McKycCTBEHHOE pacLUern/ieHne 3nemMeHToB).

3. Pesepopa.

Co BpemMeHU pa3BuTMA [anbTOHOM aTOMHOW TEOpUW Ha 3KCMepu-
MEHTalbHOM OCHOBAHWMW, MNPOrpecc XWMWUM TOKOUCA Ha LeHTpanbHOM
ngee O MOCTOSAHCTBE W HELE/MMOCTM aTOMOB 3/1eMeHTOB. BCA COBOKYMHOCTb
9KCMEPUMEHTANLHOrO MaTepuana XuMuun, nNpubnuM3nTeNbHO 3a CTONETUE,
FICHO NOKasblBana, 4YT0 OObIKHOBEHHbIMU (QU3NYECKUMU U XUMUYECKUMMU
npoLeccaMn HeBO3MOXKHO pas3pyLnTb aToMbl 371eMeHTOB. OAHaKo ObICTpbIl
POCT Halwlero 3HaHMA BHYTPEHHER CTPYKTYpbl aTOMOB B TeYeHWEe MOCAefHUX
fnBajLatu net 40 HeKOTOPOW CTeneHW MOAUMULMPOBAN 3TO NpeLcTaBeHMe.

B HacToAwee Bpema 06LWWENPUHATO, YTO aTOMbl Pa3INYHbLIX 3/1EMEHTOB
BCE MMEKT CTPOeHWe OfHOro W TOro >e obwero tuna. B ueHTpe aToma
pacnonaraeTcs NoIOXUTENIbHO 3apSXKEHHOE, HUYTOXHbIX Pa3MepPOB A4P0, B KO-
TOPOM COCpeAoTOoYeHa BCA Macca aToMa. 310 A4P0 OKPYXKEHO 06/1aKOM 3/1eKTpO-
HOB, KOTOpbIE NOALEPXKNBAKOTCA B PABHOBECUUN CUaMW, UCXOAAWMMY OT A4 pa.
ONeKTPOHbI 3aHUMAKOT 06/1acTb, ANaMeTp KOTOPOW umeeT nopsigok 2.10-8 cm.
HykneapHblli 3apsj aToma nogyMHsAeTcs BecbMa NpoCTOMY NpaBuy, BNepBble
BbisCHEHHOMY Mo 3 e f1e e M (Moseley): pesynbTupytoLwnii 3apsag agpa atoma pa-
BEH ero aTOMHOMY WK MOPSALKOBOMY HOMEPY M U3MEHAETCH OT OA4HOr0 ,,aToMai;
3NeKTpMYecTsa B Cnyyae BOAOP™ fa, A0 92—8 cnyyae ypaHa. Takum o6pa3om
NMOpPSAAKOBbIE YMCNA BbIPAXatOT YMCMO MIaHeT-3/1IEKTPOHOB, KOTOPble OKpPY-
XalT A4po atoma. CornacHo 3ToMy NpefcTaBneHuto 06blYHble (M3nyeckue
M XUMWYECKMe CBOMCTBa aroma, 3a WCKIKYEHWEM €ro Macchl, LefMKOM
OMNpefenanTcad HyKneapHbIM 3apsagoM, Mbo OT MnocnefHero 3aBUCUT  YUCO
W pacnpefeneHne BHELWHWX 3/1eKTPOHOB, KOTOpble 06yCnoBAMBaIOT, r/aB-
HbIM 06pa3om, 3TU cBoiicTBa. Macca atoMa eCTb CBOMCTBO €ro sagpa M Ha
pacnpefeneHue 31eKTPOHOB, a Clie4oBaTeNnbHO, Ha 0OblYHble CBOWCTBA
aToMa OKa3blBaeT HE3HAYMTENbHOE B/IUSHME.

C 37O TOUKM 3peHMs cpasy MofyyaloT MpocToe OObACHEHWE WU30-
TOMbI, KOTOPble COCTOAT M3 aTOMOB C OfHWM W TEM >Xe HyK/eapHbIM 3apf-
[OM, HO C pasnM4HOi Maccoi agpa. Bo3geiicTBys CBETOM WAM  31EKTPU-
YeCKMM paspsgoM, Mbl IErKO MOXEM YAanuTb U3 aTOMa OAWH WM HECKO/bKO

O Nekuus, npounTaHHas B JIoHZOHCKON Xummueckom O6LuecTse 9-ro despans 1922r.
\rature 109, p.p. 584 n 614 (6-ro n 13-ro mas).
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BHELHUX MNMIaHETapHbIX 3/1eKTPOHOB; BO3LEACTBYA Xe X-fyyamu uu
ObICTPLIMU  A-flyyamn, Mbl MOXEM [aXe BblpBaTb OAWH WU HECKO/bKO
NPOYHO CBA3AHHbLIX 3/1EKTPOHOB CUCTEMbI. TakMMm 06pasoM Mbl MOXEM Bbl-
3blBaTb B W3BECTHOM CMbIC/ie TpaHC(oOpMaLmMlo aTtoMa, HO JINlWb BPEMEHHOTO
XapakTepa, TaK KakK BCKOpPe W3BHE 3axBaTblBAeTCA HOBbIA 31EKTPOH, U
aTOM CTaHOBMTCA BHOBb TaKWM, KaKUM OH Oblf1 paHbLue. ObLne coobpaxeHuns
YKa3blBalOT Ha TO, YTO eC/N JaXKe HEKOTOPOE YMCIIO NNaHeTapHbIX 3/IEKTPOHOB
byneT yaaneHo nof LeACTBMEM COOTBETCTBYHOLLMX AareHToB, YCTOWYMBOCTb
fpa He HapywuTcd, U aTtoM 4epe3 KOPOTKOe BpeMsi BHOBb NpuobperteT
NPEeXHK CTPYKTYPY. 14 TOoro, 4Tobbl Bbi3BaTb MOCTOS HHOE WU3MEHEHWE
aToMa, HeobXofMMO paspywuTb camoe Af4po ero. Ecnum ypanutb OfHY 3a-
PSXKEHHYHO efuHULY CTPYKTYpbl f4pa, TO HyK/eapHbIli 3apsf WCnbiTaeT
MOCTOAAHHOE W3MEHEHWE, U He CYLLEeCTBYeT NPU3HaKoB TOro, 4Tobbl 3TOT
npouecc Mor ObITb 06paTUMbIM  NPU  OObIYHBIX  3KCMEPUMEHTaNbHbIX
YCNOBUSAX.

OTKpbITUE HEYCTOMYMBOCTU PafMOaKTUBHbLIX 3/IEMEHTOB Obl0 MEPBbIM
Pe3KMM YAapom A5 MbICAM O MOCTOAHCTBE BCeX aToMoB. OfjHAKO CBOWCTBO
pPafnoaKTUBHOCTM Mpucylle, KpPOMe [ABYX Haubosee TAXKe/blX 3/1€MEHTOB,
ypaHa n TOpusA, M UX MHOTOYUC/IEHHbIX MOTOMKOB, TO/bKO [BYM 3/1EMEH-
Tam, Kanuw 1 pyéuguio, M NpUTOM B He3Ha4yWTeNbHOW CcTeneHW. 3a
3TUMWU  UCK/IOYEHUAMU, 3HAUYUTENbHOE OO0NbLIMHCTBO OCTaNlbHbIX aTOMOB
npeacTaBNsfOT COO0K BOCbMa YCTOWYMBBLIE CTPYKTYPbl U COXPaHAKTCA He-
M3MEHEHHbIMW Ha Halleli 3emje, BEPOATHO, B TeYeHUe ThiCAYeNeTUn uam
MW/IMOHOB fieT.

PaanoakTMBHOCTL €CTb CBOWCTBO fiApa; OHa NpPOosBAseTCs, BOOOLLE ro-
BOPA, B UCMYCKaHMM 13 Aapa BbICTPbIX a-4acTul, Uan sgep renms, a uHorga
ObICTPbIX 3/IEKTPOHOB Uam Gaydveil. Uucno M CKOPOCTb UCMYCKaHMA 3TUX
yacTuy, He MOALAeTCA BAUAHUKO [axe Hambonee MOLWHbIX (QU3NYECKUX
N XUMUYECKUX areHToB W SBNSAETCH CBOWCTBOM, HEW3MEHHO MPUCYLLUM
YNOMSAHYTbIM BECbMa CMOXHbIM S4pam, BCNeLCTBME WX HEYCTONYMBOCTU.

M3 M3N0XEHHOr0 ACHO BUAHO, YTO Afpa TAXKENbIX aroMOoB 3aK/io-
YaloT B Cebe MOMOXUTENbHO 3apsXeHHble fAapa renuMsa U oTpULAaTEeNbHbIE
9NEKTPOHbI; @ 3TO BeAeT Hac K o6wemy npeAcTaBNeHUIo, YTO CNOXHble
MApa BCeX aTOMOB MOCTPOEHbI W3 Afep BoAOpPOAa, FeNus W 3/1IEKTPOHOB.
Mpn sTom 06bLIYHO MpefnonaralT, YTO SAPO renus ABAAETCA BTOPUYHOW
efVHMLEeA M camo MOCTPOEHO M3 YeTbipex Afep BOLOPOAA W [ABYX 3/1EKTPO-
HOB. ECnu 370 TakK, TO Mbl MOXeM MPeAnofioXuUTb, 4YTO fAf4pa BCEX ATOMOB,
B KOHEYHOM cuyeTe, NMOCTPOEHblI M3 fA4ep BOAopoAda, WAW ,,MPOTOHOB™, Kak
MX Ternepb Ha3blBAKOT, U OTPULLATESNIbHbLIX 3/1EKTPOHOB.

Takum 06pa3oM pagnoakTUBHOCTb AaeT He TOMbKO K4 K MO3HaHUI0
<TPYKTYpbl BCEX 3/IEMEHTOB, HO W AOCTaB/SET HaM TaKOW MOryLULeCcTBeH-
Hblli METOA WCC/eA0BaHWsA BHYTPEHHEN CTPYKTypbl aToMa, KakK ObICTpble
t'W fl-yactmubl. bombapavpys aTtoMbl BellecTBa a-yacTuuamm U M3yvas
OTK/IOHEHWe UX noJjieTa OT MepBOHAYaNbHOro HanpasneHUs, Mbl MOXeM
ONpefeNnTb BENUYUHY CUA W 3aKOH WX [elicTBUS BO6AM3M OT fafpa M CO-

13*
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CTaBUTb HEKOTOpPOe MOHATUE O pasmepax nocnegHero. O6LUIMe pe3ynbTaTbl
yKasblBalOT, UYTO AMaMeTp iApa TsXKeNblX aTOMOB MMeeT Mopafok 4. HO-1*em
1

M, NpPUGAN3NTENLHO, AnameTpa BCero atoma. 3akOH 06paTHOW npo-

MOpLMOHANBHOCTM KBagpaTy pPacCTOAHUA MpyU OTTaNKUBAHUW MeXAy 3ne-
KTPUYeCKMMMN 3apsjaMu oKasancs CnpaBefiuBbIM [N 3Ha4YUTeNbHOW 06na-
CTU BOKpPYr agpa. be3 comHeHus, pa3vepbl ffep Jferkux aromoB ellle
MEHbLUE, U B CAy4vyae refna UMEKT, nosugumomy, nopagok 5.10-15 cowm.
OTciofa ACHO, 4TO AApa aTOMOB, fJaxe NpyY BecbMa CNOXHOW CTPYKType,
VMEKT 4Ype3BblYaiiHO Manble pasMepbl.

Cunbl, cepXxusarowime KOMMNOHEHTbl f4pa, BEPOATHO, BeCbMa MOLUHbI,
M NOTOMY Mpu paspyLleHnn MOCNeLHEr0 MOXHO MONYy4YUTb 6ONbLINe KOMU-
YyecTBa 3HEPruU. BbICTpble a-4acTuuUbl pagus WA TOPUSA, KOTOpPble Mpef-
CTaBNAOT CO60H Haubosee KOHLEHTPUPOBAHHbLIA WCTOYHUK 3SHEPruu U3
BCEX HaM M3BECTHbIX, SBASKTCA Hawbonee MNOAXOJAWMUM OpyaMeM Ans
paspylleHnsa MpoYHO MOCTPOEHHOro f4pa; a Yactuua BblOpacbiBaeTcs W3
pagus co CKOpPOCTbKO OKOMO AECSATW ThbiCAY MUb B CEKYHAY W, Takum obpa-
30M, 06M1afjaeT CKOpPOCTbIO B [BECTU ThICAY pa3 60MbLUeil, Hexenn BbiCTpble
HapesHble MNynu.

XoTd a-yacTuua, HanpaefieHHas npsMo B TaXenoe a4po, 6e3 comHe-
HUSA, MOXET MPOHUKHYTb B €ro CTPYKTYpY, ee 3Heprus mosrer okasaTbCs
CULIKOM Manoii Ana Toro, 4Tobbl Bbi3BaTb paspylleHne. Bbombapanposka
Nerkux aTomoB obelyaeT 60/blUMe pe3ynbTaTbl, TaK KakK OTTaNKuBaTe/ibHble
CUNbl B [@HHOM C/ly4yae HacTO/IbKO MeHblle, 4YTO a-yacTuua MOXeT coxpa-
HUTb OOMbLUYID YacTb CBOEl 3HEPTrUK, YXKe BOWAA B camyto CTPYKTYpPY fapa-

OpHako, npexge yem O06CYX[aTb OMbITbl, NMOCBALEHHbIE 3TOMY BO-
npocy, cnefyer CKasaTb HECKO/NbKO CJIOB O CTO/KHOBEHUM a-yacTuy, C
s4paMn BOAOPOAa, FAe He MOXET ObiTb peyun 0 paspyweHun atoma. [Mpu
NPOXOXAEHNN a-4yacTul, Yepe3 rasoobpasHblii BOJOPOA, UHOTA NPOMCXOAAT
TECHble CTONKHOBEHMSA MeXJy a-dyacTuuaMmuv u fgpamy Bogopoja. 1> pesynb-
TaTe TakWX CTOJIKHOBEHWI BO3HMKAKT H-agpa 60MbLWIOA CKOpOCTU. 3TU
/f-yacTnubl npoberatdT BYeTBEpPO 6OMblUEe paccTosiHMe, Hexenu 6ombap-
OUpYIOLWMe a-4acTULbl, U OHW JIETKO MOTYT 6blTb OTKPbI Tbl N0 eAUHLMNANSA-
LUMAM, KOTOpble OHM BO3OYXAatOT Ha CepHUCTO-LMHKOBOM 3KpaHe. Ha
OCHOBAaHWKN 0ObIYHbIX MPUHLUMMOB MOXHO MOACYMTATb, YTO MaKCMManbHas
CKOpOCTb, cooblaemans A-agpy, B 1,6 pa3a 6ofblle CKOPOCTW HaneTtarw-
WMX a-yacTuy, a MakcumanoHas 3Heprua coctaBndet 0,64 3Hepruu
a-yacTuubl. HaifeHo, 4TO umMcno aTmx ObICTpbIX /f-aTOMOB paneko npe-
BOCXOAMUT TO, KakOe MOXHO 6bl10 0XuaaTb, €CAn NpPeanofioXuTb, 4UTO
a-yactuubl M A4po BOLOpoda BefyT ceba KakK TouyeyHble 3apagbl npu
HMYTOXHbIX PAcCTOAHMAX, QUIYPUPYIOWMX NPU 3TUX MOLLHbIX CTONKHO-
BeHUsAX. Kpome TOro, mM3meHeHwe umucna //-yacTuy B 3aBUCMMOCTM OT
CKOpPOCTM a-yacTul, a Takxe umcnio iT-yacTuy BblGpacbiBaeMbIX M0f
pasfiMyHbIMKM  YraMu K HanpaBfieHW0 a-4aCTuLbl, CYLLECTBEHHO OT/MYa-
I0TCA OT pe3ynbTaToB, NOMYYEHHbIX MO MPOCTON TEOPUMN TOYEYHbLIX 3apAA0B.
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Mo Bcel BMAMMOCTU, 34eCb CKAa3blBAETCA He TO/IbKO CTPYKTypa a-ya-
eTuLbl, HO TakXe W TO 06CTOATeNbCTBO, YTO ANA BecbMa MajblX paccTof-
HWIi 3aKOH [eACTBMSA CWAbl COBEPLUEHHO OTAWYEH OT 3aKoHa O06paTHbIX
kBagpaToB. YaaBuk u bunep (Chadwick and Bieler), Ha ocHOBaHuUMK
TWaTeNbHOro uUccnefoBaHUs, HeaBHO BbIBENN 3aK/NOYEHUE, UYTO pPe3yib-
TaTbl CTO/IKHOBEHUA MOXHO OOBACHWTHL, Mpegnofarag, 4TO a-4yacTuua,
KOTOPOI M MpUNucbiBanncb BCe OCMOXHEHUA, BefeT cebs, Kak chepoup c
ocsMm 8.10~13 n 5.10-13. BHe noBepxHOCTM 3TOro cthepomja BbIMOAHSAETCS
3aKOH 06paTHbIX KBaApaToB; Korfja e [-44p0 MPOXOAUT MOBEPXHOCTb
cpeponpa, Cunbl BO3PACTaldT TakK O6bICTPO, UTO OHO ObICTPO BbITaNKK-
BaeTca Hasah. KoHeyHo, Takafd MoOfeNb Afpa refinsi OYeHb WCKYCCTBEHHA,
HO OHa [aeT HaM HEKOTOpPOe MOHATME O BEPOATHbLIX pasmepax W MpoTsxe-
HUWM TON 06nacTu, rae pasbirpbiBatOTCA 3TU HOBbIE MOLLHbLIE CUAbI.

CnefoBaTenbHO, Mbl AO/MKHbI NpeABUAETb, YTO MPW TECHOM CTONKHO-
BEHUM a-yacTuLbl C AAPOM aToMa, 60fiee CNOXHBIM, HeXenu SApo BOLO-
pofa, 06blYHbIE 3aKOHbl AENCTBMSA CUMbl HapyLIalTCs, KOrfa paccTosHuA,
OTAeNnsoWme YacTullbl U A4p0, CTaHOBATCA O4YeHb ManbiMu. Heobxoanmo
MOMHUTb, YTO MPU TaKUX ALEPHbLIX CTONKHOBEHUAX pa3BMBAlOTCA TUraHT-
CKME CUMbl, N HYXXHO 0XWAaTb, YTO TO/MbKO OYEHb YCTOMUMBLIE CTPYKTYpPbI
MOTYT BblfepXaTb Takue CTO/NIKHOBEHMA.

MepBoe HabnwofeHWe, KOTOpPOe CBA3AHO C [N1aBHbIM MNpPeAMeTOM Moeld
nekumun, 6bINO CAenaHo HeCKONbKO neT ToMy Hasaj. Korga a-fiyunm cuib-
HOro pafMoakTUBHOIO WCTOYHMKA TMPOXOAAT Yepe3 Cyxue rasbl, Bpofe
Kucnopoja WM YrnekKucnoTbl, Ha 3KpaHe HabnofaeTcs He3HauuTenbHoe
uncno cnabbix CUMHLUMANAUWA 3a npegenamMu npobera a-yacTuy. 3Tu
»ECTECTBEHHbIE® CUMHUMNNALWUK OblIM NPUNUCAHbI aTOMam BOLOPOAa, UCXO-:
OAWNMM OT UCTOYHMKA W BO3HUKAKOLWMWMM, BEPOATHO, BCnefAcTBMe cnaboro
.BOJOPOAHOrO 3arpsisHeHMA”™ UCTOYHMKA BO BPeMsi [AeWCTBUS Ha HEro
amaHauum pagua. Ecnn,- ofHako, BMECTO Kucnopoga WAW YrNIEKUCNOThI
B3ATb CYXOW BO34yX, TO KOMMYECTBO CUMHUWNNALWIA BO3pacTaeT B Tpu
WM 4yeTbipe pasa. bbiNo HalgeHo, 4TO 3TOT [06aBOYHbLIA 3DPEKT BbI3bI-
BaeTCA MNPUCYTCTBMEM a30Ta W MOKAa3aHO, YTO OH COOTBETCTBYHOLWMM 06pa-
30M BO3pacTaeT, ecNn 3aMeHUTb BO34YX XUMWYECKW MPUTOTOBMEHHbLIM a30-
ToM. OcobObIM pacrnofioXeHnem onbiTa 6bl10  MOKa3aHo, YTO YacTulbl,
Bbi3blBaloLWMe 3TU CUMHLUANALUKN, OTK/IOHAKTCA MarHUTHbIM MOfieM Mpu-
O6NM3NTENLHO Tak, KakK MOXHO Obl0 0XWAaTb, ecin 6bl OHW COCTOANU M3
OWTPO ABMXKYLMXCA 3apsdXKeHHbIX /7-aTOMOB. [peacTaBnsnoCh BEPOSATHbIM
« CaMOro Hauana, 4To 3TW A06aBOYHbIE S -aTOMbl, KOTOpble MNOSBASAOTCS
?0[lbKO B CYXOM a30Te, HO He B KWCNOpPOAe WM YrNekucnote, o00643aHbI
aBOMM NPOMCXOXAEHWEM pacluensieHUto aapa asoTa Npu CTONKHOBEHUM C
ObICTPO/ a YacTuueil.

Mpn paboTe C nepsBoHayYasbHbIM  PACMONOXEHUEM CLUUHLMNNALUM
OMWN Manbl HO CBOEMY 4ucfy, Cnabbl MO WHTEHCUBHOCTWM W TPYAHO 6blNO
«4ynTaTh UX C [OCTAaTOYHOM aKKypaTHOCTbI. J[anbHelwmnii ycnex 3aBu-

rnasHbIM 00pa3oM, OT YCOBEPLUEHCTBOBAHUSA CYETHOro MWMKPOCKO'Na
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B CMbIC/IE YBEIMYEHUA WUHTEHCMBHOCTU CUMHLMANALMIA W naowagu cep-
HUCTO-LUMHKOBOTO 3KpaHa, AOCTYNMHON HabnogeHuto. bnarogaps ynoTpe-
6neHnt0 06bEKTUBA C LUMPOKOW anepTypoii W 0COObIX OKYNSAPHbLIX NUH3
cnaboro yBeNuMYeHUs, cUeT CUMHLMANAUWIA cfenanca 3HauyuTeNbHO ferve
1 ropasfo 6onee onpegeneHHbIM.

Mbl paccMOTpUM Tenepb MeTOfbl, BblpaboTaHHble Ans 60nee paeTanb-
HOro uccnegoBaHns ABAeHWIA, HabnoLaeMbIX B a30Te, U 4N U3YUYeHUs ApYrux
3/IEMEHTOB B TOM XX€ OTHOW3HUW.. MpUHATBIA annapaTt (puc. 1) umeeT camoe
NPOCTOE YCTPOWCTBO U COCTOUT, FMaBHbIM 00pa3oM, U3 naTyHHoI Tpyoku (T),
3 CM. gunameTpoM, CHabGXEHHOW KpaHamu, Npu MOMOWM KOTOPbIX 4epes
TPYOKy MOXeT UMPKYIMpOBaTb Cyxoi ra3. Ha 0gHOM KOHUe TpybKwu
MMeeTCcs OTBEPCTME, MOKPbITOE TOHKOIW cepebpsHOA MNacTUHKOM. JKpaH

N3 cepHUCTOro (S) UMHKA YKpEen/eH Ha paccToaHuu 1,3 MM. OT OTBEPCTUA U
CHabeH Masamu, B KOTOPble MOXHO BCTaBAATb NOrnowjarlme 3KpaHbl ©3
cnofbl. PagnMoakTUBHBIA UCTOYHWK YKPENeH Ha KOHLE CTEepXHS, Tak 4To
ero paccTtofiHMe OT 3KpaHa MOXHO W3MEHATb MO XenaHwto. Ang Toro,
YyTOObl YMEHBLLUUTL CBEYEHME 3KpaHa, BbI3bIBAEMOE "-lyyamMu WCTOUYHUKA,
BeCb anmapaT nomeuiancsd B culbHOe MarHUMTHoe nosne. He 6e3blHTEpPecHO
CO06LWMTL HEKOTOPbIE AeTann ans UANKCTPaLMn BeMUYUHLI 3¢ (OKTa, Habno-
[aeMoro npu pasnuyHbiX ycnosusx. [MpeanonoxumM, 4TO pafuoaKTUBHbIN
WCTOYHMK, COCTOALMA M3 NaTYHHOr0 AWCKA, MOKPbITOr0 C OLHON CTOPOHbI
HeBUAMMbIM HanetoMm pagua C ¢ aKTMBHOCTbIO MO Yy-yyam, COOTBETCTBYIO-
wein 40 mrp. pagms, pacnofioXeH Ha paccTosiHum 3,5 ¢cM  OT 3 paHa, ”
YyTO Yepes annapaTt MNponyckKaeTcs TOK Cyxoro sofopofa. lycTb 3ajepxu-
BaloLasd cnocobHocTb BelwecT! a MeXgy WCTOYHUKOM W CEPHUCTO-LUHKO-
BbIM 3KpaHOM cooTBeTcTBYeT 20 CM. BO34yxa, TakK 4YTO 3TON 3agepsiBato-
el cnocobHOCTM 6blN0 6bl JOCTATOYHO, YTOObI OCTAHOBUTbL a-yac wLy
¢ npob6erom 20 cm. B BO3gyxe. [lpoxoxaeHue a-vyacTuy (KOTOpble B AaH-
HOM cfny4yae umenu npober 7 cu.) 4yepe3 BOAOPOS OCBOGOXAaeT 60MbLLOE
KO/IMYECTBO ObLICTPO NeTAWMUX H-aToMOB, BO3OYXAALWMUX cumHunnnsaywii
Ha 3KpaHe. Yucno 3aTux CUUHUMANALWA, ecau paccMaTpuBaTb  3KpaH
yepes 0COObIA MUKPOCKON C nofiem 3peHust B 40 MM.2, HacTO/IbKO BeNKO—
TbICAYN B MUHYTY,—YTO BbII0 6bl HEBO3MOXHO WX CUMTaTb 6e3 yMeHbLUeHWs
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aKTUBHOCTU WCTOYHMKA. Ecnu e nomectuTb [06aBOYHbIE NOraowakoLine
3KpaHbl M3 CN0Abl, TO YACNO CLUHLUWUANALWIA GBICTPO NajaeT, U Npu NornoLLe-
HUW, Hanpumep, B 30 CM. yXXe Henb3d Habngatb HU OAHON IT-CUMHUWUA-
nauuu B MUHYTY. lMofobHoe e ABneHuWe HabnwogaeTca, ecnv BOAOpo4 3a-
MEHUTb KWUC/TIOPOLOM, @ UCTOYHUK MOKPbITb TOHKOW MAeHKoW napagduHa
WA KaKoro-HMbyfb [PYroro BOAOPO4 COAepKallero coeauHeHms. Ywucno
if-cuMHUMANAUNA, Habnogaemoe Npu fJaHHONW abcopbumm, 3aBUCUT TOMBKO
0T KO/M4YyecTBa BOAOPOAa WM COBEPLUEHHO He 3aBUCUT OT XUMUYECKON KOM-
OvHauun. 3TOro M cnefoBano OXuAaTb, U60 CUAbl, NOTPebHble AN TOro,
yTo6bl NpMBECTM H-24p0 B 6bLICTPOE ABWXXEHWE, OFPOMHbI MO CPaBHEHUHO
Co cnabbiMU cunamu, MPOABAAIOWMMUCA NPU  XUMUYECKUX KOMOMHALMAX.
Takum 06pa3oM Mbl BbIBOAMM 3aKAO4YeHWe, 4TO 414 a-yacTuy, ¢ npobe-
roM B 7 CM. HeNb3f OTKPbITb iZ-aTOMOB M3 BOAOpPO4a B CBOGOAHOM CO-
CTOAHUM WUAN B XUMWUYECKOM COefivHEHUW, npu abcopbumu, 6onblieit 30 em
BO3JyXa.

Tenepb KUCMOPOA, KOTOPbIA "He faeT CUUHUWANALWIA, CHOBa 3aMe-
HAEeTCA CyxuM BO3AyxXoM, Torga Mbl cpaly Habnwogaem ans abcopbuum B
30 cm. 6onee 100 cuMHUMNAAUMIA B MWHYTY, B TO BpeMS Kak B BOAOPOAe
He Habnwganocb HW OAHOW. [MPUCOEAUHAA HOBble CNKOAAHbIE 3KPaHbl, Mbl
HaxofuMm, 4TO CLUHUMANALMK npekpauwiatotes npu abecopbumm B 40 cwm.
ACHO, YTO 3TU YacTWUbl, KOTOpble BO3HWUKAKT M3 a30Ta, MMeT 60bLINIA
npober, Hexenn cBobogHble H-aTomMbr, 60MbapAMpoOBaHHbIE a-nyyvamMu.
Takum obpasom 3dpeKT, Habnogaemblii 3a npegenamu 30 CM., HE MOXET
OblTb NpUNMcaH BOAOPOAHOMY 3arps3HeHMI0 asoTa.

3aTeM BO34yX CHOBa 3aMEHSieTCH HelTpanbHbIM KWCMOPOALOM, a UCTOY-
HWK .NOCNe0BaTebHO MOKPbIBAETCA TOHKUMW NNCTKaMU Mefu, XKenesa,
cepebpa, 30M10Ta, C 3afepXMBalOLLEl CNOCOBHOCTLIO, COOTBETCTBYHLLEN,
npnbnnsmTensHo, 3 cMm. Bo3gyxa. pu 3ToM He HabnwfaeTcs HU OJHOTrO
/f-aToma pana nornoweHus, 6onbwero 30 cMm. Ecan Tenmepb nNoOCTaBUTb
nepeq UCTOYHWKOM TOHKWWA antOMUHUEBBLIA NINCTOK, YUCMO CLUHUUANALMWIA
cpa3sy Bo3pacTaeT Ao 100 B MMHYTY. HekoTopble M3 3TUX CAUALWMANALUIA
OYEHb SIPKU U OKa3blBaeTCs MOMafjalTcs Takue ObICTpble 4YacTuubl, 4TO
Hafo yBennuuTbL nornoweHne o 90 cMm. A4na TOro, 4tobbl CUMHLMANALMUK
npekpaTuancb. Takum 06pasoM SICHO, 4TO aNlOMWHWIA [aeT Hayano HeKoTo-
poMy 4mcny 4vacTul ¢ B6CbMa 60/bWIMM MpPoGerom.

Korga Mbl uccnefyem 4ucno CUMHUWUANALMIA 3a npejenamu npobera
06bIKHOBEHHbIX 11-aTOMOB, TO HalW pe3y/nbTaTbl COBEPLUEHHO He 3aBu-
CAT OT Kakoro 6bl TO HM ObIIO 3arpsA3HEHUs WCNbITYEMOrO BeLLecTBa BOLO-
pogoM. JTO 60MbLIOE NPEUMYLLECTBO, MO0 Mbl MOXEM He COCPef0TOYMBaTLCS,
Ha 3a60T e 0 YNCTOTe Hallero Marepuana B OTHOLUEHUW OTCYTCTBMA BOAOPOJA.
Takum o6pasom Yaasuk (Dr. Chadwick) n a uccnegosanm 60nbLLI0Oe KOMM-
YecTBO 3/IEMEHTOB C Ue/bi0  OMpefennTb, WUCMYCKAT M 3TW 3/1EMEHTbI
yacTuubl ¢ npoberom, 66abwmnm 32 cm. K>rga Henb3d 6b10 BOCNO/b30-
BaTbCA 3/IEMEHTOM, YNoTpebnsanock COeAMHEHME 3TOr0 3jleMeHTa C ,,Heak-
TWILWbLIM® 31eMEHTUM, BpOAe Kucnopoga. BelwiecTso, B BMAe MOPOLUKA, HACI-
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nanocb Ha TOHKWI 30/10TOM NNCTOK, 3aKPeNnANoCh CMOEM Kenkoro Belye-
cTBa (npu 4yem oblee NOrAoOWEHNe COOTBETCTBOBANO B CpeaHeMm 3-4 CM.
BO34yXa) W nofBepranocb AeWCTBUIO nydeld. MccnefoBanncb BCE 31EMEHTbI
BN/OTb O aTOMHOro Beca 40, 3a WUCKNIOUYEHWEM TFenns, HeoHa W aproHa.
Oka3anocb, YTO HU OAMH 3M1EMEHT C aTOMHbIM BeCcOM, 60/bLIMM aTOMHOro
Beca (octopa, 31, He pJaeT HUKAKOro 3adgekTa, XOTA HYXHO CKasaTb,
4yTO MOKa WCCNefoBanoch NMLb He60/bLIoe YMCAO 3/1EMEHTOB C 6O0MbLLIMMY
aTOMHbIM/1 BECamu.

CnucoK 3/1eMEHTOB, OT NINTUA A0 Cepbl BKAKOUUTENbHO, WUCCNeA0BaH-
HbIX Takum 06pa3om, gaH B HWXecneaytouleit Tabnuue. B TpeTbeM cTonbue
NpuBefeHbl Yncna CUMHUUNNALUA B MUHYTY Ha MUAAMIPaMM aKTUBHOCTM
NCTOYHMKa — pagud C — pana  nornoweHma 32 cM. Bo3gyxa. 3Tu
yncna nosBoONAKT caenaTb NUWb rpy6oe cpaBHeHWe 3M(EKTOB, AaBaEMbIX
pasNUMYHbIMK 3N1eMeHTaMK, Tak lcaic ycnoBus OMnbiTa, Hanpumep, TOAWMHA
M pacnpefefnieHne NAeHKWU BeLLecTBa, BAPMUPOBAIN OT 3/1eMeHTa K 3/1eMEHTY.
YeTBepToblli cTonGey, gaeT Npubnu3nUTenbHbie BeWUYUHLI MPO6eroB 4vacTul.

Yucno vactuy B

MUHYTY Ha Mrp. aK MakcumanbHblii
ONEMEHT. BeLLI'eCTBO. TUBHOCTWN TMpn yno- r|p06er B CaHTU-
Tpebnaswemca ‘Mu- MeTpax BO3AyXa,
KpocCKorne.
NnTnii Li20 — —
Bepunwuii Be, BeO — —
bop B 0,15 npubn. 45
Yrnepog, co2 — —
AsoT Bo3gyx 0,7 40
Kucnopog 02 — —
dTOp CaF2 0, 4 cBbiwe 40
Hatpwii Na20 0, 2 npuén. 42
Marnui Mg O - -
ANOMUHWIA Al, A1D3 1, 1 Y0
KpemHuii Si — —
®octop P (KpacHbIi1) 0, 7 npunén. 05
Cepa S, S02 — -

Kpome nepeyuncrieHHbIX, WCCNEL0Ba/INCL eLle CleAyloLine 3/1eEMEHThI C
60MbLUIMM aTOMHbIM BecoM: xjiop—u3 MgCI2, kanuii—un3 KC1, kanbuuii—u3
Ca0O, TutaH—u3 TiAN3, mapraHeu—un3 Mn02, eneso, mefdb, 0/I0BO, CepedbpPo
1 30710TO B (pOpMe MeTanMyeckux NUCTKOB. HW B 0O4HOM criyyae He Habnio-
Janocb 4vactuy c npoberom, 66nbwmMmM 32 cm. Bo3gyxa. Bonpoc o Towm,
[Al0T NN 3TW 3NeMeHTbl YacTuubl C Npoberom, MeHswum 32 CM., elle He
uccnegosancs.

M3 npuBefeHHON Tabnuubl BMAHO, 4TO Ans abcopbuum B 32 CM. BO3-
ayxa CUMHUMANAUMK galoT 60p, a3oT, TOp, HATPWiA, anlOMUHUIA © doc-
top. Uucno cumHLUMANAUMA y 60pa U HATpPUA 3HAYWUTENbHO MEHbLUE, YeM
Yy OCTa/ilbHbIX 3/1EMEHTOB.
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KpvBble MOr/oWeHNs /1 a3oTa U a/loMUHVS.

Mi3ameHeHMe uucna CUMHUMANALWA NpU YBEIMYEHUN MOT/IOWEHUSA Ha
nyTW nyyei, HaumHaa oT 10 cMm., NoKasaHO Ha pwuc. 2. WCTOYHMKOM a-
nyyeil Bo BCex cny4yasx cnyxun paguii C. KpuBas A nokasbiBaeT 3gekT
B asoTe (BO34yX), rae MakcumanbHblii npober coctaBnger 40 cm. Kpusas
B—kKkpuBas nornowieHns Ans cMecu BOAOPOAa W YIIEKUCNOTbl—MpU6/n-
3nTenbHo 1 o6bem Bogopofa Ha 1,5 o6bema yrnekucnoTbl. JTa cMecb 06na-
[aeT Takol >Xe 33a[epXuBaroLieil cnocO6HOCTbIO AN a-nyyeil, Kak U BO3-
yX. Uncno cumHUMANALNi, Bbi3blBaeMbIX BOLOPOLOM, BeCbMa BEWMKO, HO
ObICTpo nagaet, u 3a npefenamu 30 CM. HeNb3s YXXe 00HAPYXUTb KN OLHOW

Mpo6er B cm. BO3gyXxa

Puc. &

cumHymnnaumn. Kpuead C fgaeT ,,eCTeCTBEHHbIN" adhdeKkT, Korga BO3fyx
3aMeneH CyXMm KUCNopogom. ITOT 3(PGeKT Mas MO CPaBHEHUIO C 3PGEKTOM,
HabntogaeMbiM B a3oTe. Kpueas D nokasbiBaeT apgeKT, HabNoAaeMblid, Koraa
nepes WCTOYHMKOM MOMeLLeHa altoMUHMEBAA NAACTUHKA C 3afepXXuBatoLLei
cnoco6HocTelo B 3,5 CM. BO34yxa, a BMECTO BO3fyxa annapar HanojHeH
CYXMM KWUCNopofom. Takum 06pa3om 4vacTulbl, 0CBO6GOXAaeMble W3 aftloMu-
HUsA, 06nafalT CNOCOOHOCTLIO MPOHMKATb ropas3fo  O0/bLY TOMLUUHY,
HeXenn 4yacTulibl, 0CBOGOXJaemble B BOAOPOLE WM B asoTe.

Becbma MHTEPECHO OMpejeNinTb, KaknMm 00pa3oM WU3MEHAHTCH KpPUBbIe
abcopbumm 3TUX YacTtuy, ¢ 60AbLIMM NPo6erom, B 3aBUCUMOCTU OT U3MEHe-
HUS CKOPOCTW 6GombGapaupytowmnx a-yactuy. ITOT BONpOC Obln  mUccneno-
BaH AN [ABYX TUMWYHBIX 3/1EMEHTOB, a30Ta W aJlOMWHUA, U pe3ynbTarhl
4Ns nocnefHero nokasaHbl Ha puc. 3. HaligeHo, 4yto B NepsoM nNpubau-
XXEHUWU MakKCUManbHbIA Npober yacTul, OCBOOOXAEHHbLIX W3 31eMeHTa, Npo-
nopuunoHaneH npobery 6Gombapaupyrowmx yactuy. Bo Bcex cnyvasx uucno
CUMHLMNNALMIA  BbICTPO NajaeT MpPUM YMEHbLUEHWW CKOPOCTM a-4yacTul,.
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BnunaHne ckopocTM OCO6EHHO 3amMeTHO B allOMWHWK, W Korga npober a-
yacTuy, ymeHbliaetcd fo 4,9 cM., TO HabnwgaeTcs OYeHb Manoe 4uUcno
4acTul, ecnu uMx BOOOLE MOXHO O06HapyXuTb. JDMEKT, NOKa3aHHbI
KpuBoii B (puc. 3), BbI3BaH MNOYTM WCKNKOUNTENLHO ,,eCTECTBEHHbIMU*4
CUMHUMNNALNAMW' UCTOYHMKA. ECIM  Mbl NpUMEM BO BHUMAaHWe, 4To
YMeHbLUEHNEe  CKOPOCTM, COOTBETCTBYIOLLEe YMeHblUeHMO npobera a-
yactuy, ot 7 po 4,9 cMm., cocTaBnfeT Tonbko 11%, TO Mbl YBUAUM
HAacKOMbKO ObICTPO NajaeT uYMCAO0  CUMHUMANAUWA € YMEHbLUEHUEM
ckopocTu. [oBMAMMOMY, B Cflyyae antOMUHUA, BOOOLLE HeNb3A BbI3BATb
pacwenneHuns, ecin CKOPOCTb a-yacTuy OyAeT HVKe HEeKOTOpoi Kputu-

uT

A- TPCEH ri. rYACTWn 8,6 cm.
8- 1 n n 7,0 cm.
c- 1 n Il 6,0 cm.

D - 4 a n -4,3cm

E - Kpueas pgnsa Hucnopogo
' F - Mpo6ern bl YACTL, 3,6"7,6CM

<4 n r io *4 ng
MornouweHune 8 CM. BO3AYXA.
Puc. 3.

YECKOI BenuuuHbl. [loKasaTb 3TO [0CTaTOYHO YOeAWTENbHO He NEerko, Ho
ecin 3TO TakK, TO 3TO YKasblBaeT, UTO a-yacTuua Ao/KHa 06nagaTb HEKO-
TOPOI KPUTMYECKOW 3HEepruein ans Toro, 4Tobbl 0cBOGOAUTL //-aT«>M U3 sfpa.

Becbma 3amMeuaTefbHbli pe3ynbTaT Obln 06GHApY)XeH B CAydvae asnto-
MuHMA. CnefoBano 0XwuAaTb, YTO 60/bliasg 4YacTb OCBOOOXKAEHHbIX YacTul,
OyfeT ABWraTbCs B HamnpaefeHMM 6Gombapaupylowmx a-vactuu. OpAHako B
AeACTBUTENLHOCTW 6bINO HalieHo, YTO MOYTU CTO/LKO XE YacTul, CKONMbKO
BbiOpackiBaeTCA Bnepes, BblbpacbiBaeTcs Hasag. B a3oTe aHanormyHoe
fBNeHMe HabnwaeHo He 6bino. OcTanbHble 3/IEMEHTHI €lle He NCCNefoBaHbl
C 3TOA TOYKM 3PEHMS, HO Mbl JO/MKHbI OXMWAATb, UYTO TaKOM 3M1eMEHT, Kak
thocthop, KOTOpbIA faeT 4acTulbl C 60MbLIMM NPOBEroM, TakXe 0BHapy>XuT
NoAo0GHbIA aththekT 3.

* Mo3sgHeliwas pa6ota Pesepdoppa (Phil. Mag. September 1922 p. 417) noka-
3ana OfjHaKo, YTO YacTuubl 06PATHOro HampaBNeHWs WUCMYCKarTCA BCEMMU ,,aK.MBHbIMWA

3/IEMeHTaMU.
Mepes.
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MpYpoaa BbIGPOLIEHHBIX YacTuLl,

Jlerko nokasatb, YTO 4acTulbl ¢ 60/bWMM NPO6EroM, 0CBO6OXAaemble
Ha afleMEHTOB, OTKJ/IOHAOTCA B CWIbHOM MarHuTHOM nosie. C MNOMOLLLO
cneyuanbHbIX METOLOB 0Ka3asoCb BO3MOXHbLIM CPaBHUTb BEIUYUHY OTK/O-
HEHMA 3TUX 4YacTWL, C OTK/OHEHWeM ObICTPbIX 17-aTOMOB, NOJyyaroLmxcs
NPy MNPOXOXAEHUWN a-4acTUL, Yepe3 0ObIKHOBEHHbLIV BOAOPOA. Bbino HaligeHo,,
4TO 4YaCTMLUbl M3 a30Ta OTK/OHAKTCA MNOYTM B TOW >Xe CTENneHu, Kak u
[7-4acTuubl M3 BOAOPOAA, MU BO BCEX OTHOLUEHUSAX BedyT cebs, Kak ObICTpble
/l-aTOMbI, Hecylne OAWH MONOXWUTENbHbIA 3apsaf. o nepsomy B3rnsgy
npefcTaBNAeTCs BEPOATHbIM, 4YTO COOTBETCTBYIOLME YacTuubl M3 QTOopa
thochopa W anOMUHUA ABASKOTCS Takxke [-atomamu, 0CBO6GOXAaeMbIMM
M3 ffpa Co CKOpPOCTAMMW, 3aBUCALLMMU OT MPUPOAbI 3/IEMEHTA U OT CKOpPO-
CTU HaNeTalwWwmx 4vactuy. 3T0 6bIN0 MOATBEPXKAEHO HELABHMMMW OMbITaMu
Yageuka (Chadwick) 1 MoMMM MO METOAY, aHaNOrMYHOMY TOMY, KOTOPbIi
NpUMeEHANCA npu uccnefosaHnn aszotal). OTKNOHEHUE YacTul, B MarHuT-
HOM none m3y4yanocb Ana abcopbumm Gonblueir 32 CM. C TOH LEeNbH, «po-
Obl He, OC/IOXHATL OMNbITa BO3MOXHbLIM MPUCYTCTBMEM BOLOPOLHOIO ,,3arpss-
HeHMA“ B HacnefyeM )M BelwecTBe. OnbITbl OKa3anuUCb HENErkKMMM, Tak Kak
B YCNOBUAX WX MOCTAHOBKM ObINO JOCTYNHO HabMOLEHMIO MWL Manoe yu-
CNo yacTtuy. Ans 3Toro MccnefoBaHUs NPULLNIOCL CKOHCTPYMpoOBaTb che-
LWanbHbIl  MUKPOCKON C 60MbLWIMM MOMeM 3peHus. PesynbTaTbl BCEX OMbl-
TOB O0OHapyXunu MofiHoe corfiacve co B3rNA4OM, YTO YacTulbl M3 (TOpa,
(hochopa M anOMUHUA CYTb ObICTPble aToOMbl BOAOPOAA, W Mbl MOXEM
3aK/Il0UYNTb, 4YTO BO BCEX CAyYasax U3 ffgep 3TUX 31eMeHTOB O0CBOGOXAa-
loTca [1-aTombl.

MakcumanbHy0 CKOpOCTb BblbpacbiBaHMA [l atoma M3 pasnyHbIX
3M1IEMEHTOB MOXHO NPUGAN3UTENBHO OLUEHUTb, AOMYCKas, YTO 3aKOH, CBA3bI-
BalOLLMIA CKOPOCTb M Npober a-yacTuubl, CNpaBeanB Takxe u ana [-ato-
Ma, T.-e. [OMycCKas, 4TO CKOPOCTb MPOMNOPLMNOHANbHA KOPHIO KYy6UYHOMY K3
npob6era. BblN0 BbIYUCAEHO — W ONbIT MNOATBEPAMA 3TO BblYUCNEHUE,— YTO
MaKcuManbHasa CKOpoCTb, coobliaemMas [aTtomy npu LeHTPanbHOM CTOJIKHO-
BEHWUK C a-4acTUHen ckopocTn VecTb 1,6 V, a Nnpober B BO3ayxe—pno6amsu-
TeNbHO 28 cM.2), CnefoBaTenbHO, MaKCUManbHas CKOpoCTb JJaToma m3 azoTac
npo6erom 40 cm. 6yaeT 1,8 F, a MakcmanbHasi CKOpPoCTb [l-aToma 13 antoMUHNA
npu npobere 90 cm.—2,37 V. MMpy NpsaMOM CTONKHOBEHMM a-4acTuua Co-
o6ulaeT ceobogHomy [atomy 0,64 cBoeit aHepruyM, M MOXHO MOACYUTATb
yTO BCE [-4acTuubl, KOTOpbIEe UMEIOT Npober 60nbLie 56 cM., BbibpacbiBakoTCS C,
3Heprueit 6ONbLLUEN, HEXENN 3Heprua 6oMbapaMpyoLmMX a-yacTul. B cnyyae
alOMUHUA  MakcumanbHas 3Heprusa [-atoma B 1,4 pasa 60fblie 3Hepruu
HaneTaloWmMX a-4yacTul,. ITOT BeCbMa WHTEPECHbI pe3ynbTaT MOKa3biBaeT,

*) Ca. ctarblo — ,,HykneapHoe cTpoeHuwe atoma™. Ycnexu ®Pusmyeckux Hayk, 1. Ir.
Bbin. 2. lNepce

a Mpy npobere a-yacTuupl 7 CM.
Nepes.
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UTO B HEKOTOPbIX CAydYasx Mpu paclwenseHUn sgapa altOMUHUSA LeACTBU-
TeNbHO MONy4YaeTCsa BbIAMPbIW B 3Hepruu. [l0o3TOMYy Mbl MOXeM chenatb
3aK/I0YEHME, UYTO BO BCAKOM Cflyyae NpW BCEX CTO/IKHOBEHMAX, T[Ae OCBO-
60XAaeHHbIA .H-atom nmeeT npober, 60bWwKnin 56 cM. BO34yXa, 4acTb 3Hep-
rmm //-aToma 3auMCTBYETCS M3 pacllienneHHoro fgpa. B HekoTopbiXx OTHO-
WEHNAX 3[eCb MMeeTCA aHanornsg C XOpOLWO W3BECTHbIM BbIUTPbILLEM 3HEP-
Ty Npyv 0CBOBOXAEHMM a-4acTuLbl U3 PagMOaKTUBHOIO Afpa.

CneflyeT NOMHWTb, YTO KOJIMYECTBO pPacCLLensieHHOro BeLLecTBa Becbma
HUUTOXHO. Korga a-vactmua pagua C npoxoauT uepes anlOMUHWIA, OHa,
BEPOATHO, MPOHMKAET CKBO3b 3MIEKTPOHHbIE CTPYKTYpbl 0Koso 100.000 aTo-
MOB W TO/IbKO, MPUMEPHO, fBe a-4aCTWULbl HAa MW/IMOH NPOXOAAT [OCTa-
TOYHO 61M3KO bT Agpa, 4ToObI Bbi3BaTb OCBOOOXKAEHME J1-aTOMa. Mbl 3HaeM,
yto a-vactuubl | rpamma pagusa, Oyayunm cobpaHbl, gatoT 163 Kybuu.
MUNNMMeTpa Tenua B rod. Ecnv Mbl NMpeanonoXum, 4to BCE a-yacTuubl OT
1 rpamma pagus 6biiv HanpaeneHbl W anlOMWHWIA, TO KO/MMYECTBO BOJO-
pofa, 0CBOOOXJaeMOe BCMefCTBME pacLiensieHns ALep antoMUHUA, He [0NX-
Ho npeBocxoguTb 0,001 Ky6uuy. munnmmetpa B rog. TakMm o6pasom Ko-
NNYeCTBO BOAOPOLA, OCBOOOXaeMOe B peasibHbIX YCNOBUAX OMbITa, Haxo-
OUTCA Janeko 3a npefenamm BO3MOXHOCTM OTKPbITUSA OObIKHOBEHHbLIMU XU-
MUYECKMMU MeTofamu. M3yyeHue npouecca paclenieHns CTano BO3MOXKHbIM
TONMbKO 6narogaps MNPUMEHEHWIO Takoro [e/IMKaTHOro MeTofa, KOTOpblii
No3BOMSET HaKMo4aTh KaXAblli 0CBOGOXKAEHHLIN E -aTOM MO CUMHLUANALUAM
Ha CepHUCTO-LMHKOBOM 3KpaHe.

MexaH13M pacLLEern/ieHus.

, VisyyeHune pafnoakTUBHOCTW y)Xe HABENO Ha MbIC/b, 4TO a-4yacTuua
Wan A4po renns € Maccoi 4 sABNsSeTca OAHOM W3 efWHUL, CTPYKTYpbl
atomMa. OnbITbl, M3/1I0)KEHHbIE B HACTOALLEA NeKuuu, Janu nepeoe ornpe-
JeNneHHOe [0Ka3aTeNbCTBO TOro, YTO SAPO BOAOPOAA Tallke ABNAETCA OLHON
M3 eAnHUL, CTPYKTYPbl HEKOTOPbIX IETKNX 31IEMEHTOB. VIHTEPECHO OTMETUTS,
4yTo H-aTCMbl OCBOGOXAAOTCSH TONbKO M3 Te€X 3/71EMEHTOB, aTOMHble Macchl
KOTOpPbIX BblpaxkaloTcs qopmynamu 4w-j-2 uam 4w-j~3, rae n Lenoe 4ucno.
dneMeHTbl BpoOAe yrnepofa WAM KUCNOPOAa, aTOMHbIE MacChl KOTOPbIX Bbl-
pakatoTcs opmynoi 4n, He gaoT J1-aTOMOB. 3TO NOKas3aHO B CrefytoLLelt
Tabnuue:

AnemeHT Macca 4n \~a

Ce 11 2.4+3
A30T e 3.4+2
®TOp . Ce 19 4.4+3
Hatpuin . . . . . 5.4+3
AnOMUHMIA . . . 6.4+3
(OT0]6l1110] o SNSRI 7.4+3

Takoil pe3ynbTaT cnefoBano NpeABUAETb, €CAM SiAPa NepevncNeHHbIX
3/1EMEHTOB MOCTPOEHbl W3 fiApa rennus ¢ Maccoil 4 u sagep Bogopoda. UTo6bl
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06bACHUTL 0CcBOBGOXKAeHME JEFATOMOB M3 3TUX 3MEMEHTOB, ECTECTBEHHO cle-
natb NpeanonoxeHue, 4yto A-agpa SBAAKOTCA CAYTHUKaAMMW FNaBHON Macchl
Anpa ux. Ecnm cnyTHWMK He cAMWKOM 6AM30K K nocnefHemy, TO a*yactuua
Npu TECHOM CTO/SIKHOBEHWW MOXET COOOLMTL CMYTHWUKY AOCTATOUYHYHO 3Hep-
rnio, 4tobbl 0CBO6GOAUTL €ro U3 cucTembl. Hy)XXHO nNpeaBuaeTh, 4To A CnyTHUKK
B CNy4yae allOMUHUA pPaCMooXeHbl ONMXKE K A4pY, HeXenu B caydae
asoTa, W, CnefoBaTeflbHO, 4YTO B CAyyae anlOMWHUS TpebyeTcsa 60MbLUas
3Heprus Ans ocBoBGOXAEHWA CNYTHUKOB. WHTEpPecHO OTMETUTb, YTO BEPOAT-
HOCTb OCBOGOXAeHUs ObicTporo [-atoma M3 a3oTa COCTaBnseT He.6onee
/90 BEPOATHOCTM Ana cBob6ogHOro fatoma O6biTb NPUBEAEHHbIM B COOTBET-
CTBYHOLLEE ABWXEHMe. IDTO yKasblBaeT Ha TO, YTO JO/IKHO ObITb CYLLECTBYHOT
onpefeneHHble Npefenbl CKOPOCTU CNYTHMKA W ONpefeneHHble MOM0XKEeHUA
ero no OTHOLIEHUIO K LEHTpaibHOMY AApY, MPU KOTOPbIX BO3MOXHO OCBO-
60XaeHMe 3TOro CnyTHUKA.

Mbl yXe ykasblBanu Ha TOT (akT, 4To Il -aToMbl M3 antOMUHKA
Kak 6yatro 6bl ocBo6oxgatTcAd BO BCeX HanpasneHusax. OpfHako B
LeNCTBUTENBHOCTU  CKOPOCTb
[ - aTomoB, BblGpacbiBaeMbIX
B CTOPOHY MPOTUBOMOMIOXHYO
[OBVDKEHUIO a-4acTuLbl, 3HaYU-
TeNbHO MEHbLLE CKOPOCTU Bbl-
OpacbiBaeMbIX B TY Hee CTOPOHY.
3TOT pe3ynbTaT Ha nepBblii
B3rnsAf4 Kak 6yato 6bl nofcka-
3blBaeT, 4YTO a-yactuua Aans
A4pa anlOMUHUA UrpaeT ponb
[leToHaTopa W YTO 3Heprusa A 3
0CBOOOXJaloLWMXCcA 06/10MKOB Puc. 4.
3aMMCTBYETCS, FNaBHbIM 06pa-
30M, M3 fgpa. OgHaKo S AymMaro, YTO HWKecnegyollee o6bacHeHne 6onee Be
POATHO N HAXOAMTCA B fly4lUEM COrflaCum C OMbITOM. ECnm Mbl Mpesnonoxum
4yto [-CNyTHMK OMUCbIBAET OpPOUTY BOKPYT LEHTPaibHOro figpa, To Hanpa-
BNEHWe BblneTa OyaeT 3aBUCETb OT OTHOCWUTENLHOIO MOMOXEHUS a-4acTuLbl
M A4pa B MOMEHT TECHOrO CTO/IKHOBEHMSA CO CRyTHWKOM. Hanpumep, npu
CTO/IKHOBEHUMW, MOKa3aHHOM Ha puc. 4 A, [-aTom ocBob6oxjaeTcs B nps-
MOM HanpasfeHWWN; Npu CTONKHOBEHMU puc. 4 B laTOM ONuCbIBaeT opbuTy
BOKpPYT Af4pa U 0cBO6OXAaeTcs B 06paTHOM HanpasieHUn. CKOpoCTb, CO06-
LW eHHas OCTaTOYHCMY A4pY B NPSMOM HamnpaBfeHWW, 3HAYUTENbHO 60Nblue
B MocCnefHeM cflyyae, Hexenu B nepsom. Mogo6Hoe npefcTaBfeHuWe npegno-
naraeT, 4TO CWJ/Ibl MEXAY MOMOXUTENbHO 3apsSXKeHHbIMU CMYTHUKOM U A4pOM
B HEMOCPeLCTBEHHOW 6AM30CTM OT MOCMEAHEro npuTAraTe/NbHblE, a He
OTTankuBaTtefibHble. 3TO W3MEHeHWe 3HAKa CW/ Ha OYeHb MafibIX pPaccTof-
HMAX OT AApa KaXeTcs BecbMa BEpPOATHbIM, W60 MHaye TPYAHO MNOHSATH,
KakMuM 06pa3oM-COXpaHseT CBOK YCTOWYMBOCTb MOMOXUTEILHO 3apsXXeHHOe
CNOXHOe A4po.
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3 BO3MOXHOCTU 0CBOGOXAEHUS if-aTOMOB Nerkumm 3neMeHTaMu Bbl-
TeKaeT ele u Apyroe AOBOMbHO MHTepecHoe cneacteue. [MpegnonaraeTcs,
BOOOLLLE—XOTS M OYeHb TPYAHO AaTb HEMOCPEACTBEHHOe [0Ka3aTeNnbCTBO
Lns 3Toro npeanonoXeHus,—uTto AAp0 refins NOCTPOEHO U3 YeTblipex BOAO-
POAHbLIX f4ep W [ABYX 3/IEKTPOHOB. Takas KoMOGMHauuMa COMpoBOXAaeTcs
noTtepeii Maccobll), U 3TO 06CTOATENLCTBO MNPUMUCLIBAETCA BECbMa- TECHOI
KOMOMHALMN CTPYKTYPHbIX eAuHuL. W3 COBPEMEHHOro MpefcTaBAeHMs o
CBA3N MEXAY MacCOil W 3Heprvei crneayeTt, 4TO 3HEPrus, 0CBOOOXKAaemas
npu ob6pasoBaHuUK agpa renus, 6onee 4Yem B TPU pas3a MPEBOCXOAUT 3Hep-
FMI0 Camoi 6bICTPON a-yacTuubl paguad. CnegoBaTenbHO, Mbl U HE AOMKHbI
0XW[aTb BO3MOXXHOCTW paspylleHns sigpa renms 0ObIKHOBEHHOW a-yacTu-
Lleil, 4yTo BMO/IHE COrfacyetcs C OnbiTaMW, MOCKOJIbKY OHW MOKa MpoCTu-
patoTcs. [eicTBMTENbHO, SAPO Fenus MNpefcTaBnseTca Hambonee ycToluum-
BbIM M3 BCeEX f4ep.

OpHako B BMAY TOro, 4YT0 K CAyyae asoTa, HanpuMMep, Mbl MOXeM
ocBob6oguTh if-aTOM nNpyM NOMOWM MeANeHHbIX a-4acTul, ACHO, 4TO B Agpe
asoTa //-cnyTHUK CBA3aH He Tak TECHO, Kak B aape renus. CnefosaTesibHO,
M3MEHEHWE MacChl, BbI3BaHHOE M3yYeHWEM 3HEpPruu, cessbiBasluein |f-cnyt-
HUK, JOMKHO 6bITb Y a30Ta 3HAUYUTE/IbHO MeHbLUe, HeXenu y reausa. Macca
CMYTHMKA He [JO/KHa CUAbHO OTAM4YaTbCA OT Maccbl cBo6ogHoro sgpa if
<1,0077, ecnn 0— 16).

* B camom pgene, aTOMHbIA Bec rennsa paeeH 4,002, mexay Tem Kak 4.1,0077=4,0308,
pasHuua coctasnset 0,029. Mepea.

2 [eicTBUTENBHO, COOTHOWEHNE MeXay Maccoii (T) u aHeprvein (E) wmeeT, Kak
W3BECTHO, CeLyHoLWMiA BUA;
K—T.c2

rae c—cKopocTb CBeTa. TakuM 06pasoM B MalleM Cllyyae 3Heprusi, BblAeNeHHas npu obpa-
30BaHWUM fifipa renus, Gynet

L/E=([ »).cx= 0,029 c2
PaccuuTaem Tenepb Ha rpaMM - aTOM KWHETMYECKYHO 3HEepruto a-yactuupl pagus C (cko-
cm
pocTb 052.103— 'ﬂ1

.1 3 4 [ 2\*
E —2"ar | \ C.* grjg)) ¢*=0,009¢2

Err
Takum 06pa3om -'-q‘,--"3,2. ,» TEPMOXMMUNYECKOE YypaBHEHME" 06pa3oBaHUa renus Oyaert
UMETb BUA;
49-{- El~ £+ Q

Ecnu nepecunTatb Ha GOMbLUME Kanopuu ,TensnoTy 06pa3oBaHWs™ rpaMMm-aToMa, TO, Oue-
BMAHO. MONy4nTCa
0,029c2
Q 4Aypo«r~6,20.109 Cal.

BennumHa OrpomMHasi, eciv BCMIOMHWUTb, YTO TEPMOXMMUYECKME 3S((eKTbl 0B6bIYHbIX
peakuuii umetoT nopagok ICO Cal. (A SoT mer feld, Atombau p.).
llepes.
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Ecnv npeAnonoXxuTb, Hanpumep, 4TO AAPO a3oTa MOCTPOEHO U3 Tpex
A0ep renus n AByx fgep Bojopogal), To macca aTomMa asoTa He [0/XKHa
paBHATLCA TOYHO 14,00, HO fomkHa 6bITb 6amXke K 14,01. MpeacTaBnseTcs
BEPOATHbIM, YTO B C/ly4Yae JIerkux 3/IEMEHTOB 3((peKTnBHas macca‘ npoTo-
HOB, BXOZALWMX B COCTaB ffpa, AO/KHA BapbMpoBaTb B Pas3/IMYHbLIX aTo-
Max npuénusmtensHo ot 1,007 go 1,000, B 3aBMCUMMOCTM OT 6OAbLUEA MK
MeHblUell TeCHOCTM KombuHauumn. CnepoBaTenbHO, Mbl LOMKHbI 0XWAATb,
4yTO OT HalhgeHHoro AcTtoHoM (Aston) ,,npaBuna Lenoro yucna", KoTopoe
CNpaBejIMBO AN aTOMHbIX MacCc C TOYHOCTbKO OKOJI0 1 npomunne, npu-
lwnoch BGbl O0TKasaTbCA, ecv 6bl MOXKHO ObINO AenaTb W3MEPeHMs CO 3Ha4yn-
TeNbHO 60MbLUE TOUYHOCTLHO.

[anee BO3HMKAeT BOMPOC, He MOryT /M 0cBOBOXAaTbCcA npu Gombap-
OVPOBKe a-nyyamu Apyrve 4acTuubl MOMUMO BOLOPOAA. HeCKONbKO BpeMeHU
TOMY Has3aj 1 Halwen, 4YTo Korja B KayecTBEe MCTOYHMKa YynoTpebnsaercs
pagnii C, TO MOXHO HabnwgaTb HebOMbLUOE YMCNO APKUX CUUHUUANALMIA,
KOTOpbIM COOTBETCTBYET MaKCUMasbHbIA Npober B Bo3gyxe 9 cM. ECTECTBEHHO
Obl/10 C caMOro Havana nNpeanonoXuUTb, YTO 3TU CLUUHLUANALUN BbI3bIBAKOTCA
HOBbIM TUMOM a-flyyeil, UCXOAALLNX U3 PAJMOAKTUBHOIO UCTOUYHUKA. OfHaKo
BUAHWE aNtOMUHUEBLIX 3KPaHOB Ha YMeHblueHue npobera 3TUX 4actul,
HaBeno MeHA crnepsBa Ha MbICNb, YTO OHWM BO3HMKAlOT B 00bEMe rasa, Ha-
MONHAKOLWEro annapaT, a MUMEHHO, B a30Te U Kucnopoge. CpaBHMBAsA OTKNO-
HeHWe 3TUX Ny4veld B MarHUTHOM Mojie C OTK/OHEHMeM //-yacTuy, u3 BOAO-
pofa, S 3aK/IOYWU/, YTO lyyn 3TW COCTOAT M3 aTtoMOB, 06/1afal0LLNX Macco
OKOMO 3 N Hecywmux fBa MNONOXWUTENbHbIX 3apaja. [JanbHeilne oONbIThl
NpsMO YKa3ann MHe HefoCTaTOK ynoTpebnsBLUErocs MeTofa 3aKpensieHus
MCTOYHMKA M3NY4YeHUs, 00yCNOBNMBABLUMIA 3aMETHYH HEPABHOMEPHOCTb TON-
WMHbI MeTaNInYyecKux naeHok. Monb3ysacb 60ee NPAMbIM M MPOCTLIM METOLOM,
A HefaBHO ybeamncs B TOM, YTO B C/lydae KMcnopofa 4acTuubl HECOMHEHHO
BO3HWKANM B pajMOaKTUBHOM WCTOYHWUKE, HO He B 0O0BEME OKpYXKaloLero
raza. Mpu TakMx YCNOBMAX CPaBHUTENbHbLIA METOA OLEHKM MacChbl HacTul
yXXe ABNAeTCA HeHafeXHbIM. [nd Toro, 4robbl TOYHO YCTAHOBWUTL NPUPOSY
3TOr0 M3ny4veHus, Tpebyetcs 60/bLIOe KOMNMYECTBO ONbITOB. OfHako 06Line
NpuM3HaKn yKa3blBalOT Ha TO, YTO OHO COCTOMT M3 4acTuL C Maccol 4, Ko-
TOpble BbIOPACLIBAKOTCA M3 UCTOYHUKA W XapaKTepu3ylT HOBbI Bug npe-
BpaweHus pagms C.

OnucaHHbIMKW MeTOAaMM MOXHO OTKPbITb 4acTuubl, KOTOpble npobe-
raloT paccTosiHue 00fblUee, HEXENW MnepBOHayYaNbHble a-4acTuubl. OfHAaKO,
€C/IN BO3MOXHO pacLienneHne anemeHTa, Npy KOTOPOM OCBOOOXJaeTcsa Mac-
CMBHaA 4acTuua, BecbMa BEpOSTHO, YTO NocnefHss OyneT MMeTb MEeHbLUMWIA
npober, HeXenn a-dyactuua. Ana uccnefoBaHMs MNOLOOHLIX Cly4YaeB Mbl MO-
XXeM BOCMO0/b30BaThCA MPEBOCXOAHLIM MeToAO0M, pa3paboTaHHbIM Y UNbCO-
HoM (C. T. Il. Wilson) gns pAemoHCTpauuu MyTeid WMOHU3YIOLWMX YacTul,.
Mofo6Hble ONbIThl NO BUAOU3MEHEHHOMY MeTOLY Obinn npogenaHsl L nmun3y

® A, 0ueBMOHO, KPOME TOr0, OfIHOMO 3/IEKTPOHA, TaK KaK HyK/eapHbIi 3apag asota
paBeH CeMW. Mepes.
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(Shimizu) B KaBeHAaMLLeBCKOW nabopatopun. Bbin nonyyeH psg doTorpadnid,
MoKasblBaloLMX Pe3Ko 0603HAYeHHble MyTW 4YacTul BO6GAM3M OT KOHLA KX
npo6era. OfHaKo, HECMOTPS Ha TO, 4TO 3Ty dhoTorpadumn 6biNM aKKypaTHO
NMPOMEpPEHbl U CpPaBHEHbl MeXay c060l, TPYAHO C YBEPEHHOCTbK CKasaTb,
MOXHO /N 00DBACHUTb Pa3BETB/IEHHble MYyTU CTOMIKHOBEHWEM a-4acTuubl C
A4pamMn asota uMAM  Kucnopoga. oBMaMMoMy, OfHaKo, YNOMAHYTble fAapa
MOryT npoberatb 3HauyMTeNbHbIe PACCTOAHWUS B rase Npexpae, HeXxenu ObiTh
nornoweHHbIMK. Ecnu caenatb 60MbLI0e KOANYECTBO hoTOrpaguii, To MOXKHO
6yneT onpefeneHHO pewwunTb, MPOUCXOLAT M CTONKHOBEHWS, COMPOBOXAalo-
Lmecs paspylleHWeM aTtoma, U HailTW BEpPOATHOCTb TaKWUX CTOSIKHOBEHMWIA.
Takoli npsmoii meTo4 nogxofa K npobneme, XOTA OH U NpeAcTaBnseTCs
MELUKOTHbIM, AO/MKEH fJaTb BecbMa LEHHble CBEAEHWA NO UHTEpecylolemy
Hac Bonpocy.

MpefcTaBnseTcs BEPOSATHbIM, YTO a-vacTula WMHOrga MOXeT ObiThb B
COCTOSIHUM BbIpBaTb aTOM Fenus M3 CAOXKHOrO sigpa, Bpofe Afdep yraepoga
W KUCIOpoa, KOTopble NPescTaB/stoT cebs NOCTPOEHHbIMU COOTBETCTBEHHO
N3 Tpex M 4yeTbipex renmesbixX fgep. ToT akT, 4YTO Maccbl 3TUX aTOMOB
nNpubAN3NTENbHO pPaBHbl LE/bIM, KpaTHbIM MacCbl aTtomMa Yenus, BHyLUaeT
MbICNb, YTO Sigpa rennsa CBsi3aHbl B HUX MeXAy COO0K 3HauYMTeNnbHO 6onee
cnabbiMy cunamu, Hexxenwu .//-KOMMNOHEHTbl camoro sgpa renmsa. Ecnm cTpoe-
HUe CNOXKHOro figpa, CKaXeM—agpa KUcnopoda, TakoBO, 4TO a-yacTuua
MOXeT COOOLNTb 3HAYMTENbHYK 4YacTb CBOEr0 MOMEHTa W CBOE 3Heprumn
OTAeNbHbIM KOMMOHEHTaM 3TOr0 fApa, TO Mbl JO/MKHbI OXWAaTb, YTO TaKoe
pacuienneHne MOXeT NPou3oiTh. BO3MOXHO TakXe, 4TO B KayecTBe BTO-
PUYHBIX CTPYKTYPHbIX €4MHWL, CMOXHbIX SiAEpP HEeKOTOPbIX 3/1eMEHTOB Cy-
LLECTBYIOT TaKXe 4acTULbl C Maccol O0KOM0 2-X UAM 3-X, HO [0 CUX HOp
He 6blN0 MOMYYEHO ONpeAeneHHOro A0Ka3aTenbCTBa MX OCBOGOXAEHMS.

A orpaHmMymBancsa [0 CUX MOP pacCcMOTpeHWUeM adhpekTa pacTensieHus
ObICTPbIMK a-nyyYamn. BaneHo 06CyauTb, He MOTYT /M Bbi3BaTb aHaNOrNYHbIe
SBNEHNA ObICTPble P-NYYN UMW 3HEPTUYHBIE Y-Tyun pagus. Mbl HaWK, 4to
HU P, HW Y-Ty4N He B COCTOSIHUM COOOLMTbL [JOCTaTOYHO 3Heprum cBoboj-
HOMYy >K-aTOMy B OObIKHOBEHHOM BOAOpPOAe, 4TOGbI 3TOT H aTOM MOXHO
OblN0 OTKPLITL METOAOM CUMHUMANALMIA. CnepoBaTesibHO, TeM MeHee AO/MKHbI
Mbl 0XWAaTb, YTOOblI 3TW Nly4yn OCBOGOAUNWN OLICTPLIA //-aTOM W3 CNOXHOIO
aapa. OfHAaKO BO3MOXHO, YTO 3TW areHTbl; U B OCOGEHHOCTM Y NIyUn OYEHb
KOPOTKO [A/IMHbI BOMHbI, OYAYyT B COCTOSSHMM OCBOGOAMTb 3MEKTPOH W Bbl-
3BaTb TakMM 00pa3oM M3MeHeHWe aTOMHOro Homepa. OpHako ybeguTbcs B
TOM, 4YTO Takoe MpeBpalleHre npom3owsno, 6bino Obl TPYAHO, 3a UCK/KYe-
HVMEM TOro cfyyas, Korga BO3HMKaloLWMiA aTOM, B CBOH O4Yepefb, OKaXKeTcs
HeycTONYMBbIM M pacnafeTcss C MCNycKaHWeM ObICTPbIX YacTuy Tuna a-ny-
yein. Heobxogmmo oTMeETWTb, 4YTO Cnart ep (Slater) nokaszan, 4TO a-ny4un
npy MPOXOXAEHMM 4Yepe3 00bIYHYI MaTeputo MOryT BO30YXAaTb Kakue-To
CUMbHO MpOHUKaKoLWMe nyyn. ITO HAGNIOAEHUE MOXKET CAY>XWUT HEKOTOPbLIM
[0Ka3aTeNbCTBOM TOr0, YTO NOAOOHOE M3NyyeHWe 6OMbLIOA YacTOTbl MOXET
BO3HMKaTb TONbKO M3 figpa atoma. Ecnm 6bl 3T0O 0Kas3anocb Tak, BO3MOXHO



— 213 —

OblN0 6bl, YTOObI a-y4n B HEKOTOPbIX Cfy4yasx Bbi3blBanu BblOpacbiBaHUe
fruacTul, M3 «Agpa n nocnepyowiee npespalieHne. OfHako 3ToT 3deKT
AO/MKeH OblTb Upe3BblUYAHO He3HAYNTE/bHbIM.

Y>e B NpoOLWIOM 6blN0 CAeNaHO HeCKO/bKO MOMbITOK PasNoXuTb 06bIK-
HOBEHHbI aTOM Npy NOMOLLM 0COObIX areHToB. MOKOWHbLIA c3ap Bunnunam
Pamzan ( ir William Ramsay) ¢ xapakTepHbIM 415 BEr0 MHCTUHKTOM BblGopa
HaunyudLwWwen ,,IMHAM HanageHnsa™ NpoAenan psfg onbITOB Haf BANSHUEM a Nyuel
pajgus Ha BELeCTBO W 3aKNH0UN/I, YTO eMy YAanocb OCYLLeCTBUTbL 06pa3oBaHue
HeoHa U3 BOAbl U OCBOGOXAEHUS NUTUS M3 Meau. 3T 3aK/IUYEHUS He
ObiN NOATBEPXKAEHbI MOCNEAYHOLWMMI YYEHbIMU, U B CBETE OMbITOB, OMUCAH-
HbIX B 3TOW NEKUWUW, NPefcTaBnseTcs BecbMa COMHMWTENbHbIM, YTO6bI Mac-
WwTab npespawieHUs—ecnn 6bl Jaxe OHO M NPOUCXOLMNO - OblN JOCTATOYEH
ANS TOro, 4ytobbl €ro MOXHO Obl10 06HapyXWUTb MPUMEHABLIMMUCA OObIK-
HOBEHHbIMU XUMWYECKUMU METOLaMU.

BbiI0 OTMEYEHO TakXXe HECKONbKO C/y4yaeB MOABAEHWUS renus B pas-
pAgHbIX Tpybkax. MMpu 3ToM npegnonaranocb, 4TO refnwii ABAAeTCA Mpo-
OYKTOM MpeBpalleHns 31eKTPOAOB NOJ AeACTBMEM WHTEHCUBHBLIX 3M1EKTPU-
Yyeckux paspsfoB. Hambonee 3ameuvaTeflbHbl 9KCMEPUMEHT B 3TOM Hamnpa-
BneHUK 6bin npogenad npod. Konnwu (Collie), Ho nocnegytowme getanbHble
uccnegoeaHna CtpeTtTa (Strutt) He nogTBepaunn 3akawueHuii Konnu.
b BbIiCWeR cTeneHW TPyAHO AOKas3aTb, YTO 06pa3oBaHMe resinus He Bbl3BaHO
ero ocBoOOX[JEHWEM W3 OKK/MOAMPOBAHHOIO COCTOSHUSA B 3/1EKTPOAax
BCCEACTBUE WMHTEHCWBHOrO HarpeeBaHus npu paspsge. AHanornyHo 6.0
CAeNaHo HecKonbKo HabnogeHWii NOCTOSAHHOIO 0CBOGOXAEeHWA BOAOPOAA U3
anekTpogoB. BuHuecTtep (Winchester), KoTopblii feTanbHO uccnefosan 3To
ABMEHNE, N0Nb3YACh TOHKUMMW a/IFOMUHUEBBIMI 3N1EKTPOAAMM, HaLLEN, YTO BOAO-
pos ocBobOXfaeTcs A0 TeX Mop, NOKa 31eKTPOAbl He pacnbiNAaTCs OKOHYa-
TenbHO. Becbma TpyAHO MPeAnonoXuTb, 4TOGbl B AaHHOM Ciyvae BOZOPOA
ABNANCA MNPOAYKTOM MpPEBpaLLeHUs a/lOMUHUA, CTOUT BCMOMHUTbL 60/b-
LYK 3HEPruio a-yacTulbl, HEOOXOAUMYK [1Si TOro, 4TO6bl BbI3BATb 3TO
npespaweHve. Kak n B cnyyae renus, npefcraBnserca 60nee BepOATHbIM,
4yTO BOAOPOL MepBOHAYanbHO Obla MOFIOWEH 37EKTPOSAMMN.

XO0TS U 0onacHO B [JaHHOM cfyyae ObiTb AOrMaTu4HbIM, OAHAKO 06Liune
NMPU3HaKW YKasbiBalOT HA TO, 4YTO aTOMbl, KakK nNpaBunfio, 061afalT HaCTONbKO
YCTOMUMBOI CTPYKTYPOR, UX Afpa CAEPXMUBAOTCA TaKUMU MOLLHBIMU CUiaMu,
YTO NNLLb a-4acTWLbl, KaK Hanboee KOHLEHTPMPOBaHHbIE UCTOYHWKIN 3HEPTUN,
ABNAIOTCA NOAXOAAWMMU ANA HanafeHUs Ha 3TU XOpOLWO 3aluLieHHble
coopyxeHua. faxe Torga, Korga paclienneHue MpoMCXOLUT, OHO COBep-
laeTcqd B TaKOM He3Ha4yuTesbHOM MacwTabe, YTO TONbKO HECKONbKO a-ya-
CTUL, U3 MUNNOHA ABNAKOTCA LeliCTBUTENbHbIMU. Ecnu 6bl B Hallem pacno-
PAXXeHUN ObINK 3apsdKeHHble aTOMbl C 3Heprueii, B AecaTb pa3 NpPeBOCXo-
OSLLeA 3HEPru a-yacTvubl pagus, Mbl, BEPOSTHO, MOMAN Obl MPOHUKHYTb
B HYKNeapHY0 CTPYKTYpy BCeX aTOMOB, a MHOTAa W Bbl3BaTb UX paspyLUeHue

Mepesen 3. LUnonbcKui.
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