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«A3onbpa» nsyumsna cBOMCTBa CaMoro
penkoro ssiemeHTa Ha 3emMne | ISOLDE a
mesureé une propriété fondamentale de
I'élément le plus rare sur la Terre

Auteur: TaTbsaHa NvMpko, 2KeHeBa , 16.05.2013.
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Mepuoanyeckasa Tabnmua XMMNYECKNX 2/IEMEHTOB, OAHaXXAbl NPUCHUBLUAACA MeHaeneesy
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NHTepHaumoHanbHas KOMaHAa (PM3NKOB, KOTOpas NMPOBOAUT UCCIeA0BaHNA Ha YCTaHOBKE,
reHepupyrLLLen NOHHbIE NMyYKN pagnoakTueHbix n3otonos ISOLDE B LIEPHe, BnepBble
n3Mepusaa NoTeHUnan MoOHM3aLnnM pegKoro paAnoaKTUBHOIO 31leMeHTa - acTaTa (At).

|

Une équipe internationale de physiciens travaillant aupres de I'installation de faisceaux
radioactifs ISOLDE, au CERN, a mesuré pour la premiere fois le potentiel d’ionisation d'un
élément radioactif rare, I'astate.

ISOLDE a mesuré une propriété fondamentale de I'élément le plus rare sur la Terre

Ha3BaHune HebosblIOro akcnepumMmeHTa «M3o0nbaa», pacnonoxeHHoro B EBponenckon
opraHvsaummn no fAaepHbiM nccnenosaHusaM (LLEPH) B XKeHeBe, opmumnanbHO He CBA3a@HO C
MMEHEeM reponHu KenbTcKoro anoca. ISOLDE - 37o Isotope Separator On Line-Detector,
pasfenntenb N30TOMOB, KOTOPbIAN PACMOJIOXKEH Ha CUHXPOTPOHE, YCKOPAOLWEM MPOTOHbI
ANns nx nHxekuum B bonbwonm agpoHHbin kKonnangep (BAK). bykBanbHO Hegento Hasan
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Cxema paboTbl «M30nbabl» ©isolde.web.cern.ch
«M3onbpa» yxxe npmeneknaa Kk cebe BHMMaHMe NHpoOpMareHTCTB COOOLWEHNEM O TOM, 4TO
A0po panoua-224 no popMme HanoMuUHaeT rpyuly.

Pe3ynbTaTbl UCCefoBaHus, onybanKoBaHHbIE Ha 3TOM Hefese B Hay4YHoM xypHane Nature
Communications, noMoryT y4eHbIM pa3paboTaTb Crocobbl NCNO/Ib30BaHNSA acTaTa B
pPEHTreHoTepanum U NO3BOJIAT PacCciNTaTb XUMNYECKNE N PU3NYECKne CBONCTBA
CBEPXTSXKEbIX 3/1IEMEHTOB.

O.1N. MeHpeneeB npefckasan cyuiecTBoBaHue 85-ro afieMeHTa nepmoamnyeckon Tabnumubi
XNMUYECKNX /IEMEHTOB, KOTOPbIN OH Ha3BafN «3Ka-noamHom», B 1898 roay. C 1925 no
1940 rr. npowsioro Beka 6b1s10 ony6/IMKOBAaHO HECKOJIbKO Hay4YHbIX TPYAOB, B KOTOPbIX
coobuianock 06 obHapyxeHnn HOBOro anemMeHTa. Ero npegnaranm Ha3BaTb NO-pa3HOMY:
anabamun, gop, AakuH. LeBenuapckni pusnk Banbtep MmuHaep, Habnogaswmni cnegbi
pacnaga 85-ro anemeHTta Tabnnubl MeHaeneesa B 1940 roay, xoTen Ha3BaTb €ro
«resibBETUYMOM», B 4eCTb JIJATUHCKOIro Ha3BaHuA LLBenuapun. A oByMSA rogamMmm nosx<e B
BenunkobputaHum 66110 06bABNEHO 06 0BHapyXeHUn «aHrnorenbeseTnyma». Bnepsble
anemMeHT Ne 85 6b11 N0Iy4EeH UCKYCCTBEHHbLIM NyTeM B 1940 roay dmsnkamum 1. KopcoHOM,
K. P. MakkeH3n n 3. Cerpe n3 KannpopHUNCKoro yHmeepcmteTa B bepknun. OHu u
npeasioXXKuam HaseaTb €ro actaToM (OT rpeyYecKoro «actaToc» - HeYyCTONYMBbLIN).

AcTaT - Hanbonee peaknnm aNIeMeHT M3 BCEX, KOTOPble BCTpevatoTca Ha 3emne. Ewe B 1953



rogy npodgeccop 6Gmoxmmmm BoCTOHCKOro yHuBepcuTeTa, bosee N3BeCTHbLIN LLUNPOKOW
nybnnke B KavyecTBe nucatens-paHTacTa, Ansek A3MMoB oLeHW obLee cogep>xaHue
acTaTa B npupoae B pa3Mmepe Bcero 0,07 rpamma. MIMeHHO NMO3TOMY CBOWCTBa peaKkoro
XUMUYECKOr0 3J/IEMEHTA C/IOXKHO N3YYUTb SKCMEPUMEHTA/IbHbLIM NMYyTEM.

Y4yeHbiM, paboTatowmm Ha akcnepumeHTe ISOLDE, yaanocb Nony4YnTb M30TOMbI acTaTa
WCKYCCTBEHHbIM MyTeM 1 NpyY NOMOLLUN Na3epoB C USMeHAeMOW AJIMHOW BOJIHbI N3YHYUTb UX
aTOMHYIO CTPYKTYpPY, UCMNOJIb3YA Jla3epPHO-UOHN3ALMOHHYIO CreKTpocKonuio. HacTpansas
OJINHY BOJIHbI N3Jly4EHUS N1la3epoB B pe30HaHC C BbIbpaHHbIMY onpefeneHHbIM obpa3om
3/1eKTPOHHbIMU MepexofamMun B CNeKTpax aTOMOB, y4eHble CMOIr/IN AOCTUYb CENIEKTUBHOM
MOHM3aL MM N30TOMNOB onpefeneHHbIX 31eMeHTOoB. B cTaTbe, onyb/IMKOBAaHHON BO BTOPHUK
B XXypHane Nature Communications, coobuwaeTcs, 4TO 3Heprusa MOHM3aLUMn acTaTa paBHa
9,31751 3/1eKTPOHBOJIbLT.

OTO OTKPbITME MO3BOJINIO 3aMoaAHUTbL Npoben B nepuoanyeckon Tabnmue XmuMmnyecknx
3J/1IeMeHTOB - acTaT bbI1 NoCNegHUM U3 BCTPeYaloLWNXCs B NPUPOLE J1IEMEHTOB,
un3nyeckmne CBONCTBa KOTOPOro 0CTaBaSIMCb HEN3BECTHLIMUN A0 cerogHsaWwHero aHa. OgnH
13 n3oTonoB acTtaTa (At-211) npeacTaBnsaeT 3HAYUTESIbHbIA UHTEpPEeC AJ19 COBPEMEHHbIX
MeTOL0B JIeYeHMs paKa, TakK Kak OH MoXXeT BbITb JoCTaBJieH B COCTaBe creunanbHo
CUHTE3MPOBAHHOI0 XMMMNYECKOro coegnHeHns (pagno-BeKTopa) B NOPa>KeHHbIV PakoMm
opraH n aeKTUBHO BO34ENCTBOBaTb HEMNOCPEACTBEHHO Ha pakKoBble kneTku be3
pa3pyLwmnTesIbHOro BO34eNCTBUSA Ha 340POBbIEe KJIETKW.

«HM 0ANH N3 N30TOMOB C KOPOTKMM CPOKOM »XN3HU, KOTOpPbIE Cevac NCNOoJb3YyTCS B
MeauLMHe, He CylecTByeT B npupoae. Bce 3Tn snemMeHTbl NoNy4atloT NCKYCCTBEHHbIM
nyTeM Npu NOMOLLWN AAEPHbIX peakuuin», - 06bacHseT bptoc MapLl, y4acTHUK
3KCNEepUMEHTA.

Mony4yeHHasa 3KCNepuMeHTalbHbIM COCOBOM BENNYNHA MOMOXKET YYEHbIM BblYUCINTb
XNMU4eckme n pusnvyeckmne CBONCTBA CBEPXTAXKESbIX 3/IEMEHTOB, TaKUX, KakK
obHapy>XeHHbIN He TaK AaBHO B O6begUHEHHOM UHCTUTYTE AAEPHbIX NCCNEN0BAHNN B
Oy6bHe (OUNAN) snemeHT nepmnogmnyveckon tabnumuybl nog HomepoM 117, Ha3BaHHbLIN
YHYHCENTUeM.

HaMm yZnanocb CBA3aTbCA C pyKoBoguTenem cekuunm «Jlasepbl n hoToKaToObl» U rpynnbl
RILIS skcnepumeHnTa ISOLDE BaneHTHOM ®epnoceeBbiM, B MPOLWJIOM - COTPYOHUKOM
Tpouukoro MHCTUTyTa cnekTpockonuu PAH. HecMOTpsa Ha TO, 4TO y4eHbIN HaxoOuTcCs
cenyac Ha KoHepeHumnn B MonbLue, oH Nbe3Ho cornacnuncsa o6bACHNTL HaM, B YEM CYTb
3KCMNepuMeHTa.

«M30TONbLlI POXXOATCA B AAEPHLIX peakumax npm B3auMoLgenCTBUN YCKOPEHHbIX A0
3Heprun 1,4 3B NpoOTOHOB C MaTepmnasioM MULLIEHWN. BbicOKaa TemMnepaTypa MULLEHN
obecnevynBaeT HemMeJIeHHOe BbleNleHMe NPOAYKTOB peakLunil, KoTopble, MPoxXoas Yyepes
MoHM3aTop, NPEBPALLAOTCA B NOJIOXKNTENIbHO 3apa>KeHHble MOHbI N pa3fenaTca 3aTem Nno
MaccaM B MarHUTHOM MoJie Macc-cenapaTopa. Takum obpa3om, nonb3oBaTtenn ISOLDE
noJsiy4atoT Ny4YKn N30TOMNOB onpeesiéHHON MacChbl B COOTBETCTBUN C TpeboBaHMAMMU
3KCMepuMeHTa», - pacckasasl y4YeHbli.



Ha Bonpoc, KakoBa poJib J1Ia3epHOro pe30HaHCHOro MOHHOIro ncto4yHuka RILIS B
aKcnepumeHTe, BaneHTnH ®epnocees oTBeTUN: «cnonb3ysa RILIS Kak cnekTpomMeTp, Mbl
npoBenu nccaefoBaHne CnekTpa actaTa, B pe3ysbTaTe KOTOPOoro 6biain HangeHbl 1
N3MepeHbl OJINHbI BOJIH NMepexonoB 1 ¢ 60/1bLLON TOYHOCTbIO BepBble N3MepeHa 3Heprus
NOHM3aLMM aTOMOB acTaTa. MeToq na3epHON pe30HaHCHOW CNeKTPOCKOMNUN B MOHHOM
NCTOYHUKe (in-source) nony4un cesoe passutume B LLEPHe BCnencTeme sKCNeprMMeEHTOB,
npoBoANMbIX paHee B [leTepbyprckoM MHCTUTYTe aaepHon pusnku (MANFAD) n B MHcTuTyTe
cnekTpockonun PAH. HyBCTBUTENIbHOCTb 3TOr0 MeToAa UCKYNTENIbHO BbICOKA, YTO
NO3BONAET NCCNefoBaTb CMEKTPbl PEOKNX U IK30TUYECKNX aTOMOB, KOTOpPble MOryT BbITb
rnoJsiy4eHbl Ha YCKOPUTEJIbHbIX YCTAaHOBKAaxX B BECbMa OrpaHnU4YeHHbIX KOJINYeCcTBax».

Mo cnoBaM y4eHOro, NpPoOeKTbl N0 NCC/IeA0BaHNID CNEKTPOB N30TOMOB TAXENbIX U
CBEPXTSAXKESbIX 3/IEMEHTOB METOLAOM Jla3epPHON CNEKTPOCKONUM B UCTOYHMKE B HaCcTosLLEe
BpeMs pa3pabaTbiBatoTcA B uccnegoatenbckux ueHtTpax GANIL (KaH, ®paHunsg) n ONAN
(AybHa, Poccus).

MonbopKy cTaTel Ha 3Ty TeMYy Bbl HalJeTe B HallleM cneLnasibHOM 10Che.
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