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B OCBOBY. KOCBEHHBIX METOJOB, NOJHOCTIRK CHEMASN TEM, CaMBIM BEKOTORYI
HEYBepeHHOCTb, NIPHCYHYI0O KOCBEHHHM METOJaM B OTCYTCTBHH, T3KOIQ KORRRO-.
as, Takum 06pa3soM paKeTHHE HMCCIENOBAHHA CO3RART TBEPAYW HOYBY AML pas-
BHTHS, KOCBEHBHIX METOJOB, 3HAUMTENBHO pacIIHpAsd BMECTE C TEM HX BO3-
moxuoctH., CieiyeT OTMETHTb, YTO B PAa3BUTHMM KOCBEHHBIX METOAOB HCCIENO-
BaHHA BHCOKHX CJI0OE€B aTMOCGhEpb! BHAAIONIAACA POb, a B PAJe BONIPOCOB H HpPHO-
PUTET, HPHHALNEKHT COBETCKHM YUEHBIM.
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$OTOMIACTUHKHN C TOJICTBIMU CJIOSIMH 3MYJIbCUU

B nocaenHee BpeMs B AWTEpAaTyPe NOSBHAHCH COOGLIEHUSA O Pslle OTKPHTHIA,
ClenaHBMX B pe3ylbTaTe MCNOJAb3QBAHHS B SKCNEPHMEHTAX, CBA33HHBIX C sAED-
HEIME IpOLecCcaMH, (OTOMIACTHHOK, NOKPHTHX HOBOH TOJGTOCIOHHOH 3MYaBbCH-
eit. Tax, Poyacpom, Beppoys u Keppul o6RHapyXeHO pacClienieHug sapa a3ora
Ha 4 a-yacTHub 1O popmyne: NM 4 H2—>4Hed; Ilsen-Can-Llasy, I'o-Le#-Ber,
Ulacreap u Buubepon (nabopatopus YKoano)>3 mabmonann Tperthit n yeTB8pTHIl

OCKOJNKH Npu jieaeHny ypaHa. Hakouen, INoysan, Oxxnanuuy u ap. 4§ o6HApYKHIH
TAKENNA Me30H ¢ Maccod m, ==400 m, u npeBpanleHKe ero B JEFKHA ME30H C
Maccoit mu=200 Mm,, a Takke DAL SLEPHBIX pacllemiedud NOx LeHCTBHEM
ME30HOB. :

[lostomy 6yner He Ge3HHTEPECHO OCTAHOBHThLCA HA CBOHCTBAX STHX IIACTH-
HOK, H3JIONEHHHX B pedepHpyeMmoit' cTarbe *).

Kak usBecTno, AAsi ONpeLe]eHHs 3HEPIHH YacCTHUB H €& MacCW JOCTAaTOUHO
H3MEpPUTh AJHHY TP9Ka, KOTODHI NPOUEpPUHBAETCH €10 IPH NMPOXOXKIAEHUH uepe3
¢oTO3MyabCcHIO. 32 JIHHY TP9Ka INDHHHMAETCA PacCTOSHME MEXJY NEpBHM H
HOCHEGAHEM 3€PHOM H3 paja 3EPEH, COCTABIAJIMX TPpaK. OAHaKo OoObjuHHE
SMYJbCHH HMEIOT TOT HEAQCTATOK, YIO MLKLY 3EpPHAMH. HMEIOTCA GOJbuIME 3a-
30PH, BCJENCTBHE UEro M3MEPACMBIE [IHHH TP3KOR, IPYNILE OAMHAKOBHX YaAC-
THI, QKa3HBAIOTCA HEe PABHHIMH MeXJy cO06OH., a 3HAYNTENBHO KOAEOMOTCA OKO:,
JO HEKOTOpQro CpeiHero syauenus. C APyroi CTIODOHM, H CaMH Tp3eKTOPHH,
4aCTHH, BCAEACTBHE NMOTEPH SHEPTHH IIDH CTOAKHOBEHuSX C aTOMaMM BIQJb
CBOEro myTH, He OYXYT OXHHAKORH, MOAYHHAACh CTATHCTHUECKOMY 3aKOHY QIOK-
ryayui. BeayypHa GmoKTyanpi npH STOM cocTaBaseT 1% uas. a-4acTHIIBL,
obnajaiueit smepruedt, paBHQH 5 MeV u. 2% pang NpoTOHA TO ke SHEPrUi.
OnHako npH OGLIYHOH 9MYJIbLCHH HEOLHO3HAYHOCTb B ONPEJECNEHHU MJHHBL TpPa-
KOB 3HaYHTEApHO OO0ApWE HECOAHOSHAHHOCTH, OOGYCAOBAEHROH QIIOKTYaLUMAMA.,
Tak, noaywmupuHa MakCHMyMa PacCesHHA SHEPIHH OIKOPORHOH TPYNIBL YacTHL
paBga 0,5 MeV 1as e-uacTuuel M 0,2 MeV s npoToHOB, OCTaBasch NOYTH
NOCTOAHHOH pAaa sHeprufi Mexny 2 u 10 MeV. CoseplueHHo OueBHIHO, 9TO
ecaH OB yHaxoCh YBENHYHTh YHCIO NPOABJIEHHLIX 38pEH Ha TpIKe WYACTHLH,
3TO 3HAYHTEJbHO YJAY4mHao Obl pe3synabTaThl, Nnojdydaemee npH paboTe ¢ maac-
THHKaMH. JIpyruM HEJOCTATKOM CTapBIX 9MYJIbCHH fABAAETCA TO, YTO HaNHUHe

#) Powell and Occhialini, Journ. Scient. Instr. 23, 5 (1946).
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¢doHa, 06yCNOBIEHHOrO Y-A1yUaMH, 3ATPYAHRET paboTy H TPebyeT BLICOKOKBa-
AHPHUEHPOBAHHOTO TIEPCOHANA.

Emé B 1939 r. Tloysan clenad NOMBITKY CO31aTh HOBLIA COPT 9MYJAbCHH,
yBeNHYuB NJOTHOCTb 38peH OpoMHcTOro cepebpa BIBOE IO CPaBHEHHIO ¢
3MYABCHAMH CTapoOro THOA. JTa NMOMBITKA HE fajla 3aMETHOrO YAyYINEHHA Xa-
uyectsa niacTuHox., JlanpHe#immax pa6ora Oblia NPHOCTAHOBJAEHa  BOHHOH,
B 1945 r, paGora 6bina B0306HOBAEHA, H B PE3yABTATE CO3JaHA HOBAA SMY/IbCHA,
cofepkamias B BOCEMb pa3 fojbliee KOJAHUECTBO TalOHjHOro cepebpa, uem
oBhyuHble SMyabCHH. C NIACTHHKaMH, NIOKDHTHIMH 5TOH smyabcuedl, Obli npose-
A8H papm skcmepuMentor. [loayuensbie ¢otorpadMH TNOKasamH, 4YT0 QOH CTal
crabhM W NONOTHOCTL 38peH BNOAHE AOCTaTOYHOH AAf TOTO, YTOGHL MOMHO
65110 pacnmo3HaTh TPIK He TONBKO B KOHUE €r0, FA€ HOHH3JLMA BEAHKA, HO
M B Hauaze. CpenHee pacCTOSHHE MEXAy 3EpHamMi 9SMyJbcHH (B HpHBe-
ACHHM K EO3[LYIIHOMY 3KBRBaJICHTY) PaBHO 2 .MM, MaKCHMalbHOE paccTos-
jige — 8 mar. TlogCu&r smepruu YacTHIL NOKa3biBaer, YTO MaKCHMYM pacCesHns
CTal 3HAYHTENBHO e, H pASpElICHHE MAKCHMYMOB WYacTHIL DasHOH Macchl
craxo ayuwe. (BaaromapAd TOMY, 4TO HCOAHO3HAYHOCTb B ONpDENEJNECHHH 9HED-
rHH, 06yCaOBJIEHHAA HAaJHUHEM 3a30pOB Meucly 3€épHAMH B TP3IKE, CTana 3HauH-
TeTbHO MeHblue.) HanprMep, AAf NPOTOHA, o0iafaloulero JHEprued, paBHOH
12 MeV, omu6Ka B onpeledeHAH SHepruH paBHAa npubansuteapHo 0,3%, H
NaHHAA IMYJbCHS OKA3HIBARTCH BIOJNHE NPHTOZHOM Aid pPabOTEl € YaCTHNAMH
Takoii speprun. UeM MeHbUE SHePIHs, TEM 3aMeTHel OKa3biBalOTCA OWHOKH B
H3MEPEeHnH NAHHBLL TPIKOB, H AtA pabOTH C yacTHUaMH C sHeprued 0,8 — 2 MeV
MERATeNAbHL AajpHeHNIne yAyYLICHHR SMYJbCHH.

Heo6xonuMo cpenath paj 3ameyaHui, XacaolHXcs padoTHl € SMYyJbeHed.

YacTo 6biBaeT BayHO TOUHO ONpPEJeNsiTh HanpabieHue TpIka. Ilpn sToM
Haj0 yuecTh, YTO SMYyALCHH TOcAe XuMAuecKoi 06palOTKH, KOTOpPO# OHA HOX-
BEPraercs, NOAyyaeT HEKOTOPYIO YCAAKY, HPOHCXORAILIYIO H3-3a yAANCHHS YacTH
GpovucTOro cepepa B xoie dakperieHHA, [IpH CTapbiX SMyJAbCHAX 3TO H3Me-
HCHHE TORMUHHL 65110 pAaBHO HpuGAu3uTeabnO 10%. B noBOjt smyabcun npo-
ueHT GPOMHCTOrO cepebpa B enaTHHE 3HAYHTENbHO (OABMIE H, IO H3MCDEHHAM
aBTOPOB CTaThH, yeajKa BO3pocaa o 43%. Dra Beanunna jomxHa ObiTh He-
CKONbKO MCIpaBiéHa, ecan yuecTs kodbuineHt npeaomaenus swyascuu. Ox
ICBEMHK H PaBeH NpubausuTeabHo xo3QGQUUIHEHTY NPEJOMIEHHS Macia B HM-
MEPCHOHHBIX OObeKkTHBaX. [lpuBenéHHas BenuyMHa yCaZKH HAXOJHTCA B XO-
polleM COOTBETCTBHH C pACCYHTAaHHOA B UPEANOIOXKEHHH, UYTo ylaleHue ra-

JOHAHOTO cepe6pa NpH 3aKperyieHHH JOJIKHO [MOBeCTH K 3aN0JHEHHIO NYCTOT
KEAATHHOM,

CylecrBeHHO# fBASETCA BO3MOXKHOCTH OTAHYATL TPIKH IPOTOHOB OT TPI-
KOB @-4acTHI MO PasAHYHUAM B ILIOTHOCTAX TPIKOB. IJTO yA&I0Ch CAEAATH €
IIOMOWBK NeCeHCHOMMH3AUMM TVIaCTHHOK nepej, npossieHHeMm. [as sToro maac-
THHK@ GIYCKaAACh Ha HCCKOJALKO MHHYT B DPAacTBOD ,/leCEHCATONA* HAH KAKOIO-
unbyap APYroro cocrapa, YMeHbMIAIOWETO 4YyBCTBHTEILHOCTh. OQOGHapyMeHo,
uT0 B pe3yibTate 9TON ONepallMd TP3KH o-4aCTHIL OCTAalOTCA TNOYTH Oes
H3MeHeHuH, a NOTHOCTb 3EpeH TPIKO3 NPOTOHOB BHAYHTEABHO YMEHBIMAETCH,
Hanpumep, B niactunke, cojepxalieil TPIKn NPOTOHOB jAauuoH 10 cu (BO3AYLWI-
HOTO 3KBHBAJEHTA), PACCTOSIHME MEXAY 3EPHAMH yBeauuuioch ¢ 1,3 Ko 3 4.
D10 nenaeT TPOKM NPOTOHOB JerKO OTAMYHMBIMUH OT TP3KOB a-4acTHL. XOpo-
HHe Pe3yRbTATH OBNM Monyuensl NPH NPHMEHCHHH B KayecTBe JeceHCHOHaH-
3UPYIOMEro coctaBa 2% HOrO paCTBOPA XPOMOBOH KHCJOTHL. Bapbupys cOCTashl,
MOMXHO JTOOGHTBCH YMEHbINEHHMA YYRCTBHTEJBHOCTH H 10 OTHOUICHHIO K JADPYTHM
HyacTHUAM, 4 TAKXe H K Y-M3JAYUEHHI, COXDAaHHB YYBCTBUTEABLHOCTH JAHIb
10 OTHOIIEHHIO K YaCTHUAM, HMEWIHM GOlbline HOHU3AUHOHHBIE NOTEPH 3HEp-
THH Ha eHHHIY NyTH, ABTOpPH YKa3blBaloT HA TO, YTO AHANOTHYHOrO pe3yib-
TaTa MOMHO AOCTHTHYTb M NyTEM H3MEHEHHA TEXHHKH NPOABJEHHSA, H CchNA0T-
ca Ha paGotH IlepduaoBad, xoTophli MOAHOCTEIO YHHUTOXHA (OH a-yaCTHU,
NCNoAL30BAB OKncasomee aefictaie KgFe(CN)g.
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YBenHueHHAdA IJIOTHOCTL 3EpeH B HOBOH 9MYJbCHH 1a&T BO3MONHCCTH
NPHMEHHTL METOJ KyNaHHA NMIACTHHKH B PacTBOPaxX COJNEH PasHHX 3]€MEHTOB
C ueablo ROGaBUTH B 9MYABCHIO HYX(HbIE BENECTBA, (€3 oOnaceHHs CephE3Ho
YXYRIIHTh KAYeCTBO TP3KOB HOHH3YIOIMHX 4YacTHU. Takue NMOMBITKHM, CHENaHHBE
€O cTapoi smyincueit B 1938 — 1939 rr., ne yBenuasuce ycnexom. IlosTopen-
Huie B 1945 r. ¢ HOBOH sMyibcreH, OHH RaiH XopouiMe pe3yabrathl. TliacTuH-
Ka cMaudBalacCh B HACBIIEHHOM DpaCTBOPe HBUTpaTa TOpHS H uepe3 50 MruyT
npoMeiBaiach H npossasnachk. PaccMOTpenHe NposBieHHONH NJIacTHHKH NMOKa3a-
J0 HalHYHe HAa HeHl HECKOJNbKMX YETKHX TPIKOB a-YaCTHL, NOJNYYEHHHX B:
pesyabrate pacntaga ThC’, [Ipn n26yxaHuM SMyJbCHH PacCTOAHHE MEXRY 3&p-
HaMK YBEJIHYMBAETCA NPHMEPHO B 10 pas, I ¢ SMYABCHAMH NpPEXHHX THMOB,
NPH KCNOHHPOBAHHH MX B CHIPOM BHJE, TPIKOB OGHAPYMKHTL HE YHATanoOCh.
AnanornunbX ONBTOB C NP OTOHAMH CAeNaTh He YAalOCh, HO ONLITHl C a-Yac-
THUAVH CTOAb YOeNUTEeNbHb, YTO anTOPbi BBICKA3hIBAIOT YBEPEHHOCTh B BO3-
MOXHOCTH NOBTOPEHHA HX M AJA NMPOTOHOB,
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NMPUMEHEHUE HWH®PAKPACHBLIX CIEKTPOB ABCOPBLUK
NPU HU3KUX TEMIIEPATYPAX K AHAJIM3Y
CMECE# YI'JIEBOJOPOJIOB'

Kak ¥3BECTHO, TPYAHOCTb. XHMHUECKOrO aHajku3a cMeced yrieBoJOpOROB:
felaeT TEXHHUECKH BBITONHLIM OlpelleeHHe XHMHUECKOr0 CoCTasa TNO HH-
dpaxpacusiM cnekTpaM. T1pocToTa, 104HOCTH H GLICTPOTE aHANH3a MHOTOKOM-
MOHEHTHHX CHCTeM 3aBHCAT NPEKAE BCET0 OT YCTAHOBJAEHHA CHABHHX MOCJIOC
MOTJOMEHHs], KaxJas H3 KOTOPHX Ghla OBl XapaKTepHa TOJABKO AAsl OJHOTO
KOMIOHEHTa ¥ Haxojuaach bl B Takoii o6iaCTH, B KOTODPOil OTCYTCTBYeT IO~
rN0lEHHe OCTAILHBX KOMIIOHEHTOB.

ApTopul pedepupyemoii cTaThu *) o6paiialoT BHAMau¥e Ha TO 0GCTOATEdb-
CTBO, YTO yMeHbIi€HHe WHPHHH JAHRMM (a OpH R3IMEHEHHH TEeMIIEPaTypht
10 — 195° C mHpHHA [OAOCH ROMKHA YMEHbUIUTLCA BABOE) YBEIUYHBAET Bepo-
ATHOCTh HAXOXAEHHA HEe HaKla[blBalOWIMXCA JAPYr Ha Jpyra abcopOuucuHBIX
[ONOC, TPHHALAEKAINHX Pa3HHM KOMNOHeHTaM, Hna TOro utofhl KOIHYECTBeHHO
pewHTh, B KaKO#l cTemedn obieryaer 3agady aHa[H3a YMEHLIUCHHE IUHPHHBI
JMHAY, ABTOPHL NOCTYNAKT CAEAYIOWUM 00pas3oM. ¥ CIOBHO NPHHHMACTCH, YTO
aH21u3 B Ma@paKpacHOM CIEKTPe MOxeT ObiThb NPOBeREH B TOM Caydae, ecaM
10 Kpakineit Mepe OAHA NOJOCA KAXJOFO H3 KOMITOHEHTOB He HepPEXpHBzeTCs
¢ MOJAOCaMH APYTHX KOMNOHEHTCB. Jlnfd NpOH3BOACTBA OPHEHTHPOBOYHOIO HOA-
cuéTa NMPEHHMAETCS, YTO NONOCH Kam[O0TO H3 KOMIOHEHTOB paCHfeLeNeHBl paB-
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