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6bspHXOnbM c .. 6oprpHH h., raHrpCKHA IO.n .. CnsTTSH r. P6-3744 

Hccnsao BaHHS psaKUHA (d,p) ~ ( d,t), npHBOAHWHX K c noHTBH HO 

ASnHWHMCH H30MSp8M 

HccnsaoBanHcb psKaUHH ( d , p) H ( d,t), npHBOASUUHS It cnvHTBHHO asnH-

;1 

I' 
WHMCH H30MSp8M 

240
Am,

242
Am, 

244
Am B AH8ll830HS 3 HSprHA ASATOHOB 9-13 MaB. 

H a MspsHHS cs'!SHHA psaKuHA ( d, p) H (d, t ). · noKaaano, 'ITO B a THX psaKUHHX 

H3 0MSpHos OTHOlliSHHS 3HB'IHTS~bHO MSHblliS, 'ISM B psaKUHHX (d , 211) , npHBOATI 

WHX K TSM lKS CBMbJM HAPBM. Pa3HHUy B H30MSpHbJX OTHOlliS HHH-' HSnb3H o6b

HC HHTb pa3 nH'IHSM B pac npsasnSHHH no 3HSpl"'HHM B036ylKASHHH H CllHHy HASp 

Am , OC T8 10WHXC H n ocns HC nyCK8HHH '18CTHU. 

fipenpHHT .Q6be,llHHeHHOrO HHCTHTYTa JIAepHhiX HCCJieAOBaHHJi. 

,[zy6Ha, 1968. 

Bjc/>rnholm s., Borggreen J ., Gangrsky Yu.P., Sletten G. P6-3744 

Investigation of the Reaction s ( d , p ) and ( d , t 

Leading to the Spontaneously Fissionable Isomers 

The reactions ( d , p ) and ( d , t ) , leading to the sponta
neously fissionable 240Am, 242 Am and, 244Am isomers, were investigated 
in the energy range of 9 -13 MeV. The measurement of the ( d. p ) 
and ( d • t ) reactions cross sections has shown that the isomeric 
r a tio in these reactions is rather small as compared to that of the 
reactions ( d , 211 ), which lead to the production of . the same nuclei. 
The difference in isomeric ratios cannot be explained by the differen 
ce in distributions according to the excitation energies and the spin 
of the Am nuclei, remaining after the particle emission. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1968 
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0pHpOAB CDOHTBHHO aenHWHXCH H30MepOB, OTKpWTWX B !961 roay 
II! 

OCTaeTCH HeHCHOH AO HBCTOHWero BpeMeHH. 0pHqHHOH 3TOrO, 00-BHAHMO

My, HBnHIDTCH 6onhWHe 3KCnepHMeHTanhHWe Tpy.QHOCTH DpH HCCneAOBaHHH 

CBOHCTB 8THX COCTOHHHH . y-KBaHTW HnH a -qaCTHUW C 8THX COCTOHHHH 

/2/ 
He 06Hapy~eHW , a CDOHTaHHOe aeneHHe He D03BOnHeT C.QenBTb KBKMX-nH60 

3aKnroqeHHH 0 TaKHX CBOHCTBaX H30MepHWX COCTOHHHH, KaK 9HeprHH, C DHH, 

qeTHOCTb, HyKnOHHaH KOH~HrypaUHH. 003TOMy e.QHHCTBeHHbiM HCTQqHHKOM 

CBe.QeHHH 0 CBOHCTBaX CDOHTaHHO aenHWHXCH H30MepOB HBnHIDTCH HAepHWe 

peBKUHH, DpHBOAHWHe K 8THM COCTOHHHHM. ~3MepeHHe noporOB p eB KUHH 

241 240m /3/ :ua 242m /4/ 
Pu(p ,2nl Am H Am(n,2n) Am no3sonHno onpeaenHTb 

9HeprHID H30MepHbiX COCTOHHHH B H30TOnax 
240 

Am H 
242

Am, KOTOpaH OKa3ana Cb 

6nH3KoA K 3 Mas anH o6oHx Haep. CpasHeHHe H3oMepHbiX OTHoweHHH 

B HAepHbiX peaKUHHX C pa3nHqHblMH 6oM6apAHpyiDWHMH qaCTHUaMH D03BOnHnO 

/5/ 
OUeHHTb CDHH H30MepHOrO COCTOHHHH • ~30MepHWe OTHOWeHHH OCTaiDTCH 

npaKTHqeCKH DOCTOHHHWMH B mHpOKOM AHana30He BHOCHMWX B HApO MOMeH-

TOB, qTQ yKa3biBaeT Ha Manyro BenHqHHY CDHHa CDOHTaHHO aenHWHXCH 

H30MepOB. 

TaKHe CBOHCTBa H30MepHWX ypoBHeH MOryT 06bHCHHTb aHOManbHO 

Mance BpeMH DO OTHbWeHHID K CDOHTaHHOMY aeneHHID, O.QHaKO, OKa3biBaeTCH 

cosepweHHO HenoHHTHWM 6onhwoA 3anpeT ( 
. 12 ) 

He MeHee !Q AflH y -H3-

nyqeHHH. 8 HeqeTHO-HeqeTHbiX HApaX B6nH3H OCHOBHOrO COCTOHHHH HMeeTCH 

MHOrO ypOBHeA C pa3nHqllblMH CDHHa MH, D09 TOMY y -DefeXOAbl C H30Mep-

HOrO ypOBHH 6yAyT HMeTb HH3KY10 MynhTHDOnbHOCTb) H 3anpeT, CBH3aHHbiA CO 
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CITKHOM anH npOBKUMBA CITHHB HB OCb CI1MMBTpl111 H~pa OTCyTCTByeT. QqeBMAHO, 

AnH 06bHCHBHHH Dp11p0Ahl 3TOrO 3BITpeTa HB06XOAI1Mhl DBITbHBHWI1B 11CCITBAOBaHI1H 

CBOHCTB CITOHTBHHO ABITHWHXCH 1130MBpOB, 

OaHHM H3 B03MO~HhlX nyTeA K peweHHID aToA npo5neMhl HB:JHBTCH 113Me

peaHe ceqeHHA o6pa30BBHI1H H30MBpHhlX COCTOHHI1A B pa3nl1qHhlX ITO CBOBMY 

xapaKTepy peaKUI1Hx . B peaKUI1HX, rrpoTeKaiDW11X qepes o6pasoaaa11e cocTaBHoro 

Hapa , 3H9 pr11H B036y~ABHI1H Cp8BHI1TBITbHO BBITHKB 11 MO~BT pacn~eaerrHTbCH 

MB~AY BCBMH CTBITBHRMI1 CB060Ahl . B pesyn&TBTB 3TOrO MoryT ITpOHBITRTbCH 

COCTOHHI1R CBMOA pa3~HqHQH DpHpOQhl. B TO *B BpBMH B ITpHMhlX peBKUHHX 

npel!MyW•~CTBBHHO DpOHBITH lOTCH COCTOHHHH K8KOr0-n1160 OITpBABITBHHOrO THITB, 

11 3HBpr11H B036y~U 9HHR HBnRBTCH CpBBHHTBITbHO HB60ITbWOA. 

TaKOrO pOAB pBBKUH11 (peBKUHH nepeaaqH HBATpOHB) HCCITBAOBBITHCb B 

pa6oTe/6/ npH HCDOITb30SBHHH B KaqBCTBB 6oM6BpAHpyiDWHX qaCTHU TH*BIThlX 

HOHO& 0AHBKO B 3TOM c n y qae 11HTBpnpBT8UHH rronyqeHHhlX pesynbTBTOB ycno*

HHBTCH , TBK KBK HBpHAY C nepenaqej:j ODHOrO HYKITOHB B03MO'KHbl Ii 6onee CITO* 

HhlB peaKUHH (aa npHMep , aeynpyroe pacceHHHe HITH rrepexoa H3 oaaoro Hapa B 

apyroe rpyniTb! HYKITOHOB C ITOC:JBAYIOIUHM HCITapeHHBM), npHBOAHIUHB K TOMY 

* '3 HApy. B 3TOM OTHOWGHHH peaKUHH ( d , p) H ( d , t) 6o.,ee yao6Hbl, TBK 

KBK yKB 38HHhl B BhlWB npOUBCChl MBnOBGpOHTHhl , 

3KcnepHMBHT8ITbH8H yCTBHOBKB 6biJIB BHBITOrHqHa OITHCBHHOA B pa6oTe./3/ • 

nynbCHpyiOWHA rryqoK ABHTOHOB, yCKOpBHHb!X HB TBHJ:lBM-renepaTope HHCTHTyTa 
241 H8 

HHn&ca 6opa, rraaan Ha MHWBH& , o6orawetiHYID usoTorraMH Am Hnl1 Am. 

Peri1CTp8UHH OCKOITKOB 38ITB3llhlBB!OlllBrO ABITBHHH Dp0113BOAI1IT8Cb Dp11 ITOMOllll1 

CTBKITHHHhlX ABTBKTOpOB, yKpBITITBHHhlX HB BpBIUBIOIUBMCH AHCKB. BpaiUBHHB 

AHCKB 6wno CHHXpOHH30BBHO C 11MITY:JbCBMI1 11HTBHCHBHOCTH rryqKB ABATOHOB: 

CTBKITHHHhlB ABTBKTOphl npOXOA11ITH MI1MO MHWBHH B rrepH0£1 MB~lly HMnynb

CBMH . OcKonKH MrHOBBHHoro nenenHH B peaKUHH Am+ d perHcTpHpoBanHcb 

ITOBBpXHOCTHo-6apb8pHbiM KpBMHHBBbiM llBTBKTOpOM. 

MaeHTHcjJHKauH~ rronyqeHHoro B peaKUH11 H30Mepa rrpo113B0£111nac& no rre-

pHony rronypacrraaa. noATBBp~llBHO Cy!UBCTBOBBHHB CITOHTBHHO ABIT~meroc~ 

1130MBOB 
244 

Am. KOTOPbiH K Haqany ABHHblX OITbiTOB 6bJIT H3BBCTBH ITI1Wb 

113 qacTHoro coo6weHHH A.f11opco (KanHcjlopHI1ikKHA: yHHBepCHTBT , CllJA). Kp11-
~•s 2(( 

BaH pacnaaa aT-:)ro 1130Mepa, nonyqeaaoro B peaKU11H Am ( d, p ) Am, 

rrpeacTBBITBHB HB p11C. 1. nepH0£1 rronypacrrana COCTBBITHBT 1,10~0,15 MCBK, 
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I 

qTO HBXOAHTCH B XOpOWBM 

Mli HBABBHO ony6nHKOBBHHC 

UHH 38XB8Ta 6hlCTphlX HBH 

~YHKUHH B036y~ABHl 

rrpeacTaaneHhl aa pHc . ~ 

ABHHR peaKUI1A MrHOBBHHO: 

3TI1X peaKU11A rrpaKTI1qBCK 

Taaaoro Hapa ), nonyqeHHE 

qecKOA MOllBITI1 C 11CITOITb3 

pHC. 2 BlillHO , qTo cpyHKU11 

p830BBJIHID CITOHT8HHO aen 

CphlB8 BHA - H8KITOH 11X ~ 

HOrO RApa . 3TO ITOK83b!B8 

B pesynbTaTe peaKUHH c p 

c HJJpOM Am H nocne n ) 

24 I Am ( d , p ) 242m Am 

TO HOB 13 M 3B COCT8BITH !O'I 

38MBTHO MBHbWB, qeM B • 

BBHHID CITOHTBHHO llBITHlll iO 

*e 3HBprHH llBl!TOHOB. 

243 Am ( d , 1 ) 242 Am 

0,07 MK6apH H 0,01 MKE 

HsBeCTHo, qTo HHTer 

MBHHIOTCH OT ~Apa K HAp: 

HOBCKoro 6apbepa , B cny ~ 

100-200 M6apH Ai!H pea KU 

no-BHllHMOMy, TBKOrO ~ 

H ( d , l ) , np11BOA51IUHX K 

aaeprHH neA:Toao n 13 M := 

rHH ABHTOHOB COCT~ BIT~IO 

pea KU4H (d,t). 3TH H3 0 

UH51X, DpOT2KB!OlllH X q e p e 

aToM cnyqae npaK T nqec KM 

BT 4 .10-4 /5/) • 



)TCyTCTeyeT. QqeeiH\HO, 

rrbHel!wae Hccrrenoe~HHH 

5rreMbl He.'H!eTCH H3Me-

pa3rrHqHbiX 110 ceoeMy 

o6pa30eUHHe COCT&eHOT'O 

ro MOT'YT 11pOHBITHTbCH 

H e 11pHMb!X peaKUHHX 

o o11peneneHHoro TMI1a, 

:hwoii. 

oHa) MccnenoearrHch e 

o!X pe3yl1bT8TOe YCITOlK

•3MO>KHbl H 6onee CITOlK-

eXOLl H3 OL!HOT'O HApa e 

j ) , 11pHeOLlHWHe K TOMY 

t l 6o.'lee yno6Hbi, TaK 

orrHcanHol! e pa6oTe./3 I. 

·-reaepaTope HHCTHTyTa 

HI 
MH Am 

~48 
HilH Am. 

3eOL!HIT8Cb 11pH 110MOWH 

MCSI nHcKe. BpaweHHe 

~OCTH 11Y'IK3 neiiTOHOe: 

epHOLl Me)I(Lly HMITYI1b

~d perHcTpHpoearrHcb 

11pOH3eOAHnaCb 110 11e-

CI10HT8HHO nenHwerOCH 

6hll1 H3eecTeH IlHWb 

IeepcHTeT, CWA). KpH-

48 Am(d,p) 
244 

Am, 

enHeT 1,10:t_0,15 MeeK, 

1 
J 

I 
J 

qTo HaxonHTCH e xopoweM corrracHH c coo6weaHeM A . fHopco H c pe3yrrbTaTa-

MH HenaeHo ony6rrHKoeaHHol! pa60Tb/ 
71

, rue 
244 

Am 6bl:J norryqea e peaK-

243 
UHH 3aXB8Ta 6biCTpb!X HeHTpOHOe Am • 

~41 24:1m 248Am(d,p) 244mAm 
~YHKUHH eo36y)I(L!eHHH peaKUHl! Am(d,p) Am H 

11peACTaerreHbl Ha pHC. 2. ilJIH cpaeHeHHH 11pHeOAHTCH TaKlKe QJYHKUHH e036y)l(-

2 41 
neHHH peaKUHH MrHoeeHHOT'O nerreHHH Am 

9THX peaKUHH rrpaKTH'IeCKH HAeHTHqHbl ceqeHHHM peaKUHl! o6pa3oeaHHSI COC

T aeHOT'O HL!pa), 110JiyqeHHhle Ha OIThlTe H paccqHTaHHhle C.Erepel81 ITO 011TH

qeCKOH MonanH c HCI1onh3oeaHHeM 11apaMeTpoe, 11orryqeHHhiX e pa6oTel91. H3 

pH C. 2 eHUHO, qTo QJYHKUHH eo36y)l(,'leHHSI peaKUHH ( d, p) , 11pHeOUHWHX K o6-

pa3oeaUHJO CllOHTaHHO nerrHlliHX CSI H30Mepoe, HMe!OT xapaKTepHbiH LliTH peaKUHH 

Cpbiea eHLl - H8KITOH HX MeHbWe, qeM AITH peaKUHM C o6pa30e8HHeM COCTae

HOT'O HL!pa. 3TO IlOKa3b!eaeT, qTO CITOHTaHHO nenHllilleCSI H30Mepbi o6pa3yJOTCH 

e pe3yiTbTaTe peaKUHH Cpb!ea HeHTpOHa, a He e pe3yllhTaTe CITHHHHH AeHTOH8 

c HApOM Am H nocrrenyJOwHM HC11apeHHeM npoToHa. CeqeHHH peaKUHH 

241 
Am ( d , p) 

242
m Am H :1

48 
Am ( d , p) 

244
m Am npH aHeprHH new-

TO Hoe 13 Mae COCTaerrH IOT COOTeeTCTeeHHO 0, 7 MK6apH H 0,5 MK6apH, T.e. 

3aMeTHO MeHbWe, 'I eM e cnyqae peaKUH H ( d, 2 n) , ITpHeOL!HlUHX K o6p830-

242 
eaHHJO CI10HT8HHO UellHlUHXCH H30Mepoe Am H Am npH TOH 

)l(e 9HeprHH UeHTOHOe, 

248 Am ( d , t ) :IU Am 

B cnyqae peaxuHA 
241 

Am ( d , t) 
240 

Am 

0,07 MK6apH H 0,01 MK6apH COOTeeTCTeeHHO . 

H 

H3eecTHo, qTo HHTerparrhHb!e ceqeuHH peaKuHI1 ( d , p) H ( d, t ) Mano 

MeHHJOTCH OT HL!pa K HL!py. DpH 9HeprHH nel!:TOHOe, 6nH3KOH K eb!COTe KYITO-

HOeCKOT'O 6apbepa, e c nyqae THlKellbiX HL!ep 9TH ceqeHHH COCTaellHJOT 

100-200 M6apH nnH peaxuHI1 ( d , p) H 30-50 M6apH nnH peaKuHA (d, tl I lll. 

Do-eHL!HMOMy, T8KOT'O )l(e ll0pi!L!K8 LlOll)I(Hbl 6b!Tb ceqeHHSI peaKUHii ( d , p) 

24:1 
ITpHeOL!HlUHX K OCHOeHbiM COCTOHHHHM Am 11p11 

244 
H Am 

9HeprHH nei1TOHOB 13 Mae. Do 9TOMY H30MepHb!e OTHOWeHHH npH 9TOH 9Hep -

T'HH net\ TO HOe CO C T 'l BllHIOT ,. 10-5 LlllH peaKUHH ( d, p) H < 3.10-7 LlllH 

peaKU'1H ( d, t). 3nl H30MepHb!e OTHO!lleHHH 3HaqHTellbHO MeHbWe, qeM e peaK

UHHX, 11pOT2KaJOWHX qepe3 o6pa3oeaHHe COCTaeHOT'O HL!pa ( KaK H3eeCTHO, B 

9TOM cnyqae 11p8KTnqeCKH ADH BCeX peaKUHH H30MepHOe OTHOWeHHe COCTAellH

eT 4 . 10-4 151 ). 
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PaccMoTpHM B03MOJKHbie rrpH'Il!Hhi TaK~I'o 6onbllloi'o p83l!H'IHH H30MepHbiX 

OTHOllleHHA, ilnH 3TOI'O npoBeJleM Cp8BHeHHe p8CITpe~eneHHA ITO CITHHY H aHep

:142 
I'HH B036yJK,'leHHSI Slllep Am , 06f)830B3HHblX B pe8KUHSIX ( d , 2 D) H ( d, p). 

B pa6oTe/8/ITOK83UHO, 'ITO cpeJlHHA MOMeHT COCT8BHOI'O Hllp8 B pe8KUHH 

:1
4

:1 Pu ( d , 2 n l :1
4
:1Am rrpH aHepi'HH 11eATOHOB 12 Mas 6nH30K K" 3 11: Mano MeHH

eTCH npH HCIT8peHHH HeATpOHOB H3 COCT8BHOI'O SIJlpa, CpellHHA MOMeHT SIJlpa 

:14:1 :141 
Am B peaKUHH ( d , p) T8KJKe OKOl!O 3 ( CITHH Slllp8 MI!llleHH Am 5/2 

H H8H6onee BepOSITHbl BHOCHMbie MOMeHTbl - Q H 1), Pacrrpe~eneHHSI HJlep 

:10 Am rro aHeprHH B036YJKileHHH npH aHePrHH !le'~TOHOB 12 M 3B rrpencTas-

neHbl H8 pHC, 3, 3Tll pacnpeneneHHSI paCC'IHT8Hbl ITO CT8THCTH'IeCKOA TeopHH/ 12/ 

lll!SI peaKUHH H:l Pa ( d, 2 D) :1
4

:1Am H ITO TeOpHH pe8KUHft Cpb!B8 rrpH flOLI-

6apbepH blX aHeprHHX neftTOHOB/13/ B cnyqae peaKUHH 
241 

Am(d, p) 
114

:1 Am. 

J13 pHC, 3 BHilHO, 'ITO B peaKUHH ( d , p), TBK JKe K8K H B pe8KUHH ( d , 2 n), 

60l!blll8SI '18CTb Hnep:l
4

l1Am OCTaeTCSI C 3HeprHeA B036yJKJleHHSI Bbillle aHeprHH 

H30MepHoro COCTOSIH.HSI ( 2,9 Mas), 0TCIO.!H.l MOJKHO CJlenaTb SbiSOJl, 'ITO 

pa3HHU8 H30MepHblX OTHOllleHHA, flO-BHJlHMOMy, CBSI38H8 C 38ITpeTOM JlnS! 

Y- rrepeXOilOB C ypOBHeft:, KOTOpbie o6pa3yiOTCS! S ( d, P ) peaKUHS!X, H8 

H30MepHOe COCTOS!HHe, 

3arrpeT JlnS! y -nepexOJlOB H SbiTeKBIOillYIO OTCIOA8 pa3HHUy S H30-

MepHbiX OTHOllleHHS!X JlnS! ( d , p) H ( d ,t ) peaKUHft: MO;i<RO ITOH.SITb H8 

ocHose rHnoTe3bi B.M.CTpyTHHCKoro o6 "'H30Mepax 4>opMbi•/ 14/. B sToM 

cnyqae OCHOSHOe H H30MepHOe COCTOS!HHS! S!Jlp8 p83JleneHbl ITOTeHUHanbHbiM 

6apbepOM1 KOTOpbllt rrperiS!TcTSyeT Y -nepeXOJl8M, noaTOMY Jln5l o6pa30-

saHHS! H30Mepa Heo6xollHMa aHeprHSI, rrpesbilllBIOIUaSI SbiCOTY 6apbepa. TaKHe 

CSOACTB8 H30MepHoro COCTOSIHHS! rrony'IHnH flOJlTSepJKJleHHe S peaKUHH 

:1
41 Am ( n, y ) :1

4
:1 m Am, r11e JlnH o6paaoB·9.11HS! H3oMepa Tpe6osa-

nach aHeprHSI soa6y.JKJleHHS! He MeHee 6 Mss. EcnH H s peaKUHH ( d , p) 

K H30MepHOMY COCTOS!HHIO rrpHSOJlSIT TOnbKO ypoSHH C aHeprHeA Sbillle 6 M 3S, 

TO H30MepHoe OTHOWeHHe 3H8'1HTenbHO yMeHblllHTCS!, T8K K8K JlOnH HJlep 

:1
4

:1Am C TBKOA aHeprHeA B036yJKJl9HHSI 6y11eT M8."IOA 113-38 KOHKypeHUHH C 

:14:1 
HcnapeHHeM HeATpOHOS ( aHeprHH CSS!3:<!' HeATpOH8 S Slllpe Am COCTasnHeT 

5,5 Mas). B cnyqae peaKUHH (d. 2 n) see Hllpa 110 HcrrapeHHS! HeATpoHoB 

HMeiOT aHeprHIO B036YJKileHHSI 1 llOCT8TO'IHYIO JlnH npeOJlOneHHSI ITOTeHUH8nbHOrO 

68pbep8, nonyqeHHbie ll8HHbie, ecTeCTSeHHO, H e S!Sn.SiiOTCSI OllH03H8'1HblM 

6 
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::>nbUioro paanH'lHH H30MepHbiX 

IpeueneHHA ITO CITHHy H 3Hep

:JB8KUHHX ( d , 2 n) H ( d, p) • 

~BHOro SlApa B peaKUHH 

IB 6nH30K K' '3 11 Mano MBHSl

:a p a. CpeaHHA MOMBHT HApa 

ll41 
IH HAp8 MllUIBHH Am 5 / 2 

1). PacrrpeueneHHH Haep 

:er~TOHOB 12 M <.ls rroeucTas-

> CT8THCTH'lBCKOA TBOpHH/ 12/ 

>B8KUHA Cpb!B8 I1pH ITO!l-

IH 
241

Am(d,p)
11411

Am. 

KBK H B peaKUHH (d ,2n), 

036y)KABHHSl Bb!UIB 3HeprHH 

~o caenaTb BhlBou, qTo 

IH38H3 c 3arrpeToM anSI 

~ B (d,p) peaKUHS!X
0 

Ha 

OTCIOLl8 pa3HHUy B H30-

3KUHA MO)KHO ITOHS!Tb Ha 

ax <f>opMbr•/ 141. B aToM 

3LlBITBHbl ITOTBHUH8ITbHblM 

t. IToaToMy llnH o6paao-

BbiCOTy 6apbepa. T a KHe 

fBBp)KL\BHHe B peaKUHH 

8HHSl H30Mepa Tpe6oBa

:H H B peaKUHH ( d , p) 

~ aaeprHeA BbiiUe 6 Mas, 

TBK KBK LlOnSl SlL!Bp 

ll3-38 KOHKypeHUHH C 
ll4ll 

Ope Am COCTaBnHeT 

l HCI18pBHHSl HBHTpOHOB 

IOnBHHSl ITOTBHUHanbHOrO 

ITS!iOTCSl OllH03H8qffhiM 

aoKa3aTenbCTBOM cywecTBOBBHHS! "H30MepoB Q>opMbi". B o3MO)KHO, qTo 3 a rrpeT 

unH y -rrepexoaoB a a H30MepHbiH ypoBeHh HMeeT apyry10 rrpHqHHY. 

B 38KITIO'lBHHe aBTOphl Bhlp8)1(81QT 6naroaapHOCTb rrpo¢ . r.H.~nepoBy 

38 nocToHHHhlH HHTepec K pa6oTe, C.M.ITonHKaHoBy H E .Eaary 3a none3Hhle 

LlHCKyccHH, C.Erepe 38 pac'leT ce'leHHH peaKUHH, M. OneceHy H C .X aHc e Hy 3a 

ITOMOIUh rrpH pa60TB Ha T8HABM-reHepaTope, B .IT.ITepenhlrHHY H COTpyaHHK8 M 

ero rpyiTIThl , 8 T8K)KB 3.6eHrTCOH 38 o6pa6oTKy H rrpOCMOTp CTBKITSlHHhlX 

ueTeKTopoa. OaHH H3 aaTopoa ( IO.n.r.) 6naronapHT pyKosoncTao HHCTHTyTa 

HHnbca Eopa 3a rocTerr~HHMCTBO B rrepHOLl rrpe6hlB8HHS! B HHCTHTyTe . 
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PHc. 3. PacrrpeaeneHHe Raep 
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ITO 3HeprHH B036y~eHHR: 

a) BpeaKUHH 2 f 2 Po ( d, 2 n ) 2 f 2 Am ( rrpH TeMrrepaType 

Rapa T = 1 M3B)\ 
6) B peaKUHH 2f Am ( d , p) 2f

2 Am ( rrpH BHOCHMOM B ROpO 

MOMeHTe f = 0) . 
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