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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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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

Ha3BaHue HebonbLoOro skcnepumeHTa «M3onbaa», pacrnosioxeHHoOro 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
«M30nbaa» yxe npusrieksa K cebe BHUMaHUe MHPOPMareHTCTB CoobLeHneM 0 TOM, 4YTO
A0po paausa-224 no popMe HanoOMUHAET rpyLuy.

Pe3ynbTaTbl UCCNenoBaHus, onybNKOBaHHbIE Ha 3TOWN Helene B Hay4YHOM XypHane Nature
Communications, noMoryT y4yeHbIM pa3paboTaTb CNocobbl MCMONb30BaHUSA acTaTa B
peHTreHoTepanun 1 No3BOJIAT PAaCCYNTATh XUMUYECKUE N PU3nNYecKne CBONCTBA
CBEPXTSXKEbIX 3/IEMEHTOB.

O.N. MenpeneeB npenckasan cyuwiecTtBoBaHme 85-ro afieMeHTa nepuoandeckon tabnmubl
XUMNYECKNX NIEMEHTOB, KOTOPbLIN OH Ha3Ban «dKa-nognHom», B 1898 rogy. C 1925 no
1940 rr. npoworo Beka 61710 0NyB6MKOBAHO HECKOJIbKO HaY4HbIX TPYAOB, B KOTOPbIX
coobuianock 06 obHapyxeHnM HOBOro aneMeHTa. Ero npegnaranu Ha3saTb NO-pa3HOMY:
anabamun, nop, fakunH. Leenuapcknm pusnk Banbtep MuHaep, Habnogaswmnm cnepbl
pacnaga 85-ro anemeHTa Tabnnubl MeHageneesa B 1940 rony, xoTen Ha3BaTb €ro
«resibBETUYMOM», B HeCTb JIATUHCKOIro Ha3BaHuA LLsenuapun. A oByMSA rogamMmm nos><e B
BennkobputaHum 66110 06bABNEHO 06 0BHapyXeHUn «aHrnorenbeeTnyma». Bnepsble
anemMeHT Ne 85 6b11 NONYyHEH UCKYCCTBEHHbLIM NyTeM B 1940 roay dumsnkamm 1. KopcoHoOM,
K. P. MakkeH3n n 3. Cerpe n3 KannpopHMNCKoro yHmsepcmteTa B bepknu. OHu u
npensoXuan Ha3BaTb €ro acTaToM (0T rpevyeckoro «actaToc» - HeyCTONYUBbIN).

AcTaT - Hanbonee peakni aIEMEHT M3 BCEX, KOTOPble BCTpevatoTca Ha 3emne. Ewe B 1953
rogy npodgeccop 6Gmoxmmmm BoCTOHCKOro yHuBepcuTeTa, 6osee N3BeCTHbLIN LUNPOKON
nybnnke B KavyecTBe nucatens-paHTacTa, Ansek A3MMoB oLeHW obLee cogep)xaHue
acTaTa B npupone B pa3mepe Bcero 0,07 rpamma. MIMeHHO MO3TOMY CBOMCTBA PeaKOro
XUMNYECKOro 3JIeMeHTa CJIOXKHO U3Y4YUTb IKCNepruMeHTalIbHbIM NyTeM.

Y4yeHbIM, paboTaowmm Ha skcnepmuMmeHTe ISOLDE, yaanocb NoAyYMTb M30TOMbLI acTaTa
WCKYCCTBEHHbIM MyTeM U NPY NOMOLLM Sla3epoB C U3MEeHAEMOW AJIMHOW BOJIHbl N3YHYUTb UX
ATOMHYIO CTPYKTYpPY, UCNOJIb3YA Jla3epPHO-UOHN3ALMOHHYIO CreKTpockonuio. HacTpansas
OJIVHY BOJIHbI N3Jly4EHMS N1a3epoB B pe30HaHC € BbIbpaHHbIMK onpefeneHHbIM o6pa3om
3/1eKTPOHHbIMU NepexofaMun B CreKTpax aTOMOB, y4eHble CMOr/In AOCTUYb CENEeKTUBHON
MOHM3aLMM N30TOMNOB OnpefeneHHbIX 31eMeHTOoB. B cTaTbe, onybMKOBaHHON BO BTOPHUK
B XXypHane Nature Communications, coobuwaeTcs, 4TO 3Heprusa MoOHM3aLnM acTaTa paBHa
9,31751 3/1eKTPOHBOJIbLT.

3710 OTKpPbITE MO3BOJZINMIO 3aMNOJIHNTb npo6en B I'IepVIO,EI,VI‘-IeCKOVI Tabnnuye xmmMmnyecknx



3/1IEMEHTOB - acTaT 6bl1 NoCNegHMM U3 BCTPEYalLWmMxCcs B NpUpoae 3/1eMeHTOB,
dursmyeckmne cBOMCTBA KOTOPOro 0CTaBaZIMCb HEU3BECTHbLIMU A0 cerogHsawHero aHa. OauH
M3 n30TonoB acTtaTa (At-211) npeacTtaBnseT 3HA4YUTESIbHbIN UHTEpPEeC A1 COBPEMEHHbIX
MeTOAOB JlIeYeHMSA paKa, TakK Kak OH MoXXeT BbITb AOCTaBsieH B COCTaBe CreunanbHo
CUHTE3NPOBAHHOIO XMMNYECKOro CoegnHeHNs (pagno-BeKTopa) B MOPaXKEHHbI pakoM
opraH n 3eKTMBHO BO34ENCTBOBATb HEMOCPEACTBEHHO Ha pPaKoBble KeTKku be3
pa3pywnTensHOro BO34ENCTBUSA Ha 340POBbIE KNETKMU.

«HM 0OMH N3 N30TOMNOB C KOPOTKMM CPOKOM XXM3HWN, KOTOPbIE CENYAC UCMONb3YTCSA B
MeguunHe, He CyLLecTByeT B Npupoae. Bce 3Tn anemMeHTbl N0Ay4aloT MCKYCCTBEHHbIM
nyTem Npu NoMOLLN SAEePHbIX peakLuuin», - 06bacHseT bptoc Mapll, y4acTHUK
3KCNepUMEHTA.

MNony4yeHHas sKCrnepuMeHTa IbHbIM CNOCOHBOM BesINYMHA MOMOXKET YYEHbIM BbIYUCIUTb
XMNYecKkme n pusnyeckne CBONCTBA CBEPXTSAXKESbIX 3/IEMEHTOB, TakKuX, Kak
obHapy>XeHHbIN He Tak AaBHO B ObbeANHEHHOM UHCTUTYTE AAEPHbLIX NCCIef0BaHNN B
OybHe (OUNAN) snemeHT nepmnogunyveckon Tabnuuybl nog HomepoM 117, Ha3BaHHbLIN
YHYHCenTueM.

Ham yZnanocb CBA3aTbCA C pyKoBogUTeNleM ceKuun «Jlasepbl n pOTOKaATOObI» U FPynnbl
RILIS akcnepumeHTa ISOLDE BaneHTHOM denoceeBbiM, B MPOLLUJIOM - COTPYOHUKOM
Tpouukoro MHCcTuUTyTa cnekTpockonun PAH. HecMoTpsa Ha TO, 4TO y4YeHbIn HaxoguTcs
cenyvac Ha KoHgepeHuunn B MNonblue, oH NtbesHo cornacnacad o6bLACHUTbL HaM, B YHEM CYyTb
3KCrnepuMeHTa.

«M30TONblI POXXOATCA B AAEPHbIX peakumax npmn B3auMoLenCTBUN YCKOPEHHbIX A0
3Heprun 1,4 3B NpoTOHOB C MaTepmnasioM MULLEHWN. BbiCOKaa TemMnepaTypa MULLEHN
obecne4ymBaeT HeMe/leHHOE BblieflIeHNe NPOAYKTOB peakLUnii, KOTopble, MPoOXoas Yyepes
MOHM3aTOp, NPEeBPALLAOTCA B NMOJIOXKNTESNIbHO 3apa)KeHHbIe NOHbI 1 pa3fensaoTca 3aTeM no
MaccaM B MarHUTHOM MoJie Macc-cenapaTopa. Takum obpa3om, nonb3oBaTtenn ISOLDE
noay4yatoT Ny4YKM U30TOMNOB onpenesEHHON MacChbl B COOTBETCTBUN C TpeboBaHMAMMK
3KCNepuMeHTa», - pacckasasl y4eHblN.

Ha Bonpoc, KakoBa poJib JlIa3epHOro pe30HaHCHOro MOHHOIro ncto4yHuka RILIS B
aKcnepumMmeHTe, BaneHTnH ®epnocees oTBeTUN: «cnonb3ys RILIS Kak cnekTpomMeTp, Mbl
npoBenn nccaenoBaHme crnekTpa actaTa, B pe3dysibTaTe KOTOporo 6biin HangeHbl v
N3MepeHbl AJIMHbLI BOJSIH NepexonoB 1 € 60/bLLION TOYHOCTLIO BNEepBble M3MepeHa dHeprms
MOHM3auMM aTOMOB acTaTa. MeTo na3epHON pe30HaHCHOW CNeKTPOCKONUN B MIOHHOM
NCTO4YHMKe (in-source) nony4mn ceoe pa3suTune B LLEPHe BchencTBme aKCNepmuMeHTOB,
npoBoANMbIX paHee B [1eTepbyprckoM MHCTUTYTe aaepHon pusnku (MNAD) n B MHcTuTyTe
cnekTpockonun PAH. HyBCTBUTENIbHOCTb 3TOMr0 MeToAa UCKYNTESIbHO BbICOKA, Y4TO
MO3BOJISET NCCefoBaTb CNEKTPbl PeAKMX U IK30TUYECKUX aTOMOB, KOTOpbie MOryT BbITb
MoJly4eHbl Ha YCKOPUTEJIbHbIX YCTaHOBKAaX B BECbMa OrpaHUYeHHbIX KOIM4YecTBax».

Mo cnoBaM y4eHOro, NpoeKTbl N0 UCC/IeJ0BaHUI0 CNEKTPOB N30TOMOB TAXKEbIX U
CBEPXTAXKEJIbIX 3/IeMEHTOB MEeTO40M Jla3epHON CNEeKTPOCKONUN B UICTOYHUKE B HacTosLwee
BpeMs pa3pabaTbiBatoTca B nuccnepoatenbckux ueHtTpax GANIL (KaH, ®paHung) n ONAN
(AybHa, Poccus).



MonbopKy cTaTel Ha 3Ty TeMy Bbl HallJeTe B HallleM CneLnasilbHOM [0Che.
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