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DPU3HKA
10. H. PABUHUH

BJIMAHUE JABJIEHHWSI HA NEPUOOUYECKHE CBOWCTBA
9JIEMEHTOB

(lTpedcrasaeno axademuxom H. H. Cemenosoin 23 IV 1955)

HsBectHO, uTO mepuoAMUYecKash 3aBHCHMOCTb OT aTOMHOTO HOMepa HMeeT
MEeCTO JIISi TeX CBOHCTB 3JIEMEHTOB, KOTOPBIE OMPE/IEJsIOTCS BHEIIHUMH 3JeK-
TpoHaMH. IlyTeM CHJIBHOrO CXKaTHSI BeINEeCTBA MOMKHO BO3/eHCTBOBATh HA
BHEIIHHE CJOH 3JeKTPOHHBIX 000J0ueK aTtoMOB. IIpu Kakux ke JaBJeHHsX
CBOHCTBA 3JIEMEHTOB, OnpejessieMble BHEIIHHMH 3JEKTPOHAMH, MOTYT HayaTh
3aMeTHO u3MeHsITbcsA? IToBHAMMOMY, CYINECTBEHHBIX H3MEHEHHH MepHOAHue-
CKHX CBOHCTB XHMHUECKHX 3JIEMEHTOB IOJ JeHCTBHEM JaBJIEHHS MOMKHO OXKH-
JlaTb TOrJa, KOTJa 3HEPTHsI CKATOTO BEIeCTBA OKAXKeTCs JO0CTATOUHO 60Jib-
LIIOH, CKa)KeM, MOpsijika SHEPTHU BO30OYK/IEHUS aTOMOB.

ITosp3ysice nauubiMu BpumxkmeHa (1) mo uaMepeHHIo 3aBHCHMOCTH p — V
6bl1a paccCyWTaHa IS psifa XMMHUYECKHX 3JeMEeHTOB H3oTepMHuecKasi pabora
A = [ pdV npu cxkatuu no nasienus p = 100 000 x['/cm2, [Tosyuennsle nas-
Hble IIpUBeJeHbl B TabJ. 1, rjae asisi cpaBHeHHUS] JaHBl TakKxKe 3HaueHus E —
NOTEHI{HANOB  BO3OYKJIEHHS]  H30JHUPOBAHHBIX ~ ATOMOB. OTH  JIaHHBIE
MOKAa3bIBAIOT, 4To dHeprus BemiecTB npu p = 100 000 x[/cm? mocratoyno Be-
guka. OHa TeM GoJblie, ueM OOJBIIYIO CHKHMAeMOCTb HMEET 3JIEMEHT IPH
armMoceprHom jaBiennu. CJieoBaTeNbHO, VXK€ TIPH  JaBJIEHUH p =
= 100 000 kI'/cm? nepropuueckue cBOHCTBA Haubosee CKHMAEMBIX 3JIEMEHTOB
JIOJIKHBI 3aMETHO M3MEHSIThCS.

Ta6banuna 1

Na

A, sp/atom . . 0,99 |0,
E, sg’atom . . 1,38 1,

JI1s1 BRISICHEHHSI 3TOrO 1O JAaHHBIM Dpumkmena (!) s 3aBHCHMOCTH
p — V GBuIM BHIYHCJICHB 3HaueHHs: V aTOMHBIX OG'BEMOB 3JIEMEHTOB IIPU J4B-
aenusix p = 100 000 x['/cm2. OHH OTJIOKEHB! Ha pPHC. | B 3aBHCHMOCTH OT aTOM-
HOTO HOMepa Z; Ha TOM XKe DPHCYHKe TNPHUBEJeHbl JaHHBe JJIsi aTMOC(epHOro
JaBJeHusi, TmosyuyeHHble eme Maiiepom. Kak Buano w3 rpaduka, aTroMHbIE
06BbEMBI 3JIEMEHTOB T0J JEHCTBHEM JaBJEHHS yYMEHbLIAIOTCS, NMpHYEM Hau-
GosIbLIIME H3MEHEHHS! TPOUCXOAAT Y IIEJOUHBIX M IIEJOYHO-3eMeJIbHBIX 3Je-
meHTOB. Ecain yxke mox meiictBuem naBieHuss p = 100 000 kI'/em2, atoMmHble
00beMBbI 3JIEMEHTOB IPETeprneBaloT 3aMeTHbIe H3MEeHEHHs, TO JaJjbHelilee yBe-
JIMYeHHe JaBJ/eHHs JOJIXKHO NMPHUBECTH K elle 6oJiee CHABHBIM d(deKxTam.

Yro6el paccyuTaTh 3aBHCHMOCTH p — V ]Il 3JIeMEHTOB NpPH JaBJEHHSX
pemue 100 000 xI'/cm2, ObiH Hcmonab30BaHBEl (27%) ypaBHEHHE COCTOSIHUS
CHJIBHO CXKATHIX BelIeCTB

(p+m)Vr=(p+5) V1 (1)
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H BBIpAXKEHHE AJS MOLAYJIA 06BEMHOT0 CIKATHS

K="7 (P = "1)’ (2)
rae A
9 Apy
3aece ¢ — KO3(pdHIHEHT 0GBEMHOro cxKatus. lIpeaBapuUTebHO OBIIH
Hal/leHbl 3HaueHHs1 KO3(O(MHUUEHTOB 7 U = A 43 3JeMEHTOB H NpoBepeHa

CIPaBeMJIMBOCTh STHX YPaBHEHHH BO BCEM OOGCJIEJOBAHHOM Ha ONBITE HHTEp-
Baje pasaenuit (5000 — 100 000 xI'/cm2). Takum oGpasom Oblia HOJMyYeHA
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Puc. 1. 3aBHCHMOCTb aTOMHOTO 06beéMa OT ATOMHOIO HOMEpa 3/]EMEHTOB IPH pasHbiX
nasienusx. I — p =1 xI'/em?; 2— 100000 xI'/em2; 3 — 500 000 xI'/cm?

BO3MOXKHOCTb IIPOBE/IeHHS] OPHEHTHPOBOYHBIX PACYETOB NPH JAABJIECHHSX BBILIE
100 000 kI'/cM? ¥ paccuMTaHhl 3HAYEHHS] ATOMHBIX OGBEMOB 3JIEMEHTOB IPH
nasnenusax p = 500 000 kI'/cm? (cm. puc. 1).

Us puc. 1 BuaHo, uto yKke mpu gaBienud p = 500 000 k[/cm? atomube
06GBbEMBl 3JIEMEHTOB HMeEIOT CJa60 BHIPAXKEHHYIO MNEPUOJHYHOCTb. MOKHO
OXKHMJAThb, YTO NPH emle GOMBIIHX JABJEHHAX IPAMM-aTOMbI PA3JIHYHBIX Je-
MeHTOB GyJAyT 3aHHMaTh NPHMEPHO OJMHAKOBEIE OOBEM, JIHIIb CJErka BO3-
pacraioluil IpyH yBeJHYEHHH aTOMHOrO Homepa aJjemeHta. Ha puc. 1 kpe-
cruky npu Z=18 u Z =054 paioT 3HAUEHHsT AaTOMHOTO oGbeMa IpH
p=>500000 kI'/cm2, moayuennsle MenceHoM (°) myTeM TEOpPETHYECKHX pac-
YETOB.

Asrop mponosxkua Havatyio JI. ®. Bepemarunsiv u A. K. Jluxtepom (6)
paboTy MO BBISICHEHHIO 3aBHCHMOCTH CXXHMaeMOCTH 3JIEMEHTOB OT aTOMHOTrO
HOMepa IPH BBICOKHX JaBJeHHAsX. BhlIM BHYHCAEHB O ypaBHeHHAM (2) u (3)
sHavyeHus Ko3duiuuenTa 06beMHOro CxKaTHg o Npu AasiaeHusix ot 30 000—
100 000 mo 200 000—500 000 xI'/cm2. «MrHOBEeHHEIH» KO3(D(hUIMEHT { BHIpa-
JKaeT C3KMMaeMOCTh 3JIEMEHTOB IPH 3aJlaHHOM JaBJeHHH p u oobeme V. JKe-
JlaTeJIbHO OBLIO MPOCJENUTh, KaK Oy/leT H3MEHAThCH |+ IOJ AeHCTBHEM BHICO-
Koro nasjenus. (s cpaBHeHHS Ha pHC. 2, IpHBeJeHa TaKXke KpHUBad
Puuapzca (7) AJsi CXKUMaeMOCTH 3JEMEHTOB IPH aTMOCHEPHOM JaBJIeHHH.)
OTMeTuM, 4TO JaHHBIE I Z = 6, OMelleHHble Ha rpaduKe, IPH BCEX JaBJe-
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HUSIX OTHOCATCH K rpadury. Bece npuBe/ieHHble TaHHBIE MOJYYEHBI IPH KOMHAT-
HOIl Temmeparype. . ;

W3 puc. 2 BHAHO, KaK CXKHMAaeMOCTb 3JEMEHTOB YMEHBIIAETCS [0 Mepe
BO3pacTaHusl jaBieHusi. Peskaa mnepuojuyeckas 3aBHCHMOCTb, HMeEIOIIAs
MeCTO IPH aTMOC(epPHOM JaBJIeHHH, C NOBLIIIEHHEM JaBJeHHsSI CTAHOBHTCS BCE
MeHee SIPKO BhIpaxkeHHOH. HauGosbluefl cKMMaeMOCTBIO IPH aTMOC(HEPHOM
JlaBJeHnH 06J1aaloT IIeJOYHEIe MeTaJ/Jlbl, HAUMEHBIIYIO CKHMaeMOCTb HMeeT
anmas ((8), 1,8-1077). CxkumaeMocTh Ie3Hs NMPH aTMocHepHOM MaBJIEHHH B
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Pric. 2. 3aBHCHMOCTh CXHMaeMOCTH OT aTOMHOIO HOMEpa SJeMeHTOB IPH Pa3HbIX JaBie-
nusix. I — p =1 xl['/em®; 2— 30000 k[/em?; & — 100 000 kI'/em?2; 4 — 200 000 kI'/em?;
5—9500000 xI'/cm?

340 pas Goasie, npu p = 30000 xI'/em? B 63 pasa, mpu 100000 k[/cm? B
7,8 pasa, npu 200 000 xI'/em? B 3,6 pasa, a npu 500 000 xI'/JcM2 Bcero B
1,4 pasa GoJblue, ueM CKHMaeMOCTb ajMasa IPH aTMOC(HEpPHOM JIaBJIEHHH.
IMpu naenenuu 500 000 kI'/cM? psir 9/71eMEHTOB OYAeT HMETb CHKHMaeMOCTb,
OJIM3KYI0O K CXKHMAaeMOCTH anMmasa. [Ipu 3ToM IaBJeHHH CIKUMAeMOCTh 3Jie-
MEHTOB e€Ile HMeeT MEePHOAHYHOCTb, HO y2Ke€ C HEKOTOPBIMH CYLIECTBEHHBIMH
usMeHeHHsiMH. [1o/ JeACTBHEM BBICOKOTO JAaBJIEHHS, KaK Ha 3TO BIEPBHIE
obparuau BHuManne JI. @. Bepemarum u A. W. Jluxrep (°), MakcuMyMBbl
CKMMAEMOCTH CMeLIAIOTCs BIPAaBO Ha €JUHHUILy B aTOMHOM HOMepe, H IIpH
OYeHb BBICOKHX JABJEHUSIX Haubo/ee CXKHMAeMBIMH OKasbIBAIOTCS yiKe He
[IeJIOYHbIe, a MieJouHO3eMeJbHble 31eMeHTh. [Ipu maBaenun 30 000 kI/cm?
MaKCHMaJbHYI0 CXKuMaeMocTh HMeer uesuil, a npu 100 000 xI'/cm? cxumae-
MocTh Gapusi OKasbiBaeTcsl yxe OoJblle cxumaemocTH nesud. Ilpu
200 000 xI'/cM? cxKMMaeMOCTb CTPOHIIMSI OOJIbIIe CKHMaeMOCTH DyOHAMS H
npu 500 000 k['/cM® cxkuMaeMOCTh KaJblHs GOJbINE CKHMaeMOCTH KaJusl.
3ametuM ojHaKo, uTo januble mias p = 200000 u p = 500 000 xI/cm* sB-
JISIOTCS Pe3yJAbTaTOM SKCTPAanoJIsIHH.

U3 paccmotpenust saBucumocteit K= f(p) u puc. 1 u 2 MoxHO caesaTh
IPEeAIOJIONKeH e, YTO Y GapHs, CTPOHIMS, Ce/ieHa H TaJLIAs C/IeIyeT OXHAAThH
BHYTPeHHHX Nepexoiof npu aasiennsax soimre 100000 xI'/cm2.

VKkasaHHble H3MEHEHHs] aTOMHBIX OOBEMOB U CXKHMMAE€MOCTH 3JIEMEHTOB,
TIOBHJUMOMY, SIBJISIIOTCSI CJIEACTBHEM HEKOTOPOH JAedopMainui BHEIIHHX 3JeK-
TPOHHBIX 000JIOYEK TOJ [eHCTBHEM OYeHb BBICOKMX MaBJeHHH. Bosmox-
HOCTh TAKOTO BO3JEHCTBHSI HA BHEUIHHE 3JEKTPOHHbIE OOOJIOYKH aTOMOB
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6blIa TOKa3aHa NPH CHJIBHOM CXKATHH 1e3usi. YToOB OOBSICHHTD OOHAPYKEH-
Hoe BpumxkmeHoM ckaukooOpasHoe u3MeHeHHe oObema (A V/V, = gg‘%),
npoucxojsimee y mesus npu xasiennn 45000 kI/em?, Pepmu NpeanonoxKu,
4TO MOJA JAeHCTBHEM CBEPXBBICOKOI'O JaBJIEHHS BaJEHTHBIH 3JIEKTPOH Ie3us
nepexofuT Ha cBoGonmyio op6ury. Illtepurefivep (?) TeopeTHueckuM pacye-
TOM JI0Ka3aJ, YTo y 1e3Hs AEHCTBUTEJbHO BO3MOXKEH 3JEKTPOHHBIH Iepexos
c op6utsl 6s Ha op6ury 5d mpu aasienun okoso 50 000 kr/cm?. O Takxke
paccuuTas, 4To y pyOUAHs H KaJHs 3JeKTPOHHBIE IePeXo/Ibl MOTYT IPOH30HTH
TOJBbKO NpH AaBiaeHnsix Boie 100 000 xI'/cm?. ;

Ilpu naBjeHHSX B COTHH ThiCAY aTMoc(ep MOXKHO OXKHJIATb CyIIeCTBEH-
HBIX M3MEHEHHH M B JPYTHX IEPHOJHYECKHX CBOHCTBAX 3JIeMEHTOB, 3aBHCH-
LIHX OT YHMCJIa BHEUIHHX 3JIEKTPOHOB M CTPOEHHSI HX OpPOHT, TAKHX, KaK XHMH-
YecKHe CBOHCTBA, TeMIepaTtypa IVIaB/IeHHs, Ko3((HUIMEHT TepMHYECKOro pac-
IIHpeHusa | T. A.

JlaGopaTopHsi (GU3HKH CBEDXBLICOKHX 1aBJIEHHIl IToctynuiao
Axanemun naygk CCCP . 19 IV 1955
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