
OB"bELl.HHEHHblM 
HHCTHTYT 
.RLl.EPHblX 

HCCnELl.OBAHHM 

Ll.y6ua 

I 
I 

., .. 

p - 2910 

E. Ha.ll)K8KOB, H. HeHoa, H.r. 3a.Aneaa, 
r. n¢pennep, Ll.. XpRCTOB 

HOBblE H30TOnbi l1e Re H 175 Re 

JC I/ ,f 



:r 

!!I 
~ ., =

 
:.

 
:r 

<D
 

0 
Ill

 
0 

IJ
l !r
 

e
n

 
Ill

 
ti

l 

-
{
~
-

:s: 

m
~
J
 

w
 

;I
; 

0 
• 

., 
0 

,.
1

 
. 

"" 
d 

'<
 

IIi
 

. •
' 

n 
:J

 

:1. 
;; 

, 
.. t"

' 

!r
 

a 
-

.. 
It

 

.. 
" 

~
 :s: ::; .. 

:0
 .. 

: !Il :r .. J:l
 

~
~
 .. 

:J
I'C

 
-s

-i
 

., .
 

~ 
:r =. <D

 
:?

 
:r <D

 
p

il
l 

. ~
 

>< "'
J:

 
II

 
• 

0
"1

 
>

i.
 

0 Ill
 

w
 

~
 =
 

<D
 

01
 !'
 

al
l 

Iq
uo

J.
O

f:
H

 
a!

'I
~I

OH
 

, 
9

L
l 

'1
1 

Q
O

J.
O

H
dX

 
'•

 J 
d

a
u

u
a
d

¢
U

 
t: 

''
H

 
g

o
H

aH
 

'''
3

 
go

11
-e

)K
l1

"B
H

 

"0
 

t.
:)

 

~
 

0 



/1 2/ . 
3Ta pa60T8 JUIIIli&TCll npO.!lOnJK8HR8M H&'I&TOll p8HbW8 .nporp&MMbl ' no R3Y'I8HHIO 

B03MO>KHOCT&I .!ly6H&HCXHX ycxopBT&II&I TII>K&IIbiX IIOHOB a 061I&CTII ll.!l&pHOI CD&XTpOCXOnHR 

H&ITpOHO.!l8¢11UIITRbiX R30TOROa, 

,Uo IIOCII&llH&ro BpeM&BII II&rKII8 1130T0Dbl Re II W 113Y'I8Hbl H8.!lOCT8TO'IHO, npll 

pacna.!le aexoTop~o~x 113 HBX H&T HR O.!lHOro aaaecTRoro ypoaa11, CaM~o~e nerxae aaaecTHble 

1130TODbl peHIIR- 3TO 
178 

Re (15 MIIH) II 177Re (17 MilK), 

177 
HaoTORbl peHRll, 6onee nerxae, 'I&M Re , npe.!lCT&BIIRIIHCb y.!lo6HhiMR .!liiR noacxoa 

a peaxna11x c TR>K&IIbiMR ROH&MII no aecxonbKRM npB'IRH&M. Bo-neps~o~x, .!lllll 178 Re a 175Re 

Mbl O>KB.!l&IIR, HCXO.!lll R3 npe.!la&pRT91IbHbiX OU8HOX , 'ITO B81III'IRH8 nepiiO.!lOB nonypacna.!la 

DOpll.!lK& 7 MIIH. Bo-BTOpbiX, STII R30TODbl y .!lOOHO nony'IIITb B llOBOIIbHO 'IRCTOM BR.!l& B 

p&aHbiX peaxJUIIIX c Tli>K&IIbiMR HOR&MII. B-Tp&TbHX, llllll aToll uena MO>KHO 6hlno acnonb3o-

B&Tb 8CT8CTB8HRb18 MOBOII30TODHb18 MHW&HH, 

J.1 115 n 178 1t5 1e 1T5 159 22 11e 
cnOIIb30B&IIRCb peaxuHII 87 Ho ( 8 0, Sn) 15 Re; H o ( 0, 6n) Re' Tb( Ne Sa) Re • 

17 B 75 I 85 10 ' 75 ' 1::-ro ( ~ Ne, 6n) 1~~ Re • 06ny'I9HHe npOBO.!lRIIOCb Ha ycxopHTene y- 300 na6opaTo-

pBH ll.!l9pHbiX pe&XUIII B ,0y6He, M&XCRM81IbHbl8 TOKII Tp9X38pll.!lHbiX HOHOB 16 0 II '18Tb!pex-

38pll.!lHbU 
22 

Ne llOCTIIr&IIH 20 p.A Ha H&XIIOHHOI MIIW&HII, npoBe.!leHo wecTb o6nyqeaall, 

npH'I&M 1 xpoMe BR.!l& p88XURIItii3M8HliiiiiCb 91ll8 3H&prHll IIOHOB H TOIIWHHa MHW8HH, 0HH 

OU8HHBaiiHCb np8.!lB8p11T91IbHO no cnoco6y nO.!lC'I&Ta BbiXO.!lOB peaxualt, onHC&HHOMY B/
2/ 

npH Bblop&HHbiX YCIIOBRIIX 
178 Re y>Ke He MO>K8T nony'IHTbCll Ha-aa KYIIOHOBCXOrO 6apbepa, 

a .!lpyroll npe.!len (s cTopoay 6onee nerx11x Mace) Mor 6b!Tb 
175

Re ana lla>Ke 
173 Re s aasH

CHMocTH OT 8b16paaaol saepraa aoaoa. TonwHHbl o6nyqaeMoll MHWeHH 6blnH .!lOBOIIbHO 

6onbWHMH, aecxonbxo MrlcM
2

, 'ITO npa aaxnoae nopR.!lX& 25° llOII>KHO 6blno llaTb aoaMo>K

HOCTb llllll O.!lHOBp8M9HHOro 00p830B8HHII llBYX H30TOnOB, 

B aecxonbXHX onb!Tax, xpoMe HayqeHHR callHx H30Tonoa Re, npoBO.!lRIIHCb Hccne.!loBaHHR re

HeTH'IecxHx CBR3ell Re c .!lO'IepHHMH 1130TonaMH W H Ta • Pa.!lROXHMH'IecxH 'IHCTblll Re Bbl.!le

IIRIICR H3 OOIIY'I9HHOJI "'HW9HH 8KCTp8KUHOHHbiM M9TO.!lOM/
3 / nocne OT.!l9119HHII B9!ll9CTB8 

MHweHH a BH.!le rll.!lpOOKHCII. He6onbwaR qacTb Re Hcnonb3osanacb cpaay nocne Bbl.!lene-

HHII (qepea 18 MHHyT nocne xoaua o6ny'leHHR) .!lllll H3y'leHHR y - CneKTpOB, a 113 OCTBB-

3 



weltCSI 'IACTH ( OCHOBHOrO KO.Jlii'IACTBa) BblllADSIDCR llO'IepHHI W qepea onpelleneHHbte HH-

Tepsanbl speMeHH. 

.[lpyra" cepHR onb!Tos 6blna HanpasneHa Ha nony'leHHe nyqweA CTaTHCTHKH npa HaMepe-

HHH y -cneKTpOB nonyqaeMbiX H30TOnOB Re , llDSI qero <3panACb BCSI aKTHBHOCTb pA)lHO-

XHMH'IeCKH 'IHCToro Re 

YfaMepeHHSI y - cneKTpOB npoBOilHDRCb HA repMAHR9BOM raMMa-cneKTpOMeTpe. Yfc-

cnellOBAHHe cneKTpOB no_Kaaano 3HAKOMbiA nepAXOilbl B 
171

W , 
177

Ta, 
176

W 1 

176
Ta H 

175
Ta 

( pHC. 1.) KaK B npenapaTAX Re nocne COOTBeTCTBYIO!Uero BpeMeHH HapaCTaHHSI SKTHBHOCTH 

.aoqepHHX H30TOnoa, TaK R B npenapaTax .noqepHHX H30Tonoa W • B AO'IepHHX W npocne

>KHsanacb nepHOilbl nonypacna.aa COOTBeTCTByiOlllHX nHKOB, H OHH 6blnH OAH03H8'1HO npanaca-

Hbl nepeqHcneHHbiM aaoTonaM. KpoMe nepHOilOB 2,3 '!aca ( 
177

W , 
176 

W ), 8-10/'!acoa 

176 175 177 
Ta, Ta ) H 56 '!aCOB ( Ta ) , B AO'IepHHX W Ha6nrollanacb AKTHBHOCT;, C T. -60 MHH 

175 174 112 ' 
KOTOpyro Mbl npHnHCSDH W , a He W , so-nepBblX, Ha OCHOBSHHH HSnH'IH>I 175Ta H 

OTCyTCTBH>I 
174 

Ta , H BQ-BTOpblX, Ha OCHOBaHHH Onb!TOB npH p83HOA 3HeprHH HOHOB, KOTOpble 

AOn>KHbl 6btnH 0Tpe38Tb HUH yMeHblllHTb noSisneHHe 'H30TOna C A~ 174. llpH nocneAHHX 

OflbiT8X llOSIBneHHe H30TOll8 C A= 177 6btno no'ITH o1•peaaHo nyTeM HaMeHeHHR 8HeprHH 

RoKos H TOn!UHHht MHweHH. TaKHM o6paaoM, ycTaHosneHo cymecTsosaHHe H30Tonos 176 Re 

H 
175 

Re B HSWIIX npenapaTSX pSAHOXHMH'IeCKH 'IHCTOrO peHH>I. 

B npenapaTax peHHR cpa3y nocne O'IHCTKH Ha6nro.aanHcb cHnbHbte y - nHHHH c 3Hep-

raeA 109 H 240 K3B (pac.2), 'ITO TO'IHO COOTBATCTByeT nepeXOilaM 2+-+ 0+ H 4+-+ 2+ H3 

OCHOBHOA poTSUHOHHOI nonOCbl l7e W , H3MepeHHblM B peaKUH>IX/
4
/. AKTHBHOCTb 3THX nHHHII 

pacna.aanaCb C nepHOAOM 5!1 MHH. TaKHM o6pa30M, 3TOT nepROil, KSK R COOTBeTCTByiO!UHe 

nRHHH, MO)I(HO OTHeCTH K pacna.ay I7B Re-+ 
176 

W • 

.[lpyr.oA nyTb onpe.aeneHR>I nepRo.aoa nonypacna.aa 
176

Re H 17 ~e 3AKoro'!aeTc>l B Bbtlle

neHHH AO'IepHHX H30TO!IOB W '1epe3 onpe.aeneHHiole HHTepaanbl speMeHH. no y6blBSHHIO 

AKTHBHOCTH HSKOllnAHHblX AO'IApHHX H30TO!IOB B nocne.aytO!UHX npenapaTSX W nocne BBe.ae

HHSI KOppeKUHH Ha XHMH'ieCKHe Bb!XOilbl 6blnH nOCTpOeHbl KpHBble pacna)la MSTepRHCKHX 

H80TOnos Re (pHc.3.). npH 3TOM AnSI
176

Re 9TO CllenaHO no y6blBaHHIO HHTeHCHBHOCTH 

CHnbHOII y- fiHHHB 100 K3B, npHH8,1lfie)I(8!UAI I7B W B nocne.aytO!UHX npenapaTAX W , a 

.an11
175 

Re - HACKOnbKHMH nyT>IMH. Bo-nepBbiX, no cHnbHOMy nHKy 126 K3B 175 Ta , so-sTOpbtX, 

no ka - liHKY W B HaqanbHbll MOMAHT, r)le, KaK 3TO 6blo0 noKa3AHO, npeo6na.aaeT 

8KTHBHOCTb C T
112

•30 MHH, II no llByM nHKSM 150 H 167 K311 B AO'IepHHX H30Tonax BOnb-
175 

rppaMa C 1112 • 30 MHH, HSI)leHHblM HSMH H np&nHCSHHbiM W no yKS3aHHblM BblWe Coo6pa-

M9HHRM • 

.[lononHHTenbHa!l HH<f>opMSUII>I 0 nerK_HX H30TOnax 
176

Re H 
115

Re 6ylleT ony6nHKOBaHa 

no3>Ke. 
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ABTOpbl BblpA)I(aiOT 6narollApHOCTb npo¢eccopy r .H. ~epoBy' C.M. nonHKaHoBy H 

IO.B.Ilo6aHoBy aa BHHMaHRe K pa6oTe H npellOCTasneHRe apeMeHH Ha ycKopHTene y- 300 

11 .[ly6He, npo¢eccopy K.3. AneKcaRilepy R K.H. rpoMOBy 38 HHTepec K pa6oTe • 

AsTopw 6narollAPIIT TAK:IKe B.YI. <l>oMHHbiX H E.T. KoHilpaTa 38 OKS3SHHyro noMO!Ub npH 

H3MepeHRIIX • M. <t>nopeHosy aa noMO!Ub np11 o6pa60TKe peaynbTAToB. 

IlK T e paT y p a 

1. I. Demeter, Kim Hon Sil, E. Nadjakov and N.G. Zaitseva. Phys. Lett., 19, 4 7 
(1965). 

2. I. Demeter, Kim Hon Sil, E. Nadjakov and N.G. Zaitseva. Pre print E- 2360, 
Dubna, 1965; HllepHASI ¢H3KKa,!! 2, 231 ( 1966). 

3. W.Goishl, W.F.Libby. J.Chem. Soc., 'lio 6109 (1952). 

4. F.S.Stephens, N.L.Lark and R.M. Diamond. NucL Phys., §_3, 82 (1965). 

PyKonacb nocTynana B H31lSTenbCKHII oT.aen 

26 aarycTa 1966 r. 

i' 

5 

~--~- ~-



3 
10 

r.-
0 
~ 
~ 

0 

"i • 
~ :1..10 

("') 

::.:: ... 
~ 
~ j/ 

9 
I 
'J 

50 too /50 

t'ISTo-

2.01 
~ 

~ 1· 
·. ·· .. ........ : ... ............. ,. \. . .. .. .. . ~· . -.. . . . .. . . ·: 

Pac.l. raMMa-cneKTp peRRII '18p83 20 '18COB nocne KORil8 o6JI)''l8RHII. 

116 

• "10 --;". .. 
f 
l.. .... ,,., 

·~: ~ 
............... 

r85 
l 

··-·· ......... __ ·.. ... ·::. ~-~ 
.· .... -!-•-.'-.; \. .. .. i\ 

h ' ' ·: · ..... ~. .-:~'. ,..~ . .. .. .. .. ... .. 

. ... · .......... ... 
10'L-----+-~5!'::-0---+--.--....--1D,...D~-----..-+--:1S<f.:o::--',__ _____ -:J.~O:-O -----~~;::5::0--;C:-;H7A:-:Y.~"I'E l. 

Pac. 2. raMM8- cneKTp peHRII '18pe3 25 MHHyT nocne J[0Hil8 o6ny'leHHII. 



t'IIC. 3. Kp1tBW8 pacDqa W&'l'e,.ltCitOI'O peua, DOCTp08JtDI8 DO J'6wB .. ItD &ltftBitOCft 

.ao'lep•ero aonwt>~a: 
I ~Re-DO Dltlt7 100 lt9B l7l Ta, 
111Re- DO Dltlt7 128 lt9B lf5 Ta , 
171 Re -no n•••w 150 • 187 JtSB 111 W , 
171Re- DO ka .ao'lep•ero W cpaa7 nocne aw.aene••• W 


