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ISOMERIC CROSS-SECTION RATIOS FOR THE REACYIONS
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Abstract: The activation cross sections for (n, 2n) reactions induced by 14.7 MeV neutrons have
been measured in 19%0s and 9*Pt. The isomeric cross-section ratios for both reactions have

been deiermined.

NUCLEAR REACTIONS 19105, 199P¢(n, 20}, F = 14.7-£0.15 MeV;

measured o, isomeric yiekd ratios. Natuvar sargets.

1. Introducticn

ifre :

Isomeric cross-section ratios can be-used to determine the spin cut-off factor ¢
accor‘ding to the method of Huizenga and Vandenbosch 1~2). ,

A compilation of (n, 2n} isomeric ratios for nuclei with 4 2 70 and neutron cner-
gies of 14-15 MeV has been made by the aathof. A systematic evaluation of these
data according to the Huizenga-Vandenbosch method and comparisons with theo-
retical predictions based or the shifted Fermi gas model are reported in a separate
puaper ?). .

For the reaction 1**Os{n, 2n)'*'0s no cross-section measurements have been re-
porwd so far. The reporicd total cross-section measurements for the reaction
198py(5, 2n)'* 7Pt disagree with semiempirical predictions, The above reactions were
therefore investigated with 14.7 MeV neutrons. :
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Zusgammenfagsung

Dic Voraussetzungen und Grenzen der Methode von VanpeEnposcH und
Huizexea zur Bestimmung von Spinverteilungsparametern aus Isomerenver-
héltnissen nach Kernreaktionen (insbesondere (n, 2n)-Reaktionen) wurden cin-
gehend fiberpritft. Far Einschulenergion um 15 MeV wurden alle hier interessieren-
den (n, 2n)-Wirkungsquerschnittsdaten fiir Kerne mit Massen tiber 70 aus der
Literatur zusammoengestellt und durch cigene Messungen und Berechnungen ergénzt.
Auf der Basis des IFermigas-Modells mit fiktivem Grundzustand in der Fassung
von GILsERT und CaMERON wurden aus den Isomerenverhiltnissen Spinverteilungs-
parameter reduziert auf 7 MeV Anregungsenergie berechnet. Iinem Hinweis von
LyNN folgend wurden beim Vergleich mit der Theorie fiir ¢m?) nicht dic Werte
von JEnsEN und LUTTINGER verwendet, wie dies filschlich after getan wurde.
Diese Werte beziehen sich auf den gesamten Kern, wihrend hier nur <lie Projektionen
der Drchimpulse in der Nihc der Fermikante relevant sind, Mit Werten {(n®) =
0,086 4273, dic anf einer Arbeit von NEwTon beruhen, erhilt man Spinverteilungs-
parameter, die innerhalb der Fehlergrenzen gut mit <den hier aus den Isomeren-
verhiltnissen abgeleiteten dbereinstimmen. Die Spinvertcilungsparamecter steigen
grob ven cinem Wert 3 fur Masse 70 auf a2 5 fur schwere Kerne an,



P3 - 7245

Besnpaprep 1., Hepseamox K., [lonos 0.0, Pymu P.d.,
Ceasnauxuft B.JH., ®ypmdar B.H.

Anmnda=-pacnan HeATPOHMHX PE3OHARCOB B Peaxnil
149 Sm {”’ ‘)IGGNJ

lpreonATcs SHaYEHAs UOMHHX M NapUEalLEBHX o —MAPAE AefTpOHHLIX
peaonascop aapa !5 Sm, nonydennrx w3 peaxumm #Sm(n,a) Tesng
B HETEpBale 9HeprER HeRTpOHOB 0,025 + 40 sp. PeaympraTH 3XCHepAMeRTa
CpARHHBAIOTCH C NPeOCKA3ABROMH CTATHCTHYECKOd MOAe/H e -pacnana
BLICOKOBOSGYXaeHRbX cocTosHrd, [ano onacadre $opmbl pedocHaHCH
Ea = 0,87 B ¢ yuerom a¢bexra [lommiepa n uHTephEPEHIHE MeXIy Pe3o-
papcamu 0,87 = 0,098 sp,

Ipenpusr O6be MHEHHOrO MHCTMTYTA HAGPHMX MCCaenomanah.
Hy6ua, 1973

Winiwarter P., NiedZwiedziuk K., Popov Yu.P., P3 "?245
Rumi R.F., Salatsky V.I., Furman W.I.

Alpha-Decay of Neutron Resonances in the
14%¢mtn, a )46 Nd Reaction

The values of the total and partial « -widths of the
neutron rescnances of the !3®Sm nucleus, obtained from the
149 goi(n, afNd reaction in the neutron energy range of
0.025 + .40 eV, are presented. The experimental results
are compared with the predictions of the statistical = -. .
decay model of Righly excited states. The form of the
E, = 0.87 eV resonance is described, taking into account
the Doppler effect, as well as the interference between
the resonances of 0.87 and 0.098 eV.
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Ouelka BepoATHOCTEH ¥ —TepexoioB MemIy BLICOKOBOAGYHASHHEBIMU
1.
cocTogEAAMM ua peakumi oNd(n,ya ) ¥°Ce

HamepeH CHeKTp a =4HacTRl H3 peakKumi H43yg (r,a) B Mde(n,yrz)
p pescmance 55,3 3B, B pesyneraTe aHanpsa aTHX gaHHEIX BIepPBbLIe MOXyde—
HE[ SKCTIepHMEeHTaTbHEe OUSHKH (AKTOpPOR Balpera AlNS ¥ —MepeXOdoB MeXTy
Bmcoxonoaﬁn)gneuammn cocrosHaaMA, OOHapyXeHo, HTO OCHOBHON BKnan
B peakuan Nd{n,ya) AAKT y -NepeXofbl MyabTunoibxHotrTn MI .

Coobmenite OBbemIHEHHOrO MECTHTYTA AJEPHHX HCCAeToBaHMH
Oybna, 1972

Winivarter P., Niedzwiediuk X.,
Popov Yu. P., Rumi R.F., Salatsky V.I., P3 - 6754,
Tighin V.G., Furman W.I.

Estimate of Probabilities of y -~Transitions
between Highly Excited States from the
Reaction ™ WNdin,ye)}’%Ce :

a ~particle spectrum from the reactions '’ Nd(n,a)

and Nd(r,ya)in the resonance of 55.3 eV is meastred.The
analysis of these data gavejexperimental estimates of the
hindrance factors for y ~transitions between the highly
excited states. It was observed that the main contribution
to the reactions MiNd(n, ya) is due to ¥y -tran-
sitions of #! -multipole order.
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AN ESTIMATE OF THE HINDRANCE FACTORS FOR ¥ RAY TRANSITIONS.
NEAR THE NEUTRON BINDING ENERGY FROM THE REACTION
142‘Nd(n, 7a)140Ce
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The reaction lﬂNd(n, m)“oCe has been investigated at the 55.3 eV resonance. A theoretical analysis has been
carried out, yielding lower limits for the hindrance factors of y-ray transitions between highly excited states close to
the neutron binding energy. Some evidence for the predominance of M1 transitions in this energy region was found.
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a-PACTIA]] HEATPOHHBIX PE3OHAHCOB :
B PEAKIAN ““Sm (m, ) *“*Nd

1. BUHUBAPTEP, K. HEJBEJIOK, 10. I, IOIIOB,
P. &, PYMH, B, . CAJIAIXHAN, B. H. ®YPMAH

OBLEZHHEHHEH HECTHTYT ALEPHAMX HCCAEXOBAHK I

(Hoeempynuane ¢ pedanyuw 9 uwan 1973 )

TIpmzofATcsa 3HATEHHA NONHHX H NAPIHAIGHSX C-IAPEH HeHATPOEEEX DEICHAHCOB
Afpa 1%9Sm, moryweHHBIX 03 peaknEd 'WSm (n,w}!**Nd B FETeppaue »Hepruil HeHATDPOHOB
0,025—20 2a. PeayanpTaThl JKCUEPAMAHTA CPABEMBANTCA ¢ LPERCKABAEMAME CTATHCTHTE-
ckolf MoOUeIE c-paclala BHICOKOBOAOYMICHESX cocTonmEi, amo ommcamme Gopmer pe-

soEaEca E,=087 s¢ ¢ yuerem sdddenra [Jommnepa m mETepepeRIEE Me@Iy pe3oHaHCA-
wE 0,87 m 0,098 s6.
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"« decay of neutron rescnances in the rzaction "Smn, «'*°Nd
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Values are given of the total and partial a widths of ncutroh resonances of '"'Sm obtained from the
reaction "*Sm(n,a)'™Nd in the neutron-energy interval 0.025-20 eV. The experimental results are
compared with the predictions of the statistical model of @ decay of highly excited states. A
description is given of the shape of the resonance st E,=0.387 eV with allowance for the Doppler
effect and interference between the 0.87- and 0.098-e¢V rescnances.



