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Ha yCKOpliTemiX TSVKenhiX HOHOB, pacnonaraJOIIlHX 'i8CTHU8MH OT 6opa 

JlO HeOHa, B Te'ieHHe npHMepHO 15 neT 6binO CHHTe3HpOB8HO MHOI'O JleCSIT

KOB HOBbiX H30TOnOB B TpaHcypaHOBOll H JlOypaHOBOll 'i8CTSIX Ta6nHUhl MeH

JteneeBa, Oco6eaao 6onbmoii ycnex 6hm JlOCTHI'HYT no CHHTeay HOBhiX 9ne

MeHTOB (102-105), 8 T8K:lKe a -p8JlH08KTHBHbJX H30TOUOB B peJlK03eMenbHOll 

H Po -Th o6nacTSIX. 

B · nocneJtHHe I' Oil hi aoapacTaeT HHTepec K ycKopeHHJO Bee 6onee TSI>Ke

nhiX HOHOB. 1T8KHX1 K8K ljlocljlop, UHHK, KpHnTOII H Llp. 8TO o6ycnoaneHO, B 

nepByJO O'iepeJlb 1 nepcneKTHB8MH pa60T no, CHHTe3y HOBhJX TpaHCypaHOBbiX 

9neMeHTOB C Z > 106 , 

0JlH8KO HapSILly C pemeHHeM rnaBHOll 38Ll8'iH ycKopeHHe 6onee TSI>KenhiX, 

'leM HeOH, 'i8CTHU OTKpb!BaeT lliHpOKHe B03MO>KHOCTH H JtnSI CHHTe38 HeH3-

BeCTHhiX H30TOnOB B JlOypaHOBOll o6naCTH, 

nnSI 38BepmeHHSI CHCTeMaTHKH CBOllCTB a -p8JlH08KTHBHbiX gnep C 'iHC

nOM ·HefiTpoHoB, 6nH3KHM ·K N = 126 , npeJtCTOHT eme CHHTe3HpOBaTb Hec

KonbKO H30TOUOB Ac- U , nony'ieHHe KOTOpbiX 3aTpyJtHeHO C UOMOIIlbJO HO

HOB nerqe HeOHa H3-38 HeJlOCTynHOCTH COOTBeTCTBYIOIIlHX MHJIIeHeii, 

Paapa6riTKa UHKnoTpoaaoro HCTO'iHHKa JtnSI nony'ieHHSI HOHOB TBepJthlX 

/1/ 
M8TepHanOB H ero CyllleCTBeHHOe ycoBepmeHCTBOB8HHe B fla6opaTOpHH 

HnepHhiX peaKUHil OIHII1 noaaonHno ycKOpHTb ua 310-caHTHMeTpoaoM uuK

noTpoJie nSITuaapSILlHbJe HOHbl ljlocljlopa LlO 9Heprlllf 200 M9B, UHTeHCHBHOCTb 

BbJBeJleHHOI'O ny'iK8Jl p+5 COCT8Buna ~ 10
13 

'iBCTHU 
ceK 
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UenbiO HacTo.mueii pa6oThi smnnocb HccnenoaaHHe aaKoHoMepaocTeii 

B38HMOAeHCTBHSI HOHOB cjloc4Jopa (Z =15) C SIApaMH OCMiiSI (Z =76)' C o6pa3oBa

HHeM COCT8BHOI'O S!Apa npoTaKTHHHSI ( Z= 91 ) , 
189 

HayqanHCb "ucnapHTenbHbie" SinepHbie peaKUHii Ha H30Tonax Os li 

190 Os , npHBOilSIUlHe K CHHTeay 216 Pa ·• 3TOT >Ke H30TOIT 6bm nonytJeH li 

ITpH o6ny'1eHHii MHWeHH 1i3 30nOTa HOH8Mii 24Mg 

197 •Au ( 24 Mg, Sn) 216 Pa. 

MeTOlJHKa aKcnepnMeHT'a 

B S!AepHOH peaKUHH 

. 2 
B ~KcnepuMeHTe ncnonbaoaanucb MnweHH Tonmuaoii., 1 MI'ICM na 

o6oi'allleHHhiX !i30Tonoa ocMHSI-189 li ocMHSI-190. MnweHH !i3I'OTaBnHBanncb 

ITYT.eM OC8>Kil9HHSI MenKO/lllCITepcHOii 4JpaKUHii MeTannntJeCKOI'O OCMiiSI 1i3 

BO/lHOI'O paCTBOpa Ha aniOMHHHeByiO 4Jonbi'Y TOnlllliHOH 3 MKM, I 

3KCITepHMeHTbl ITpOBOillinliCb Ha 310-CaHTiiMeTpOBOM UHKnOTpOHe TSI-

>KenhiX HOHOB 011 .HH C 1iCITOnb30B8HiieM ycTaHOBKH, npeAH83H8'1eHHOH AnSI 

/2/ 
H3y'1eHHSI KOpOTKO>KiiBYlllliX a -aKTiiBHhlX H30TOITOB 

B aToii ycTaHOBKe aTOMhi OTA8'11i TopMoaunucb B paae, a aaTeM ynaa

n}laanncb 4JHnbTp8Mii - c6opHHK8Mii, '1epe3 KOTOpble OTK8'1HBanCSI I'83, 

C6opHHKii, yKpenneHHhie Ha peiiKe, nepeMewanucb nocpencTBOM nHeBMaTH

tJecKoi'o npuaona K nayM ~(Au) neTeKTopaM, CucTeMa nHeBMaTH'IeCKOI'O 

npnaona noaaonSina 6biCTpo nepeMewaTb 4JunbTp ua nono>KeHHSI ".o6ny.tJeHne" 

B nono>KeHHe "HaMepeHue", 06ny'1eHue MHWeHH ny'IKOM noHo~ 4Joc4Jopa 

ITpOBOA!inOCb He~pepb!BHO, BpeMSI npe6hiB8HHSI. 4JnnbTpa-c6opHHKa B ITOTOKe 

I'838, KOI'A8 HaKannHBanaCb aKTiiBHOCTb, H. ITO/l AeTeKTOpOM, pei'HCTpHpOB8B~ 

WHM a -pacnaA co6paHHblX aTOMOB, 6bJnO Bbi6paHO paBHbiM 0,8 CeK, 11M-

nynbCbl C ABYX AeTeKTOpOB a -'laCTHU. nocne COOTBeTCTBYIOUlei'O ycnne

HHSI pei'HCTpHpOBanHCb. MHOI'OMepHbiM aHanH38TOpOM, 3HaSI BpeMSI ITOSIBneHHSI 

K8>KAOI'O HMITynbca 38A8HHOH 8MITnHTYAhi, MO>KHO 6bJnO onpenenHTb nepHOA 
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nonypacnaaa a -usnyqaTenH Ha c6opnuKe. OcnonbinaHcb ·Ha oueHKe aneprHH 
/3/ 

··a -pacnaaa 2I 6Pa , aannoii n pa6oTe , MO)!{HO 6bmo O)!{HaaTb, qTo 

nepuoa ·nonypacnaaa 216Pa cocTanuT aecHTbie aonn ceKyHabi, 

Ha puc. 1 npeacTannen a -cneKTp, n KOTopoM nau6onee qeTKO nbme-

7,92 Maa. Ha 

TOM >Ke pucyuKe noKasana KpunaH pacnaaa a -usnyqaTenH c Ea = 7,92 Man, 

Ea ·= 7,82 ·Man u E a= 7, 72 Man. Buauo, qTo aKcnoneHTa cooTneTCTnyeT 

nepuoay nonypacnaaa T1h= 0,2o:o,04 ceK. 

PeaKUHU CUHTesa C noMOIUbiO TH)!{enhiX UOHOn OCHOnBHbl Ha npouecce 

nonuoro cnuHHUH nsanMoaeiicTnyiOIUliX Haep c nocneayiOIUHM ncnapeHHeM 

HeCKOnbKHX HeHTpOHOn U3 nos6y)!{aeHHOrO COCTBnHoro gapa, XapaKTepHOH 

OC06eHHOCTbiO peaKUliH 1 .npoTeKaiOIUHX qepes COCTanHOe Hap01 HnnHIOTCH 

ysKne ljlyHKUllll nos6y)!{aeHuH c mnpnHoii ua nonynbiCOTe. ncero 10-12 Maa, 

C uenb!O naeHTHljll!KBUliH HOnoro a -nsnyqaTenH HSyqanHCb ljlyHKUHH 

nos6y)!{aeHHH HaepHbiX peaKunii, npnnoaHIUHX K ero o6pasonaHniO. Ha pnc. 2 

npeacTanneHa anepreTnqecKaH sanncHMOCTb ceqeHl!H o6pasonaHHSI a -aK

TllnHOCTll c Ea = 7,92; 7,82 11 7,72 Maa npn o6nyqeHHH 1890s H 190 0s 

liOHBMll 31 p • 3HeprliSI HOHOn ljlocljlopa MeHSinaCb C noMOIUbiO aniOMHHHe

nbiX nornoTl!Teneii •. OueHKa aHeprHH nponoannacb no sanHCHMOCTH npo6er-
. /4/ 

aHeprl!SI anSI liOHOn ljlocljlopa Ha OCHOBBHHII pacqeTOB HopcKnHljlljle • 
. . ' 

11s puc. 2 .'nnano, qTo Kpllnbie ljlyHKUliii nos6y)!{aeHHSI, aeikTnHTenbHo, 

IIMeiOT mnpuny na nonynbiCOTe 10-12 Man, qTo ne npoTnnopeqnT "ncnapn

TenbHOMy" xapaKTepy peaKuuii CIIHTesa, a nono>Kenne MaKCHMyMa cornacy-

eTCSI C npeanonO)!{ef!IIeM, qTo Mbl IIMeeM aeno C gaepHbJMH peaKUHSIMII 

1890s (31p ,,4n) 216p8 u 190os(31 P, Sn) 216p8 , 

nononHHTenbHO 6binO npoaeaeHO o6nyqen1Ie 197 Au IIOHBMH 24 Mg C 

anepriieii 146 Maa. 11snyqaTenb c a -rpynnaMII Ea = 7,72; 7,82 II 7,92Man 

H nepiioaoM nonypacnaaa "' 0,2 ceK II n aToM cnyqae na6n10aancSI c O)!{H-

aaeMbiM anSI 216 Pa nbiXOJlOM n peaKUUII 197 Au ( 24 Mg, Sn ) 216 Pa. 
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OueHK8 BenH'IHHhi ce'leHHSI smepHoft pe8KUHH 19° Os ( .31 P, Sn) 216 Pa 

H8 OCHOB8HHH 9MUHpH'l9CKOH ljlopMynhi Jlnst r, I r, H3 p800Tbl CHKK9n8Hil8 

/5/ -33 2 
H Jlp, UpHBOJlHT K 3H8'19HH10 "' 10 CM UpH XOpOlii9M COI"n8CHH nono-

~eHHSI KpHBOft H8 saepi"eTH'lecKoft liiK8ne, 3KcnepHMeHT8nbHOe ce'leHHe B 

~0 2 . 
M8KCHMyMe COCT8BnsteT "' 10 CM 1 'ITO B ,Tb!CSI'ly p83 npeBOCXOJlHT OU9H-

. Ky. 3To 03H8'laeT, 'ITO pe8nbH8SI BenH'IHH8rn I r, npHMepao B 4 p838 6onb

me, '19M OU9HO'IH8SI H8 OCHOB8HHH 9MUHpH'l9CKOH ljlopMynhio He HCKniO'l9H01 

'ITO B 9TOM npostBnsteTcst sljlljleKT aeftTpoHHoft o6ono'IKH N = 128, pe3ynhT8-

TOM KOTOpG>I"O Mo~eT OhiTb 6onee BhiCOKHfi 68pbep JleneHHSI npoMe~yTO'IHhiX 

H30TOUOB npOT8KTHHHSI1 UOSIBnSIIOliiHXCSI B npouecce K8CK81l8 HCU8pHT9nbHbiX 

HeftTpOHOB, 

B 38Kmci'leHHe 8BTOpbi Bhip8~8IOT CBOIO HCKpeHHIOIO 6n8I"Oil8pHoCTb 

8K81l9MHKY f,H. <f>nepoBy 38 UOCTOSIHHYIO UOJlllep~KY H HHTepec K p8oOTe, 

a T8K~e B.H. Kp8liiOHKHHY 38 noMOliib B npoBelleHHH onhiTOB H A.r • .LleMHHY 

38 o6cy~Jl9HHSI H COB9Tb!, 
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PHc. 1. KpHBaH pacnaJla 216 Pa • B npaBoM yrny pHCYHKa JlaH aHepreTH-
'IeCKHfi a ·-cneKTp 216Pa. 
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