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B 1968 rony B na6opaTop1rn RnepHblX peaKUl!fi OH.RH 6hm11 npoaeneHhl 

SKCnepl!MeHTbl no CIIHTe3y sneMeHTa c aTOMHblM HOMepoM 105. 

ITp11 06ny,teH1111 Ml!WeH11 113 
243 

Am 110HaM11 22 Ne Ha6monanocb o6pa30-

BaH11e KOpOTKOlKIIBYlllllX' a -113ny,1aTenefi C SHepr11efi 9,4 II 9,7 MsB II nep11ona

MII nonypacnana O,l<r,;2< 3 CeK, II '1;2>0,01 ceK, C00TB9TCTB9HHO 111• 

BblXOA HOBblX 1!3nytrnTenefi 6bm 0'19Hb Man. II COOTBeTCTBOBan Ce'leHl!JO gnep;_ 

HOU peaKUIIII_ Cl!HT93a 243 Am<22Ne. 4-5n/
60

'
26

)05np11MepHO 10-34 CM2 , Pac'!eT

Hoe 3Ha'l9Hll9 C9'19Hll8 STOH peaKUIIII Ha OCHOBe 1!3B9CTHblX AaHHblX no rn /,rl 

B STOfi o6nacTI! SlleMeHTOB 3Ha'll!TenhHO BbIWe II COCTaBnReT"' 10-33 cM2 , 

Ha OCHOBe aHan113a cxeM pacnana 1!3B9CTHblX a -aKTl!BHblX smep C H9'19T

HbIM 'll!CnoM HyKnOHOB MOlKHO npennonaraTh, '!TO OCHOBHaR nong a -pacnana 

113oTonoa .sneMeHTa 105 np11xon11Tcg Ha ao36ylKneHHhle ypoaa11 noqepii:11x 1130-

TOnOB 11 '!TO Ha116onee IIHT9HCIIBHble a -n11H1111, np11HannelKam11e 260,261105, 

HylKHO IICKaTb B 6onee M8I'KOH '18CTII a -cneKTpa ( E <9,1 Msa). BMeCTe a , 

C TeM He IICKnIO'leHO, '!TO Ha6nronaeMbl9 KOpOTKOlKIIBYlllll0 a -113ny'laTen11 

np11HannelKaT OAHOMY 1130TOny 105 sneMeHTa, B TO Bp9M8 KaK rpynna a -

'laCTIIU C SHepr11efi 8,8-9,0 MsB COOTB9TCTByeT pacnany npyroro 1!30TOna, 

KOTOpb1fi nonlKeH 11MeTb cymecTaeHHO 6onhw11fi nep11on nonypacnana. OnHaKo 

a sToT l!HTepaan sHepr11fi nonanaroT TaKlKe a -'laCTIIUbl OT pacnana pan110-

aKTIIBHbIX gnep, o6pa3yJOlllllXC8 B pe3ynhTaTe peaKUIIII Ha MIIKponp11MeC8X 

CBIIHUa B Am-M11WeH11 121• nosTOMY, HeCMOTpg. Ha TO' '!TO 6bma npoaeneHa 

6onhwag pa6oTa no O'IIICTKe MIIW9HII OT CBIIHUa, aaan113 $TOH '!aCTII cneKTpa 

6hm c11nhHO 3aTpynHeH, 
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' I 

C Apyroli CTOpOHbl, 1{3 nocneAHHX aKcnepHM0HT8/IbHbIX ASHHblX no 11ay

'1eHIIIO CBOliCTB H30TonoB C z = 100, 102 II 104, C/IeAyeT, 'ITO C BOapacTaH11eM 

aTOMHOI'O HoMepa pe3KO yMeHblllaeTCl1 CTa611nhHOCTb l1Aep no OTHOIIJ0HHIO K 

cnOHTSHHOMY A0/10HHIO. 

npHHHM8l1 BO BHHMaHHe BCe CK838HHOe Bblllle, MOlKHO 6bl/IO npeAnonaraTb, 

'ITO 06paay10lll11ecS1 B peaKUIIII 
243 Am <2 2 Ne, X n )265

-x 105 l1Apa 6yAyT, Ha-

p RAY C a -pacnaAOM, B 38M0THOH AO/le_ cnyqaeB HCnblTb!BSTb cnoHTSHHOe Ae

neHlle. noaTOMY HSMII 6bl/IH nocTaB/IeHbl 8KC~ep11MeHTbl no no11CK8M cnoHTaH

HOI'O Ae/IeHlll1 1130TOnOB 105 aneMeHTa. 0TMeTIIM TSKlKe, 'ITO 'IYBCTBIIT0/Ib

HOCTb M0TOAIIKH K per11cTpau1111 OCKO/IKOB A0/10Hlll1 CyllleCTBeHHO Bbillle, 'leM 

K a -pacnaAy, 11 yc/IOijlil1 onb!Ta OTHOCIIT0/IbHO <jloHa 3H8'1HT0/IbHO IIY'lllle. 

8Kcnep11MeHTbl npOBOAII/IIICb Ha ycTSHOBKe, onHCaHHOH HSMII B pa6o

Te /3/. 

M11llleHb 1{3 
243 Am TOIIIl{IIHOH 0,9 MrlcM2 II nlIOlll8AbIO 4,5 cM 2 6oM6ap-

AllpOBanacb ny'IKOM -HOHOB 
22 

Ne IIHTeHCHBHOCTbIO = 20 MKA. SaepI'Hl1 IIOHOB 

6bma BhI6paHa paBHOH 119 MaB, 'ITO n03BO/Il1/IO nony'laTb OAHOBpeMeHHO ABS 

H30Tona 105 aneMeHTa B peaKUHl!X 
243

Am( 
22

Ne; 4n , 5n ) 
261

• 
260 

105 • npo

AYKThl peaKUIIH nonaAa/IH Ha c6opHIIK B BIIAe "6eCKOH0'1HOii" Ni -neHTbl T0/1-

IUHHOH 50 MK H AIIIIHOH 8 M, ABIIJKyIUeiicl1 c IIIIHeiiHOii CKOpOCTblO 78 CM/CeK. 

BAO/lb BCeii AIIIIHbl /IeHTbl pacnonara/IIICb AeTeKTOpbl OCKOIIKOB A0110HHl1 1{3 

<jloc<jiaTHOI'O CTeKna, .KOTOpble nocne onbITa nOABepran11cb cneu11allbHOli o6pa60T

Ke H npoCMaTpllBS/IHCb noA MIIKpOCKOnOM 141• qyBCTBIITellbHOCTb annapaTy-

Pbl 6bma TSKOBa, 'ITO nOS1B/IeH11e OAHOI'O TpeKa OCKO/IKa Ha. AeTeKTOpax 38 

Bp0Ml1 onbITa ( = 50 'ISCOB) COOTBeTCTByeT_ o6pa30B8HIIIO cnOHTaHHO AelIS11Ue

I'OCl1 113/Iy'laTe/Ill C Ce'leH11eM,~2•l0-36 CM
2

• 

B nepBOM onb!Te npH 70-'laCOBOM o6riy'leHIIII 
243Am IIOHaMH 

22 Ne C 

8HeprHeii II IIHT0HCIIBHOCTbIO, yKa3aHHOii Bbillle, BO BpeMeHHOM IIHTepBane 

0,2 '.::I:. 10 ceK 6bl/IO 3aper11cTpllpOB8HO 58 OCKO/IKOB A0/10Hlll1, pacnpeAelleH-

HbIX no BpeMeH11 TaK, KSK 8TO npeACTaB/IeHO Ha p11c. 1. OueHKH nepHOAa 

nonypacnaAa ASIOT Be/111'111Hy OK0/10 2 CeK. Ce'leHHe o6paaoBaHHl1 HOBOI'O cnoH

TBHH_oro 113/Iy'laTe/Ill COCT8B/Il10T = 1 o-34 cM2 • 

nonb1TaeMCl1 npoaH8/111311pOB8Tb BCe B03MOlKHbie peaKUIIII, KOTOpb!e MO

ryT np11BeCTH K o6pa30B8HIIIO Mpa, 11Cnb1TblB8IOIUero cnoHTSHHOe Ae1IeH11e 

C T 1/2 =2 ceK. B H8CTOS11Uee BpeMl1 113B0CTHO 60/IblIIOe KO/IH'10CTBO 1130TonoB 
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P11c.l. PacnpeAeneHHe no BpeMeH11 OCKOIIKOB cnoHTaHHoro aeneHHR, 3aperHCT

p11poBaHHhlX np11 0611y'leHHH 
243 Am IIOHBMII 22 Ne. BepxHHli p11cyHOK 

COOTB0TCTByeT BpeMeHHOMY IIHTepBany OT O AO 0,5 CeK. 
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B o6naCTH U- Cm C aHOManbHO KOPOTKHMH nepHO/laMH nonypacnana OTHOCH

TenbHO cnoHTaHHOro neneHHH OT 10-8 /lO 10-2 CeK 151• TaKHe H.Qpa MOryT 

o6paaoBhIBaTbCH B HameM cnrrae c 6onblllHM c_e'IeHHeM B peaynhTaTe peaK

UHfi MHoroHyKnOHHoro o6MeHa 161 (cM., HanpHMep, o6paaoBaHHe 
242

m
1
Am 

Ha pHC. 1 ). 

T.fT06hl BblSICHHTb, He HBnHeTCH nH Ha6monaeMb1l!: HanyqaTenb npen-

CT8BHTeneM 3TOfi o6naCTH H.Qep, Mb! Hcnonb30BanH KonnHMaUHOHHhll!: Me-

TOil, KOTOpbil!: npHMeHHnCH paHee B onhITaX no H3y'IeHHIO MexaHH3M8 o6paao

B8HHH Kyp'IaTOBHH t 3 ,11• 

MeJK/lY 
243 

Am-~Hlll8Hb!O, aaKnIO'IeHHOfi B Me/lHYIO ceTKy TOnillHHOfi Do= 

= 1 MM c /lHBMeTpoM OTBepcTHfi d = 2 MM ( k = 
0
d0 = 0,5), H c6opHHKOM 

H.Qep OT/l8'IH noMemancH nononH11TenhHbil!: KonnHM8TOp TOnlllHHOl!: 0 1 = 4 MM 

Oo+o 1 
( k 1 = -d-=2,5) H 1!3MepHnCH Bb!XO/l 11any'IaTenH '1/-t= 2 CeK npH KOnnHMa-

UHH k o= 0,5 H k 1= 2,5. 

EcnH Ha6n10.QaeMbil!: H3ny'IaTenb o6paayeTCH B peaynbT8Te cnHHHIIH B3aHMO-

nel!:CTBY!OlllHX H.Qep 

paBHbIM 2 / 3 /. 

(cocTaBHOe si/lpo), TO OTH0lll8Hl!e BbIXO/lOB nonlKHO 6h!Tb 

:Unn npo/lyKTOB peaKUHfi MHOroHyKnOHHoro 06MeHa 3TO OTHOllleHHe npH 

aanaHHhlX KHH8MaT11'IeCKHX ycnOBHHX, KaK cne/lyeT 113 pa6oT 13 , 71 , coc~aB-

nneT 5 11n11 6. 

HaMepeHHH, npoBe/leHHhie nnn Hany'IaTenn r 
1

;
2 

= 2 ceK B peaKUHII 

243 22 Nk 
Am+ Ne. nan11 BenH'IIIHY --!l...= 2,2+ 0,5. OTHOlll8HHe BbIXO/l8 /lnH H.Qep 

Nk -
242 1 

m1Am ( r 1/2 = 14 MCeK), Ha6nIO/laeMhIX B 3THX JKe onbITax, COCTaBnHeT 

Nk 
~ = 5,0± 0,5. Ha 3THX peaynbTaTOB cnenyeT, 'ITO Ha6nIO,QaeMbll!: Hany-

k 1 

.'IaTenb CUOHTaHHOro neneHHH He HBnHeTCH npO/lYKTOM peaKUllfi MHOroeyKnoH-

HbIX nepena'I. 

BMeCTe C TeM H.Qpa, HCnhIThIBa!Ollll!e cnoHTaHHOe neneHHe (rl /2 = 2 C8K)' 

MoryT --6b!Tb B np11Hu11ne H30Toni1MH aneMeHTOB C aTOMHb!MH HOMepaMH 104, 

103 HnH 102, 06paay1011lHM1!CH B peaKUIIHX HenonHoro cnHHHHH T11na (
22 

Ne,p,xn ); 

(
22 Ne,a,xn) ;( 22 Ne,a,p,xn). 8 3TOM_cnyqae B03MOJKeH HHOfi M8TO/l aHa

nHaa. OTHOllleHHe Ce'IeHHH peaKUl!fi c BbineTOM npOTOHa K Ce'IeHHIO peaKUHH 

c HcnycKaJIHeM HefiTpOHOB COCTaBnHeT, KaK 6bmo noKa3aHO B pa6oTax i 3, 5t • 
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a(H.I.; p, xn) 1 
-----:::50.IT03TOMY 0lKH/laeMoe Ce'IeHHe o6pa30B8HHH H30T0n0B 104 ane-
a(H.I.; x n ) 243 22 264 35 2 
MeHT8 B peaKUHH Am( Ne ; p , xn) -xl04 6yneT < 2.10- CM , 'ITO 

cymecTBeHHo MeHbme Ha6nIOnaeMoro acpcpJKTa. B HameM cny'Iae aTo cnenyeT 

Henocpe.QCTBeHJIO H3 onhITHblX /l81IIIbIX, npe.QCTaBneJIHbIX Ha PHC. 1, rne OT

cyTCTByeT cnoHT8HIIOe neneHHe Kyp'IaTOBHH C H3BeCTHbIM nepHO/l0M nonypac

nana r 1; 2 = O,J ceK 131. 
,22 -

BbmeT a -'IaCTHUhl C nocne/ly!OlllHM HcnapeHHeM Hel!:TpOHOB - \ Ne, a, xn) 

/lOnJKeH npHBO/lHTb K o6pa30B8HHIO H30TOn0B 103 aneMeHTa, cnoHTaHHOe nene

HHe KOTOpblX He nccne/lOBanocb. B CBH3H C 3THM H8MH 6hinH nocTaBneHbl npH

MbJe 3KCttepHMeHTbl no onpeneneHHIO napuHanbHbIX Ce'IeHHfi cnoHTaHHOro ne

neHHH H30TOnoB 
256 103 H 

2
H 103. 

MmneHb H3 2 4? Am 6oM6ap/lHPOBanacb HOHaMH 
18 0 C HHTeHCHBHOCTb!O 

=-20 MKa. 8Hepr1rn HOHOB 6hma BbI6paHa paBHOfi 95 MaB, 'ITO noaBonnno 

0/lH0BpeMeHHO HCcnenoBaTb cnoHTaHHoe neneHHe /lBYX H30TonoB, 06paay10lllHX

CH B peaKUHH 
243 

1\m ( 
18 

0 ; 4n '5n ) 
257

'
256

103 • Ce'IeHHe peaKUHfi H3BeCT

HO H3 3KCnepHMeHTanbHbIX /l8HHbIX no onpeneneHHIO p8/lH08KTHBHbIX CBOfiCTB 

3THX H.Qep H COCTaBnHeT ,,,3.10-32 CM2 191• B Te'IeH11e 15-'IaCOBor·o o6ny

'IeHHH He 6b1no aaperHCTpHpoBaHO HH 0/lHOrO OCKOnKa cnoHT8HHOrO neneHHH, 

H 3TO 03H8'IaeT, 'ITO as r < 10-35 CM2. IlpHHHM8H BO BHHM8HHe H3BeCTHble 

3Ha'IeHHH BpeMeHH lKH3HH 3THX H.Qep no OTIIOllleHHIO K a -pacnany (r1/2a = 
= 35 ceK /lnH o60HX H30TonoB), MOlKHO YK838Tb HHlKHIOIO rpaHHUY nepuona 

nonypacnana no OTHOllleHHIO K cnoHT8HHOMY neneHHIO, KOTOpaH COCTaBnHeT 

5 
r •• r > 10 ceK. 

BoaBpamaHCb K peaynbTaTaM HalllHX onbITOB no o6ny'IeHHIO 243Am 

22 ,22 ) (22 
H0H8MH Ne ' Mbl npHXO/ll!M K BMBO/lY, 'ITO peaKUHl!l Ne,a,5n H Ne,a,4n) 

He MoryT o6~HCHHTb Ha6nIOAaeMy!O 8KTHBHOCTb. 

B peaKUHHX (
22 Ne,a,3n) H ( 22 Ne,a,2n) o6paayIOTCH THJKenh1e H30-

TOnhI 103 aneMeHTa c M8CCOBbIMH 'IHCnaMH 258 H 259 c HeH3BeCTHbIMH CBol!:

CTBaM11. O/lH8KO Tpy/lHO npennonaraTb, 'IT06bi He'IeTHO-He'IeTHb!l!: coce/lHHfi 

H30TOn 2 
.. 
58 103 11cnhIThIBan cnoHTaHHoe neneHHf3 c r 1; 2 = 2 ceK. He'IeTHO-

'IeTHbll!: H30Ton 
259 103 C 'Il!CnOM Hel!:TpOHOB N = 156 ynaneH oT H3BecT-

HOl!: nono6ono'IKH N = 152 Ha 4 MaCCOBhie e,Ql!HHUhI. 
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HaM npeACTaBnSieTCSI ManoBepOS!THbIM, 'ITO nepl!OA cnOHTaHHOI'O AeneHl!SI 

np11 A06aBneHl!II ABYX HeiiTpOHOB K S!APY 
257 103 MO)KeT 113MeHl!TbCSI B 104-105pa3, 

KpoMe Toro, ce'leH11e peaKUllii (II.I.; a,xo) pe3KO naAaeT c yMeHbWeH11eM '!11cna 

HeiiTpOHOB. STO HenocpeACTBeHHO cneAyeT 113 HBWIIX 9KCnep11MeHTOB no o6ny

'!eHl!IO 
243 Am IIOHaMI! 

18
0 • OTcyTCTBl!e OCKOnKOB CIIOHT8HHOI'O AeneHl!SI B 

OilbITaX 03Ha'!aeT, 'ITO Ce'leH11e peaKUIIII 
243Amt1 8 0; a,~) 2561\fd ➔ 256 Fm 

( r s. r = 2, 7 'laca) MeHbWe '!eM 4,10-35 CM2. CpaBHIIB8SI 9Ty Be

nl!'!IIHY C Ce'!eH11eM peaKU1111
243

Am <1 8 
0 ,4-50 )

257
'
256

103 'MO)KHO YKa-

38Tb, 'ITO a(ll.l.;a,o) 10-a T 6 (22N ) _.:; _ _;__;__ < • 8Kl!M O pa3oM, B peaKUIIS!X e, a, XO He MO-
a (II.I. ; x o ) 

)KeT, KaK HaM Ka)KeTCSI, o6pa30BbJBaTbCSI cnOHTaHHO Aensill(l!HCSI 113ny'!aTenb 

C '.1 /2 =2 ceK. PeaKUIIII (
22 

Ne; a ' p • XO ) S!BnSIJOTCSI O'leHb ManoBepOS!T

HblMI! np11 3aAaHHOll 9Hepl'IIH IIOHOB, K TOMY )Ke np11 Bcex X > l o6pa3yJOTCSI 

xopmno 113y'!eHHbie 1130TOnbI 102 aneMeHTa, HI! OAHIIM H3 KOTOpblX 

6bJTb 061,sicHeHO Ha6nJOAaeMoe cnoHTaHHOe AeneHl!e C '1/2 = 2 ceK, 

PaccMaTpHBaSI B COBOKynHOCTI! nony'leHHhJe pe3ynbTaTbI, HBM 

He MO)KeT 

npeACTaB-

nsieTCSI, 'ITO Ha6nJOAaeMblll B peaKUIIII 243 Am + 22 Ne npOAYKT, l!CnbITb!BBIOII(l!ll 

cnoHTBHHoe AeneH11e C nepHOAOM OKono 2 ceK, _SIBnsieTCSI 1!30TonoM 105 ane

MeHTa, KOTOpbill o6pa3_YeTCSI B peaKUHH nonHoro CnHSIHIISI c nocneAyJOII(l!M BhI

neTOM HefITpOHOB 1!3 B036y)l{AeHHOI'O COCTaBHOI'O S!Apa 265 105. 

CneAyeT OTMeTl!Tb, 'ITO AOnonH11TenbHBSI 11 6onee AOCTOBepHaSI l!AeHTl!¢1!

KaUl!S! aTOMHOI'O HOMepa HOBOI'O 1!3ny'!aTensi MO)KeT 6b!Tb nony'!eHa c noMOII(blO 

aKcnpeccHoii paAHOXIIMl!'!eCKOll MeTOAl!KII, KOTOpaSI ncnOnh30Banacb B onbITax 

no CIIHTe3y II 113y'leHl!IO XIIMll'leCKIIX CBOHCTB Kyp'IaTOBIISI /lO/ 

B CBSl311 C TeM, 'ITO. np11 o6ny'leHIIII 243Am IIOHaMI! 22 Ne BepOS!TH0CTb 

o6pa30BBHIISI S!Aep C z = 104 ' KBK yKa3hIBanocb panee, COCTaBnsieT ManyJO 

Ben11'!11Hy, CaM ¢aKT Ha6nJOAeHIISI _cnoHTBHHciro AeneHIISI C '1/2 =2 CeK B 1!30-

TOnax TpaHCaKTIIHIIAHblX aneMeHTOB OAH03HB'IHO CBIIAeTenbCTBOBan 6hl O TOM, 

'ITO Ha6nJOABeMblll 113ny'!a Tenb cnoHT8HHOI'O AeneHII SI 11MeeT z = 105. 

ABTOpbl 6naroAapHbl KaHAIIAaTy ¢11311KO-MaTeMaTll'leCKIIX HBYK B.A • .Qpy11-

Hy 3a UeHHbie 38Me'!BHIIS! np11 o6cy)l{AeHHII 9KCnepllMeHTanbHbIX A8HHbIX, a 

TaK)Ke H.B. KonecoBy, B.M. ITnoTKO II IO.B. ITony6osip11HoBy 3a 6onbIIIYJO no

MOII(b B HanaAKe ycTaH0BKlf II npoBeAeHIIII onhITOB, 

8 
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Mb! 6naroAapHbl rpynne ~KcnnyaTaUIIII ycKOPIITensi, PYKOBOAIIMOll 

E.A. 3arepoM, 3a nony'leH11e IIHTeHCIIBHblX ny'IKOB IIOHOB,. a T8K)Ke T .11. Phl-

6aKOBOll, K.11. MepK11Hoii II A.B. CepreeBoii Ga 6onbwoii TPYA no npocMoTpy 

CTeKnSIHHb!X AeTeKTOpOB OCKOnKOB AeneHIISI. 
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