yXke pearu3yroTcs
COCTOSIHUSI HE TOJIBKO IUIOTHOH Tropsiyed >KUAKOCTHU, HO H,
COTJIACHO pacuéTaM IO XMMHUYECKOW MOMENU Tia3Mbl [63],
MOHU30BAHHOTO METAJUIA CO CTENeHbI0 MoHM3amun o < 1 u
napaMeTpoM KyJIOHOBCKOM HenaeasibHOCTH I = Ec / Ey, Toe
Ec — 3Heprusi MexX4acTUIHOTO KYJIOHOBCKOTO B3aMMO/IEH-
cTBUs, Fx — KUHeTH4eckas aHeprus (puc. 7).

CogepiieHHO ocoboe Mecto Ha (pa3oBoil AuarpamMme
3aHUMAIOT YHHUKAJIbHBIE TaHHbIE M3MEPEHUI YIapHOU CXKH-
MaeMOCTH MOPHUCTBIX MW, Xelle3a W BoJib(hpama ¢ mopu-
CTOCTBbIO M = 3—4, MOJY4YeHHbIE B YCIOBUSX I10JI3€MHBIX
SIIEPHBIX B3PBIBOB [42, 56, 61]. B 3Tux omblTax KOHEYHAs
IJIOTHOCTB Ha yAapHOii ainabarte 6J11M3Ka K HOpMaIbHOM npu
9KCTPEMAJIbHO BBICOKMX 3HAYCHUSX JaBJieHUs (Tepamac-
KaIbHOTO IMana3oHa) ¥ TemmepaTypsl < 3 x 10° K (puc. 8).
OneHKH MOKa3bIBAIOT, YTO B 3KcrepumeHTax [42, 56, 61]
peaym30BaHbl COCTOSIHMS C JOMHHUPYIOIIUM BKJIAJOM
9JIEKTPOHHOW KOMIIOHEHTBI, COOTBETCTBYIOIIME CJIa0OBBI-
POXJIEHHOMY 3JIEKTPOHHOMY Ta3y C UYPE3BBIYAMHO BBICOKOM
yIebHOI KOHIeHTpammei aneprum, ~ 1 MIx 1.

Taxum o6pazom, BorutomeHue uaeu S.5. 3eabaosuya [4]
TO3BOJIMJIO HE TOJIBKO TIOCTABUTH pENEpHbIE TOYKH Ha
(aszoBoii auarpamme mpu Oojiee HU3KMX, YeM Ha yAapHOMN
anurabaTte KpucTasia, INIOTHOCTSX BEUIECTBA, HO U UCCIIEI0-
BaThb TaKWe pa3Hble (PU3NYECKHE COCTOSHHS, KaK MJIOTHAS
JKUIKOCTb, HEWJeanbHas IUIa3Ma M CIa0O0BBIPOXKIACHHBIN
3JIEKTPOHHBIN ras.
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Puc. 8. dazoBas quarpamMma jxese3a npy BBICOKHX J1aBiieHUsIX. Pacuér no
VPC: uzorepMbl (IUTPUXIYHKTUPHBIE KPUBBIC) U yIapHBIE aanabaThbl
(CILTOIIHBIE KPUBBIE) TIOPUCTHIX 00PA3LOB MPH PA3HBIX 3HAUCHUSIX CTEIIe-
HHU TIOPUCTOCTHU M, YKa3aHHBIX HA PUCYHKE; M — 0O0JIaCTh IUIABJICHUSI.
CuMBOJIaMH TIOKa3aHbl 9KCIHEpUMEHTAJIbHbIE JaHHblEe: [—2, 5-8 —
yIapHOE CXATHE C MOMOIIbI0 XxuMuyeckux BB, 3 — pesynbrath [61]
(cBeTsibIe POMOBI — yAapHOE CXKATHE C MOMOIIbIO XMMHYECKUX BB,
TEMHBIE — B YCJIOBUSIX MOJ3EMHOT0O B3pbIBa). Ha BcTaBke — CKOPOCTH
3ByKa ¢s(p) B ymapHo-cxkaToMm xeinese: pacuét nmo YPC (kpuas) u
IKCIIEPUMEHTAJIbHBIE TOYKH (CUMBOJIBI).

5. N303nTpOonuYeckoe pacuMpeHue
Y/IapHO-C/KATBIX BellecTB

Emé B 1945—-1948 rogax aMepuKaHCKUM U OTEUECTBEHHBIM
HCCIIeIOBATENSIM YJAJIOCh KCIEPUMEHTAIILHO Peain30BaTh
aBTOMOJEJIbHOE TEYeHHE B BHUJE CTAIIMOHAPHOW ymapHOU
BOJIHBI, ONHCBHIBAEMOW 3akoHamu [roronno (2), U HavaTh
MacHITaOHBIE PETHCTPAlNy yOapHBIX agmadat BemecTB. B
cilyyae BTOPOro MHBapHaHTa ypaBHEHHUI ra30BOW TMHAMUKH
(4)—(6) — cooTHOILIEHUI ISl TEHTPUPOBAHHOUN BOJIHBI
pa3pexenust Pumana (3) — unes A.B. 3enbnoBuya [3] Oblia
OCYILECTBJIEHA 3HAYMTEIbHO Mo3aHee. CeroaHss MOXHO
yKa3aTb JBE IKCIEPHUMEHTAJLHBIE METOINKH HCCIICIOBAHNUS
VPC BeriecTBa Npu M303HTPOIUIECKOM PACHIMPEHUH.

B mepBom ciyyae B IIMPOKOM [MAINA30HE [ABJICHUN
YIApHOTO CXATHUSl ONPEACIISIOTCS HavyaJbHAsi U KOHEYHas
TOYKM HA M309HTPOINAx, T.6. HA YAApHOHU anmabate W Ipu
pacIMpeHun B Tperpaay ¢ (pUKCHpOBaHHOM KECTKOCTHIO.
Tak, Ipyu pacHIMpeHUH B BO3JYX W3 PA3JIMYHBIX JTABJICHHUN
YIAPHOTO CKATHSl OBUIA ONpPEesIeHbl H309HTPOIIBI PACIIIU-
pEeHHUs CBUHIA, AJIIOMUHMS, MeNIH, Keje3a, MoJIuOIeHa, TaH-
Taja u yriepoaa [59, 72—75]. Hus ceuHua (puc. 9) BBUAY
HaJIMYUSl XapaKTEePHbIX HEMOHOTOHHOCTEH 3aBHUCHMOCTHU
CKOPOCTH PACIIUPEHHS] B BO3IYX OT MAacCOBOW CKOPOCTH B
yIapHO-CXaTOM BellleCTBe OBLI C/IeJIaH BEIBOJT 00 NCTIapeHIA
B BOJIHE PAa3rPy3KHU IIpH AaBjieHuH Boie 1,32 MoGap [72]. Jis
METaJIOB ¢ 00Jiee BLICOKMMH, Y€M Y CBUHIIA, TApaMeTpaMu
IJIABJICHUS] ¥ UCHAPEHUS] U3MEHEHHE HAKJIOHA HA M309HTPO-
max pasrpy3kd (U, clieoBaTesIbHO, 3(pdexT ncnapenus) He
HabroaeTcsl.

B kauecTBe mpuMepa IpUBEAEM pe3yJIbTAaThI pacuéra 1o
mupokoauanazoHHomy YPC [69] uzosHTponuyeckoro pac-
LIUPEHUS aJIFOMHUHUS U3 TBEPAOM (M303HTpoOmbI S| —S4 Ha
puc. 10) u xuakoii (M303HTpOIbI S|5—S3; Ha puc. 11) pa3 npu
Pa3JIMYHBIX HAYAJLHBIX JABJICHUSX YAAPHOTO cxaTus. [eii-

A, xmc!
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Puc. 9. Vcnapenue cBUHIIA mpH pasrpys3ke B Bo3ayx [72]. 4 = w — 2u,
0 = A/2u,TAe W 1 u — COOTBETCTBEHHO KOHEYHAs! ¥ HAYaJIbHASI CKOPOCTH
BOJIHBI paCUIMpeHHs! (pa3rpy3Kd B BO3IyX M MaccoBas CKOPOCTb Ha
yaapHoit aanabate). CIUIOIIHBIE KPUBBIE COOTBETCTBYIOT PAaBHOBECHOMY
COCTOSIHHIO, IITPUXOBbIEe — MeTacTabmibHOMy. CHUMBOJIAMH TTOKA3aHbI
9KCICPUMEHTAJIbHBIC TOUKH.
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Puc. 10. M303HTpONBI pa3rpy3ku TBEPAOTO U PACIIIABIEHHOTO aJIFOMH-
Husi. Kpusble — pe3ysibrathl pacuéra no YPC, H; — ocHoBHas yapHas
anuabarta, S; — HM303HTPOIBI pa3rpy3ku. TEMHBIE KPYKKH — IKCIIEPH-
MeHTaJbHbIe TaHHbIe [74], cBeTsibie — [73].

CTBUTEJILHO, HA SHTPONMMIMHON auarpamme (puc. 12) koHeu-
Hble COCTOSIHHSI B BOJHAX HM303HTPONMYECKON Ppasrpy3Ku
(S1-31) HAXOISITCS BBILIE MOJOXKEHHUS O0OJIACTH UCIAPEHHS U
ATFOMUHHN TIPU pasrpy3ke B BO3JAYX HE HCHAPSIETCS, YTO
BH/JIHO TaKXe U3 puc. 2.

OTevecTBEHHBIC HCCIICIOBATEIN pa3paboTa CTaHAAPT-
Hble B3PBIBHbIE T€HEPATOPHI YIAPHBIX BOJH Pa3JIMYHBIX
TunoB [9, 43—-46]. C ux HOMOUIBIO METOJ H303HTPOIHNYe-
ckoro pacmmpenus (3) peajm3yercss B MOJHOM 0OBEME B
cootBeTcTBUU € uueeit SIb [3]: 11 KOHKPETHOM N303HTPOIbI
U3MEPSIFOTCS CKOPOCTHU Pa3IEéTa MPH Pa3IMYHBIX AaBJICHUSX
pasrpys3ku ps = ps(u). C 3TOH 1eJIbEO B CEPHUU IKCIIEPUMEHTOB
OTPEACIISIFOTCSI COCTOSHHSI BEIIECTBA, BO3HHUKAIOIINE IPU
HM309HTPOINNIECKOM PACIIMPEHUH UCCIIETyeMOro 0opas3na u3
OJIHOM TOYKH Ha YAapHOU aquadaTte B mperpaabl C pa3InIHOR
KECTKOCTHIO. YIKE B IEPBBIX IKCIIEPUMEHTAX, BHITTOJTHEHHBIX
B TaKO# moctaHoBKe [57], ObLIM peaIn30BaHbl BLICOKOIHED-
TeTHYEeCKHe COCTOSIHUSI MEIW M CBHHIA B IIMPOKOM HHTEp-
BaJIe MapaMeTpoOB BOJIM3M JIMHUUA PABHOBECHS XKHUIIKOCTH —
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Puc. 11. M303HTpONBI pasrpy3ku XUAKOTO ajromMuHus. Kpusele — 10-2 | S3, | L\ | ] ]

pe3yiabTathl pacuéta no YPC: H; — ocHoBHas ynapHas aquabara, S; —
H309HTPOIBI Pa3rpy3Ku. DKCICPUMEHTAJIbHBIC JaHHbIC: KBAaAPAThl —
[59], poMOBI — pasrpy3ka B aspores [76]. CTpesiku yKa3bIBArOT, K KAaKO#
HM300HTPOIIE OTHOCHTCS IKCIIEPUMEHTAIbHAS TOUKA.
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Puc. 12. Tuarpamma nasienue (p) —suTpors (s) amomunus. Kpusbie —
pe3yibTatsl pacuéta no YPC: H; — ocHoBHas ynapnas aquabara, S; —
M303HTPOMNBI pasrpy3ku; M — ob6iacth miuaBienusi, R — nByxdasnas
00J1aCTh XUJIKOCTb —Hap ¢ KpuTHieckoil Toukoit CP. CUMBOJIBI COOTBET-
CTBYIOT 9KCIEpUMEHTAJILHBIM TOYKaM, IOKa3aHHbIM Ha puc. 10, 11.

nap, npudéM HeoOXOUMOe JIJISl 3TOr0 OOJIbIIOE 3HAUCHHE
SHTPONHMH B WCXOIHOW TOYKE Ha ymapHOW anmabare W,
COOTBETCTBEHHO, HA M303HTPOIEC OBLIO MOJYyYEHO 3a CUET
UCIIOJIB30BAHUS MOPHUCTHIX 00pa3noB. B xauecTse cpea-npe-
rpaj IPUMEHSUINCh KOHICHCUPOBAHHbIE MaTepUasbl, TAKUE
KaK TJIEKCUTJIAC, TTOJINATUIIEH, IEHOTJIACTHI, a TAKXKe BO3AyX
W WHEPTHBIE Ta3bl ¢ m3BecTHRIMEU Y PC, Haxomsmmecs: mpu
pa3JIMYHOM HAYaILHOM JaBJICHHH.

[TosryueHHbIE TaHHBIE OXBATHJIM pPAaHEE HE HM3YYCHHYIO
0061acTh (a30BOU AMATPAMMBIL: YEThIpE MOPSIKA MO JIaBJie-
HUIO, TPU — M0 TUIOTHOCTH U YEThIpE — IO TeEMIEpaType, OT
001acTu ropsvel IIOTHOM KUAKOCTH, XapaKTepU3yIoIIencs
pa3ynopsIoYNBaHNEM MOHOB M BHIPOXKICHUEM 3JIEKTPOHOB,
10 obsacTell HeneaabHON IUIa3Mbl, UCIIAPEHUs] C KpUTHYeE-
CKOM TOYKOM, KBa3HMACAIHLHOM OOJBIIMAaHOBCKOM IIa3MBbI U
Ppa3pexEHHOr 0 METAJIIMIECKOT O TIapa.

ITo mepe pacmmpenus: B CUCTeME CHUMAETCSI BBIPOXK/Ie-
HPE 3JIEKTPOHOB, MPOUCXOIUT 3HAYUTENIbHAS TIEPecTpoiika

0 2 4 6 g 10 12 14 16 18 20
w,xkmc !
Puc. 13. ¥V napusle agquadatsl (m = 1 u 2,45) 1 U309HTPONBI pa3rpy3Ku S;
(crToLIHBIC KPHUBBIE — PABHOBECHBIE, IITPUXOBBIE — METACTAOHIIBHBIC)
BucMyTa. CTpeiKH yKa3bIBaIOT BXOXAEHHE B JByX(asHyro o0JacTb
JKHIKOCTB —Iap. Pa3jMyHbIME CHMBOJIAME NTOKa3aHbI 3KCIIEPIMEHTAIIb-
HbIE Pe3yJIbTAThI: TOYKH / U 2 IOJIyYEHBI IPH yAPHOM CKaTHH, TOUKH 34,
3¢ moJTyueHbl C MOMOIIBIO IJIOCKMX FeHEPATOPOB YAAPHBIX BOJIH, 3b —
MHOTOKACKa/HBIX, 3d — KOHHYECKHX.

9HEPreTUYECKOr0 CIEKTPAa ATOMOB U HOHOB, OCYIIIECTBJISIETCS
qacTUYHAS PEKOMOMHAIMS TUIOTHOW IIa3Mbl. B a5ekTpoH-
HOW HEYNOPSITOYEHHOUW CHCTEME peasiu3yeTcsl Mepexon] Me-
TaJU1— IU3JIEKTPUK M 00pa3yeTcsi HeueaabHasi IO OTHOIIIe-
HUIO K Pa3JIMYHBIM BHJIAM MEXYACTHYHOTO B3AaNMOACHCTBUS
Ijla3Ma B OKPECTHOCTH JIMHUM PaBHOBECHS )KUAKOCTD — AP U
KPUTHYECKOU TOYKU. BXOXIeHHE U303HTPOII B IBYX(a3HYIO
00J1aCTh )XUAKOCTD — AP COMPOBOXKAAECTCS UCTIAPEHIEM, a CO
CTOPOHBI Ta30BOM (a3bl — KOHIEHCAIUEH, YTO MPUBOJUT K
W3MEHEHUIO HAKJIOHA SKCHEPUMEHTAJbHBIX 3aBHUCUMOCTEN
CKOPOCTH BOJIHBI pa3rpy3Ku OT JABJICHHS.

HccnenoBaHHbI Auana3on (a30BON auarpaMmbl ObLIT
pacIIMpeH B MOCIEAYIOIIUX SKCHEPUMEHTAaX C AJTFOMUHUEM,
BUCMYTOM U Menbto [59, 77]. Ha pucynke 13 npencraBiieHbl
JTaHHBIE 10 U303HTPONNIECKOMY PACIIMPEHHUIO BUCMYTA, a Ha
puc. 14 — mosoxxeHus: yaapHbIX aquabdat ¥ U303HTPON Ha
SHTpONUItHOM quarpamme. PacuéTsl B pamkax "xumuueckoit"
Mojesu mia3sMmsl [23, 26, 78 —80] mokaszayid, 4TO KOHEUHbIC
COCTOSIHMSI Ha M303HTpoOMax Sy, S7, Sg 1 Sj» COOTBETCTBYIOT
pa3pex€HHOI cilaboHenJeabHON IUIa3Me CO CTEIEHBIO
nonmsamun o ~ 1072 —10~!. PaBHOBeCHBIE CBOWCTBA TAKOl
IJIa3Mbl BUCMYTA PACCUUTHIBAIOTCS C 1OCTATOYHO BBLICOKOM
CTENEHbI0 HAASKHOCTH CTAHIAPTHBIMH METOJAMH CTATH-
CTUYeCKOH (DU3UKH, YTO MO3BOJIIET HA OCHOBE JAHHBIX
MEXaHMYECKUX M3MepeHuit [59] ommcats TepmoauHamMmye-
CKHE CBOMCTBA BEIIIECTBA U PEIIUTH TAKUM 00pa30M 3ajiauy
depMmu —3enbIoBUYA.

AJbTepHATUBHAS BO3MOXHOCTb 3aMKHYTb TepMOJUHA-
MHYECKOE OMHUCAHUE TOSIBIISETCS, KAK BUIHO U3 YpPaBHEHUS
(6), ectm M3MEPUTH TEMIEPATYPY B BOJHE MU303HTPOMIYE-
ckoit pasrpy3ku. CieayeT OTMETHTh, YTO TeMIIepaTypHbIE
U3MEPEHUS UMEIOT CAMOCTOSTEIIbHYIO IIEHHOCTb.

Pucynok 15 nimroctpupyeT CONOCTaBIEHUE PACUETHBIX U
JKCHNEPUMEHTAJIbHBIX M303HTPOI pa3rpy3ku cBuHma [81] B
oblacTi WCHApeHusi U OKPECTHOCTH KPUTUYECKOW TOUKH.
Kax BugHO W3 puHCYHKa, perucrpamus TeMmIepaTypbl B
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Puc. 14. lnarpamma gasieHue (p) —sHTponus (s) BUCMyTa. Pe3ynbTaTel
pacuéra o YPC: u309HTpOIBI pasrpy3ku S; U yaapHble aauabaThl IpH
pPa3IMYHBIX 3HAYCHUSIX HOPUCTOCTH m = Vyo/V), yKa3aHHBIX OKOJIO
KpuBbIX, M — o00iacte IiaBjieHus, R — naByxdasHas o0jactb ¢
kputHieckoii Toukoil CP. CHMBOJIBI COOTBETCTBYIOT 3KCIIEPUMEHTAIb-
HBIM TOYKaM, IIOKa3aHHBIM Ha puc. 13.
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Puc. 15. ®a3oBas nuarpamma JaBiieHue — TemmepaTtypa cBuHia. Kpusbie
— pe3yabTaThl pacuéroB no YPC, R — 006sacTb XHAKOCTh—HAp C

kputuyeckoii Toukoit CP, py — naBlieHne Ha yaapHoi aguabate (0OKOJIO
KPHUBBIX YKa3aHbl COOTBETCTBYIOLIHE 3HAYeHHUsT). CBETJILIMH CHMBOJIAMEI
MOKa3aHbl 9KCIEPUMEHTAJIbHBIC TOUKH [81], TEMHBIMU — OLIEHKH KPUTH-
4eCKOIl TOUKH.

BOJIHAX M303HTPONMYECKON pa3rpy3Kd MO3BOJISIET IKCIIEPU-
MEHTAJILHO ONPEAETIUTH MOJIOKEHNE 00JIaCTH UCTIAPEHUs] BO
BCEM [MANa30HE TEMIIEPATYp BILIOTH 10 KPUTHYECKOM.
Xoportiee corjacue pe3yJbTaTOB M3MEPEHUH MPHU pas3iimi-
HBIX HAYaJIbHBIX JAaBJICHUSX YIAPHOTO CXATHS M, COOTBET-
CTBEHHO, MPHU PA3JIMYHBIX MOJOKCHUSX BXOXKICHUS HU309H-
Tpoll B ABYX(a3Hyr 00JIACTh KUAKOCTb—TAp CO CTOPOHBI
KaK )XUAKOCTH, TaK U TJIa3Mbl IOATBEPKAAET 9TOT (PaxT.

JanbHeiIne dKCnepruMeHTaIbHbIE HCCIIEOBAHAS C TO-
MOIIBIO METO/Ia N303HTPOIMYECKOTO PACIIMPEHHS YIAPHO-
CKATOr0 BEIIECTBA MMO3BOJIUIM MOJIYYUTh pedepeHTHbIC
nansble 11 noctpoenus YPC merasios [67, 74, 82—85] u
OpraHMYecKux coenuHeHuii [86 —88].

WUnes b mexuT Takke B OCHOBE METOJa H30XOpHUYE-
CKOTO HArpeBa MHTEHCUBHBIMH MyYKAMU TSDKEIBIX HOHOB U
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nocJjieyroniero u3osHTponuyeckoro pacumpenus (HTHEX
— Heavy Ion Heating and Expansion) [89, 90].

6. Moe/iu ypaBHEHHsI COCTOSIHMSI BellleCTBA

CoBpeMEHHOE COCTOSIHUE IPOOJIEMBI TEOPETHYECKOTO pac-
yéra YPC BemiectBa B UPOKOH objactu (Ga30BOH aua-
rpaMMBI OTpakeHo B MoHorpadun [91]. CrnemyeT OTMETHUTD,
YTO, XOTSl B TOCJIEOHHE TONbI JOCTUTHYT BHEUYATIISFOIIHAN
Iporpecc B pacyérax OTIesbHbIX oOJacTeil ¢da3oBoil aua-
IPaMMBbI C TOMOIIBIO PAPUHUPOBAHHBIX METOIO0B (DYHKITHO-
Haja IUIOTHOCTU U KBAHTOBOM MOJIEKYJISIPHON AWHAMUKH,
MO-TIPEXKHEMY OCTAETCSl HEPEHIEHHON 3aJaya CKBO3HOTO, B
paMKax OTHOM TeOpeTHYEeCKOW METOIMKH, MPOXOXKICHUS
BCell (pa30BON IUTOCKOCTH OT OOJIACTH CXKATOTO KPHCTAJLIA
JI0 00JlacTH ropsyeld XKUIKOCTH, HEWACAaIbHON IUIa3Mbl U
KBa3MUACAJIbHBIX Fa30BBIX cocTosiHMM. IToaToMy Ha mpak-
THKE HIMPOKO HCIOJB3YIOTCS MOJyIMIUPUYECKAE MOIENN
VPC [69, 91—-9§], B KOTOpBIX TEPMOAMHAMUYIECKAI TOTEH-
[MaJI IPEJCTABIISICTCS B BUJIE aHAJIMTHYECKON 3aBUCIMOCTH
JIMOO PACCUUTHIBAETCS CAMOCOIJIACOBAHHBIM O0OpPAa3OM BO
Bceil dazoBoit miockoctu. PyHKIMOHAJIBHBIE 3aBUCMOCTH
B TaKuUX MOJEJSIX, OCHOBAHHBIE HA PE3YJbTATaX CTPOTHX
Teopwuii, 00ECTIEYMBAOT MOJIyUYeHHE KOPPEKTHBIX (pu3mue-
CKMX ACHMITOTUK B PA3JIMYHBIX MpEeIebHBIX CIydYasiX.
YuciieHHble KO3()PUIUEHTH YaCTHYHO MPEACTABISIOT
€000 3HAYEHUS] WHAMBUIYATHHBIX XapaKTEPUCTUK BeIIe-
CTBa, a YACTUYHO — MOATOHOYHBIC KOA(PPUIIMEHTHI, TOA0M-
paeMble U3 yCJIOBHH HAMJIYYIIEr0 COOTBETCTBUS pe3yJbTa-
TOB CTPOTUX TEOPETHUYECKUX PACIETOB COBOKYITHOCTH JKCIIE-
PUMEHTAJBHBIX HAaHHBIX. MeToaguueckue TpeOOBaHHS,
MPUHIUIBI TTOCTPOEHUS U TpuMephl pacu€éta YPC metaibHO
U3JI05KeHbI B MOHOTpadusx [91, 96, 98] u o630pax [69, 97, 99].
MBI npounsTroCTprUpyeM npeasiaraeMblif OAX0/1 Ha TpUMepe
mHoropaznoro YPC monubieHa.

Mopnens YPC, xoTopas 3a1aércs B BUAEC TEPMOAUHAMU-
YeCKOro MOTeHInaja cBOOOAHOM sHepruu [69, 95, 97|, yun-
TBIBACT BKJIAJbI YIIPYroi KOMIOHEHTHI npu 7 = 0, aTOMOB
PEIIETKU U 3JIEKTPOHOB NMPOBOAUMOCTHU, HAUOOJIee BaKHBIE
(usnueckue 3pPekThl: AaHrApMOHU3M TEIJIOBBIX KOJICOAHUM
aTOMOB DEMIETKH, IUIABJICHHE, MCHAPEHUE W HOHHU3AIMIO.
OcHOBHasI 4acCThb KOI(QPUIUEHTOB YPaBHEHUS COCTOSHUS,
KOTOPBIE SIBJISIFOTCSI XapaKTEPHBIMU JIJISI KAXIOTO MeTajja
KOHCTaHTaMH (aTOMHBIH BeC, 3apsif iApa, IIOTHOCTh B HOP-
MaJIbHBIX YCJIOBHUSX M T.I.), Oepércs M3 CIPABOYHUKOB,
OCTaJIbHBIE HAXOMSITCSl U3 YCIOBHH HAMIYYIIETO OMHCAHUS
HamOoJiee CYIIECTBEHHBIX JKCIHEPHMEHTAJIBHBIX TAaHHBIX U
BOCIPOM3BEJICHUSI ACUMITOTUK K PE3yJIbTATAM TEOpeTHYe-
ckux pacu€roB. [1si MOCTpOeHHs YpaBHEHUSI COCTOSHUS
IPUBJIEKAETCSl cleayromias UHPOpMalys MpH  BBICOKHX
JaBJICHUSIX M TeMIepaTypax: U3MEpPEeHUs: U30TePMUYECKON
CKUMAEeMOCTH B aJIMa3HBIX HAKOBAJIBHSX, JAHHBIE 11O TUIOT-
HOCTH ¥ CKOPOCTH 3BYKa B XHIKHX MeTaJlax, p — T-u3Me-
peHus Pa3oBBIX TUATPAMM B CTATHYECKUX YCIOBHSIX, pe-
3yJbTAThl HCCIENOBAaHUM IO H300apUYeCKOMY pacllupe-
HHUIO, PETHCTPAlM yJApHOW CKUMAEeMOCTH CIUIOLIHBIX U
MMOPHUCTBIX 0O0Pa3IOB B MAJAIOIICH M OTPAKEHHOUW BOJIHAX,
pe3yJIbTATHI UCCIICNOBAHIA CPaBHUTEIHLHOW YOAPHOU CXKU-
MaeMOCTH B TIOJ3EMHBIX SIIEPHBIX B3PbIBAX, JAHHBIE IO
M303HTPOINYECKOMY PACIIHPEHHUIO YIaPHO-CXAThIX METaJl-
JIOB, OLICHKHU NTapaMeTPOB KpuTHYecKoi Touku. Kpome Toro,
HCTIOJIb3YIOTCS PE3YyJIbTAThI pacu€éToB mo Teopuu Tomaca—
®depmH, pa3IMYHBIM 30HHBIM TEOPUSM U C TMOMOIIBIO Me-
TOAA KBAHTOBOU MOJIEKYJIIPHON JUHAMUKH.
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Puc. 16. Jassienue B mosmbnaene npu 7 =0 (JieBass U HWKHSSL OCH
koopauHat) u T = 293 K (npaBas u BepxHsisi ocu koopauHat). Cruiom-
Hble KpuBbIe — pacuéT mo YPC, mrpuxoBast kpuBasi — pe3yibTaT U3
[101]; xBagpaTel — pacuéT mo Teopun Tomaca—Pepmu [100], kpyxku ¢
MOTPEIIHOCTSIMH — CKaTHE B aJMa3HBIX HAKOBAJIbHAX Oe€3 IOIpaBOK
(TEMHBIE KPYXKKH) U C IOINPABKaMU (CBETJIbIE KPY)KKH) HA HErMIpOCTa-
TUYHOCTb.

ITo pe3ysnbTaTaM U3MEpPEHHUN CTATHYECCKOW M JMHAMMYC-
CKOH CKMMaeMOoCTell MoaubeHa MOXHO CJIeJIaTh BBIBOJI,
4TO KpUBas JABJICHUS UMEET IIaBHBIII MOHOTOHHBIN Xapak-
tep. Ilo aroit npuunHe YPC MommbmeHa COOTBETCTBYET
HCXOJIHBIM MapaMeTpaM OOBEMHOIICHTPUPOBAHHON KyOuye-
ckoil (pa3bl mMpU KOMHATHBIX yciaoBHsX. KpuBas ynpyroro
cKaTUsl MoJIMOAeHa, Kak BUJHO U3 puc. 16, Xopouio coria-
CcyeTcsi ¢ pe3yjabTaTaMH pacyéToB Mo Mojnaenu Tomaca-—
®epmu [100] mpu cxxatusix 1o 100-kpaTHOTO, 2 IPU HEBBICO-
KHX CTEIEHSIX CKATHUSI — ¢ 00JIee pAHHEH MOJTyIMIPUIECKON
3aBucuMocTbio [101]. Pe3ynpraThl n3Mepennii n3oTepmMuye-
CKOH CXMMaeMOCTH MOJIMO/JEHA B aJIMa3HBIX HAKOBAaJIbHSIX
TaK)Xe HAXOISTCSl B COIJIACUU C TEOPETUUYECKUMH Pe3yJIbTa-
TaMH B TMpejesiax OIIMOKH 3KCIEpUMEHTa U 00paboTKu
NaHHBIX. PacuéTHOe 3HAUeHHEe HAYAJbHOTO HAKJIOHA KPUBOM
masnenust d7/dp = 3,33 K k6ap~! cornacyercs ¢ pe3ynbTa-
TaMH OMBITOB MO N300aPUIECKOMY PACITHPEHUTO TPOBOTHH-
xoB,dT/dp = 3,4 £ 0,6 K x6ap~! [102], 1 onTHMH3aLMOHHOM
00paboTKM AAHHBIX JJIs TBEPAOTO U JKUIKOTO MOJHOIEHA
dT/dp = 3,5+ 0,2 K x6ap~' [103].

O06J1aCcTh TOHMXEHHBIX OTHOCUTENLHO IUIOTHOCTH B CIIY-
yae yIapHO# anabaThl KPUCTAJLTMYECKOTO BEIIeCTBA MIOT-
HOCTEll M3yYeHa B OMBITaX MO YAAPHOMY CKATHUIO MOPHUCTHIX
00pa3noB MoJMOJEHA, a TaKXKe XHUAKOTO HArpeToro Jio
temrepaTtypsl 1673 K meranna. B onblTax mo usmepeHuro
CKOPOCTH 3ByKa B ymapHO-cXaTom Momubnene [104] obna-
PYXKEHO HCYE3HOBEHHUE IMOIEPEYHOU KOMIIOHEHTHI NMpHU p =
= 3,9 MOGap, 4TO CBS3BIBAETCS C HAYAJIOM ILJIABJICHUS B
yoapHoil BosHe. PazoBasi IumarpamMma MoJuOAeHa NpU
BBICOKMX JaBJICHHSIX TOKazaHa Ha puc. 17. M3 ananumza
puc. 17 ciregyeT HaAEXHOCTH OIUCAHUS TEPMOJIMHAMUYE-
CKUX CBOMCTB yJapHO-CKATOTO MOJHOJIEHA B HCCIIETIOBAH-
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Puc. 17. da3zoBass quarpaMMa MOJIHOAEHA INIPH BBICOKUX MABJICHHSX.
Pacuér no YPC: mrpuxoBble KpUBble — M30TEPMBI NIPH Pa3HbIX TEMIIE-
paTypax, CIUIOIIHbIE KPUBbIE — yAapHble auadaThl MOPUCTHIX 00PA3II0B
IPU pa3IHYHBIX 3HAYEHUSIX TOPUCTOCTH, YKa3aHHBIX OKOJIO KPUBBIX, M —
obmacTp mwiaBnenusl. CHMBOJIAME MOKA3aHbI 3KCIIEPHIMEHTAIbHbIE TaH-
Hble. Ha BcTaBKe — CKOPOCTB 3ByKa ¢5(p) B yIAPHO-CKATOM aTFOMUHHM:
pacuér no YPC (kpuBasi) 1 95KCHEPHUMEHTAJIbHbIE TOUKHU (CUMBOJIBI).

HOM JMAala30He XapaKTepUCTHK, a pacuéTHAs BeJMYMHA
JaBJIeHUsI Havayia ToiaBjieHust p = 3,85 MOap coBmamaeT ¢
pesyiabTaToM skcrniepuMenta [104]. CpaBHenue pacuéTHOMH
yaapHoil aamabaThl HArpeToro KUIKOTO MeTajula C JaH-
HbIMH [105] Takxke moka3bIBaeT UX XOpOIIlee Corjiacue.

W3mepenns cBONCTB MOJIMOIeHA B BOJTHAX U309HTPOIIH-
YeCKOW pasrpy3Kd MpoBeleHo B pabotax [74, 106]. Pe3yib-
TaThl pacyéTa MOKa3bIBAIOT, YTO B CJIyYyae MaKCHMAaJbLHOTO
peanu30BaHHOTO JAaBJIEHWS yAapHoro cxatusi 2,3 Moap
KpUCTaJUIMYeCKOro MojnbieHa [74] uzosnTpona S; u3 obJia-
CTU COCTOSIHHSI TOPSTYETO KPUCTAJIA PACHIMPSETCS B IBYX-
(dazHyro 00J1aCTh KXUAKOCTb—KPUCTAJI, 4 OCTAJIbHBIE JIBE
M303HTpOMNBbI (S| W S;) UEIMKOM HAXOAATCS B 00JIACTH
tBépaoN (asel. Kak BugHO u3 puc. 18, pesynbrathl [74] ¢
BBICOKOH TOYHOCTBIO OIUCHIBAIOTCS HOCTPOEeHHBIM Y PC Mo-
ymbnena. B ombiTax [106] Gyaromapsi UCMOJIB30BAHUIO TIO-
PHUCTBIX 00PA3LOB PeaTN30BaAHbBI COCTOSHHUS XKUIKOTO META-
Ja ¢ Oosbieli, yem B pabote [74], suTponuei. B pacuére
HU303HTPOIBI Sy U Ss NPHU UX BXone B IByX(a3Hyro obyacTthb
KHUJKOCTb —I1ap UCHBITHIBAIOT U3JIOMBI IIPH AaBJIEHUSX 5,48
u 1,67 kOap, 4TO B mpe/iesax IKCIEPUMEHTATBHON TOTpell-
HOCTH XOPOIIIO COTJIACyeTCsl C p—u-3aBUCUMOCTHIO [106].

B o0siacTi MOHIKEHHBIX IIOTHOCTEH N YMEPEHHBIX J1aB-
JIeHU# 1t Moo aeHa B cepur pabot [107—111] BeimosiHeHbI
U3MEPEHUs] TEPMOJUHAMHYECKHX CBOWCTB B OMNBITaX IO
n300apUUECKOMY PACIIIMPEHHUIO. DTH JIaHHbIE, KAK BUIHO U3
puc. 19, ortnmyarotcst Apyr ot apyra B npeaenax 20 % mo
temnepatype u 10 % 1o mI0THOCTH, MPUIYEM CYIIECTBEHHBIC
pasmumst pe3ynbTaTtoB pabot [107] m [111] BuaHbI gaxe B
obnactu TBEpHON (a3pl. Pa3dpoc OLEHOK KPUTHYECKUX
TOYEK TAKXKE BEJIUK — HAXOJUTCS B THAMA30HE TUIOTHOCTEH
u Temmepatyp ot 1 r em™ 1 8000 K [112] io 3,1 rem > 1
19720 K [106]. TTo-BuamMomy, MOKHO MPEANOJIOXKUTH He-
CTAlIMOHAPHOCTh pPEXHMa WM3MEPEHUH B IKCHEPUMEHTaX
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Puc. 18. Yaapubsie anqunadbatel npu m = 1 1 m = 2,31 1 U309HTPOIBI pa3-
rpy3ku (S;) mosu6aena. CUMBOIIBL [ —6 COOTBETCTBYIOT YIAPHOMY CKa-
THIO, 7 — pe3ynbtatam [74], § — H309HTPONMYECKOMY PACIIUPEHUIO
[106].
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Puc. 19. dazoBas guarpamMma MosMOJeHa B OOJIACTH MOHMKEHHBIX
m1oTHoCTel. TOHKME CIUIONIHbIE KPUBbIE — M300apbl. M — I1aBJIcHUE,
R — wucnapenne ¢ xpurtuyeckoit toukoit CP. CaeTyible CUMBOJIBI —
JTAHHBIE IKCIMEPHMEHTOB IO 3JICKTPOB3PHIBY MPOBOJIHUKOB, TEMHbBIE —
OLICHKYM KPUTHYECKOH Touku. Ha BcTaBke — CKOPOCTH 3ByKa B XKUAKOM
MoJmbeHe npu p = 2 k6ap, TpeyroJbHAUKAMH MOKa3aHbl JKCIEPUMEH-
TaJIbHbIE TOUKH.

[107—111], mpuBOASAIIYIO K 3aBBIIICHAIO 3HAYCHUS TETLIOEM-
KOCTH ¥ HAKJIOHA 3KCIIEPUMEHTAJILHBIX M300ap B MEpEeMeH-
HBIX IUIOTHOCTH —TeMuepaTtypa. PacuéTHoe nosioxxeHnue Kpu-
THYeCKo Touku p. = 7,59 «kbap, T, = 10180 K, V.=
=0271 em® 171, 5. = 1,520 Jx ! K~!' pasymno corna-
cyercsa ¢ ouenkamu [109, 113], a TemmnepaTtypa ucnapeHus
Ty, = 4459 K cooTBeTCTBYET NPUBEAEHHOMY B CIIPABOYHUKE
[114] 3nayenuro Temmnepatypsl 4973 K, u3BecTHOMY C MO-
rpemHocTbio 10 %.

IMocTpoennoe B pamkax Takoro mojaxoaa YPC monm0-
nera 3(h(HeKTUBHO MCIIOJIB3YETCS TPH YHCIIEHHOM MO/IEIAPO-

2*

B oiHOI TyOIMKalMu HEBO3MOXKHO OTPA3HUTh BCHO IIUPOTY
TajanTa u obassHue muHoctu S.b. 3ei1pa0BUYA U €ro BKIIAT
B COBPEMEHHYIO GU3UKY. MBI MOCTAPAIACH TTOKA3ATh BJIAS-
aue AB um ero mmeit Ha CpaBHHTEIBHO Y3KyIO OOJACTH —
(u3nKy KCTpeMasIbHBIX COCTOSHUI BellecTBa. BumHO, 4TO
(dbyHmaMeHTaIBHBIC HICH, IpeaiioxeHHble B Gonee 50 jer
Haszal, Pa3BUBAIOTCS U HAXOASTCS B OCHOBE CAMBIX COBpE-
MEHHBIX 9KCIIEPUMEHTAJBHBIX U TEOPETHYECKUX HCCIIEIOBA-
Huf. DTa ocobenHocTh TBOpuecTBa f.B. 3empmoBmua —
IOBOAMTH (hyHJAaMEHTAJIbHBbIE HAYYHBIE HIEH O PEaIbHOTO
BOIUIOIICHUSI B OKCIIEPUMEHTAX WM MPAKTUYECKUX TPHUIIO-
KEHUSIX — MPOJOJDKAeTCsl B paboTax €ro IIKOJbI, ero
YUEHUKOB U UX yIEHHKOB.

Hameit crpane moBe3no c¢ SxoBom bopucosuuem.
"Oren" amepukanckoil Bogopoaaoi 6omosr . Teiep He-
OTHOKPATHO TOBOPHJ IPU BCTpeuax (M Jaxxe Hamucaa o0
9TOM B NPEAUCIOBUU K KHHUIE€ IO (PU3UKE MerarayCccHbIX
MarHuTHeIX nosiei [12]), uro miss CCCP ynaueii ObLio TO,
4TO K MOMEHTY Havajia pabot 1o sepHoit 6ombe B8 CCCP
ObUIM Takue BblAarolmecs yu€Hole, kak S.b. 3enbmoBud u
JI.B. AnbTinysiep. A BOT aMEpUKaHCKOMY SIIEPHOMY IPO-
eKTy TaKWX JIFOJell OvYeHb He XBaTajo. TaM MMeNHuch mep-
BOKJIACCHBIE CIIEIMAIIMCTHI 11O SIEPHOH (PU3HKE, HO HE OBLIO
CHJIbHBIX "'Ta30IMHaMHUKOB", B 0COOCHHOCTH TAKHUX, KOTOPbIE
3HaM OB OJHOBPEMEHHO H SIACPHBIE, U Fa30IMHAMUYECKHE
npobnemer. Ty ke Mblcib B Oecene ¢ B.E.®. Bbickaszan
X. Bete, cunTaBmmii caMoii cepbE3HOH TpoOIeMOit B co3/a-
HUM AMEPUKAHCKO siIepHON OOMOBI UMEHHO Ta30JMHAMIYEC-
CKYIO 4YacTb M OTCYTCTBHE Ha 3amaje COOTBETCTBYIOLIHUX
CIENNATUCTOB-Ta30IMNHAMHKOB.

OmHax bl Ha 0HOH 13 ['OpAOHOBCKIX KOH(DEPEHINH 110
BBICOKHAM JIaBJICHUSIM, Pa3Bsi3aB JUCKYCCHUIO HA TEMY HEIU-
TUpOBaHUS OAHOHU U3 padot b 1o nopucteiM anuabartam,
B.E.®. nosyums1 B OTBET BIIOJIHE OTKPOBEHHOE NPU3HAHUE

®oto 2. B Uncruryre Teopernyeckoit ¢usuku um. JI.I. Jlangay AH
CCCP B utone 1986 r. (cieBa nHanpapo): Hoppuc Kuusep, SIlkos Bopuco-
BuY 3enbaoBuy v Biagumup Esrenbeuy ®@opros.
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oanoro amepukanna: "o xe genars? IlpuaymMaeiib 4T0-TO
CTOSIIIIEE, & OKA3BIBACTCS, 3TO YXKE CIACJIA] M OMyOJIMKOBAI
3enpnosuy!”

Tak unm vHAYE, HO BOT YK€ TPEThE MOKOJICHHE OTKPBIBAET
151 ce0s1 ob1mpHoe TBopuecTBO B, k coxkasieHuro, He Be3/1e
W HE BCEM H3BECTHOE 3a PyOeXoM (XOTS BO MHOTHX Jia-
o6opartopusix kaura S.b. 3eapnosuua u FO.I1. Paiizepa [4] u
roOuseiHbIil AByXTOMHMK paboT SAB [115, 116] nexat Ha
caMoM BUIHOM MecTe). Tem He MeHee BimsiHue SIb Ha
YIapHO-BOJHOBYIO HayKy Ha 3amajie UCKJIIOUYUTEIBHO BEJIH-
KO U I1040TBOpHO. O6 3TOM IpeKkpacHo Hanuca npogdeccop
P.H. Kuunep (cieBa Ha ¢poto 2) B crarhe "PasMbliiicHus
aMepHKaHCKOTo yuéHoro o pabote akagemuka S1.b. 3enbao-
BUYA B 00JIACTH JMHAMUYECKON (DU3UKU BHICOKUX JaBJIeHUN"
[38], oT™Meuas1, B 4aCTHOCTH, YTO "B GOraToM HACIEIUM aKa-
nevmuka S.B. 3enpnoBuua — cuibHas W TPOJYKTHUBHAS
UCCIIeIOBATENIbCKAS MPOrpaMMa  BBICOKHX JTHHAMHYECKHX
nasennii B Poccun'.
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In the amazing range of Yakov Borisovich Zeldovich’s research interests— from general problems of chemical physics, kinetics,
combustion, detonation, and shock waves to elementary particles and cosmology — the physics of matter under extreme conditions
occupies a special position. This paper reviews some of Ya. B.’s work on shock waves and equations of state of matter. Among Ya.B.’s
basic ideas are the use of shock data to develop thermodynamically complete equations of state; shock compression of porous matter;
and the adiabatic expansion of shock-compressed materials. The widespread use and development of these ideas as tools for extreme

conditions studies are illustrated with examples.
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