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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
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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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«M30nbpa» yxe
npuenekna Kk cebe BHMMaHWe NHPOPMaAreHTCTB COobLWEHNEM O TOM, 4TO AP0 paansa-224
rno oopMe HarnoMmMHaeT rpyLy.

Pe3yfnbTaTbl UCC/IeQ0BaHUS, onybIMKOBaHHbIE Ha 3TOM Heaesne B Hay4yHoM xypHane Nature
Communications, noMoryT y4eHbIM pa3paboTaTb CNocobbl MCMOJIb30BaHUA acTaTa B
peHTreHoTepanun 1 NO3BOJIAT PAacCYMTaTb XUMUYECKUE N pU3nYecKne CBONCTBA
CBEPXTSAXKENbIX 3/IEMEHTOB.

O.1. MeHpeneeB npefckasas CcyuwlecTBoBaHue 85-ro asieMeHTa nepmoan4yeckon Tabnmuybi
XUMNYECKNX DNIEMEHTOB, KOTOPbLIN OH Ha3Baa «dKa-noanHom», B 1898 rogy. C 1925 no
1940 rr. npownoro Beka 61710 0Ny6MKOBAHO HECKOJIbKO HAay4HbIX TPYAOB, B KOTOPbIX
coobuianocek 06 obHapyxeHnn HOBOro anemMeHTa. Ero npegnaranm Ha3BaTb NO-pa3HOMY:
anabamun, nop, fakuH. Leenuapckn pusnk Banbtep MuHaep, Habnwogaswmnm cnepbl
pacnaga 85-ro snemeHTa Tabnnubl MeHpgeneesa B 1940 rofy, XoTen Ha3BaTb €ro
«refbBeTUYMOM», B HeCTb JJaTUHCKOro Ha3BaHusa LLBenuyapun. A AByMs rogaMmm nosxxe B
BennkobputaHum 66110 06bBNEHO 06 0OHapy)XeHUN «aHrnorenbBeTnyma». Bnepsble
anemeHT Ne 85 6b11 NONYY4EH UCKYCCTBEHHLIM NyTeM B 1940 roay dmsnkamum 1. KopcoHoOM,
K. P. MakkeH3n n 3. Cerpe n3 KannpopHUNCKoro yHmsepcmteTa B bepknun. OHu u
npenioXuan Ha3BaTb €ro acTaToM (0T rpevYecKkoro «acTtaToc» - HeyCTONYUBbIN).

AcTaT - Hanbonee peaknn 3IEMEHT U3 BCEX, KOTOPble BCTpeyatoTca Ha 3emne. Ewe B 1953
rogy npodgeccop bnoxmmmm BoCTOHCKOro yHMBepcuTeTa, 6oee n3BeCTHbIN LWMPOKON
nybnnke B KavyecTBe nucatens-paHTacTa, Ansek A3nMoB oLeHW obLlee cogep)xaHue



acTaTa B npupoae B pa3Mepe Bcero 0,07 rpamMma. MIMEHHO NO3TOMYy CBONCTBA PeaiKoro
XUMUYECKOr0 3/1IeMEHTA CJIOXKHO U3YUYUTb IKCMNEPUMEHTAsIbHBLIM MyTeM,

Y4yeHbIM, paboTaowmm Ha skcnepumMeHTe ISOLDE, yaanocb NoAyyYnTb M30TOMbLI acTaTa
WCKYCCTBEHHbIM NyTEeM 1 NMpu NOMOLLN Na3epoB C USMEHAEeMOW OJIMHOW BOJIHbI U3YYUTb UX
ATOMHYIO CTPYKTYpPY, UCMNOJIb3YS S1a3epPHO-MOHN3ALMOHHYIO CreKTpockonuio. HacTpansas
OJINHY BOJIHbI U3JTy4EeHUS fla3epoB B pe30HAHC C BbiIbpaHHbIMKU onpeaeneHHbiM obpa3om
3/1IeKTPOHHbIMM MepexofamMun B CNeKTpax aTOMOB, y4eHble CMOIrJ/IN AOCTUYb CENIeKTUBHOM
WOHM3aLMM N30TOMNOB ONMpeneneHHbIX 31eMeHToB. B cTaTbe, onybaMKOBaHHOM BO BTOPHUK
B XXypHane Nature Communications, coobuwaeTcs, 4TO 3HEPrMsa MOHM3aLUM acTaTa paBHa
9,31751 3/1eKTPOHBOJIbLT.

9TO OTKPbLITUE MO3BONAO0 3aN0SHUTbL Npoben B nepunoagmnyeckon Tabnmue XxuMmmnyecknx
3/1EMEHTOB - acTaT 6bl1 NoCNegHMM U3 BCTPEeYarLWmMxXCca B NpUpoae 3/1eMeHTOB,
dunsmyeckmne cBOMCTBA KOTOPOro 0CTaBasIMCb HEU3BECTHbLIMU A0 cerogHsawHero aHa. OanH
M3 n30TonoB acTtaTa (At-211) npeacTtaBnseT 3HAa4YUTESIbHbIN UHTEpPEC A1 COBPEMEHHbIX
MEeTOLOB JIeYeHMSA paKa, TakK Kak OH MoXXeT BbITb JOCTaBsieH B COCTaBe CreunanbHo
CUHTE3NPOBAHHOIO XMMNYECKOro cCoegnHeHNs (pagno-BeKTopa) B MOPaXKEHHbI pakoM
opraH n 3eKTMBHO BO34ENCTBOBATb HEMOCPEACTBEHHO Ha pPaKoBble KeTKu be3
pa3pywnTensHOro BO34ENCTBUSA Ha 340POBbIE KNETKMU.

«HM 0OMH N3 N30TOMNOB C KOPOTKMM CPOKOM XXMN3HWN, KOTOPbIE CeNYac UCMonb3ylTCs B
MegununHe, He CyLLecTByeT B Npupoae. Bce 3Tn anemMeHTbl N0Ay4aloT MCKYCCTBEHHbIM
nyTem nNpu NoMoOLLN SAepPHbIX peakLuuin», - 0b6bacHseT bptoc Mapll, y4acTHUK
3KCNepuMeEHTa.

MNony4yeHHas sKCrnepuMeHTa IbHbIM CNOCOBOM BesINYMHA MOMOXKET YYEHbIM BbIYUCIUTb
XMNYecKkme n pusnveckne CBONCTBA CBEPXTSAXKESbIX 3/IEMEHTOB, TakKuX, Kak
obHapy>XeHHbIN He Tak AaBHO B ObbeANHEHHOM UHCTUTYTE AAEPHbIX NCCIeJ0BaHNN B
OybHe (ONAN) snemeHT nepunogmnyeckon Tabnmubl noa Homepom 117, Ha3BaHHbIN
YHYHCEenTueM.

Ham yZnanocb CBA3aTbCA C pyKoBogUTeNleM cekuun «Jlasepbl n pOTOKaTOAbI» U FPynnbl
RILIS akcnepumeHTa ISOLDE BaneHTUHOM depnoceeBbiM, B MPOLLUJIOM - COTPYOHUKOM
Tpouukoro MHcTuTyTa cnekTpockonun PAH. HecMoTpsa Ha TO, 4TO y4YeHbIN HaxoOuTCs
cenyac Ha KoHgepeHuunn B MNonbLue, oH NbesHo cornacnaca o6bLACHUTb HaM, B YHEM CYyTb
3KCNepuMeHTa.

«M30TONblI POXXOATCA B AAEPHbIX peakumax npm B3auMoLenCcTBUN YCKOPEHHbIX A0
3Heprun 1,4 3B NpoTOHOB C MaTepmnasioM MULLEHN. BbiCOKaa TemMnepaTypa MULLEHN
obecne4ynBaeT HeMe/lIeHHOE BbleslIeHNe NPOAYKTOB peakLUuii, KOTopble, MPoXoasa Yyepes
MOHM3aTOp, NPEeBPALLAOTCA B NMOJIOXKNTESNIbHO 3apa>KeHHbIe MOHbI U pa3fensaoTca 3aTeM no
MaccaM B MarHUTHOM MoJie Macc-cenapaTtopa. Takum obpa3om, nonb3oBaTtenn ISOLDE
noay4yatloT Ny4YKM U30TOMNOB onpeneséHHON MacCbl B COOTBETCTBUN C TpeboBaHMAMMK
3KCNepuMeHTa», - pacckasasl y4eHblN.

Ha Bonpoc, KakoBa poOJib JlIa3epPHOro pe30oHaHCHOro MOHHOro ncto4yHuka RILIS B



aKcnepumMmeHTe, BaneHTnH ®epnoceeB oTBeTUN: «cnonb3ysa RILIS Kak cnekTpomMeTp, Mbl
npoBesin nccaefoBaHme crekTpa actaTta, B pe3sysibTaTe KOToporo 6bi1n HanaeHbl v
N3MepeHbl OJINHbI BOJIH MepexofoB 1 ¢ 601bLION TOYHOCTbIO BNepBbIE N3MepPEeHa SHeprus
NOHM3aLMM aTOMOB acTaTa. MeToq nasepHOM pe30HaHCHOW CNeKTPOCKOMNUN B MOHHOM
NCcTo4YHUKe (in-source) nony4mn cesoe passutue B LLEPHe Bcnencteme skcneprmMeHToB,
npoBOAUNMbIX paHee B [NeTepbyprckoM MHCTUTYTe aaepHon pusnku (MNADP) n B MHCTuTyTe
cnekTpockonun PAH. HyBCTBUTE/IbHOCTb 3TONr0 MeToAa UCKIYNTENIbHO BbICOKA, YTO
NMo3BOJISET NCCefoBaTb CNEKTPbl PeAKUX U 3K30TUYECKUX aTOMOB, KOTOpble MOryT BbITb
rMoJly4eHbl Ha YCKOPUTEJIbHbIX YCTAaHOBKaxX B BECbMa OrpaHn4YeHHbIX KOJINYeCTBax».

Mo cnoBaM y4eHOro, NpPoeKTbl N0 UCCIef0BaHUI0 CNEKTPOB N30TOMOB TAXKEbIX U
CBEPXTAXKESIbIX 2/IEMEHTOB MEeTO40M Jla3epPHOW CNEeKTPOCKONUN B UICTOYHUKE B HacTosLwee
BpeMs pa3pabaTbiBatloTcsa B uccnegoatenbckux ueHTpax GANIL (KaH, ®paHunsg) n ONAn
(AybHa, Poccus).

Monbopky cTaTen Ha 3Ty TeMy Bbl HalJeTe B HalleM CreLmnasbHOM A0CheE.
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