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Levels of 194|r werestudiedusingthermalneutroncapturereaction.A pair spectrometer
wasusedto measurehe high-enegy «y-ray spectrunfrom thermal-neutrorcapturein en-
riched1?3Ir target over the enegy range4640— 6100keV. The low-enegy ~y-radiation
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from the reactionwasstudiedwith crystaldiffractionspectrometergndcorversionelec-
tronswere obsened with magneticspectrometersThe high-sensittity measurementat
the Grenoblereactor evaluatedfor transitionenegiesup to 500keV, arecomparedvith
lowersensitvity measurementat the WuerenlingerandSalaspilseactorsThe compari-
sonhelpedto obtainreliableisotopicidentificationfor anumberof 1%Ir lines. The multi-
polarity admixturesfor 29 y-transitionsweredeterminecn the basisof corversionlines
from differentelectronsubshellsPromptand delayedy-v coincidencesvere measured
using semiconductoland scintillation detectors.The 1°3Ir(d,p) high-resolutionspectra,
obsenedwith a magneticspectrometemaregiven. All thesedatacontributedto establish-
ing adetailedlevel schemeof 1°4Ir. Additional dataandtheinterpretatiorof the resultsin
termsof currentmodelswill bepresentedh aforthcomingpaper

PACSnumbers21.10-k,23.20Ly 27.80+w UDC 539.163539.172

Keywords: 1*4Ir levels, (n,y) and(d,p) reactions;y-ray spectradiffraction spectrometgmagnetic
spectrometergromptanddelayedy-y coincidences

1. Introduction

Nucleiin the Os—IrPtregion have beenintensiely studiedusingboth experimental
andtheoreticaimethoddor quitealongtime. Interpretatiorof thestructureof thesenuclei
requiresa complicatednodelapproachlt is generallyacceptedhatnucleiin this region
aresuccessfullydescribedusingthe O(6) limit of IBA. For odd-oddnuclei, it meanshe
applicationof theboson-fermion-fermiomodelin the O(6) limit. Neverthelesssomefea-
tures,compatiblewith smallsurfacedeformationallow alsoalevel-structurénterpretation
within the framework of the Bohr-Mottelson-Nilssormodel,thoughthelimitationsof that
approacharehardto defineprecisely The detailedstudyof low-enegy level schemedgor
thenucleiof this regionwould helpvery muchto clarify this point.

The!®*Ir nucleussituatedn atransitionalregion betweerthestronglydeformed4 =
155—-185nucleiandthedoublymagic2® Pbnucleus shouldprovide usefultestsof current
models. Thoughboth °2|r and'?*Ir can be excited by neutroncapturewith relatively
large thermalcapturecross-section954(10)and111(5)10~28 m?, respectiely), alevel
schemaewith a detailedmodelinterpretatiorof 1°2Ir hasnot beendevelopeduntil recently
[1]. Previouspublicationson 4Ir includeneutron-capturessults2], presenteavithouta
level-schementerpretationpbserationof the?4Osbeta-decay3-5] andmeasurements
of decayof a 32 msisomericstate[6,7].

For 1%4Ir, the obsenation of neutron-capturspectrais the bestexperimentaimethod
sinceit allows to find almostall low-enegy levels up to a few hundredof keV. A larger
cooperationwas undertalen sometime agoto study®*Ir, usinga wide scopeof exper
imental data. Besidesthe (n;y) and (n,e”) measurementggesultsof our study include
alsodataon averageresonanc€ARC) neutron-capturepectraandtheresultsof the (d,p)
reactionmeasurement3he mainresultsof this collaboratiorarepublishedn Ref.8. Pre-
liminary resultswerereportedat several conferencege.g. Refs. 9—11). The recent(d,p)

16 FIZIKA B 7(1998)1, 15-36



BALODISET AL.: STUDY OF '*4|R VIA THERMAL NEUTRON CAPTURE . ..

work of Garrettet al. [12] took into accountthesepreliminaryresults.ThoughGarrettet
al. have disclosedseveralimportantfeaturesof 1%4Ir, a detailedinsightinto the structure
of this nucleuss still missing.

In Ref. 8 aregiventhe main experimentalresultsleadingto a level schemeandto a
structureinterpretation However, for a nucleusof suchcompleity, we feelimportantto
publishcompleteresults,obtainedn the procesf our studies althoughthey arenot cru-
cial for theunderstandingf the °4Ir level schemeThesedatainclude: (i) thefull enegy
rangeof primaryy-rays,which in Ref. 8 is givenonly up to 600keV excitation enegy;
(ii) the low-enepgy ~-raysand corversionelectronsdetectedwith a lower neutronflux,
comparedo the sametransitionsobsenedwith a higherflux of measurementdescribed
in Ref. 8; (iii) themultipolarity mixingssupportedy subshelkelectronintensitiesyiv) the
detailedaccountof resultsof v-v coincidences{v) thefull enegy rangeof (d,p) reaction
spectraobtainedusing 22 MeV deuteronswhich in Ref. 8 is cut at 600 keV excitation
enegy.

2. Experimentamethodsandresults

2.1. Primary~v-raysfromthermalneution captue
(Fribourg-Wuerenlingen)

The'®3Ir(n,y)?Ir primary~y-rayswereobseredwith apairspectrometefl 3], placed
atthe SAPHIRreactorof EIR (now Paul Scherreinstitute)at WuerenlingenThe external
target, enrichedto 98.1%in '231r, of a massof 20 mg, wasplacedin the thermalneutron
flux of 2 x 107 n cm~2 s~1. In orderto identify the lines from capturein 1°Ir, mea-
surementsvith a 37 mg targetenrichedto 86%in °!Ir andwith a 4 g sampleof natural
iridium were performed(seealso Ref. 1). The *4Ir results,extendingup to 1430keV
excitationenegy, arelistedin Tablel. Level enegiesweredeterminedrom the primary
~-ray enegieswith the help of the neutronseparatiorenegy B,, = 6066.9(2) keV (see
Ref.8).

2.2. Low-enegy (n,y) measuements
(Fribourg-Wuerenlingen)
Measurementwith a Comptonsuppressiogpectrometeandwith asingleGe(Li) de-
tectorwereperformedusingl5mgand150mg naturallr targets.The comparisorof these

measurementwith the resultsobtainedwith the 37 mg sampleenrichedto 86%in 9!Ir
providedidentificationandintensitycalibrationof a few intensie 1°4Ir transitions.

The 931r(n,y)'%4Ir spectrumwas also obsened from 43 to 520 keV with a curved
crystalspectrometefl4—17]at WuerenlingenThe 30 mg targethada 98.7%' %3 Ir
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TABLE 1. Primarytransitionsfrom the'®3Ir (n,y) reaction,obseredwith apairspectrom-

eter andthelevelsof 194Ir, computecassumingB,, = 6066.9 £ 0.2 keV.

E’Y I7 Ee:cc E'y I'y Ee:cc
(keV) (rel) (keV) (keV) (rel) (keV)
6067.08:0.40 | 12.2+1.1 0.0£0.35| | 5281.740.68 | 6.4t1.1 785.1+0.60
6023.85:1.50 | 3.3+1.4 43.1+1.50 | | 5264.82:0.98 | 6.5+4.0 802.1+0.90
5984.140.47 | 11.4:2.0 82.7+£0.40 | | 5261.06:0.88 | 7.0+2.0 805.8+0.80
5954.640.42 | 27.9%3.5 | 112.2+0.35 | | 5246.6@:0.97 | 4.9+-2.8 820.3+0.90
5928.15-0.36 | 10.+2.2 | 138.7+0.30 | | 5231.6@:0.60 | 3.6t£1.5 835.3+0.50
5918.15-0.37 | 12.2+1.6 | 148.7+0.30 | | 5189.45:0.97 | 5.5+2.2 | 877.450.90
5904.920.66 | 7.2+1.6 | 161.9+0.60 | | 5180.7@:0.63 | 12.2+3.0 886.2+0.60
5882.5@:0.63 | 6.8+1.6 | 184.4+0.60 | | 5158.4@0.62 | 7.0+2.7 908.5+0.60
5821.45-0.40 | 22.2+2.0 | 245.45:0.35 | | 5140.1@:0.85 | 5.2+1.0 926.8+0.80
5814.0&:0.80 | 5.0+1.7 | 252.9+0.70 | | 5128.95%-0.77 | 6.6+1.1 938.0+0.70
5787.38:0.48 | 18.43.5 | 279.5+£0.40 | | 5109.74:0.64 | 7.2+3.0 957.2+0.60
5757.45%1.70 | 2.2+1.5 | 309.45:1.70 | | 5090.630.68 | 9.1+1.1 976.3+0.60
5750.08:1.70 | 2.1+1.5| 316.8+1.70 | | 5071.85:-0.50 | 14.4+2.0 995.0+0.40
5728.730.32 | 38.0+3.5 | 338.2+0.25 | | 5028.16:0.48 | 17.8+4.0 | 1038.7+0.40
5678.03:1.40 | 2.2+1.5 | 388.9£1.40 | | 5014.4@:0.90 | 12.2+3.5 | 1052.5+0.80
5643.53:0.37 | 13.6+1.5 | 423.4+0.30 | | 4991.831.10 | 4.9+1.4 | 1075.1+1.10
5630.7@:0.36 | 15.0+1.6 | 436.2+0.30 | | 4979.5&0.76 | 7.%+1.6 | 1087.4+0.70
5577.14-0.44 | 6.6+1.9 | 489.75:0.40 | | 4967.65%:0.72 | 6.8+2.8 | 1099.25-0.70
5563.440.63 | 10.41.5 | 503.4+0.60 | | 4930.81#0.86 | 8.8+2.4 | 1136.1+0.80
5519.2@:1.20 | 9.3+3.0 | 547.7+£1.20 || 4892.35%:1.00 | 4.5+2.7 | 1174.55-1.00
5487.62:0.54 | 14.2+1.3 | 579.3+£0.50 | | 4875.41%1.20 | 4.742.0 | 1191.5+1.20
5466.65-0.48 | 23.2+6.0 | 600.25:0.40 | | 4855.440.59 | 13.3+2.3 | 1211.4+0.50
5385.88:0.90 | 4.8+1.8 | 681.0+0.80 | | 4839.3&:0.52 | 12.3+2.2 | 1227.6+0.40
5368.08:0.80 | 2.7+1.3 | 698.9+0.70 | | 4827.2@&0.72 | 8.8+2.1 | 1239.7+0.70
5357.92:0.50 | 18.+3.0 | 709.0+0.40 | | 4808.320.70 | 6.%+1.4 | 1258.6+0.60
5315.35:0.65 | 11.0+2.4 | 751.55-0.60 | | 4754.75%:0.44 | 16.1+3.0 | 1312.15-0.40
5300.32:1.10 | 6.6+2.0 | 766.6+1.10 | | 4643.4@:0.60 | 12.14+2.1 | 1423.5+0.50

5291.2@:0.53 | 6.4+1.7 | 775.7+0.40

enrichmentTable2 shavs 101 v-ray transitionsassignedo '*4Ir. More detailedinforma-
tion on the Fribourg-Wuerenlingert®2Ir and'®4Ir measurement®r high andlow v-ray
enegiescanbefoundin Ref.1 andin Ref. 18.

In Table2, acomparisons givenwith the partialresultsof low-enegy y-ray measure-
mentsin ILL (Grenoble)for completedataseeRef. 8), which areof a highersensitvity
thanthe Fribourg-Wuerenlingerdata.Neverthelessthe analysisof theresultsjustifiesthe
publicationof all datalistedin Table2: (i) theintensitycalibrationvs. enegy is morepre-
cisefor theWuerenlingenmesults atleastfor the strongestines; (i) sincethe neutronflux
in Grenoble5.5 x 104 ncm~2 s~1) is morethananorderof magnitudehigherthanthatat
the Wuerenlingemreactor(3 x 103 ncm=2 s71), it wasnecessaryo make acomplicated
isotopicidentificationof the 1®4Ir and'®3Ir linesfor thelLL results.Suchidentificationis
not 100%reliable.An obsenationof theline in Wuerenlingeris a strongargumentfor its
assignmento 1%4Ir. This providesalsoameandor testingtheidentificationproceduraised
with the ILL data.The sameargumentsat leastpartly, arealsovalid for the corversion
electrondata(Tables2 and3).

All intensity scalesin Table 2 arereducedto relative intensitiesusedin Ref. 18 as
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well asin Ref. 19. This scaleis basedon settingl, = 100 for the intensive 112.2keV
transition.In orderto obtainthescaleof column2, theearlierrelative intensityscaleof the
Grenobledata,usedin alaboratoryreport[20] (seealsoRef. 21), hasbeendividedby 9 to
give comparabléntensitiesfor the82,84,112,123,138,148and184keV transitions.

TABLE 2. Secondaryy-raysandtransitionmultipolaritiesobsenedanddeduceanabasis

of four seriesof measurements$n columnsl,2 and6, selectedsetsof Grenoblemeasure-
ments[8] are given. The measurementat Wuerenlingen(Sect. 2.2) andthe corversion

electronmeasurementist Riga (Sect.2.3) arepresentedn columns3,4,5and7. Standard
errorsin termsof lastdigits aregivenin parentheses.

Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) corversion conversion pola-
E, L E, L (Riga-Salaspil$) (Grenoblé) rity¢

(keV) | (rel) (keV) (rel.)

929.890| 91.9 Li, M, Ny L,=13.1(18) | ‘M1
(6) (1.8)

€34.829| - Ly, L3, My, Ms Li_3,Mi_3, | TM2
(10) - N1_3

39.217 | 8.3 Ly, Ly, M1, N: L1=12.9(12) | M1
1) 5)

23119 | 37.3 | 43117 | 48 | Li = 13(d),I2,Ls, | L:1=9.56(83) | M1
(1) (26) (3) (12) M, M3, N1, 01

54.401 | 95.9 Ly, M, L1 =5.26(61) | (M)
(1) (5)

62793 | 16 L. =98(17), Ls,Ls, | L1=68.7(103)| M2
(3) (2 My, M3, N1, N3

82.339 | 24.0 | 82.335 17 L, =1.7(5), M, L, =1.35(9) M1

(2 (4) (4) (4)
84288 | 555 | 84280 | 52 | L:=1.06(15),L2, | L1 =1.06(9) | Mi+

(2) (36) (2) (6) L3, My, M>, M3 E2

93.166 | 16.6 | 93.156 | 18 K = 5.7(14), L =006(8) | MIL
(2) (4) (4) (4) Ly, My

95575 | 385 | 95563 | 33 K = 5.5(14), K =517(26) | MIL
(3) (17) (3) (5) Ly, My

112.230| 96.7 | 112.2200] 100 | K = 1.89(27), K=130(7) | M+
(1) (17) (12) (8) L, ) L27 L37 M17 E2

My, Ms, N, O

113.447| 45 | 113420 | 52 | K=27(11),L1 | K=350(22) | MIL
(1) 1) (15) (16)

115.473| 22.5 | 115464 | 25 K=190), 1. K =365(21) | M1
(1) (5) (4) (4)

117.880| 20.6 | 117.874 | 22 K =2006), 11 K=350) M1
(2) (8) (4) (4)

123.845| 48.3 | 123.839 | 47 K =25(6), 11 K =276(16) | MI
(1) (15) 3) (5)

132.883| 84 | 1326872 | 11.6 | K =1304), . K =084(6) | MIL

(2) (3) (6) (23)

Table2. (continued)

FIZIKA B 7(1998)1, 15-36 19



20

BALODISET AL.: STUDY OF '*4|R VIA THERMAL NEUTRON CAPTURE . ..

Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) conversion corversion pola-
E, I, E, I, (Riga-Salaspil$) (Grenoble) rity®
(keV) | (rel) | (keV) | (rel.)
136.100( 8.1 | 136.116| 15.7 K =14(7) M1
(2) (5) 4 (23)
138,686 38.7 | 138.689| 45 | K =0.89(20),L:, | K =1.07(8) | MI+
1) (7 3 4) Ly, Ly, M1z, M3 E2
142119 5.1 | 142.144[ 7 K =1.7(6) K=1.76(23) | M1
2 4 18) 4
142.199| 3.1 K = 1.90(21)
(6) 2
143594 30.8 | 143590 35 K =1.4(2), L K = 1.86(9) M1
1) (4) 3 4)
145.221| 5.2 | 145.214| 6.9 K =0.55(31) K=1.80(19) | EZ,
2 2 (12) | A7) M1
146.169| 4.3 | 146.202| 45 K = 2.3(10) K =235(3) M1
2 2 (200 | (14
147.630| 2.4
9) (5)
147.979| 2.2 | 147.946| 4.8
3) 1) (40) | (14)
148.934| 68.4 | 148.932| 73 | K =0.33(8),L1,L2, | K =0.42(3) E2
(1) (17) (3) (6) Ls, M3, M3, N3
152.405| 17.6 | 152.400| 17.8 K =10.14(4) K =0.42(4) E1,
(2) (4) (6) (27) E2
153.054| 23.7 | 153.049| 26 | K =1.7(4),L:,M; | K =1.55(12) | M1
@) (6) ®) 3
160.825| 16.2 | 160.818| 13.8 K,Li,Ls, LY K =0.66(7) | M1+
) 4) (6) (21) E2*
160.996| 20.1 | 160.992| 22 K, Ll,Lz,L?f‘) K =0.68(10) | M1+
2 4 (@) 3 E2"
161.507| 1.0
(10) 2
162.366| 2.4 | 161.961| 4.4
3) 1) (10) | (13)
162.774] 11.5 | 162.770| 9.8 K =0.67(34) K =030(3) | M1+
) ®3) (10) | (20) E2
165.374| 12.9 | 165.359| 9.3 K,LP K =1.2009) | M1*
3 ®) (13) | (14
165.448| 16.9 | 165.431] 17.1 K,LP K =127(13) | M1*
3) 5) (7 (21)
166.275| 4.6 | 166.260| 5.0
3 @) (30) | (15)
169.539| 9.3
(13) (14)
169.564| 11.3 K K =1.18(9) M1
2 3

Table2. (continued)
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Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) conversion corversion pola-
E, I, E, I, | (Riga-Salaspil®) | (Grenoble) rity®
(keV) | (rel) | (keV) | (rel)
169.662| 12.6
(35) | (25)
169.874| 7.4 | 169.857| 5.9 K =1.5(5) K =1.16(10) M1
(2 3) (200 | (18)
176.654| 7.5 | 176.645| 7.0 K =0.53(18) K =1.13(14) M1
3 2 (40) | (18)
179.226| 4.3 | 179.150| 7.6 K =0.13(6) K =0.95(8)
3 2 (45) | (19)
180.930| 2.4 | 181.000| 4.0
(5) 1) (80) | (12)
181.069| 2.1
©) 2
182.146| 4.3 | 182.142| 4.0
©) @) (30) | (12)
184.687| 44.0 | 184.684| 35.7 | K =0.22(5), K =0.19(1) E2
(2) (8) (6) (18) L1, Lo, Ls
186.162| 4.3 | 186.169| 2.9
3 @) (50) | (15)
193.928| 10.1 | 193.915| 9.0 K =0.70(20) K =0.67(6) E2
3 3 (13) | (18)
195.519| 10.0 | 195.507| 9.4 K =0.35(10) K =10.18(2) M1+
3 3) (18) | (19) E2
198.834| 7.0 | 198.753| 5.4
3 1) (80) | (19)
204.187| 4.2 | 204.164| 5.2 K =0.5(2) K =0.61(5) M1+
3 1) (50) | (16) E2
211.133| 2.8 | 211.173| 4.7 K =1.0(5) K =0.53(8) M1
4) (2) (30) | (30)
212.346| 7.4 | 212.373| 7.7
(2 (2) (30) | (19)
216.903| 2.0 | 216.874| 6.5
(6) 2 (70) | (20)
219.163| 8.8 | 219.420| 4.2 K =0.9(4) K =10.12(2) M1
(2 (4) | (120) | (13)
224.085| 8.6 | 224.073| 7.4 K K =0.51(4)
3 (4) (30) | (19)
225412 55 | 225.390| 7.2 K =1.004) K =10.39(4) M1
©) 1) (50) | (18)
226.299| 1.8 | 226.265| 2.0
(15) (2) (60) | (10)
226.639| 9.3 | 226.579| 6.7 K =0.48(18) K =0.42(3) M1+
(2) 3) (20) | (20) E2
228.070| 5.7
(@) 4
228.186| 7.3
(45) (18)

Table2. (continued)
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Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) corversion corversion pola-
E, I, E, I, | (Riga-Salaspil®) | (Grenoble} rity®
(keV) | (rel) | (keV) | (rel.)
228.201| 4.7
4) (2)
231.901| 5.7 | 231.873| 5.6 K =0.50(20) K =0.43(3) M1
3) (2) (60) | (A7)
234.817| 21.2 | 234.803| 18.1 | K =0.50(11) K =10.33(3) M1
2 ) 14) | (22
235.493| 3.8
®) 2
235.569| 8.7
(40) (22)
235.707| 4.2
4 (2
241.759| 3.7 | 241.665| 2.4
“4) (2 (90) | (12)
242314 5.1 | 242.332| 5.9
3) (2) (60) | (18)
245.115| 6.7 | 245.119| 9.2 K =0.25(9) K =10.14(2) M1+
3 ©)] (25) | (23) E2
245491 | 14.5 | 245.514| 15.8 K =0.32(9) K =10.30(2) M1+
2 (3 14) | @4 E2
245.943] 3.6
4) (2
246.022| 5.4
(45) (16)
246.051| 1.9
8 (2
248.599| 11.4 | 248.616| 11.2 K =0.20(8) K =0.35(2) M1+
(2) (2) (95) | (22) E2
250.686| 2.3 | 250.683| 4.3
(6) (1) (r5) | (13)
252.288| 5.2 | 252.263| 9.8
“4) (2 (50) | (25
255.313[ 17.1 | 255.350| 14.7 | K = 0.190(66) K =10.19(2) M1+
4) (1) (18) | (22) E2
262.739| 6.5 | 262.722| 5.9 K =0.8(4) K =10.18(2) M1
3) (3 (70) | (18)
264.744| 37.5 | 264.749| 32.1 K =0.22(8) K =10.22(1) M1+
3) 9 (13) | (30) E2
267.835] 9.4 | 267.797| 9.8
(2) 3 (45) | (20)
271.676| 26.8 | 271.661| 23.2 | K =0.188(66) | K =0.077(65) | M1+
3) (5) (20) | (23) E2
275.292| 27.0 | 275.282| 24.2 K =0.30(8) K =10.27(1) M1
2 4 a7 | 24
278.502| 84.7 | 278.518| 91 K=0.184(38) K =0.26(2) M1+
3 (21) )] ) E2

Table2. (continued)
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Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) corversion corversion pola-
E, I, E, I, | (Riga-Salaspil§) | (Grenoblée) rity®
(keV) (rel) (keV) (rel)
288.423| 5.5 | 288.406| 5.9
(8) 3) (50) (18)
294.411| 3.6 K =0.28(11)
(28) (15)
294.474| 20.5 K =0.22(8) M1+
(18) (21) E2
294.531| 19.4 K =0.11(1)
(6) 8
304.666| 6.5 | 304.711| 6.0 K K =0.20(2)
4) (2) (80) (18)
308.975| 27.2 | 308.944| 27.4 | K =0.124(34) K =0.16(1) M1+
(2 ) (20) (27) E2
310.594| 129 | 310.544| 7.0
2 3) (70) (21)
311.492| 7.7 | 311.557| 6.3 K K =0.16(1)
(4) (2) (80) (19)
314.065| 12.6 | 314.141| 18.0
(6) 9) (30) (22)
324.265| 8.7 | 324.250| 75
(3 3 (90) (22)
324.988| 14.1 | 325.028| 12.9 K K =0.18(1)
3 (5) (45) (26)
330.418| 8.1 | 330.443| 11.8 | K =0.38(18) K =0.20(2) M1
3 3) (70) (24)
335.095( 4.8 | 335.200| 4.3
(6) (2 (60) (13)
337.531| 29.3 | 337.531| 26.8 | K =0.078(42) K =0.15(1) M1+
4) (6) (35) (32) E2
340.813| 36.4 | 340.793| 38.7 | K = 0.186(46) K =0.16(1) M1
4) (6) (20) (47)
342.162| 3.0 | 342.205| 6.4
(8 2 (70) (19)
347.064| 4.3 | 347.025| 9.7
(5) (2) (70) (24)
353.963| 24.5 | 353.948| 27.6 K =0.09(4) K =0.16(1) M1+
(2) (7 (25) (48) E2
360.423| 13.5 | 360.451| 13.4
(3 3) (70) (34)
371.502| 100.7 | 371.443| 105.3| K=0.036(12) | K =0.033(3) E2
(2 (26) (16) (12)
383.676| 17.0 | 383.630| 18.1 K =0.11(6) K =0.11(1) M1
3 (5) (75) (36)
390.961| 27.5 | 390.953| 26 K =0.10(4) K =0.10(1) M1
(2) (6) (90) ()
414.783| 29.3 | 414.778| 37 K =0.11(4) K =0.095(4) M1
3 ) (70) (6)

Table2. (continued)
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Gamma-rays Gamma-rays Internal Internal Multi-
(Grenoble) (Wuerenlingen) conversion corversion pola-
E, I, E, I, | (Riga-Salaspil®) | (Grenoble) rity®
(keV) | (rel) | (keV) | (rel)
418.144| 29.0 | 418.078| 37 K =0.04(2) K =0.105(5) | M1+
3 (8) (60) (6) E2
424323 12 | 42431 | 9.4
(46) 2) (14) (28)
425.444 2.4 | 42595 | 9.2
(12) 3) (14) | (30)
435.840| 4.3 | 435.979| 4.1
9 3 (90) | (20)
440.458| 10.5 | 440.609| 16
(10) 4) (75) 4)
458.294| 19.6 | 458.73 | 32
©) 4 (20) (6)
460.250| 37.3 | 460.104| 51 K =0.024(12) | K =0.010(1) E1,
4 ) (70) (6) E2
467.413| 115 | 467.815| 39
(6) (4) (90) (6)
471.581| 9.7
(8) (6)
472.102| 10.1 | 47186 | 17
(10) 5) (20) (5)
487.176| 26.6 | 487.109| 41 K =0.072(36) | K =0.063(3) M1
(6) (6) (90) (8)
492.744| 4.2 | 49485 | 14
(79) 9) (20) ()
496.818| 2.1 | 496.35 | 21
(40) 3 15) )

Commentdo Table2:

®The largestobsened ICC value and a list of otherelectronlines obsered for this
transitionaregiven;in somecasenly obseredshellsarelisted. For transitionenegies
above 184.6keV the|CC valuesarereevaluatedwith respecto earlierdata[19].

’The largestobsened corversioncoeficient is given; for 34.8 keV transition— ob-
senedshells.

“The multipolarity givenhereis deducedrom the ICC valuesobtainedin Rigamea-
surementsynlessthey contradictthe dataobtainedat Grenoble(comparelable 3).

4The~v-ray enegiesandintensitiesneasuredh Gatchina.

¢The~-ray enegiesdeducedrom Grenoblecornversionelectrondata[8].
fThemultipolaritiesbasedn subshells.

9E1 follows from Rigadata,E2 from Grenobleresults.

hFor corversionelectronlines obsened asdoublets the multipolaritiesare evaluated
approximately
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2.3. Corversionelecton measuementgRiga& Grenoble)

Theinternalcorversionelectronspectrunfrom thermal-neutrorcapturein 1931r was
studiedwith themagneticbeta-spectrograpgR?2], installedat thetangentiacthannebf the
IRT reactoratthe Physicdnstitute(now the NuclearResearctCenter) Latvian Academy
of Sciencesin SalaspilsiearRiga. Thetamgets Jocatedhearthereactorcore,wereexposed
to a neutronflux of 3.2 x 102 ncm~2 s~1. The tamgetsconsistecf enrichedmetallic
iridium evaporatedn aluminiumfoils 0.74 um thick. The'?3Ir targetshadanenrichment
of 98.1%,andtheir thicknessesvere0.08and0.12mg cm—2. The momentunresolution
was0.40%and0.06%for 25and202keV electronsrespectiely.

The spectrumwasregisteredbetweenl6 and 420 keV. The transitionsat 84.28keV,
M1+18.8(6)%E2andat 112.23keV, M1+60.0(37)%E2wereusedfor electronintensity
normalizationwith respecto the ~-intensity scale. The multipolaritieswere determined
from the intensity ratios of the L;-, Lo- andLs-lines. We usedthe theoreticalinternal
conversioncoeficients (ICC) of Hagerand Seltzer[23]. The obsened corversionlines
have resultedn the ICC andmultipolaritiesreportedn Table2. Theexperimentakcorver
sioncoeficients,aswell asthe theoreticalvaluesfor the multipolesof interesthave been
publishedn aseparateeport[19].

Corversionelectronsfollowing neutroncapturewere obsened from 15 to 1500keV
with the spectrometeBILL [24] at ILL. The targetswere 50 g cm~2 thick and were
enrichedto 99.5%in 193Ir. The neutronflux was3 x 10 ncm—2 s~1. A partial evalu-
ation of thesedatacanbe foundin Table2. In generalthe dataof Simonoa et al. [19]
(in their reevaluatedform) agreesatistctorily with the resultsof the Grenoblemeasure-
ments.Thereareafew exceptionsvherethe higherresolutionof theBILL spectrometeis
essentialalsofor relatively intensie lines,anexamplebeingthe 152.4keV transition.

The multipolarity mixings obtainedfrom the subshelldataof Grenobleresultsfor 29
intensve transitions,are listed in Table 3. The completeBILL spectrometedatain a
compactorm arepresentedh Ref. 8.

2.4. Si(Li) detectomeasuementf low-enegy y-rays,and promptand
delayedy-y coincidencegGatdina)

The thermalneutron-capturey-ray spectrumwas measuredat the GatchinaVVRM
reactorin the enegy interval 7-85keV. A metallictargetwith a 93% enrichmenin 193|r
was exposedto an externalthermalneutronbeamlike the one usedin the coincidence
measurementeportedfor °2Ir [1]. The self-absorptionntensitycorrectionswere50%
for 23 keV, 30% for 40 keV and10%for 60 keV. The intensityscalewascalibratedwith
I, (43.1keV) takenfrom Ref. 18.

All coincidencemeasurementsith 4Ir wereperformedwith the experimentaketup
describedn the'®2Ir paper Ref. 1.

In the prompty-y coincidenceexperiment,the target consistedof 20 mg metallic
1931 powder, enrichedto 98%. The spectrometefor thesemeasurementsonsistedof
two HPGe-Ge(Li)planardetectorsThewindow of thedifferentialdiscriminator
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TABLE 3 (this andoppositepage).Relative experimentalndtheoreticakorver- in 141,
measureavith spectrometeBILL in Grenoblelntensitiesof v-rays(col.

26

E, I, K L, Ly Ls M,
(keV) | (rel)
22.309 100(3)
100
27.944 100(4) 14.3(7)
100 14.71
29.890 38.9(25) 100(2)
48.54 100
34.527 100(2) 7.2(5) 30.0(13)
100 9.90 1.10 22.78
34.829 100(2) 5.9(2) 58.2(16) | 31.1(11)*
100 6.96 47.39 25.76
35.750 100(2) | 39.7(19) | 28.9(11) | 23.9(9)
100 42.13 37.11 22.81
39.217 | 74.9 100(2) 8.5(3) 1.20(4) | 24.0(13)
100 10.05 1.25 22.81
41.166 1.15(17)| 66.4(2) 100(2)
1.43 92.00 100 0.40
43.119 | 335.8 100(2) 10.3(3) | 2.17(10)* | 22.9(7)
100 10.46 1.69 22.79
54.404 100(2) 20.5(9) 7.2(4) | 25.0(13)*
100 11.31 2.59 22.66
56.844 100(2) 12.1(5) 21.7(12)
100 12.54 3.83 22.67
62.793 | 14.2 100(2) 9.6(3) | 35.8(12)* | 25.8(8)*
100 9.68 33.61 25.06
64.647 100(5) | 7.8(12)* | 0.82(12)* | 19.4(14)
100 9.77 1.04 22.71
82.339 | 216.2 100(2) 11.3(5) 5.4(7) 22.8(10)
100 12.83 3.81 22.81
84.288 | 499.4 100(2) | 68.8(31) | 58.3(26) | 23.0(10)
100 72.73 58.14 22.89
95.575 | 346.5| 100(2)* | 21.3(7)* | 2.88(13)* | 0.64(13) | 5.0(2)*
100 14.84 241 0.99 3.37
109.400| 26.4 | 64.9(29)| 11.0(5) 100(2) 97(6)* 10.4(24)
66.58 8.07 100 82.96 1.96
112.23 | 870.5| 100(2) | 24.8(8)* | 66.1(19) | 52.4(17)* 8.2(4)
100 13.94 45.17 36.43 3.22
115.473| 202.3| 100(5) | 17.7(10)| 2.07(9) 4.35(12)
100 14.84 1.76 0.41 3.37
117.880| 185.6| 100(5) | 20.0(11)| 2.5(2) 4.0(3)
100 14.83 2.00 0.60 3.37
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sion coeficientsfor K, Ly, Lo, L3, My, My, M3, Ny andN, 3 subshellf transitions2)
aregivenfor linesmeasureavith GAMS spectrometers.

E, My M3 I Ny Multipolarity

(keV)

22.309 | 10.3(6)* 1.5(2) 14.6(4) M1
10.72 1.22 30.17 3.59

27.944 | 14.6(8) | 17.8(10) | 1.7(3)* | 6.52(10)| M1+6.3(6)%E2
22.51 25.31 4.35 14.94

29.890 | 16.1(5) 10.2(6) | 18.8(6) | 4.5(8) M1+0.49(5)%E2
20.03 12.26 29.29 9.79

34.527 | 3.2(3)* 3.9(3) M1
2.44 0.27 6.60 0.78

34.829 | 2.41(13)* | 15.4(4) 8.3(2) 4.7(2) M2
2.03 12.75 8.14 4,55

35.750 | 13.4(9) 7.3(7)* 4.2(10) M1+2.5(2)%E?2
10.39 9.43 6.59 5.95

39.217 4.6(5) 0.20(4) | 5.02(14) M1+0.014(6)%E2
2.48 0.31 6.55 0.79

41.166 | 20.9(8) 25.8(7) 14.4(16) E2
22.77 25.52 0.13 14.30

43.119 | 2.48(7) | 0.27(2)* | 5.54(16)| 0.68(3) | M1+0.064(11)%E2
2.58 0.42 6.50 0.86

54.404 | 2.5(2)* 0.25(5)* 7.9(7) 1.9(3) M1+0.26(4)%E2
2.81 0.66 6.34 0.97

56.844 2.9(4) 5.0(4)* M1+0.5(2)%E?2
3.12 0.97 6.30 1.14

62.793 | 2.8(3)* 11.9(3) | 6.7(3)* 3.5(4) M2
2.63 9.00 7.27 3.30

64.647 5.6(6) 6.7(4) M1
2.44 0.26 6.22 0.74

82.339 4.8(4) 8.1(5) M1+1.1(2)%E?2
3.21 0.98 6.21 1.15

84.288 | 18.5(8) 16.3(7) | 6.0(2)* | 9.9(10) M1+19.7(8)%E2
18.16 15.05 6.24 9.17

95.575 | 0.93(8) | 0.75(13)| 1.26(5) M1+3.0(3)%E2
0.60 0.25 0.92 0.24

109.400| 27.0(32) | 26.2(19) 13.9(28) E2
25.03 21.52 0.54 12.74

112.23 | 17.9(5) 14.8(4) | 1.42(17)| 8.23(23)| M1+72.9(21)%E?2
11.31 9.46 0.88 5.66

115.473 1.0(4) M1+1.4(4)%E2
0.44 0.10 0.92 0.15

117.880 1.43(9) M1+2.5(7)%E?2
0.50 0.15 0.91 0.18
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Table3. (continued)

E, I, K Ly Ls Ls M,
(keV) | (rel)
123.845] 434.9| 100(5) | 18.0(10) | 2.01(11) 4.08(22)

100 14.82 1.73 0.38 3.36
132.883| 75.6 | 100(6) | 20.4(13) | 54.6(35) | 45.0(28)

100 12.85 55.53 42.46 2.97
138.686| 348.4| 100(6) | 17.2(11) | 32.4(20) | 23.9(15) | 5.24(35)*

100 13.82 25.85 18.96 3.17
148.934| 615.8| 100(7) | 13.9(12)* 82(6)* 62.5(46) 4.4(5)

100 11.58 70.36 52.00 2.69
152.405| 158.1| 100(7) | 25.8(26) 82(9) 58.4(43) | 12.8(18)

100 11.60 67.03 49.13 2.69
160.825| 145.7| 100(9) | 14.4(16) | 20.7(21)* | 17.9(21)*

100 13.68 22.09 15.29 3.13
160.996| 180.7 | 100(15)| 18.8(28) | 5.4(10) 2.5(5)* 4.6(8)

100 14.61 4.47 2.37 3.34
184.687| 395.7| 100(6) | 20.0(13) | 76.5(48) | 51.2(40)* 5.1(6)

100 11.92 46.18 31.28 2.72
195.519| 89.9 | 100(10) | 10.6(26)* 61(7) 39.8(46)

100 12.02 41.63 27.47 2.74

* Intensityof admixturelineswassubtracted.

wassetsuccessiely on differenttransitionsandnearbyregionsof the~-spectrunin order
to subtracthe backgroundTheresultsof v-y coincidencaneasuremeni@representedh
Table4. Enegiesof the “gate” lines are given andthe “display” indicatesthe transition
enegiesobsenedwith the Ge(Li) detector Preciseenegies,taken from the GAMS data
(Table 2), are given in the third column. The initial and final states,connectecby the
transitionobsenedin the coincidencespectraareshawvn in thelasttwo columns.

In orderto searcHor isomericy-transitionswith enegiesbetweer80and500keV, an
enegy-timeexperimentwasperformedn therangefrom 5 to 3000ns. Oneof the Ge(Li)
detectorsvasreplacedy anorganicscintillator. Signalsfrom thatdetectoycorresponding
to E, =~ 1.5 MeV, were usedto startthe time-to-amplitudecorverter while the HPGe
signalsstoppedt. Theresolvingtime of the systemwasaboutl5 nsat E,(HPGe)= 50
keV. No new isomerictransitionof interestwasdiscoveredin this experiment.

A searchwasmadefor transitionspopulatingthe 7} ;, = 31.85 ms,147.1keV J™ =
4% isomericlevel. The aim of this experimentwas to discover positive pa- rity states
connectedo thatlevel by y-transitionswhichareexpectedo beof M1 or E2 multipolarity
in mostcases. Theisomericstateis depopulated (seeFig. 1) by
two stronglycorvertedM?2 transitionswith enegiesof 34.8and62.8keV to the84.3and
112.2keV 2~ statesThelatterdecayto thegroundstateby the M1+E2
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(this andoppositepage)
E, My M3 Ny Nojs Multipolarity
(keV)
123.845| 0.70(8) M1+1.4(4)%E2
0.43 0.097 0.91 0.14
132.883| 13.6(10)| 10.8(14)" 18(7)* | M1+88.5(23)%E2
13.91 11.05 0.80 6.65
138.686] 9.1(7)" | 5.65(46)* | 1.4(2) | 3.9(4) | M1+67.8(23)%&2
6.48 494 0.84 3.02
148.934] 22.7(16)| 18.8(14) 11.6(15) E2
17.67 13.54 0.71 8.20
152.405] 21.7(25)| 17.2(28) 7.2(14) E2
16.84 12.79 0.71 7.77
160.825| 9.7(12) | 6.0(11)* T.77(34) | MI1+71(7)%E2
5.56 421 0.82 2.49
160.996| 2.5(6) | 1.25(27)" | 1.25(24) M1+20(4)%E2
1.12 0.62 0.88 0.46
184.687| 17.6(12)| 12.3(26)° 3.909) E2
11.62 8.14 0.71 5.14
195519 9.9(21) | 6.7(11)° 5.9(13) E2
10.46 7.15 0.71 4.58
518.581(2)*
501.810(2) 194]:
467. 204 (2)” 7
436,295 (2)”
423727 (2)-
419. 610 (3)°
390.963 (3)°
377, 007(5)— ~——
47. 048 (3) g @
7.648 2° e E—
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:%%—%\ =i g }==:W; ——
S 1238 ! q _ S [
ol PRl S M |fe T EEEE el | [
195.526 27 SESNS J';, 5 g Bl SRR
T ] wfFe ] &[S SER T
= it mny s LI
H2ER : e =T mw% R e e
112.230 27 _ F’HES E EE;ES MZ§ @ gggFﬁé || L
84. 268 2° " @éﬁ?"éﬁﬁ&i R0 s | E S
87. 335 1 59_E 9:_155 122 s —Eg 3 : = ﬁ_
43.119 0 '5 823 8e.3 m ?5 ek __S_.__
Lri.ll‘l M1 M
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Fig. 1. Partial level schemeof %1r.
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TABLE 4. Resultsof they~y coincidencexperiments.

30

(A) Prompty-v coincidences

Gate Display | *E, (keV) | E; (keV) | Ef (keV)
By (keV) | By (keV)
43.1 92.8(5) 93.166 254.2 161.0
95.3(3) 95.575 138.7 43.1
115.1(3) | 115.473 254.2 138.7
117.1(3) | 117.880 161.0 43.1
152.1(3) | 152.405 195.5 43.1
181.0(3) - - -
(226.9(3)) | 226.639 309.0 82.3
(275.4(3))| 275.292 436.3 161.0
340.8(3) | 340.813 501.8 161.0
371.0(3) - - -
418.4(3) - - -
84.3 161.5(3) | 160.825 245.1 84.3
282.9(3) - - -
338.2(3) - - -
342.2(3) - - -
112.2 121.9(3) - - -
129.3(3) - - -
132.8(3) | 132.883 245.1 112.2
165.2(3) | 165.448 419.6 254.2
234.6(2) | 234.817 347.0 112.2
245.5(3) - - -
264.8(2) | 264.744 | 376.97 112.2
123.8 99.9(4) 100.353 | 371.3 270.9
(129.5(5))| 129.571 | 542.6 413.0
136.4(4) | 136.100 | 407.0° 270.9
153.3(5) | 152.960 | 524.2° 371.3
249.3(3) | 248.599 | 519.5° 270.9
271.7(3) | 271.676 | 542.6° 270.9
148.9 138.9(2) - - -
145.4(2) - - -
(189.5(2)) - - -
(204.9(3)) - - -
152.4 117.5(3) | 117.880 161.0 43.1
153.0 139.0(3) - - -
(184.7(3)) - - -
216.5(3) - - -
218.9(3) - - -
241.4(3) - - -
184.7 460.3(3) - - -
278.5 145.2(3) | 145.221 423.7 278.5
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Table4. (continued)
(B) Delayedy-v coincidence’s

Gate Display | *E, (keV) | E; (keV) | Ef (keV)
By (keV) | By (keV)
Ir K X-rays 100.4 100.353 | 371.3° 270.9
123.8 123.845 270.9 147.1
129.6 129.571 542.6° 413.0
142.1 142.119 | 413.0° 270.9
271.5 271.676 542.6° 270.9
3715 371.502 518.6 147.1

“SeeTable2.
*Thesdevelsareincludedin thelevel schememainly on the basisof coincidenceadata.

“This experimentwas madein orderto searchfor the populationof the 32 msisomericstate.
Thedisplayshawvs theenegiesof lines(in keV) detectedn the HPGedetector

transitionswhoseK-conversioncoeficientsare 10.3and3.8, respectiely. Thelr Ka X-
rays,whichaccompayp thedecayof these2~ stateswereusedin this experimento select
isomericdecayprocesseslhemeasurementsereperformedwith the HPGedetectorand
aNal(TI) scintillator Thewindow of adifferentialdiscriminatorwasseton the partof the
Nal(Tl) ~-ray spectrumgcorrespondindgo the K X-ray line. A part of this line is related
to K-cornversionof the 84.3and112.2keV transitionsandis delayedwith respecto the
~-raysregisteredn the HPGedetector

The~-spectrumgatedby K X-ray eventselectronicallydelayedoy 5 to 75 mswith re-
specto pulsesrom theHPGedetectoywasstoredn themultichannehlnalyzerin orderto
minimizethechance-coincidenavents thetwo detectorsvereplacedascloseaspossible
to ametallic'®3Ir targetof afew milligrams, andthe neutronbeamwasdiaphragmedby
8LiF. Thecountingratesin thedetectorslid notexceed200counts/sChancecoincidences
weretakeninto account.

The~y-transitiondisted in the secondpart of Table4 areobsenedto populatethe 32
ms isomericstate. The display of both partsof Table 4 is similar. From theseresultsit
is possibleto constructsystemof positive parity levels not obseredin the (d,p) reaction
and/orvia the primary neutroncapturespectrum.

2.5. Thereaction'®3Ir(d,p)**Ir (Munich)

The!%3Ir(d,p) reactionspectrumvasmeasuredt the TandemAcceleratorof the Uni-
versity and TechnicalUniversity of Munich in Garching. The target consistedof 1%31r
enrichedo 98%.1t hadanareaof 1 x 4mm? andits thicknessvas35 g cm—2 onab ug
cm~2 thick carbonbacking.A deuterorbeamof enegy E; = 22 MeV wasused.

Protonswere detectedn a gas-filledlight-ion detector[25] in the focal planeof the
high resolutionQ3D spectrograpl26]. After theentrancdoil, anincidentparticlepasses
amultiwire proportionalchamberconsistingof two anodewires betweera cathodeplane
foil anda cathodestrip foil. The enegy-losssignalis obtainedfrom the anodewires.
The particleis stoppedin a plastic scintillator which yields the rest-enegy signal. The
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type of theincidentparticlecanbeidentifiedby combiningthe enegy losswith therest-
enegy signal.Enegy of the particleis determinedy its positionin thefocal planeof the
spectrographUncertaintyof theintrinsic positionis lessthan0.1 mm. Dependingon the
magneticfield of the spectrographrelative enegiescanbe determinedo a precisionas
goodas0.1keV.

For protons,angulardistributionsat four anglesfrom 20° to 50° weremeasuredThe
elastic-scatterintine wasobseredby asolid-statenonitordetectorintensitief thelines
in the position sensitve detectorwere normalizedusing datafrom the monitor counter
Weightedmeanvaluesfor level enegiesandtheir errorswerecomputedrom the dataat
all four anglesTheresultsarelistedin Table5.

3. Discussion

A level schemebasedn theabove describedesultsaswell asonthecomplementary
experimentakesults,is presentedn Ref. 8. The attempthasbeenmadeto interpretethis
level schemein termsof the rotor-plus-two-quasiparticlesnodel, for all levels up to the
340keV excitationenegy andfor afew higherlying levels.

Here,we presenbnly a partiallevel schemdseeFig. 1). This level schemellustrates
mainly the useof theresultsof Table2. The multipolaritiesandspinsshown in Fig. 1 are
basedntheRiga-Salaspilsorversionelectronspectraln afew casege.g.,the152.4keV
line), multipolaritieswereupdatedvith regardto the Grenobleresults.

From the data on neighbouringnuclei *!Ir, 1%3Ir, 1930s, a numberof low-lying
negative-paritybandswith K = 0,1,2 and 3, andalsoa few positive parity bandsare
predictedin 1%4Ir. They arebuilt on the Nilssonprotonorbits 3/27[402], 1/2+[400] and
11/27[505], andneutronorbits3/2~[512], 1/27[510] and11/2*[615]. Thedetailedanal-
ysisof all obtained-esultg(seeRef. 8) allowedtheidentificationof 9 negative parity bands,
or bandheads,and 3 positive parity bandheads,including the 518 keV 2t bandhead,
probablyrepresenting y-vibrationonthe 147.0keV 47 level.

Odd-oddnuclei can be describedwithin the framewnork of the interactingboson-
fermion-fermionmodel (IBFFM) [27-31], which couplesthe valence-shelproton and
neutronquasiparticledo the even-eszen core describedin the interactingbosonmodel
(IBM) [32]. The correspondingomputercodelBFFM [33] allows the calculationof en-
ergy spectraglectromagnetipropertiesspectroscopistrengthsn transferreactionsand
spectradistributions.Recently suchcalculationsvere performedor the low-lying (upto
0.5 MeV) negative parity levelsin 1°4Ir andfor their (d,p) spectroscopistrengthg12].
Thebosoncorewasfitted to the low-lying levels of the even-ezennucleus'®¢ Ptusingthe
O(6) limit of IBM which is applicablein the Os-Ptregion [34-36]. Then,in analogyto
the previous calculationfor 1°2Ir [1], the O(6) parametersvererenormalizedo thetotal
bosonnumberN = 4. Thefull accounbf thesecalculationnecanfind in Ref. 8.
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TABLE 5. Level excitation enegies and relative differential cross-sectiongin relative
units)obseredin the'®3Ir (d,p)'**Ir reaction.

Eege | dEege do/dQ), Eg = 22 MeV

(keV) | (keV) [ 20° 30° 40° 50°
0.10| 0.16 | 168(13)| 133(13)| 98(13)| 55(5)
43.06| 0.16 | 138(11)| 118(14)| 89(12)| 50(5)
83.88| 0.08 | 975(70)| 850(70) | 560(60) | 343(24)
112.22| 0.08 | 955(60)| 685(60) | 555(60) | 333(23)
138.4 | 0.3 203(20)| 137(18) | 62(12)| 5
148.75| 0.13 | 610(40)| 430(40) | 340(40) | 193(17)
161.14| 0.13 | 490(40)| 448(40) | 314(37)| 179(17)

192.70| 0.10 20 18(5) | 10 10(3)
244.4 | 0.4 89(15) | 63(9) | 47(10)| 30(5)
255.1 | 0.3 106(16)| 77(11)| 54(11)| 37(6)

278.74| 0.12 | 475(40)| 303(28) | 345(40) | 208(16)
296.34| 0.10 | 1030(70) | 570(50) | 565(60) | 287(21)
311.6 | 0.4 103(16)| 70(10)| 58(11)| 37(7)
337.4 | 0.4 195(30) | 118(19) | 114(19)| 62(11)
346.76| 0.19 | 455(50)| 370(40) | 240(31) | 156(16)
376.76| 0.11 | 1010(70) | 740(60) | 645(70) | 359(26)

393.0 | 0.12 20 18(8) | 16(7) | 11(5)
422.15| 0.16 | 306(23)| 204(19) | 145(24)| 87(8)
4339 | 04 66(9) | 31(7) | 33(6) | 27(21)
467.7 | 0.4 33(5) | 28(5) | 23(7) | 17(4)
489.55| 0.18 | 195(12)| 114(9) | 90(11)| 64(6)
501.9 | 0.3 75(8) | 41(6) | 34(6) | 22(7)
522.5 | 0.4 68(7) | 17(3) | 10(3) | 9(2)
545.37| 0.16 | 217(13)| 119(9) | 105(11)| 62(5)
557.8 | 0.5 39(7) | 19(4) | 20(5) | 11(4)
572.4 | 0.7 15 23(7) | 33(10)| 5

578.97| 0.23 94(15) | 94(8) | 61(14)| 46(8)
591.9 | 0.4 15 39(5) | 27(5) | 12(3)
605.73| 0.17 48(10) | 64(6) | 44(7) | 25(3)
619.9 | 0.4 14(5) | 63(6) | 38(5) | 22(4)

639.55| 0.21 38(5) | 74(7) | 54(6) | 28(10)
656.42| 0.22 78(10) | 77(8) | 49(6) | 29(4)

667.5 | 0.4 51(7) | 66(7) | 46(6) | 23(7)
677.49| 0.23 80(8) | 94(9) | 56(7) | 49(4)
694.5 | 0.5 11(4) | 31(4) | 29(6) | 11(2)

707.7 | 0.4 | 36(5) 40(5) | 29(7) | 17(6)
719.1 | 0.4 | 31(4) 26(4) | 25(6) | 18(2)

7463 | 03 | X 50(6) 58(12) | 40(5)
759.0 [ 03 | X 56(7) 80(15) | 54(6)
7726 | 04 | X 41(6) | 23(6) | 32(4)

FIZIKA B 7(1998)1, 15-36 33



BALODISET AL.: STUDY OF '*4|R VIA THERMAL NEUTRON CAPTURE . ..

Table5. (continued)

Eovo | dEuge do/dQ), Eq = 22 MeV
keV) | (keV) [ 20° 30° 40° 50°
799.7 (08 | X 11(3) 35(12) | 10

808.7 | 0.3 | 188(19)| 88(10)| 70(15)| 83(15)
819.2 | 03 | X 68(9) 74(14)| 85(16)
834.2 | 09 | X 15(4) | 11(4) | 10
853.8 | 0.4 | X 27(5) | 28(8) | 41(9)
872.4 | 03 | X 63(13)| 72(14)| 36(10)
879.4 | 06 | X 45(12)| 38(11)| 52(12)
888.00| 0.14 | X 10(4) | 10 13(4)
897.4 | 05 | X 34(5) | 28(8) | 21(6)
908.2 | 0.6 | 10 17(4) | 18(6) | 17(4)
921.2 | 05 |10 17(3) | 10 19(4)
934.0 | 0.8 | 10 20(6) | 12(4) 7(3)
948.11| 0.18 | 283(21) | 283(23) | 141(20) | 149(14)
965.9 | 0.7 | 10 31(7) | 22(6) | 12(4)

1001.2 | 0.4 | 31(6) |55(8) | 30(7) | 30(6)
1029.6 | 0.23 | 171(14) | 130(14) | 90(14)| 85(10)
10445 | 0.8 | 10 27(7) | 21(7) | 12(5)
1062.5 | 0.4 | 55(7) | 42(6) | 44(9) | 27(6)
1074.0 | 0.3 | 145(13) | 114(12) | 88(14) | 75(9)

1087.5 | 0.3 88(11) | 54(9) 65(11) | 39(7)
1095.6 | 0.7 | 549) |25(7) | 10 10
1105.8 | 0.4 | 449) | 41(5) | 43(9) | 34(6)
1115.2 | 0.6 72(11) | 40(6) | 10 10

1122.1 | 0.4 | 46(9) | 35(5) | 4509) | 25(6)
11345 | 0.4 | 83(8) |55(6) | 43(9) | 21(5)
1146.7 | 0.3 | 88(8) |58(6) | 42(9) | 35(6)
1161.7 | 0.3 | 85(8) | 24(6) | 48(9) | 45(7)
1179.6 | 0.3 | 53(6) | 37(4) | 30(6) | 34(6)
1198.10| 0.24 | 223(20) | 117(11) | 107(15)| 95(11)

1211.1 | 0.6 79(13) | 51(7) 32(8)
1222.7 | 04 | 111(6) | 81(9) | - 79(11)
1234.6 | 0.6 60(14) | 37(6) | - 24(6)
1249.8 | 0.5 58(16) | 41(6) | - 57(8)
1258.0 | 0.9 34(15) | 59(7) | - -

4. Conclusions

The results presentedhere on the measurementof the 1%3Ir(ng,)'%*Ir and
1931r(d,p)'**Ir reactionsrepresena partof dataobtainedin a larger collaboration.They
includedetailsimportantfor the constructiorof the level schemeandfor the assignment
of the spinsand parities. Sincethe main paper[8] is alreadyvery long, this information
is publishedseparatelyThe factorssupportingpublicationof thesedataare: (i) isotopic
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identificationof the lines detectedn the Fribourg-Wuerelingerand Riga-Salaspilsnea-
surementshavs with high certaintythatthey aredueto *4Ir, andnot '*31r from double
neutroncaptureii) theearlier(n, 10w ) Measurementsithoughlesssensitie, present
someavhatmorereliable~-intensityscalefor intensve low-enegy transitionsbetweer3

and112keV.

The goodagreemenbbsened betweerthe datatakenin WuerenlingerandGrenoble
indicateghatthereareno systematierrorsandthatthe quoteduncertaintiesrerealistic.
Thisis notquiteobviousfor suchcomplicatedspectraWe notea few discrepancieghich
canbeexplainedby thedifferencesn enegy resolution.
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PROUCAVANJE 4 Ir UHVATOM TERMICKIH NEUTRONA | (d, p) REAKCIJOM

Prolwtavala su se stanjau *4Ir reakcijama®®Ir(n, v) i 1®3Ir(d, p). Mjerenja uhvata

termickih neutronanaCinjenasu uz reaktoreu Grenoblu,Wuerenlingenu SalapsisuZa

mjerenja-y-zratenjavisoke enegije upotrebljarao se spektrometaparova, a za niske

enegije difraktometar Konverzijske elektronese mjerilo magnetskimspektrometrom.
Mijerenjareakcije(d, p) visokog razlivanjaizvedenasumagnetskinspektrometromUs-

poredbetin mjerenjaomogLEile supouzdandzotopnoprepoznaanjeprijelazau °4Ir, a

spektrikorverzijskihelektronai odredivanje multipolnostiprijelaza.Dobiveni su podaci
osnwashemeaspada®r.
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