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B pst.oe st.oep TpaacypaHOBbiX aneMeHTOB aa6mo.oaiOTCst H30MepHbie 

COCTOSIHHSI He06bi~HOPO THITa, 3HepPHSI 9THX COCTOSIHHH BenHKa (oKono 

3 Mas), a CITHH Man, o.oHaKo OHH xapaKTepuayiOTCst 6onhlllHM aarrpeTOM 

10 
,( 6onee 10 ) ITO OTHOllleHHIO K y -rrepeXO.OaM II ITOBblllleHHOH BepOSITHOCTh!O 

(He MeHee 10
20

) CITOHTaHHOPO .oeneHHSI, 

D OCKOnhKY 1 KpOMe CITOHTaHHOP·o .oeneHHSI1 .OPYPHe ITYTH pa3pst.OKH 9TH X 

COCTOSIHHH He o6Hapy1KeHbl 1 TO 8.0HHCTB9HHb!M HCTO~HHKOM CBe.OeHHH 06 !IX 

CBOifcTBaX stBnstiOTCSI st.OepHbie peaKUHH, J1ay~eHHe st.OepHbiX peaKUHH IT03BO

nuno orrpe.oenHTh 9HepPHIO H30MepHbiX ypOBHeH, rrony~HTh CB8.08HHSI o6 !IX 

CITHHe II .opyrHX XapaKTepHCTHKaX, 

CrroaTaaao .oenstlllHecst H30Mepbi uccne.oosanucb o6bi~Ho B peaKUHstx 

c aapstiKeHHhiMH ~aCTHUaMH II aeilTpoaaMH. O.oaaKo 6onhlllOfi HHTepec rrpe.o

CTaBnsteT IICITOnh30BaHHe <jJOTOSI.OepHb!X peaKUHH, 8o-nepBb!X
1 

H3-3a OTCYT-

CTBHSI KynOHOBCKOPO 6apbepa II SHepPHH CBSI3H .Onst y -KBaHTOB MOIKHO ITO-

ny~aTb n.opa c Manoil aaeprueil soa6yJK.OeHHst aenocpe.ocTseaao nocne nor

nomeHHst y -KBaHTOB, Bo-BTOpbiX, HMrrynhCHhie HCTO~HHKH y -KBaHTOB 

( MHKp0TpOHbl 1 nHH9HHbl9 YCKOpHTenH) HM9IOT 1 KaK rrpaBHno, Bb!COKyiO HH-

TeHCIIBHOCTh y -uany~eHHst. B aacTostmeil pa6oTe. npose.oeao nccne.oosa-

HHe. peaKUHH ( Y, 0) , ITpHBO.OSllllHX K o6pa30B8HHIO II3B9CTHbiX CITOHTaiiHO 

.oenstlllHXCSI H30MepoB 
240Am II 

242Am' • 
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MeTo.guKa aKcnepnMeHTa 

3KcnepHMeHTbi npOBO.QRnHCb Ha MRKpOTpOHe. C 17 op6RTaMH l1 HCTRTyTa 

¢uau'IeCKRX npo6neM AH CCCP Ill, 

3neKT.pOHHbiH ny'IOK C nocne.gHeii op6RTbi BbiBOARnCSI C UOMOillbiO Mar

HRTHOI'O KaHana R3 yCKOpnTenbHOH KaMepbi 0 npOXOARn no aneKTpOHOBOAY 

.gnuHOH "' 1M If qe~~3 aniOMHHReByiO <jJOITbi'Y TOITIURHOH 0,2 MM BbiXOlllflr 

Hapy:lKy, cl>OKyCRpOBKa ny'IKa npOR3BOillflr8Cb Jly6neTOM KB8JlpynonbHbiX 

ITRH3, pa3Mep USITHa Ha KOHUe ane_KTpOHOBO)la COCTaBnSin B )lRaMeTpe OKO

no 15 MM1 a<jJ<jleKTRBHOCTb BbiBO)la - "'95%, 

Ha pa'ccTOSIHiilf 30 MM OT KOHUa aneKTpOHOBOil8 pacnonaranaCb TOp

M03HaSI MRIIIeHb 1{3 BOnb<jlpaMa, TOniURHOH 1 MM, 38 KOTOpOH yCTaHaBnRBan

CSI 15-MunnuMeTpOBhiii aniOMHHReBbiil. nornoTuTenb aneKTpoHos. CpellHRil. TOK 

Ha MRIIIeHH 1{3MepSinCSI Henpep~IBHO BO BpeMSI 3KCUepnMeHT8 If COCTaBnSin 

OKOnO 5 MKa, DnHTenbHOCTb TOKOBOI'O RMnynhCa paBHSIITaCb 2 MKCeK, 'I8C

TOT8 UOCbinOK - 400 I'U, 

3Hepi'HSI aneKTpOHOB perynuposanaCb TOITbKO lf3MeHeHReM BeliR'IHHbi 

BellyiUero Mai'HRTHoro nong n Morna R3MeHSITbCSI 6onee 'IeM B 1,5 pa3a 

npH npaKTR'IeCKH UOCTOSIHHOil. RHTeHCRBHOCTif ny'IKa, 

B Ka'IeCTBe lleTeKTOpa oc'KonKOB )leneHnSI npHMeHSincg MHoroHHTResolt 

RCKpOBOil. C'IeT'IRK, HanonHeHHbiil. llO 1 8TM CMeCbiO I'830B: N 2 (1,3%)+ 

+ He (98,7%). CxeMa onbiTa npnBelleHa Ha pHc. 1. CqeT'IRK noMeiUancg 

COOCHO C aneKTpOHOBOilOM Ha paCCTOSIHiflf "' 50 MM OT TOpM03HOil. MRIIIeHR, 

llollp06HOe OUHC8HII:e KOHCTpyKURH, npRHURna paoOTbi If OCHOBHbiX 

/2/ 
napaMeTpOB C'IeT'IRK8 R3nO:lKeHO B paOOTe , 

MuiiieHH ohinR u3rC?TosneHhi 11:3 pa3)leneHHhiX H3oTonos 
241 Am 11: 

24 3 Am. 

BeiUeCTBO H8HOCRnOCb Ha aniOMHHHeByiO UOilnO:lKKy·50 MK, TOniiiHH8 ero enOS! 

2 ~ 
paBHSinacb "'0,4 MrlcM , nnoiUallb - 12 CM , QqucTKa OT ·npuMeceil. Cm obma 

nposelleHa MeTOilaMR pallROXHMHR. llpu paooTe c aMepuuneshiMR MniiieHSIMJI 

lf.CKpOBOil. C'IeT'IIfK Ooecne'IIIB8n npaKTR'IeCKif nonHyiO llRCKpliMHH8UifiO OT 

4 

I 

,·-;. 

q -'IaCTRU. B Te'IeHue- 3-5 'Iacoa HenpepbiBHoil. 

5-6 RM,fiynbCOB B 'I8C, nng 38IlllfTbi OT TennOBbi: 

npu paooTe ycKopnTerrg, c'IeT'IRK cHapy:lKH ohm 

MoiUHbiil. noToK y -KB8HTOB Bbi3biB8IT ~poe 

Hbiil. npOOOIO OT OCKOliKOB JleneHRSI, npn'IeM npu 

Tlf aneKTpOHHOI'O TOKa ("' 5 MKa) 'I8CTOT8 OTC'IE 

nochmOK ycKopnTenSI. 3To obmo, no-BRilHMOMY, 

HOCTbiO ROHR38Uiflf MOITeKyn B OO~eMe lfCKpOBOI'C 

38HHbie npOOOH B03HRK8ITH TOlibKO BO BpeMSI RMTI 

He Meiiianu H80ITIOileHRIO oopa30B8HHSI S!Jlep B R3< 

KOnbKY perRCTp8URSI RX OCKOITKOB npOR3BOJlHnaCb 

npOOOH npnBOilliliif nRIIIb K TOMY, 'ITO C'IeT'IHK HI 

OCKOliKif 38U83JlbiB8IOIUei'O )lelreHRSI 'Iepe3 0,5, MC 

KB8HTOB. 

CurHanhi OT JleTeKTopa nollasanucb H~ ape 

KOTOpOI'O Obin CRHXpOHR30B8H C TOKOBbiM .RMnyJ 

Jlep:lKKOil. B 10 MKCeK, 

BpeMSI 3aURCR OCKOnKOB 38U831lbiB8IOIUero 

ITR38TOpe "' 2 MCeK ( 4 MKCeK X 512 K8H8liOB), C 

"' 10 --1 - npu SHepruu y -KBaHTOB 13 Mas. 
MRH 

llpR CHSITHH 3HepreTR'IeCKOil. 38BHCHMOCTH 

HOI'O )leiTeHRSI )lnSI yCTpaHeHRSI npOOOSI OT y -ny 

OTO)lBHI'BliCSI H8 50-70 CM OT TOpM03HOil. MRIIIeHI 

CSI llO 1 MKa. B .gaHHOM cnyqae npoOOR OT Y -K 

KOHTpOnHpOBaliOCb TeM, 'ITO OTHOCRTenbHbiil. XOil 

BeHHOI'O )leneHRSI He MeHSIITCSI npR pa3nH'IHbiX pa 

MRIIIeHR MRKpoTpoHa ( RCTO'IHRKa y -nyqeil.). B I 

OllHOBpeMeHHO onpeJlenSITb OTHOIIIeHHSI BbiXOilOB C 

pa30B8HReM H30MepOB If MI'HOBeHHbiM )leneHReM, 
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MeTOJlHKa aKcnepHMeHTa 

npOBOJlHlfHCb H8 MHKpOTpOHe. C 17 OpOHT8MH I1 HCTHTyTa 

AH CCCP 
111

• 

OpOHTbl BbiBOJlHlfCSI C nOMOIUbiO Mai'

yCKOpHT8lfbHOH KaMepb1 1 npOXOJlHlf no aneKTpOHOBOJl.Y 

aniOMHHHeByiO cponbry TOlflUHHOH 0 12 ~M BbiXOJlHlf 

nyqKa npOH3BOJlHlf8Cb JlYOlf8TOM KB8JlpynOlfbHbiX 

KOHUe ane_KTpOHOBOJl8 COCT8BlfSilf B JlHaMeTpe OKO

BbiBOJl8 - = 95%. 

MM OT KOHU8 Slf8KTpOHOBOJl8 pacnonaranaCb TOp

TOlflUHHOH 1 MM 1 38 KOTOpOii: ycTaHaBlfHBan

alfiOMHHH8BbiH nornoTHTenb aneKTpOHOB. CpeJlHHii: TOK 

Henpep~IBHO BO BpeMSI SKCnepHM8HTa H COCTaBlfSilf 

TOKOBOI'O HMnynbCa paBHSilf8Cb 2 MKC8K 1 qac-

perynHpOBalf8Cb TOlfbKO H3M8H8HH8M BelfHqHHbl 

nonSI H MOrna H3M8HSITbCSI oonee qeM B 115 paaa 

oii: HHTeHCHBHOCTH nyqKa. 

Jl8lf8HHSI npHM8HSilfCSI MHOI'OHHTH8BOJ1 

aTM cMeCbiO raaoa: N 2 (1 1 3%)+ 

onhiTa npnBeJleHa Ha pHc. 1. C•JeTqHK noMeruancSI 

Ha. paCCTOSIHHH "'50 MM OT TOpM03HOH MHIUeHH. 

He KOHCTpyKUIIH 1 npHHUHna paoOTbl H OCHOBHbiX 

/2/ 
"H3lfO~eHO B paOOTe • 

H3I'C?ToaneHbi H3 paaneneHHhiX H30TonoB 
241 Am a 

24 3 Am. 

Ha 8lfiOMHHHeByiO llOJllfO~Ky 50 MK 1 TOlflUIIHa ero ClfOSI 

2 ~ 
CM. 1 nnoruaab - 12 eM • Qq!ICTKa oT npHMeceii: Cm obrna 

PBlliiOXHMIIH. llpa paooTe c aMepauneabiMH MHllleHSIMli 

OoecneqnBalf npaKTHqeCKH nonHyiO JlHCKpHMliH8UliiO OT 

4 

q -qacTHU. B TeqeHHe 3-5 qacoB HerJPepbiBHoii: paooTbi cpoH He npeBbilllan 

5-6 III\1llYlfbCOB B qac. llnSI 38IUIITb! OT TenlfOBI:IX Heii:TpOHOB, B03HIIK810IUIIX 

.npn paooTe ycKopnTelfSI1 cqeTqiiK · cHapy~H ohm oKpy~eH cnoeM KBJlMIISI. 

. MoiUHbiii: noToK . y -KBBHTOB Bbi3hiBan npo5oii: B cqeTqHKe 1 aHanorllq

HbiH npo5oiO OT OCKOlfKOB aeneHIISI, npuqeM npll onpeaeneHHOH IIHTeHCIIBHOC

TH aneKTpOHHOI'O TOKa (, 5 MKa) qaCTOT8 OTcqeTOB paBHSilfaCb qaCTOTe 

nochrnoK ycKOp!ITenSI. 3To obrno, no-BIIJliiMOMY 1 CBSI3aHo c 5onblliOii: nnoT

HOCTbiO liOHII38UIIII MOlfeKyn B 05beMe IICKpOBOI'O cqeTqHKa. TaK KaK yKa-

38HHble npOOOH B03HIIK8lfH TOlfbKO BO BpeMSI HMllYlfbCa MIIKpOTpOH8 1 TO OHII 

He Melll8lfll H80lfiOJleHIIIO o5pa30B8HIISI SIJlep B II30MepHOM COCTOSIHIIII 1 llOC

KOlfbKY pei'IICTp8UIISI !IX OCKOlfKOB llpOH3BOJlHlf8Cb Me~ny IIMllYlfbC8MH. 3TH 

npOOOII npHBOJllllfH lflllllb K TOMY 1 qTo cqeTqiiK HaqHH8lf per!ICTpHpOB8Tb 

OCKOlfKII aanaanhiBaiOruero neneHHSI qepea 0,5 MCeK nocne HMnyn~ca y 

KB8HTOB, 

C!IrHanbi oT neTeKTopa nonaaanacb Ha BpeMeHHOii: aHalf!I3aTop1 aanycK 

KOTOpOro Ob!lf CIIHXpOHH30BaH C TOKOBb!M .HMnynbCOM yCKOp!ITelfSI C 3a

nep~KOH B 10 MKCeK. 

BpeMSI 38UIICII OCKOlfKOB 38ll83JlbiBaiOIUero neneHIISI COCTaBHlfO B aHa

lfH38TOpe = 2 MC8K ( 4 MKC8K X 512 K8H8lfOB), CKOpOCTb OTCqeTOB Obin8 

= 10 --1- npn aHeprnn 
MIIH 

y -KBaHTOB 13 MaB. 

llpll CHSITHH aHepreT!IqecKOH 38BIICIIMOCTII Bb!X0Jl8 OCKOlfKOB Bb!Hy~neH

HOI'O neneHHSI JllfSI ycTpaHeHIISI npo5og OT y -nyqeii: IICKpOBOH cqeTqiiK 

OTOJlBHI'alfCSI H8 50-70 CM OT TOpM03HOH MllllleHII, ToK aneKTpOHOB CHII~an

CSI no 1 MKa. B Jl8HHOM cnyqae npo50II OT y -KBaHTOB OTCYTCTBOB8lfH. 3TO 

KOHTpOnHpOB8lfOCb TeM 1 qTQ OTHOCHTelfbHhlH XOJl KpHBOH B030Y~JleHIISI MI'HO

B8HHOI'O Jl8lfeHIISI He M8HSllfCSI npll pa3lfHqHb!X paCCTOSIHHSIX cqeTq!IKa OT 

MHllleHII MIIKpoTpoHa (HcToqHHKa y -nyqeii:). B TaKHX ycnoa!ISIX MO~Ho 5brno 

OJlHOBpeMEmHO onpenenSITb OTH0lli8HHSI BbiXOJlOB OCKOlfKOB, CBSI38HHbiX C 00-

pa30B8HII8M H30MepOB II MI'HOB8HHb!M neneHHeM, 
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nocKOnbKY 9~~eKTHBHOCTb llCKpOBOrO C'I8T'IHK8 MOrna H3M8HHTbCH 

B npouecce nnnTenbHOH pa6oThi, peryngpHo npoaonnnacb Kann6poaKa oT

C'IeTOB npn Bhi6paHHOii HaMn aHeprnn E = 12,5 Mas n cncTeMaTn'lecKn 

npoaepgncg TaK:lKe ypoaeHb ~oHa. 

,-' . 
Pe3ynbTaTbi H3MepeHnii n nx o6pa6oTKa 

nony'leHHbie H8Mll 9KCIT8p!IM8HTanbHhie 3H8'18HHH BbiXOAOB 38IT83AbiBai0-
241· 240 . 243 242 

mero n MrHoaeaaoro neneHHH a peaKUHHX Am(y, n) Am n Am(J,m) Am 

B 38BIICIIMOCTII OT 9Hepr1IH aneKTpOHOB ITpiiB8A8Hbi H8 piiCo 2 II 3. 

HneHTII~IIKaUIIH H30Mepa 
240m f Am 

nepiiony nonypacnana T~ = 0,9 MeeK 

npoaoniinacb no H3BeCTHOMY 

/3/ 
• KpiiBaH pacnana noKa3aHa ero 

Ha 
243A ( ) 242m! A 

pnc. 4. B peaKUIIII m y. n m 3aMeTaoro cnana aKTIIBHoc-
242mf 

nepiiOA nonypacnana II30Mepa Am Tw TII He 6hinO o6HapylKeHO, TaK KaK 

/4/ 
= 14 MCeK 3H8'1HTenbHO 60nblll8 ITpOMelKyTKa BpeMeHII M8lKAY TOKOBbiMII 

IIMITynbC8MII yCKOp!ITenH. 

HaeHTII~IIK8UllH CITOHT8HHO nenHIUerOCH II30Mepa 
242 Am 

OCHOBbJBa-

naCb Ha TOM, 'ITO o6e peaKUIIII H3y'lanHCb B OAIIH8KOBblX ycnOBIIHX, Ha6-

nronancg 6onblllOH nepiiOA nonypacnana ( T~» 0,9 MeeK), n KPIIBaH Bhrxona 
~ · · 240 mf 

ocKonKoB 6brna aaanornqaa Kpnaoii nnH cnyqag Am • 
TaK KaK npii TOpMolKeHIIII aneKTpOHOB B MIIllleHII o6pa3yeTCH Henpe-

pbiBHhiH cneKTp y -KB8HTOB, TO Ha6nronaeMblH Bb!XOA OCKOnKOB neneHIIH 

( MrHOBeHHbiX IIn!I 38IT83AbiB8IOIUIIX) CBH38H C C8'18Hll8M pea~UIIII cnenyro-

IUIIM IIHTerpanbHblM COOTHOlll8HII8M: 

Y(E
0
)=k 

Eo 
f a(E) ct>(E,E

0
)dE, 

E 
n 

rne E 0 - aHepriiH aneKTpoHOB , En- nopor peaKUIIH1 a( E) 

aKUIIH, ct>(E, E
0

) - TOpM03Hoil cneKTP y -KBaHTOB. 

6 

{1) 

ceqeHHe pe-

I 

. '' 

k - K09~~1IUH8HT, CBH38HHbiH 'c reOMeTp 

aemecTaa MnllleHn. TopM03Hoii cneKTp nng aon 
'- - 0 . ' . /5/ 

TaHHhlll nng yrna 0 , 6bm B3HT II3 pa6~Thi 

Hcnonb3YH COOTHOllleHIIe ( 1), Mbi 

~yHKUHIO B036y~eHHH ~OTOAeneHIIH 241Am 

Pacc'IHTaHHaH Kpnaag xopolllo cornacyeTCH c f 

MOCTbiO BbiXOA8 OCKOnKOB MrHOBeHHOrO neneHII 

aaepr111I y -cneKTpa (puc. 2). 

Aaanorii'IHhiM cnoco6oM 6hma npoiiHTerpl 

HIIH ~eaKUIIH o6pa30B8HIIH CITOHT8HHO nenHIUerc 

peaKUHII HMeeT BIIA 

r 
n 

_AJ 
T 

a· =a· 
1 f rf 

TJ ( 1 -e 

rne a 1 - ce'leHIIe • ~oToneneHIIH,- rn II rf 
H8SI II nennTenbH8H IUIIpiiHbi 1 TJ - B8p0HTHOC1 

cocTOHHHH, /'1,. E - aHepriiH ao36y:lKA8HIIH, OTC'IH 

UIIn, T - HnepHaH TeMnepaTypa. 

B pac'leTax ncnonb3oaaniiCb 3Ha'leHIIH 1 

II pa3nii'III8 nony'leHHbiX KpiiBbiX HeBeniiKO. no. 

paTypa Hnpa 3aKnro'leHa a 9TIIX npenenax. B I r. . ' 
T8KlK8 1 'ITO 3H8'18HII8 ---r- , a T8KlK8 II30ME 

171 f 
ITOK838HO B pa6oTe , OCT8IOTCH ITOCTOHHHbii 

B cny'lae 
241 

Am ncnonh30aaniiCb ce'leHHH 

161 243 A 
B pa6oTe , AnSI m OTHOCIIT8nbHOe H3!11 

nony'leHo II3 Ha6nronaeMoro Bhixona ocKonKoB 

CoaMeiUaSI pacc'III~aHHhie . TaKHM. cnoco6o 

KOnKOB 38IT83AbiB8IOIUero neneHIISI OT 9Hepri!H 

TanbHbiMH naHHbiMH (pnc. 2 H 3 r. MOlKHO onp 

7 



HCKpOBOrO C'IeT'IHKa MOrna H3MeH£TbC£ 

peryngpao npoaoannach Kann6poaKa oT

E = 12,5 ~9B H CHCTeMaTH'IeCKH 

_.;. 

MeHTanhHhie aaaqean£ Bhixoaoa aanaaahiBai0-
241· 240 243 242 

peaKUHSIX Am(y, n) Am H Am{y.n) Am 

aa pnc. 2 n 3. 
240 m 1 Am npoaoannacb no naaecTHOMY 

/3/ = 0,9 MeeK • Kpnaa£ pacnaaa noKaaaaa 

) 
242mfA n m aaMeTaoro cnaaa aKTnaaoc-

242mf 
aK r.epnoa nonypacnaaa naoMepa Am Tw 

e npoMe)!{yTKa apeMeHH Me)!{ay TOKOBbiMH 

aen£meroc£ naoMepa 242 Am OCHOBbiBa-

H3yqanHCb B OaHHaKOBbiX ycnOBHSIX, Ha6-

cnaaa ( T~» 0,9 MCeK), n Kpnaa£ Bhxxoaa 
' ·· 240 mf 

aofi an£ cnyqa£ Am • 

aneKTpOHOB B MHllieHH o6paayeTC£ Henpe-

To aa6niOaaeMhifi BhiXoa ocKonKOB aenean£ 

CB£3aH c ceqeaneM peaKUHII cneay10-

eM: 

a(E) <I>{E,E
0

)dE, ( 1 ) 

En- nopor peaKUHH1 a(E) - ceqeaue pe-

KTp y -KBaHTOB. 

6 

,, 

k - KoaciJciJHUHElHT, CB£3aHHhlll C reoMeTpneii OllbiTa H KOnH'IeCTBOM . . 
aemecTaa Mnrnean. TopMoaaofi cneKTp an£ aonbciJpaMoaoii Mnnieii:lt pacc'In-

. - o· · /5/ ' 
TaHHhlH an£ yrna 0 , 6btn B3£T H3 pa60Tbi 

J1cnonh3Y£ COOTHOllieHHe ( 1), Mhl nponaTerpnpoaann 

~YHKUHIO B036y~eHH£ ~OTOaeneHH£ 
241 A /6/ m , H3MepeHHYIO pa6oTe • 

Pacc'InTaaaa£ Kpnaa£ xoporno cornacyeTc£ c naMepeaaoii HaMn aaancn

MOCThiO Bhtxoaa ocKonKoB MrHoaeaaoro aenean£ 
241 

Am oT rpaaH'IHOii 

aaeprnn y -cneKTpa (pnc. 2). 

Aaanorn'IHhlM cnoco6oM 6hlna nponaTerpnpoaaaa ~YHKUH£ aoa6y)!{ae

HH£ ~eaKUHH o6paaoaaHH£ cnoaTaaao aen£meroc£ naoMepa. Ceqeane aToii 

peaKUHH HMeeT ana 

r 
n 

a· =a· 
I f rf 

_ill; 

11<l-e T ), (2) 

rae a 1 - ceqeane 1 ciJoToaeneHH£, r n H r f - COOTBeTCTBeHHO HefiTpOH-

Ha£ n aennTenbaa£ rnnpHHhi, 7) - aepOSITHOCTb o6pa30BaHH£ H30Mepaoro 

cocTOSIHH£, 11 E - aaeprn£ aoa6y)!{aean£, OTC'IHTbraaeMa£ oT nopora peaK

unn, T - £aepaa£ TeMnepaTypa. 

B pac'IeTax ncnonhaoaannch aaa'IeHHSI T , paaHhie 0,7 H 1,5 ~aa, 

n paannqne nony'IeHHhiX KpHahiX aeaennKo. no-ananMoMy, peam>Ha£ TeMne

paTypa Hapa aaKniO'IeHa a aTHX npeaenax. B pac'IeTax npeanonaranocb r: . 
TaK)!{e 1 'ITO 3Ha'IeHH8 ~ , a TaK)!{e H30MepHOe OTHOllieHHe, KaK 6btn0 

/7/ f . 
llOKa3aHO B pa6oTe , OCTaiOTC£ llOCTOHHHbiMH llpH H3MeHeHHH 9HeprHHo 

241 A B cny'Iae m ncnonhaoaannch ce'IeHH£ ~oToaenean£, nony'IeHHhie 

161 243 A a pa6oTe , an£ m oTaocnTenhHoe H3Meaeane a-£ c aaeprneii 

nonyqeao na aa6n10aaeMoro ahxxoaa ocKonKoa Mraoaeaaoro .rieneHH£ (pnc.S). 

CoaMema£ paccqnTaHHhie- TaKHM cnoco6oM aaancHMOCTH abiXoaa oc

KonKoa aanaaahiaaiOmero aenean£ aT aaepr~n y -KaaaToa c aKcnepnMeH-

TanbHbiMH aaHHbiMH (puc. 2 H 3 )', MO)!{HO OnpeaenHTb noporH peaKUHH 1 
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npnsoagmnx K cnoHTaHHO aengmnMcg naoMepaM, 3Tn noporn oKaaannch 

24fA· ( ·) 24omrA paBHhiMR 9,95 ~ 0,15 Mas ang peaKunn m y.n .. m u .9,55~0,15Mas 
243 A ( )242tnrA · ~ ang peaKunn m y,n . m • Tioporn peaKunn, npnsoagmnx K ocHOB-

240A 242A 
HhiM cocTogHJ!gM m n m, cosnaaaroT, oqesnaHo, c :3HeprngMn csg-

3R Heil:TpOHOB B :3TRX Hapax, KOTOpb!G paBHbl COOTBeTCTBeHHO 6
1 
70+0,20M:3B

1 18 I . . -
6,27~0,03 Mas •. P aaHnuy noporos MO)KHo, no-snanMoMy, paccMaTpnBaTh 

KaK :3Heprnro B036y:lKtJ.eHR51 R30MepHbiX COCTOgHnil:, .paBHYIO 3,25~ 0,25 M:3B 
240mfA _,.l 242mfA . 

ang m n 3,30 ~0,20 Mas ang m. 06a :3TH peaynhTaTa cos-

naaaroT B npeaenax oruu6oK c uaMepeaHhiMn paHee aHeprngMn soa6y)KaeHng, 

(240m r A. /3/) paBHhiMn cooTseTCTBeHHO 3,15 + 0,25 Mas \ m n 2,9 + 0,4 Mas 
242m! Am/9/).. -

B aarueil: pa6oTe 6bmn naMepeabi TaK)Ke ·oTaorueang. Bhixoaos ocKon-

( . ) -4 KOB aanaaabmaromero n Mraosemi:oro aeneang, pasahie 4+ 1 •10 ang 
241 

Am npn aaeprnn y -KBaHTOB 13 Mas n (7~2)·10-4 a:g 243 Am npn 

aaeprnu 12,5 Mas. C noMomhro cooTaorueaug ( 1) 
. ~ 

aug ceqeauil: npu :3TH X aaeprugx: (1 ,0 + 0,25) ·1 0 

6hmn nonyqeHhi oTaorue

tJ.ng 
241 

Am u ( 1 ,3 + 
-3 243 A -

+0,4)·10 ang m. 3aag senuquay ceqeang 241 -A /6/ ¢oToaeneaug m , 

MO)KHO onpeaennTb ceqeane o6paaosaang uaoMepa 240m fA 
m, KOTopoe OKa-

r 
r aanocb paBHbiM 150 ~ 40 MK6apa. Ecnu ucnonh30BaTb 0,32/6/ 

r +r
1 240 Am n . OKa)KeTcg TO uaoMepaoe OTaorueaue ang peaKunu 241 Am(y,n) 

-4 
paBHbiM (5~ 1,2)•10 , qTo 6nuaKo K aaaqeangM, nonyqeHHhiM B peaKuugx 

' 

c aapg)KeHHhiMH qacTuUaMn u aeil:TpoaaMu, B cnyqae 242 m 1 Am nposeneaue 

IIOtJ.06Hb!X pacqeTOB R30Mepaoro OTHOllieaug aeB03M0)KH0 R3-3a OTCYTCTBRH 

rr a6conroTahiX sennquH H at rn+rr 
Tionyqeaai>Ie B aarueil: pa6oTe peaynhTaThi noKa3hisaroT, qTo ¢oTognep

Hhie peaKunu MoryT ycneruao ncnonbaosaThcg ang uccneaosaang csoil:CTB 

cnoaTaaao nengmuxcg naoMepos. 3Tn peaKunn noasongT pacrunpuTb Kpyr 

uccneayeMhiX Haep, a TaK)Ke H3MepuTb aaeprnu soa6y)Kaeaug naoMepabiX 

COCT051HHll, 
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AsTopbi Bhipa)KaiOT rny6oKyro 6naro~.apHOCTb 

Ue R f .H. cflneposy aa noaaep)KKy R IIOCTOgffHhiil: f 

ABTOpb! 6naroaapgT TaK)Ke c.n. Karruuy n c 
neaHhie o6cy)Kaefiug, K.A. faspunosa n IO.C. ~op• 

MHllieHeil:, 

n R T e p a T y p ~ 

1. C.TI. Kamma, B.H. Menexna, E.C. 3aKnpos, n. 
aeHKo, ID.M. UnrrearoK. TIT3, .L.. 13 (1969). 

2. IO •. TI. faarpcKnil:, E. nanxcypea, ID.A. naaapes, 

Koar KxaHb, TiperrpuHT OI1HI1113-4551' ny6Ha 

3. S.Bjornholm, J,Borggreen, L,Westgaard, V, 

Phys., A95, 517 (1967), 

4. C.M. TionnKaHOB, B.A. npyuH, B.A •. Kapaayxos 

Be, H.K., CKo6enes, B.r. Cy66oTnH, r.M. Tep

iK3Tcfl, 1b 1464 (1962), 

5. c.n.Karrnua, H.C.Pa60THOB, r.H .. CMnpeHKRH, A. 1 

lO,M,UnrreHroK, TincbMa B iK3Tcfl, -·· 9, s,2, 12 

6. L.Katz, A,P,Baerg, F,Brown, PUAE 15, 
r_-

7. r.H. ¢nepos, ID.n. faarpcKnil:, E.H. MapKOB,. A 

~aaos, X. IDarKnayccea. Hcfl, .§, 17 (1967). 

8, J,H,Mattauch, W,Thiele, A,H,Wapstra, Nucl, 

9. G,N,Flerov, A.A.Pleve, S,M,Polikanov,_ S,l 

logu, D,Poenaru, M,Sezol?-, J,Vilkov, N.Vilkc 

4:14 (1967). 

PyKOIIRCh IIOCTyrrnna B· R3 

23 n!bag 196 
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0 aenRWHMCR H30MepaM. 3TH noporu oKaaanucb 
241 A ( .) 240m fA 

98 gng peaKUHH m y,n m u .9,55::_0,15Maa 

) 24~(Am • noporu peaKUHH1 npHBOaRWHX K OCHOB-

H 
242 

Am, coanaaaroT, oqeauaHo, c aHeprHRMH cag-

• KOTOpbiG paBHbl COOTBeTCTBeHHO 6,70::_0,20Maa, 

noporOB MOMH01 TIO-BHaHMOMy, paCCMaTpHB8Tb 

1130M8pHbiX COCTORHHH, paBHYIO 3,25+ 0,25 Maa 
. -I 

242mfA c' 
m. 06a aTn peaynbTaTa coa-

OK C 113MepeHHbiM11 paHee SHeprHRMll B036yMaeHHR, 
(.!40 m fA /3/) 

0,25 Maa \ m u 2,9 + 0,4 Maa 

biJII1 H3MepeHbl T8KMe ·OTHOIIIeHHR. BhiXOgOB OCKOn-

( . ) -4 MrHoBeHHoro aeneHnR, paBHhie 4+ 1 ·tO ang 

( ) -4 - 243 A. 
-KBaHTOB 13 Maa u 7::_2 ·10 ang m np11 

COOTHOIIIeHHR (1) 6hlnH nony'IeHhl OTHOIIIe-

( ) -3 241 A ( : 1,0+0,25 ·10 ang m n 1,3+ 
- 241 -A 161 aenn'IRHY ceqeHHR ¢oToaeneHnR m , 

240m fA o6paaoBaHng naoMepa m, KOTopoe OKa-

11CTIOnb30B8Tb 

24JA ( ) 240 m y,n 

s_= 0 32 161 
r r • • 

n + f 
Am · OKaMeTcg 

6nH3KO K 3Ha'IeHHRM 1 nony'IeHHhiM B peaKUHRX 

Heil:TpoHaMn. B cnyqae 242 m f Am npoaeaeHne 

OTHOWeHHR H8B03MOMHO H3-3a OTCyTCTBllR 

rf 
rn+rf 

pa6oTe peaynbTaThi noKa3hiBaiOT, 'ITo ¢oToRaep-

HCTIOnb30B8TbCR gng RCCneaoBaHllR CBOHCTB 

3Tn peaKUHH TI03BOnRT paCIIIllpHTb Kpyr 

e ll3MepHTb SHeprHH B036yMgeHHR H30MepHbiX 
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ABTOpbl BbipaMaiOT rny6oKyiO 6naro.;:::~;~pHOCTb aKaaeMHKaM n ~n. Kanir-
' 

ue u r.H. <t>nepoay aa noaaepMKy u nocTORHHhiil: HHTepec K pa6oTe. 

ABTOpbi 6naroaapgT T8K)Ke c.n. Kannuy H C.M. nonuKaHOBa aa no

ne3Hhie o6cyMaeHHR, K.A. raapunoaa ll IO.C. KopOTKllHa aa H3rOTOBneHne 

MHIIIeHeil:. 

n ll T e p a T y p a 

1. c.n. Kanuua, B.H. MenexuH, B.C. 3aKupoB, n.M. 3biKllH, 3.A. nyKbR

HeHKO, IO.M. UuneHIOK. nT3, .L.. 13 (1969). 

2. IO •. n. faHrpCKHH, E. nanxcypeH, IO.A. naaapea, E.H. MapKOB, HryeH 

KoHr KxaHb. npenpHHT OH.HH, 13-4551' ny6Ha 1969; nT3 (B ne'IaTu). 

3. S.Bjornholm, J.Borggreen, L.Westgaard, V.A.Karnaukhov. Nucl. 

Phys., A95, 517 (1967). 

4. C.M. nonnKaHOB, B.A. npyHH, B.A •. KapHayxoa, B.n. Mnxeea, A.A. nne

Be, H.K •. CKo6enea, B.r. Cy66oTnH, r.M. Tep-AKOTibRII,' B.A. <l>OMH'IeB. 

)!(3T<t>, ~ 1464 ( 1962). 

5. c.n.Kannua, H.C.Pa60THOB, r.H .. CMnpeHKllH, A.C.ConaaToB, n.H.YcaqeB, 

IO.M.UnneHIOK. nncbMa B )!(3T<t>, .. ~ a.2, 128 ( 1969). 

6. L.Katz, A.P.Baerg, F.Brown. PUAE 15, 188 (P/200), 1958. 
r.-

7. r.H. <t>nepoB, IO.n. faHrpCKHH, E.H. MapKOB, A.A. nneae, C.M. nonn-

KaHOB, X. lOHrKnaycceH • .H<t>,.§, 17 (1967). 

8. J.H.Matta.uch, W.Thiele, A.H.Wapstra. Nucl • .Phys., g 1 (1965). 

9. G.N.Flerov, A.A.Pleve, S.M.Polikanov,_ S.P.Tretiakova., N.Marta.

logu, D.Poenaru, M.Sezof!, J.Vilkov, N.Vilkov. Nucl. Phys., A97, 

444 (1967). 

PyKonncb noCTynuna B naaaTenbcKuil: oTaen 

23 nroHg 1969 roaa. 
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l""O (e) neneHUSI ( Y) ~T rpaHU"'Hoii sHeprHH y -KBaHTOB ( Ey) 
rrpn o6ny"'eHHH 2 41 Am , 1 - pacc"'HTaHHaSI KpHBaSI npH T=O, 7 M:;m; 

2 - npH T=l ,5MsB. 
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Pnc.3. 3aBncnMOCTb Bhixona. ocKOnKoB MI'HOBeaaoro (o) 
mero ( •) neneanst (Y) oT rpaanqaoii aaepr!in 

(Ey) np!i ot5nyqeaHn 243 Am • 1 - pacc'lnTaHHast 
T= 0,7 MaB; 2 - npn T= 1,5 MaB. 
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PHC.4. 3aBHCHMOCTb C'I9Ta OCKOnKOB 3ana3.Uh!B810Ill9I'O ,ueneHHf! OT Bp9M9-

Hll npH o6ny'I9Hllll 241 Am y -KBaHT8Mll C I'p8Hll'IHOA 9H9pr'Hefi 

12,5 Maa. 
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