
.. 

0j~ j I 

LU ~S'-1 
06bE!1YfHEHHbiH 

YfHCTYfTYT 
.HDEPHb!X 

Yf CC/IED OBAH Yf J.1 

.lly6Ha 

= • -I 
• 

.... 
= 

+!x -b'-1 • 

P-1771 

3.VI.lllapanoB, n.E. TI!!KenbHep, H. Vlnl!eCKY' 
K11M X11 CaH, X. C!!pa)!{eT 

HEi1TPOHHb!E PE30HAHCbl 
HVIOEVI.H VI PYEVIllVI.H 

VI P AllVIAUVIOHHb!E ll!VIPVIHbl CPE11HVIX .HllEP 

~, f~.J A~, v:fi.J 
.A/;L c , ~g-~ . 

..,, 

{ 



J 

P-1771 

3.11. Wapanos, /l.B.llm~enbHep, H. 11naeci<y, 
KaM X a Caa, X. Capa>KeT 

HEHTPOHHbiE PE30HAHCbl 
HI10BI1$1 11 PYBI1.1111H 

11 P A.ll11AUI10HHbiE WI1PI1Hbl CPE.llHI1X H.llEP 

H anpasneHo s "Physics Letters". 



B nocneuHHe roJlbi 3H8'1HTenbHbiii n·HTepec Bbi3biBae T H3y'leHne ypoaHeii S!Jlep, neJKamnx 

a o6nacTn MaccoabiX queen A·- 100 • 3To cast3aHo c Te M, 'ITO a 3Toii o6nacTH cnnoaast 

<jlyHKUHSI Jlnll p -HeiiTpOHOB HMeeT M8KCHMYM H p - BOnHOBbi9 pe30H8HCbl nposmnsHOTCH 

npn HH3KHX 3HeprHSIX. HenocpeucTaeHHOe Ha6niO)leHne -ypoaHell Mo Nb H Zr 6bmo 

ocymecTaneHo .n~<excoHoM1 1
•
2 1

, onpeuemmlllnM '!eTHOCTb ypoaHefi no cnexTpaM raMMa- nyqeii 

npn pe30H8HCHOM 3aXaaTe HeiiTpOHOB. 

l13y'!aalllnecst HaMn HllP8 Rb 
85 

, Rb 
87 93 

n Nb ne >I<BT B 9TOi1 >Ke o6naCTH 1 npHqeM 

)laHHblX nO py6HJlHIO 0'19Hb Mano, B '!aCTHOCTH He H3BeCTHbl pauHaUHOHHbl9 lllHpHHbi, KOTOpb!e 

npeucTaanstiOT oco5hiii HHTepec unst Marnqecxnx HJlep. 

Hno6nli 6bin noupo5Ho nccneuoaaH a uenoM pi!Jle na6opaTopnli . OuHaxo a nocneuHee 

131 
BpeMH .[lJKeKCOH Of5HapylKHn CyiUeCTBeHHOe pa3nH'!He MelKJlY p8JlH8UHOHHbiMH lllHpHHaMH )lnll 

S - H p - BOnHOBbiX ypOBH9ll (11 4 M:3B H 230 M3B COOTBeTCTBeHHO). KOTOpOe 6binO nOJlTBep

lK)leHO )l(ynbenoM
141

, nony'IHBlllHM , npaana, Hecxonbxo 6onbll1YIO aenH'IHHY (ry) • Q140 M:3B. 

Taxast 3aBHCHMOCTb pannaunoHHoli lllHPHHbi OT '!eTHOCTH He Morna HaiiTH ce6e o6'bHCHeHHst 

B paMxax cymecTayiOniell Teopnn. 

Y'IHTbiBaH aa':;nocTb nony'leHHbiX pe3ynbTaToa, Mbi npeunpnHHnn neTanbHYIO 3KCnepnMeH-

TanbHYIO npoaepxy napaMeTpoa ypoaneii Hno5nst. 

Hno6nli. I13MepeHnst c Hno6neM nposonnnncb no MeTouy apeMeHn nponeTa Ha HMnynbc

HOM peaKTOpe 0J1 .RJ1 • .[lnst nony'lBHllll XOpOllleli TO'lHOCTH H HCKniO'leHIISI CHCTeMSTII'leCKHX 

Oll1H5ox 5hinll npoaeueHbi H3MepeHH!! pa3nH'lHOro Tnna: nponycxaHne , paunannoHHbili 3axsaT, 

caMonnuuxaunst, pacceHnlle HeliTponoa. B Ta6nnue I yxa3aHbi THnbi npoaouualllnxcst H3MepeHnii , 

pa3pellleHI!e n ncnonb30BaBll1HecH o6pa3Ubi. npnMecb TaHTana a pa3nH'IHbiX o6pa3uax cocTaanst-

na 0 , 1-0,3% • 

npHMBHSIBllliiBCSI )l9T9KTOpbl pauHaiiHOHHOrO 3aXB8Ta H paCCBSIHHbiX HeiiTpC:>HOB OnHCaHbl 

s pa6oTax
15

•61 , a unst 113MepeHHst npony cxaHHH ncnonb30aancst CIIHHTnnnstUHOHHbiii ueTeKTop 

c nHTIIBBbiMII CTexnaMH, xapaKTepnCTHKII KOTOpbiX npnaeuenbi a pa6oTe
17 1 

• MeTonnxa nony

'lBHIIst napaMeTpOB pe30HaHCOB 1!3nOJKeHa B H8ll1HX pa60T8XIS,gl • npn 06pa6oTKe nponycxaHHII 

C C8Mb!M TOnCTbiM o6p a3IIOM 6bin HCnOnb30B8H MBTOJl CHMMBTpH3aUHIII !
2

I )lnst y'leTa HHTep

<jlepeHUHII, 0JlH8KO BnHstHHe IIHTep<jlepeHUHH Mand (He CBbl lllB 6% )lnst C8Mb!X CHnbHbiX S -ypoa-

neii) . 

Kann5posxa a H3Mepennn paunaunonnoro 3axaaTa nposonnnacb no pe3onancy 11 8 3B 

3 
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K SK a T O o nHCSHO B flO / • Llnl! n p o aepKH n OCTORHCTB8 a<jJ<jJeKTHBHOCT H (n , y ) -U~T9KTOp8 OT 

peaoHaHc a K p e a oHa Hcy 6 bmH npoaeueHbi uon o n HHTenbHbi e H3Mep e HH I! peQl<BUHOHHoro aaxsa-

T a B p elKHMe cyMMllpOB8HHI! HMn ynb COB OT llBYX 6aK OB U9T9KT 0 p8, D ony'leHHb! e OTH OWe -

HHI! CyMM8pHOr O C'I9T8 n o p e30H8HCy npn p a60T9 B p9lKHM9 COBnaueHHI! H Cy MMHpOBSHHI! 

6bi iiH n oc T OSIHHbi unH acex p eaoHa HCOB B npeuenax own6Kn n a M epeHn H, He n peBbiiiiaBme ll 7%. 

3 KcrrepHM eHTa-nbHbie naHHbte , nonyqe aHbie a p eay nbTBT'1 H3MepeHHll p83UH'IHOrO 

T n na , n p 11B9U9Hbl B Ta 6nnne 2, D o a THM ll8HHbiM M9TOUOM H811M9Hb111HX KB8Up8TOB 6 b!UH 

nonyqeHbi napaM e T pbi p eaoHa HCOB , npeucTasneHHbie B T a6nnue 3 , Pau uanuoHHbie IIIHpnHbi 

n ony'leHbi u a nonHhiX B npeun o n olKeHHH g• ~ • H a p u c , 1 H 2 npuseueHbi u n11 npuMepa rpa-

<jJHKH gr;, 

llHUbl 2, 

KBK <jJyHKUHH l , n OCTpoeHHbl9 Ullll p 930H8HCOB 94 H 194 a a n o UBHHb! M T86-

KaK BHUHO H3 n p n a eueHHbiX p eaynhTBTOB, p auu a u ><OHHa!l IIIHpHHa s - y p oaHell (f y) • 

c ocTaBnlleT 194 MaB , 3 HB'IHTenbHO npe aocxou11 aenH'IHHbi , n pHBOUHMbi e B p a6oTax
13

•
4

' . t.ITo 

K8C89 T C!I p - y pOBHeil , TO TO'IHOCTb peaynbT8 TOB 11jJM9peHH il ll ll ll HHX HHlK9 II nony'I9HH09 

HSMH 3H8'19 HH9 ( l y) -200 MaB B npeu enax a T Oll T O'IHOCTH COrn acyeTC!I C USHHblMH Ll >KeK-

/ 3,4 , 
COH8 H )KynbaHS , H a OC HOBSHIH! USHHbl X Ta6nnUbl 3 MOlKHO CU91l8 Tb Bb!BOU , 'ITO paa-

n H "'H S B p 8JlH8UHOHHbiX I1IHpHH8X S - H - BOnH OBbiX pe30H8HCOB, e cnH H HM99T M 9C TO, 

TO He npeBOCXOJJ.HT OWH 6 KH H3M9p 9 HHH nnH - ypOBHei! , 

Cne.n ye·r OT MSTHTb , qTo 3H8 "1 9HH H gf'n 
/ 4 / 

n ony q e H H hl9 H8MH II rtpHB9A9H Hbl9 B 

n e n HeCT .. IO COr n acyiOTC !I , B T O Bp 9M!I KSK y Ll>K9KCOHB 3IIB 'I 9 HH9 gin p930HBHCa 1 18 :>a 

3 Ha qHTen.Ho Bht rn e . KpoMe Taro, nns yposH SI 106 3B ll >KeKconoM, OLJ e saa Ho, nony tu eaa 

OITHC K8, T BK K BK BenHttHHB gf'
0 

H8 I10pHJJ. OK M 9Hblll 9 Haweti H IlpUB 9 Jl9HHOfi B A T nac e HSA.-

/ 11 / 
Tp OHHbiX ceqeHH H • 

Py6HAHff . YcnoaHst H3Mepea HH nnH r;- · !JHJJIHI 6brnH aaanor n!.fH bl Te M, a KOTOp bt X Hccne

uosanc !l HH06HlL B T a6m m e 4 npu seuenbi T l!nbr naMepeHnfl a npHMe HSIBIIIHaCH o6pa3 Ubi , 

K poMe n epe'!Hc n e HHhiX H3Mep eHnll c ecTecT aeHHbrM p y6nu neM, 6 brno npouenaHo H3Mepemre 

p a n nauno HHOro aaxaaTa c o6paauoM Rb2 S0
4 

, o6orame HHbiM naoT onoM Rb
86 

u " 98 ,8%. 

B e e nao Tona B o6paaue cocTaBn l!n 10 ,2 r. 3To H3MepeHHe noasonnno npose CTH H30TOnHyiO 

u n eHTH<jJnKaUHIO s c e x HCcneuoaa HHbiX y p oaHeil , K ann6posKa ( n, y ) - ueT e KTopa ocyllleCTBIIH-
85 

nac b Ha o cHoBaHnn n aMepeHHil npo nyc KaHIISI unH peaoHaHcoa 235 as ( unH Rb ) n 267 a s 

( u nH Rb 
8 7 

) , a TSK>Ke n y T eM He 3aBHCHM oro o npeueneHHI! n oToKa HellTpoHoB H a<P¢eK T HBHOC

Tn Jl9T 9 KTOpa, K BK a T O 6binO OITHCSHO B 
110 1

, 0 6a M9T OU8 USUH p eaynbT8 T b!, cornacyiOlUH9-

C!I B n p euenax OIIIH6 KI! K81IH6pOBKH , COC T a Bni!IOIIlel\ 10- 15%, 

Ha OCHOBSHHH n p oseneHHhiX H3MepeHn ll n o 6pa6o TKII 6brnH n ony'leHbi napaM eTpbi uec!ITII 

yposHell B o6nacTn a r;eprnn Hl!>l< e 1300 aa npHBe u eHHbre B Ta6nnne 5, Dpn 6onee Bb!COKOil 

aHeprl!l! H9UOC T 8TO'IH09 paape iii9 HH 9 He IT03BOII!IIl 0 npOBOUHTb H8U 9>KH09 p 83U9 1l9HB9 p e30H8H-

4 



coa , noaTOMY HX o6pa6oTKB H e npoaoa Hnacb. CHnoaaR <I>YHKUHSI fn° /D , paCC"'IHTBHHBSI 

ansi Rb 
8 5 

n o aaHHbi M Ta6nRUbi 5, OKB3Bnacb paaHoil (0,5:t,0,3) ·I0-
4

• Oma15Ka ol5ycnoa-

neHa MBnbiM 'IHCnoM ypoaHeil. CpeaHee Hal5moaaeMoe paccTOSIHHe M eJKay YPOBHSIMH D H815 
8~ 

anSI Rb nonyqaeTCH p8BHbiM 130 38, ttTO 3HB 'iHTe nbH O M9HbW9 BenHqHHbi, KOTOpasr 

cneuyeT H3 aaHHbiX/ll/ CpaaHeHHe napaMeTpa fy /D 0 , r;e D
0 
~ D • 2(21 + 1) 

113 / 
npHBeaeHHOrO B pa i50T e nonOBB H <i>eHHHB ' C llOnyqe HHblM B aaHHOl\ pai50Te, nOK83biBBeT 

ynoaneTaopHTenbHoe cornacne ( 1,33 • 10-
4 

H 1,4 'I0-
4 

c ooTae TCTBeHHo). · CneayeT OTMeTH~b, 
'!TO llpHBeaeHHbie Hel\TpOHHbie WHpHHbl 1n° nelKBT B WHpOKOM HHTepaane BenH'lHH, 3TO 

OC06emiO 3BM9THO, eCnH yqeCTb, '!TO B KHnOBOnbTHOH ol5naCTH nelKBT pe30H8HCbl C 1n° 

nopSinKa 300-500 M9B / II / Bec bMB aepoSITHO, '!TO cnal5bie p esoHaHChi o 6ycnoaneHbl p -Heli-

TpOHBMif, TBK KBK pyi5HaHil n elKHT B ol5naCTif MBKCHMYMB p -BOnHOBOH CRnOBOH <i>YHKUHH, 

PanHanHOHHbi e wHpHHhi cpenHHx ~lAep 

87 9S 

nonyqe HH bJe 3H8 'l9HHH P8.UH8UHOHH bJX WHpHH nnH Rb H Nb nosaon!IIOT 

yTO'lHHTb 3 8BHCHMOCTb 1y OT MBCCOBOro 'lHCnB B o15naCTR Raep C 'lHCnOM H9HTpOl!OB N t 

15nH3KHM K 50, Jlo nocneaaero Bp9Mel!H C'!HTIWOCb, 'ITO paaHBUHOHllble WHpHHbl HMeiOT MBK

/14/ 
CHMY M nnH Ma rnq eC KHX ~ep 

Ha puc. 3 npaaeaeaa aKcnepaMeHTBnbHBSI 3BBHCHMOCTb 1y OT N , nocTpoeaaa!l 

no aaHllbiM TB6nRUbl 6, BKniO'lB!I HBWH pe3yllbT8Tbl, fpa<!>RK nOK83blB8~T aBnH'lHB '!eTKOrO 
87 

MHHHMyMa npH N =50 (Rb ) , npH'leM 9Kcne8HMeHTanbHbie TO'IKH xopomo yKnaabiSBIOT-

C!I HB rnaaKyiO KpHByiO. MaKCHMYMbl no o6eHM CTOpOHBM OT 38MKHYTOil ol5onO'IKH nelKBT 

npa N =44 R 56. 11Me!l a BHay 3TH pe3ynhTBTbi, cneayeT KpRTH'!eCKH paCCMOTpeTb " 

HBnR'!He MBKCHMYMOB B ol5nBCTH N =82 H N =126. B nepaoM cnyqae o MBKCHMyMe 

CBHaeTenbCTByeT TOnbKO OaHB TO'!KB - naHTBH, y KOTOpOrO 15hln8 H3BBCTH8 pBaHBUHOHHB!I 

wapaHa 1 y = 150 Mas an11 pesoaaaca 72 as. OaaaKo HBmH H3MepeaaR c npaseoaaMoM, 

/15/ 
T8KlK9 HMBIOWHM 82 HBi!TpOHB, aanH B e nH'IHHy 1 y =86 M3B , He npeBblWBIOlUYIO paaaa-

uaoHHbie wapHHbi c oceaaax !lllep. B ol5nacTB N • ·126 , rae !lllPB 15nasKH K aaa>Kahi Mana-

qeCKHM 1 B 3HaqeHHH p8.0.B8IlHOHHbiX WHpHH Ha6ni0.0.89TCH CHnbBhtA fi0Jl'b9M, OJlH8KO 9KCnepH

MeHTBnbHbl9 a aHHble ol5pbiBBIOTCR npa N- 121 , T,e. aaneKo OT MaraqecKoro '!HCna aeii

Tpoaoa. t:{To lKB KBCBeTC!I 3H8'19HH!I 1y HenocpeaCTB9HHO npH N - ·126 , TO OUBHKB M0-

:109 
>K9T 6bJTb Cll9n8H 8 JJ.n H 

83
Bi H8 OCHOBSUHH H3B9CTHOrO C9't19HHSI 38XB8T8 H9A:Tp0-

HOB a T e nn oaoli ol5naCTH. TaKB!I oueaKa noKB3biBaeT, 'ITO 1y He npeBblill89T 50 M3B, 

B CB!I3H c a TH M npeacTasnRe T HHTepec aenoc pea cTaeaaoe aKcnepaMeHTanbHOe onpeaene

aae 3118'leHH!I 1y B 3TOH o15naCTH MBCCOBblX '!HCen, 

5 
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Ta6JIHqa I 

THDN HaMepemtlt H o6paaUJ>~, npinteHHBIIlHecH npz H3Me~rumx 
C HH06HeM 

THn Hau:epeHM 06oaHalleHHe TOJIIIU'IH8 o6p83 ~a J 
HAepjCM2 

BliA Paa~meHI4e, 
o6paa~a MKCeK/Y 

flponyCK8HHe T, I, ·;s. ro21 OKHC:& 

-"- T2 I,31.1o22 OKHC:& 0,04 _ .. _ 
Ta 7,s.ro22 MeTaJIJl 

CaMOHHAHKa!VdH st n(T)- ·n(D)- ooa oOpaa~a-
= I,SI.lOd OKHC:b 0,(]5 

_ .. _ 
s2 n(T)- 24,2· ia(D)• n(D). - OKHC:& 

= 7 ,s.ro22 n(T) - MeTaJIJl. 

3axB8T ct 1,sr.ro21 OKHC:& o,os· 

-"- c2 1,40.1022 MeTaJIJl 

pacceHHHe Bl 
I,48,10e::O OKHC:& 0,08 

/ 

7 



, .. 

Ta6mtua 2 

9KOnepaxeHT8XaHY8 ~8HBH6 HS HSMepeHHB C HH06Heu 

88 I 
42

1 

A 38 

I 
p.os?.t.o.oos 

94,2 l p,088.t.0,020 
106 j l 

! i 
I18,7 O,l0~,01 0,627.t.0,060 

"' 194 0 0,598±0 1050 I,,94.t.0,10 

243 ,24±,0,07 

320 

334 

~,52.t.0,20 3?8 ,0,75.t0,05 
I 

' , 

Eo 
gr;, 

3 8 M38 

42,3 ± 0,2 0,042 ± 0,003 

~4,0 ± 0,4 0,167 ± 0,010 

106 .t. 0,5 0,230 ± 0,015 

II9 ± 0,6 I,90 ± 0,08 
CD 

194 ± 1,2 20,5 ± 0,6 

t!44 ± 2 I,OB ± O,Ob 

320 ± 3 0,95 ± O,IO 

334 ± 3 7,7 ± 0,7 

379 ± 4 48 ± 3 

0,255.t.O,OI20 

0,456.t.O,O.I.8 

c, 

C • _.s. A 3 8 
r 

! 
' I 0,054.t.0,006 1 

' O,I03;t0,01 I 
I 

. 0,121±0,012 1 
:o,6'71o,o7 i 

r. 
B• .('"A 38 

I s- A(D+T)-A(T) 
',___ ___ · A(D) s, ·--·- r- ---s-.-

! 
0,702.t.0,07 

' 0,657.t.0,052 

0,60.t.0,05 

]O,I49.t.0,007 

\o,sr61o,os 

1,670;t0,035 

4 4+0 I 

1,0;t0,04 

0,70;t0,08 

2,44±,0,15 

:o,oos91o,oo06 

O,OI06.t.O,OOI 

O,Ol3.t.0,002 

O,IOS;tO,OII 

0,42.t.0,04 1,69+0,17 '0,012+0,002 0,70+0,01 ·0,079.t.0,003 

. 0,23±0,03 

;O,I5.t.0,03 

0,84.t.0,09 

i0,50.t.0,04 

·0,64j:0,05 

;Q,126.t.O,OI2 

;o,oz61o,oos 

,0,020.t.0,003 

O,I30;tO,OI3 

0,44.t.0,04 1,99.t.0,20 0,0~8±.0,005 ;o,732.t0,015 . 

TaCi1IH118 3 
llapaMeTpH peaOH8HCOB Hi!OOi!H 

r 

M38 

185 ± 60 

187 ± IO 

230 ± I2 

250 ± 80 

200 ± 20 

310 ± 35 

rr 

M38 

185 ± 60 

183 ± 10 

189 ± 12 

i!.28 ± 80 

185 ± 20 

2I4 ± 35 

gr. 

/3/ 
H3 

0,045 ± 0,005 

0,17 ± 0,015 

0,025 ± 0,005 

~,Y ± 0,3 

20,8 ± i!. 

M38 

~ 

/ 4/ /3/ 
H3 H3 

i 
0,05 ± 0,007 ; 260 ± 20 

2 ,0 ± 0,2 

~o.o 1 2,s 

1,05 ± O,IS 

7,5 ±I 

48,5 ± 5 

liS ± 50 

% .t. 50 

IO't ± 20 

!33 ± 30 

rr 

I 141 
H3 

i 230 ± 50 

' 136 ± 20 

135 ± 30 

263 ± 50 

ISO ± 30 

153 :t 32 

/ 

... 
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Ta6JIHua 4 

THnbl HS !AepeHHR H OC!paa~, npHMeHHBIIllieCH npH H3M6p:lHHHX 
C pyC!H,IIHeM 

THn HSMepeHHH 06oaHatl. ToJIII(HHa o6paa ~a , BH.II PaapeweHHei 
~ep aneMeHTa 01.12 o6paa~a MKCeKj!l 
--

IT ponycK<tHHe T, I,9s.ro21 
Rb0 so, 0,05 

T• 
I,6I.I022 

Rb0 so, 

T 2,96,!022 
Rb0 SO , + RbNO 8 • 

s, n(T) • n(D)• n(T) -Rb0 SO, o,os 
= r,ss.ro~1 n(D)- RbN0

8 

CaMOHH.IIHKaUHH 

3axBaT c , r.~s.ro21 RbN0 8 o.o~ 

c. 
I,9.,.roti Rb, so, 

c, 
3,12.1021 

Rb N08 + Rb0 so , 

-
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Ta6mn;a 5 

llapaMeTpbl pe30H8HCOB py6M;l\HH 

Eo grn r y 
ro g n !130TOll 

3 B M3B M3B M3B 

176 ± 0,7 0,46 ± O,Ot! 0,034 85 

235 ± I 5,4 ± 0,5 0,39 85 

267 ± 2 8 ,2 ± 1,2 0,50 87 

378 ± 2 4~0 ± 50 I45 ± 30 l3 87 

426 ± 3 I,2 ± 0,2 0,058 85 

473 ± 3 20 ± 2 0,92 85 

"528 ± 3 660 ± 30 220 ± 30 ~~ 85 

655 ± 5 ISO ± 40 5,85 85 

799 ± 9 6,3 ± I 0,22 85 

IOOD-IOSO ;1\Ba HepaapeweHHHX ypoBHH 85 

I2IO ± I3 600 ± IOU 2IO ± 30 17 85 

1420 ± 20 85 

ISOQ ± 20 85 

1690 ± 30 85 

I%0 ± 35 

2040 ± 40 

2440 ± 50 

~560 ± 60 

3050 ± '10 



Ta6JIHya 6 

Pa~HagHOHHHe WHPHHH a~ep 

~ qJICJIO H,llpo rr nn HenTpOHOB nmmeHH M3B 

I. oO 58 673,±74 Fe 

2. 32 59 400,±40 Co 

3. 34 
83 

650±IOO 01 

4. 36 •• 600±200 01 

s. 38 
.. 

2!0±40 Ga 

6. 40 SeT< I8~±30 

7. 42 As 
75 

320±30 

8. 43 7T 
520±IIO Se 

9. 44 Br 
19 

400±30 

IO. 44 Kr8C 400±90 

H. 46 81 275±20 Br 

I2. 47 Kr 38 220,±60 

13. 48 Rb •• 215±30 

I4 .. 49 Sr 
3T 

205±20 

IS. 50 Rb
31 

!45±30 

I6. 5I z,'l 230±30 
93 

I7. 52 Nb I90±I5 

18. 50 Mo •• 2IO,t60 

19. 5:> Mo
91 

330±~0 .. . 
20. 56 Tc 

99 

2tsO±ZO 
21. 57 101 280±40 Ru 

22. 58 103 

!40±20 Rh 

23. .60 lOT 
I40±I4 -Ag 

24. 62 110 130±35 Cd 

l5. 62 Ag 
109 

!40±!4 

12 

CCHJIKa 

Cr6 ] 

Cr.7J 

[18] 

(18] 

[19] 

CnJ 
(II , I9J 

[20) 

[~1 

(II] 

(8] 

[IrJ 

,1l8HH8R pa60T8 

[II] 

~8HH8R pa60T8 

,1l8HHaH pa60Ta 

[Ii] 

l1IJ 
[lJJ 
(211 

l91 
Ciil 
1111 
[i!} 

;;r·, 
mw 
Q20 I 

OJ5 

(/10 
D 

Nb 
7,; 

' ~r--... c;, ___ 
~··· -··._-~--~~-· ~ 

/ 

s.: v/ 

- -100 

£0 ==94 ev 

/ 
/ . ·.::= ~··· 

f=. c" ..._ ... 
-

311· 

P11c . I. 3aaHCHMOCTII g f'n OT f' a n>I p - :oomwe oro ypoBHH HH0 5H H 94 3e , 

;r.. 
ITIRV 

n ony'!eHHbi e na 113MepeHH~ pa 3nH'!Hbi X Tnno e: T2 , T 3 - n ponycKaHHe 

o6paauoe paa mr'IHOil T oniURHbi , C1 ,C 2 - paa l!aUROHHbi ll aaxeaT , 
S 2 - CBM OHHllHK8UHSI • 

~ I T, M 
~~ / Eo=/94, 

30 1---· I \ r \ r I ; 

~I I 
~ 

!OI--------t---~~lf--------+-~~---1------~ 

0 I I I I I I 
If)() 200 3tiO 40tl m,., r 

P nc . 2 . 3 aencnMOCTH gf'n OT f' a nH s - eonHoe oro y p oeH!I HH05RH 
194 as , non y '!eHHbie H3 R3M epeHHil paanH'!HbiX THnoe: 
T 1, T2 , T 8 - npo nycKaHHe, C 1, C 2- paanauHOHHbi~ aaxeaT, 

B - pacceHHHe , s 1 ~ s2 - C B MOHHLlHK8UHH. 
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'IIOdOJ.IIll XIIJ.Oged II aJqHH8hAUOII 'H>IhOJ. JqHaHdahliE 

'dat115 XHHttado WliHHdHm WJqHHOHnliHtllld Oil aJqHHlltl aJqHqUIIJ.H8WHdalJO>I€ '!; 'OHcl 

goHDtlUJ'f}IH ov3m, N 
~~~H~M~~M5~~~H~m~~H~«U~ 
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