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1. Introduction

The Te nucleiwith only two protonsbeyondthe closedshell Z = 50, spanthe wide
neutronnumberregion N = 50 — 82 (A = 112 — 134), allowing to investigatehe evolu-
tion of the main nuclearstructuresf the numberof valenceneutronis graduallychanged.
Oneof them,the2® Te nucleus hasbeeninvestigatedn the pastby variousexperimental
methodd1]. In spiteof thewide rangeof reactionsemployedin the previous studies,an
insufficient accurag andanincompletenesef datapreventa comprehensie analysisby
moderrtheoreticamodels.In particular verylittle is known onelectromagnetitransitions
betweerexcitedlevelsabore 0.73MeV. In this connectionit is interestingo notethesur
prisingly large cross-sectionf the 58 d 125™ Te long-livedisomerpopulatedoy the (v, v)
reactionthroughthe unknovn doorway statesat about4 MeV excitationenegy [2]. This
curiouslylarge valuecould beinterestingfor possiblepumpinga ~v-ray laser[3]. In order
to obtaina completdevel schemeaupto severalMeV excitationenegy, we performedhe
complex experimentaktudyof this nucleusby the (n,y), (d,p) and(*He &) reactionswith
greatlyimprovedresolutionandsensitvity. The presenthermalneutroncapturey-ray and
~y-coincidencestudieson 125 Te were performedfor thefirst time. Somepreliminaryre-
sultswerepublishedn Ref. 5. In orderto presere the superiorquality andcompleteness
of theaccumulatediatafor furtheranalysisandcomprehensie theoreticainterpretation,
we decidedto collectall thesedatain a separatéssue.The experimentaldatapresented
herecould be alsousefulfor otherapplicationgncluding variousnucleardatafiles. The
constructiorandinterpretatiorof thelevel schemeof 123 Te will be publishedater[6].

2. Thermalneuton capture studies

Singlevy-ray spectraand~y~y-coincidencedollowing thermalneutroncapturen 12‘fTe,
were measuredvith semiconductodetectorsat the light-waterreactorLWR-15 at Rez.
Thetargetconsistingof 1.2 g of metallicTe, enrichedn 124 Teto 92.4% ,wasirradiatedoy
thermalneutrondrom a 6 m long neutronguide[4]. The beamwascollimatedto anarea
of 2.5mmx 25 mm beforehitting thetarmget. Thethermalneutronflux atthetargetposition
waslx10% cm=2 s7t,

Singley-rayspectraveretakenwith a22%HPGedetectomwith aresolutionof 2.0keV
atthe1332keV ¥°Coline and4.8keV at 6534keV overall periodsof measurementhe
detectompulsesvereprocessewvith standardIM electronicsaandstoredin aPC.Thecen-
troid positionsand peakareaswere obtainedby meansof a computerprogramin which
the peakshapewasassumedo be gaussianyith atail on the low-enegy side.The low-
enegy partof thesinglespectrunis shavnin Fig. 1. For calibrationpurposesanauxiliary
measuremerttasbeenperformedwith a mixed Te-Cl target. The enegy calibrationwas
madewith well-known low-enegy transitionsin 25Te [1], v-raysfrom the3*Cl(n,y) re-
action[7] andprominentbackgroundinesof 2H and®°Co. Intensitiesof y-ray transitions
in 122 Te werenormalizedusingtheabsolutentensityof 7.8%of the6620keV line in *¢Cl
[7]. A systematierrorof 20%in thedeterminatiorof absoluténtensitiesin 125 Te s con-
nectedwith the uncertaintyof the capturecross-sectiomf 124Te [8]. In orderto identify
the y-rays belongingto the 123 Te(nyy) reaction,a separateun with a naturaltellurium
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targetwasperformed All y-raysassignedo 125 Te with a possibleplacementn the level
schemarelistedin Tablel.
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Fig. 1. Thepartof thesingley-ray spectrunfrom thereaction'?* Te(n,y)'?5Te. Thepeaks
aremarkedby transitionenegiesin keV.

TABLE 1. Gammaraysfrom thermalneutroncapturein 124 Te.

b b
E? I & E¢ E? r 4 E¢
(keV) ooy () (keV) (keV) moomy (%) (keV)
176.30(5) 438 1.4 321.11| | 28537(5f 050 3.0 1071.65
191.43(5) 015 21  729.22 729.22

204.14(4) 164 09 52531 321.06(6) 0.10 3.9 64221
208.09(5) 009 34 67143 326.99(9) 0.04 11 -
227.91(5) 0.05 3.8 671.43 346.34(8) 0.05 10 1017.71
247.67(5) 0.40 1.3 1319.53 377.46(22) 0.08 33 1699.93
261.42(7) 004 79 786.72 380.44(5) 7.74 0.7 52531
264.34(12) 0.02 16 1319.53 387.97(15) 0.02 20 -
265.88(7) 0.04 75 1319.53 394.63(9) 0.04 10 -
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Tablel. (continued)

AID

E? I AL E¢ E? I AL E¢
keV)  mdm %) keV) || (keV) o (%) (keV)
403.86(9) 0.13 12  1133.11| 641.85(5)  0.68 1.2  786.72
408.04(5) 5.19 0.5  443.53| 648.01(9) 004 9.1  1319.53
41155(22) 0.05 33  1053.76| 671.43(5) 0.66 0.9  671.43
427.85(5) 6.36 05  463.34|| 684.40(6) 0.15 4.1  1209.73
44353(5) 882 0.6  44353| 686.67(8f 007 7.5 135753
449.82(9) 0.03 12 1092.4 2009.33
455.40(10) 0.02 13 - | 693.72(5) 573 0.6  729.22
461.69(5) 035 1.7 1133.11| 701.58(5) 0.15 3.4  1911.1
463.35(5) 2.30 0.3  463.34| 704.94(5) 021 2.3  1242.94
46555(5) 115 05  786.72|| 716.24(15) 0.03 19  1357.53
488.42(13) 0.02 24 — || 721.24(10) 0.10 10 -
490.94(6) 0.06 5.1  1133.11| 724.83(17) 0.04 18 -
497.35(17) 0.04 26  1133.11| 729.22(5) 158 0.6  729.22
502.30(5) 3.33 0.4  537.79| 739.24(23) 0.02 26 -
516.69(18) 0.04 26  1053.76| 750.68(5)  0.62 1.1  1071.65
519.28(11) 0.03 19 (1652.50)| 764.34(10) 0.05 11  1435.89
528.63(5) 0.42 1.4  1066.42| 766.71(8)  0.07 6.1  2009.33
532.82(5) 0.45 3.1  1319.53| 771.64(10) 0.04 12  1904.90
535.81(6) 0.27 4.8  1322.42|| 781.84(5f 107 1.9  1319.53
537.79(5) 5.83 0.4  537.79 1245.9
546.56(5) 3.14 0.6  1071.65| 785.51(9) 0.20 9.2  2108.58
554.39(5) 0.20 2.5  1017.71| 794.22(5)  3.02 05  1319.53
556.73(5) 0.13 4.0  1766.45|| 797.11(5)  0.82 1.3  1322.42
561.71(10) 0.04 14 — || 799.27(11¢ 0.11 9.3  1242.94
566.86(6) 0.08 4.9  1699.93| 801.17(13* 0.08 13  1265.16
571.37(6) 0.09 53  1242.94|| 809.94(9)  0.04 10  2129.60
574.17(5) 0.44 11  1017.71| 818.38(8)  0.04 14 -
580.44(7) 0.04 10 (1652.53)| 821.58(6) 0.11 4.4  1265.16
585.88(9) 0.04 11 (1652.53)|| 823.88(9) 0.05 9.8 -
590.39(5Y 0.75 0.9 1053.76| 827.82(9)  0.03 20 2150.1
1319.53|| 839.19(9) 0.08 83  1911.1
593.58(7) 0.09 7.0 1265.16| 840.75(21) 0.04 17  (1907.2)
595.78(5) 0.13 7.6  1133.11| 850.28(23) 0.03 21 -
600.58(5) 1.77 1.2  636.07| 851.87(18) 0.04 16 (2061.02)
606.70(5) 1.08 1.6  642.21| 856.18(5) 0.36 1.7  1319.53
610.22(5) 0.94 1.8  1053.76| 858.46(13) 0.04 15  1587.28
616.21(13) 0.03 15 - || 865.39(10) 0.06 10 (1652.53)
22.88(5) 059 1.4  1066.42| 875.85(8) 0.09 6.8  1319.53
1832.32|| 878.28(10) 0.04 14 -
626.47(21) 0.03 26  1759.49| 881.74(10) 0.05 9.8  2204.09
628.08(5F° 037 1.9 1699.93| 884.94(6) 0.13 45 1956.74
635.91(5) 4.15 0.8  671.43| 887.11(6) 0.23 4.0 1529.71
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Tablel. (continued)

AIb

E3 r 5 E; ES r % Ef
(keV) woomy (%) (keV) (keV) foony (%) (keV)
88856(5) 0.77 1.3 1209.73| 1097.63(5¢ 113 1.1 113311
894.78(24) 0.02 27  1529.71| 1115.23(9) 0.07 83  1652.53
903.18(10) 0.05 11  1956.74| 1123.58(10) 0.06 10 1759.5
907.31(10) 0.05 9.4  1978.76| 1130.53(11) 0.06 13 (1918.55)
911.04(18) 0.03 19  143589| 1132.37(6f 0.25 3.2  2204.09
913.13(6) 0.14 4.3  1699.93 1670.16
915.95(15) 0.03 18 (1932.08) 1137.28(11) 0.06 9.5 (1580.8)
923.29(5f 029 2.4  1652.53| 1139.61(8) 0.06 10  2270.83

1994.8| 1143.91(8) 0.09 6.4  1587.28
931.25(17) 0.04 23 — || 1147.94(17) 0.04 15 -
937.47(5) 030 2.3  2009.33| 1150.25(22) 0.03 21 -
940.94(6) 0.16 4.3  1670.16| 1158.85(14) 0.07 12 -
950.24(24) 0.03 21  2649.65| 1160.78(10§ 0.10 8.4 18323
972.51(14) 0.08 13 (1435.89) 2226.18
975.41(6) 0.15 4.7  2047.5| 1170.42(10) 0.11 8.0  1899.00
979.84(9) 0.10 8.1 (1766.45)| 1175.46(6y 0.21 3.3  1904.90
981.72(9) 0.08 8.3 (1652.53) 2246.51
984.33(5) 0.29 2.4  1713.52| 1182.65(9) 0.09 7.1 23156
992.39(9) 0.10 7.9  1435.89| 1189.28(7) 0.13 55  1918.55
995.44(11) 0.05 13  2049.51| 1194.81(14) 0.06 14  3106.07
998.49(7) 0.11 5.6  1670.16| 1199.98(16) 0.12 16 -
1001.30(6) 0.16 3.8  1322.42| 1207.295)¢ 1.12 0.9  1242.94
1004.86(9) 0.07 9.7  2076.95 3106.07
1010.53(12) 0.05 13  1652.53|| 1209.59(18) 0.06 14  1652.53
1014.53(10) 0.03 18 - || 1211.91(15) 0.06 13 -
1018.36(5) 0.31 23 (1053.76)|| 1218.43(9) 0.06 85  2351.66
1027.52(23) 0.03 18 — || 1225.19(20) 0.05 15 -
1029.33(17) 0.07 12 (1699.93)|| 1227.10(6§ 0.26 3.5  1170.16
1030.92(5) 0.61 13 17595 1956.74
1036.73(5) 0.39 2.8  2108.58| 1229.67(5f 0.87 1.0  1265.16
1042.12(6) 0.19 3.7 1713.52 2550.14
1045.52(15) 0.04 23  2310.75| 1233.13(15) 0.05 20  1904.90
1049.35(15) 0.05 18 2292.9|| 1237.18(5)  0.35 2.3  (1775.0)
1054.19(7)  0.06 12 - || 1241.11(10) 0.12 7.8  1766.45
1057.50(9) 0.09 7.9 (1521.16)|| 1242.92(5) 0.44 2.3  1242.94
1066.29(5f 0.66 2.0  1066.42| 1247.6(3) 0.02 44 191853

1529.66|| 1251.00(19) 0.04 20 -
1078.24(9) 0.08 7.9  2150.1|| 1255.4(3) 0.04 26  1699.93
1086.05(6) 0.29 4.2  1529.66|| 1257.07(16) 0.07 15  1899.00
1092.88(12) 0.06 13  2226.18|| 1261.00(12F 0.17 16 1932.1
1095.71(10) 0.06 19 2415.6|| 1262.18(15) 0.16 17 1990.0
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Tablel. (continued)

AID

E¢ I Al E¢
(keV) e %) (keV)
1264.91(10) 0.08 8.0 1899.00
1269.94(6) 023 3.0 1713.52

1904.90

1274.60(18) 0.02 32  1813.0
1284.22(9)  0.45 7.0 1319.53
1956.74

1286.6(3) 0.13 24 -
1296.7(5¥  0.13 24  1932.1
1759.5

1307.26(5) 055 1.6 1771.16
1832.3

1319.53(7) 0.36 5.1 1319.53
1322.79(12) 0.19 9.4 1766.45
1327.20(11" 0.27 8.6 1771.16
1338.06(6) 0.21 4.4 2009.33
2410.1

1342.35(12) 0.07 12 2585.76
1347.94(18) 0.07 15 2076.95
1349.71(79 025 4.4  1813.0
2020.44

1367.17(7) 016 5.1 1904.90
1378.66(9) 0.14 7.9 2049.51
1382.69(11) 0.08 10 1918.53
1385.82(9) 011 7.2 19111
1388.19(21) 0.05 18 2061.02
1395.41(17) 0.06 13 -
1397.49(9) 0.13 6.1  2068.7
1400.40(5) 051 1.6 (1435.89)
1412.60(10) 0.60 1.8 2049.51
1418.89(5) 0.60 1.8 1956.74
1421.57(9) 017 5.7 1865.12
1424.86(20) 0.06 27 2061.02
1435.91(10) 0.05 28 (1899.00)
1437.61(13) 0.13 11 -
1440.94(5) 049 1.9 1978.76
1448.16(14) 0.08 14  1911.1
1452.91(11) 011 11 2181.93
1455.42(7) 022 5.0 1899.00
1461.36(5) 0.35 2.0 1904.90
1466.0020) 0.06 16 -
1470.64(20) 0.03 34 2009.33
1475.03(6) 024 3.8 1918.53

Arb

Ey I 5 Ef
(keV) o (%) (keV)
1477.84(22) 0.05 19  2550.14
1493.30(6) 0.78 3.3  1956.74
1494.70(9) 0.37 6.8  1529.71
1497.47(11) 0.11 9.4  2226.18
1503.49(11) 0.08 12 2232.6
1509.29(19) 0.10 12 -
1511.4(3)  0.08 15  2181.93
1513.33(6) 0.47 2.7  1956.74
1515.71(15) 0.08 12  2649.65
1522.38(11) 0.08 9.1  2251.1
1528.89(10) 0.09 9.0 (1529.71)
1535.02(119 0.11 9.6  2607.02

1978.76
1538.70(19) 0.07 15  (1982.2)
1541.4(3) 005 21  2270.83
1545.76(13) 0.09 11  2009.33
1549.16(8F 0.23 4.9  2087.0
1551.76(18) 0.08 15  1587.28
1554.84(6) 0.36 3.4  2226.18
1565.91(11) 0.08 8.4 (2009.33)
1575.28(24) 0.04 24 -
1578.04(8) 0.28 5.0  2649.65
1579.71(16) 0.10 14  2550.14
1582.99(14) 0.13 12  2220.17
1584.60(13) 0.16 9.3 (2313.64)
1587.27(5) 073 1.1  1587.28
1591.84(8) 0.12 6.8  2129.60
1598.93(7) 0.16 4.9  2270.83
1605.99(6) 0.27 3.0  2049.51
1611.56(24) 0.06 20  (2150.1)
1617.51(5) 0.50 1.6  2061.02
1621.59(9F 0.19 57  2351.66
1631.91(18) 0.06 14 -
1634.4(3)  0.05 18 -
1637.02(12) 0.09 8.7 -
1641.32(24) 0.05 18 -
1643.61(9) 0.20 56  2181.93
1645.78(12) 0.13 8.8 -
1650.30(8) 0.17 7.1  2379.47
1656.87(11) 0.10 9.9  2293.1
1664.74(11) 0.12 7.8  2108.58
1669.89(6F 0.31 2.9  2132.0
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Tablel. (continued)

AID

Es I AL E¢ ES I AL E¢
(keV) aem () (keV) || (keV) o () (keV)
1678.17(14) 0.15 10 1713.52| 1868.25(16) 0.15 12 =
1680.09(15) 0.19 7.5 2351.66| 1870.03(15) 0.23 6.5  2313.6
1682.31(17) 0.10 12  21455| 1872.00(17) 0.11 11 -
1686.18(67 0.36 3.3 2129.60| 1878.5(3F 0.11 27 2607.12
1688.45(18) 0.10 13 (2132.0)|| 1882.45(10) 0.13 9.0 1918.55
1699.87(11) 0.30 12 2770.65| 1886.24(15) 0.07 18 -
1705.44(9) 0.10 9.8 — || 1888.41(12 0.15 7.9 2351.66
1708.90(10§ 0.12 85 2379.47 3208.26

2438.7|| 1897.09(9) 0.18 5.6 (2567.98)
1713.43(8¢ 0.37 4.3 1713.52| 1899.4(3)  0.04 24 24387
1729.48(22) 0.05 25 — || 1905.38(8) 0.38 4.2 1904.90
1732.87(7% 0.31 3.9 2270.83| 1908.26(13) 0.16 6.8 2351.66
1735.39(13) 0.12 9.0 — || 1910.50(15) 0.14 8.0  2372.6
1738.41(7) 024 4.1 2181.93| 1913.09(11) 0.13 7.9 2438.84
1744.05(8) 0.18 6.3  2415.6| 1919.55(12) 0.22 6.4 2649.65
1748.97(11) 0.07 11 - 1918.53
1753.08(15) 0.05 14 — || 19215997 042 32 1956.74
1756.62(8)  0.13 5.3 — || 1926.73(19) 0.06 22 -
1760.59(9) 0.12 5.8 (2204.09)| 1928.79(6) 0.45 3.1 2466.59
1763.35(9) 0.09 7.5 2226.18| 1933.20(9) 0.17 5.9 -
1766.18(9) 0.14 5.0 — || 1935.80(22) 0.05 17 2379.47
1769.05(18) 0.03 21 (2438.7)| 1939.16(9) 0.12 7.2 -
1775.32(13) 0.09 8.7 — || 1942.81(10) 0.10 10 1978.76
1777.92(10) 0.10 30  2315.6| 1950.18(14) 0.08 20  3021.3
1782.81(8) 0.13 7.5 2226.18| 1954.01(15) 0.11 10 -
1788.02(7) 020 4.4  2232.6|| 1956.73(5) 2.76 0.5 1956.74
1795.12(9) 0.19 4.2 2466.58| 1960.04(9) 0.16 8.3 -
1799.33(9) 0.12 6.7 2528.6| 1967.16(17) 0.06 18 -
1807.22(9) 0.12 6.6  2250.8| 1971.59(13) 0.11 8.6 (3291.1)
1827.28(13) 0.10 8.7 2270.83|| 1973.92(9) 0.19 5.2 2009.33
1829.68(9° 0.22 4.6 1865.12| 1978.76(5) 050 2.0 1978.76
1832.17(20) 0.07 13 2560.73| 1984.88(13) 0.11 9.9 -
1834.81(8) 0.17 55  2372.6| 1990.79(20) 0.16 19 -
1838.42(12) 0.08 13 2567.98| 1992.9(3)  0.15 22 -
184151(9) 010 11 2379.47| 1994.6(3) 0.12 25 2438.84
1844.86(14) 0.07 20 — || 2002.63(15) 0.11 13 2466.58
1849.41(23F 0.07 16 (2310.7)| 2009.28(10) 1.53 1.4 2009.33
1851.54(9) 0.15 7.9 2315.64| 2014.16(22) 0.10 22 (2550.14)
1855.4(3) 0.06 22 — || 2018.25(17) 0.06 20 (2689.7)
1857.71(14) 0.11 11  2528.6|| 2022.92(13) 0.13 6.9 2466.58
1863.64(9) 0.38 6.9 1899.00| 2025.52(19) 0.08 12 2061.02
1865.10(8) 0.43 6.3 1865.12| 2032.14(10) 0.09 85 24954
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Tablel. (continued)

AID

ES r % Ej ES I 7 Ef
(keV) a0 (keV) || (keV) e () (keV)
2039.28(18) 0.10 12 (2674.30)|| 2233.01(21) 0.08 14 2770.71
2041.46(16) 0.16 7.6 2076.95|| 2235.56(12) 0.26 4.3 -
2044.34(21) 0.08 11 — || 2245.30(19) 0.11 13 (2974.9)
2047.27(11) 0.41 2.7 2585.76| 2247.15(16) 0.13 11 224651
2049.6(5) 0.04 26 (2495.4)| 2252.0(2) 0.04 19 -
2052.27(13) 0.15 5.9 — || 2268.2(4) 0.04 24 -
2058.8(3) 0.07 24 — || 2270.49(17) 0.13 84 -
2060.67(21) 0.11 15  2504.2| 2273.36(18) 0.12 8.1 3002.01
2066.08(25) 0.08 16 — || 2275.6(3) 0.08 13 -
2068.01(17) 0.15 8.7 (2607.1)| 2278.2(2) 0.07 13 2313.54
2070.68(11) 0.31 3.3 3142.25| 2281.2(2) 0.10 13 -
2073.07(11) 0.27 3.7 2108.58| 2283.16(18) 0.13 11 -
2077.04(10¢ 0.49 2.7 2076.95|| 2288.65(18) 0.16 7.7 -
2086.99(13) 0.13 6.8 2550.14| 2291.3(2) 0.08 11 3021.26
2094.09(10) 056 1.8 2129.60| 2296.1(3) 0.06 20 -
2098.58(18) 0.05 25 — || 2302.62(13) 0.13 7.0  2974.9
2103.37(167 0.12 9.9  3174.6|| 2305.51(13) 0.18 5.1 -
2106.25(19) 0.13 11 2550.14| 2308.5(2) 0.10 11 2770.71
2108.41(13) 025 6.0 2108.58| 2310.6(3) 0.08 14 -
2111.41(17) 0.10 11 — || 2313.68(11) 0.34 2.9 2313.54
2124.66(15F 0.13 10  2568.0| 2316.2(3) 0.11 18 2351.66
2128.12(13) 0.11 9.2 — || 2317.9(3) 0.09 24 (2990.79)
2141.76(13) 023 8.3 2585.76| 2328.1(2) 0.10 15 -
2146.69(23) 0.05 17 — || 2330.3(2) 0.17 8.5 (3002.01)
2149.87(21) 0.13 13 (2819.7)| 2332.85(12) 0.31 3.9 (2775.7)
2151.79(16) 021 75 — || 2335.84(17) 0.12 84 28727
2161.23(24) 0.08 16 — || 2342.24(17) 011 84 -
2163.17(26) 0.07 18 — || 2345.2(3) 0.07 14 -
2168.81(16) 0.09 13 — || 2348.2(2) 0.06 14 -
2173.76(20) 0.06 14 — || 2351.75(13F 0.16 5.7 (2814.3)
2176.37(16) 0.08 9.5 — || 2355.65(18) 0.08 12 (2819.7)
2182.41(20) 0.10 12 — || 2370.18(12F 0.23 4.0 (2405.5)
2184.6(3) 0.08 16 2220.17|| 2378.1(3) 0.07 23 -
2186.69(11) 0.36 4.2 2649.65| 2380.00(13 0.25 6.0 2379.47
2190.71(11F 021 4.3 2226.22 2415.6
2193.85(24) 0.05 19 2729.64|| 2383.05(15) 0.13 6.7 -
2204.84(16) 0.10 13  2649.81| 2393.6(2) 0.07 17 -
2208.43(21) 0.07 20 — || 2396.92(13) 0.15 7.3 -
2211.25(13) 0.15 11 — || 2400.5(2) 0.13 11 (3072.3)
2215.9(3) 0.10 22 (2754.1)|| 2402.90(16) 0.32 5.9 2438.84
2218.4(3) 0.10 22 — || 2408.34(16) 0.11 12 -
2227.29(21) 011 16 — || 2415.34(16) 0.08 11 -
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Tablel. (continued)

AID

AIb

E¢ I AL E¢ E¢ I Al E¢
(keV) dem @) (keV) || (kev) e @) (keV)
2419.44(11) 0.23 3.9 —|[2614.26(12) 0.17 17 2649.81
2422.54(15) 0.15 6.8 — || 2616.2(3) 0.09 23 -
2425.1(2) 0.09 11 (2888.4)| 2630.64(21) 0.06 17 -
2428.0(3) 0.08 18 — || 2633.53(20) 0.10 8.7 -
2430.4(5) 0.13 35 2466.58| 2644.59(20) 0.17 9.8 3106.07
2434.95(21¢ 0.08 13 3106.07| 2659.3(4) 0.06 20 -
2454.17(15) 0.10 9.2 (3183.9)| 2662.78(18) 0.11 14 3106.07
2458.4(2) 0.10 14 — || 2670.59(12) 0.19 4.9  2705.9
2460.77(13) 021 6.8  2495.4| 2674.24(10F 0.35 2.6 -
2467.03(13¢ 0.13 9.4 2466.58| 2678.43(11) 0.27 3.4 -
2469.61(17) 0.11 11 — || 2683.07(18) 0.08 11 -
2475.07(13) 0.28 6.9 — || 2692.80(18¢ 0.19 8.5 (3231.7)
2477.0(3) 0.10 18 — || 2696.62(23) 021 14 -
2480.14(12) 021 5.2 — || 2699.01(20) 0.26 11 (3142.31)
2483.8(3) 0.06 27 3021.26| 2705.6(3) 0.09 20 -
2485.8(5) 0.05 30 — || 2716.33(12) 0.12 4.1 (2751.8)
2492.29(12) 0.17 4.7 (3563.5)| 2719.82(11) 0.13 3.8 -
2495.38(11) 0.19 4.2 — || 2730.55(15¢ 0.31 8.0  3174.2
2500.5(3) 0.04 21 — || 2735.48(17) 0.15 9.2 2770.71
2509.1(3) 0.09 19 — || 275124 ©  0.07 23 2785.83
2510.92(15) 0.18 11  2974.9| 2767.26(15) 0.05 26 -
2514.62(13) 0.12 7.6 2550.14| 2770.46(15F 0.10 6.8 2770.71
2518.56(16) 0.08 11 — || 2781.83(21) 0.09 12 (2819.7)
2521.81(11F 0.23 3.5 — || 2784.34(23¢ 0.09 14 2785.83
2525.04(14) 0.18 6.2 — || 2792.92(15) 0.14 7.4 (3256.7)
2527.19(12) 0.24 4.6  2990.7| 2799.30(14) 0.16 5.1 -
2532.81(11) 0.24 3.4  2568.0| 2801.88(15) 0.12 7.6 (2801.9)
2539.40(23) 0.05 22 3002.01| 2814.15(18) 0.08 11 -
2550.78(10F 0.39 2.6 2550.11| 2827.67(11) 0.20 3.9 -
2554.71(14) 0.15 7.4 — || 2846.27(12) 023 4.7 -
2557.38(13) 0.22 5.0 3021.26| 2854.18(15) 0.16 7.3 (2854.7)
2560.66(17) 0.10 13  2560.9| 2862.65(10) 0.25 3.2 -
2566.1(2) 0.10 12 — || 2869.4(3) 0.06 21 -
2568.72(13F 0.20 6.0  2568.0| 2873.58(20) 0.05 21 -
2571.92(16) 0.11 8.9  2607.1| 2876.93(15) 0.17 6.6 -
2577.85(14) 0.13 8.3 3021.26| 2885.0(3) 0.05 25 (2919.7)
2580.72(11) 0.20 6.1 — || 2893.97(11) 0.16 5.1 -
2589.81(23) 0.11 13 — || 2898.00(10) 0.16 8.0 (2898.4)
2503.55(15) 0.16 7.5 — || 2902.38(15) 0.12 5.6 (2938.3)
2597.50(15) 0.16 6.9 — || 2906.1(3) 0.05 13 -
2607.01(12) 0.19 5.2  2607.1| 2914.07(21) 0.08 10 -
2609.64(10) 0.45 3.4 — || 2916.86(10F 0.24 4.7 6568.97
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Tablel. (continued)

AID

AIb

E¢ I AL E¢ E¢ I Al E¢
(keV) dem @) (keV) || (kev) e @) (keV)
2022.25(23)  0.05 12 — [ 3238.39(15) 0.10 18 -
2025.67(15) 0.09 7.9 — || 3242.0(4) 0.07 18 -
2033.18(20) 0.20 11 — || 3251.81(12) 0.18 4.5 -
2035.34(15) 0.25 9.2 — || 3263.91(15) 0.09 8.6 -
2039.98(11) 0.05 27  2974.9| 3278.37(11) 0.29 3.5 (6568.97)
2043.5(3) 0.06 23 — || 3291.83(14) 0.15 5.2 (3291.1)
2056.05(10) 0.50 2.4  2990.7| 3301.58(15) 0.12 8.3 -
2064.55(15) 0.18 6.0 — || 3311.88(12) 0.13 5.5 (6568.97)
2069.92(20) 0.08 13 — || 3332.68(23) 0.13 9.0 -
2977.3(4) 0.07 20 — || 3336.25(17) 0.17 7.1 (6568.97)
2080.38(15) 0.19 7.4 — || 3345.3(3) 0.05 15 -
2086.37(15) 0.18 6.2 3021.26| 3350.26(12) 0.16 5.2 -
2000.02(15) 0.12 10  2990.7| 3360.82(10) 0.54 2.0 6568.97
3005.68(12) 0.23 5.6 6568.97|| 3373.86(14) 0.11 5.5 (6568.97)
3014.40(11) 0.28 4.0 6568.97| 3378.66(18) 0.07 9.1 -
3022.27(20) 0.09 13 3021.26|| 3385.02(10) 0.24 2.9 (6568.97)
3036.76(11F 0.22 11 (3072.3)| 3394.48(11) 0.48 3.4 (6568.97)
3043.69(21) 0.12 15 — || 3405.6(3) 0.08 16 -
3057.33(12) 0.10 12 — || 3426.73(10) 0.43 2.1 6568.97
3068.27(11) 0.24 4.5 — || 3432.09(20) 0.07 11 (6568.97)
3078.01(21) 0.10 10 — || 3459.06(18) 0.15 9.5 -
3080.73(14) 0.19 5.2 — || 3463.04(10) 061 2.3 6568.97
3089.1(3) 0.10 14  3532.7| 3496.54(10) 0.27 3.0 6568.97
3092.10(20) 0.14 12  3554.2| 3501.63(12) 0.17 4.1 -
3096.24(20) 0.12 13 — || 3547.72(10) 058 2.9 6568.97
3101.5(3) 0.06 21 — || 3554.28(15F 0.25 7.3 (3554.1)
3106.41(10F 0.25 3.9 3106.07| 3567.25(10) 0.25 7.9 6568.97
3120.63(20) 0.11 10 — || 3574.6(5) 0.09 24 -
3125.85(11) 0.27 4.0 — || 3577.86(20) 0.24 9.4 6568.97
3130.61(20) 0.06 25 — || 3594.2(7) 0.07 29 6568.97
3138.67(10) 0.47 2.5 — || 3617.41(14) 0.16 5.2 -
3142.48(18) 0.15 8.2 3142.31|| 3630.20(20) 0.08 10 (6568.97)
3164.78(14) 0.15 5.4 — || 3648.32(13) 0.18 5.5 6568.97
3168.28(12) 0.06 19 — || 3652.24(20) 0.10 8.7 -
3174.07(15) 0.09 14 (3208.26)| 3660.9(3) 0.04 17 -
3180.3(4) 0.04 25 — || 3665.1(3) 0.04 18 -
3184.20(15) 0.15 6.8 3183.9|| 3670.71(15) 0.08 7.5 (6568.97)
3192.7(3) 0.05 14 — || 3696.30(15) 0.05 9.4 6568.97
3207.84(14) 0.14 5.6 3208.26| 3706.35(12) 0.06 18 -
3210.89(12) 0.17 4.8  3652.5| 3713.4(3) 0.05 16 -
3219.01(11) 0.34 4.2 — || 3745.3(4) 0.07 13 -
3223.75(18) 0.15 9.7 — || 3749.48(12) 0.24 2.9 (6568.97)
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Tablel. (continued)

Ee 1 Aar Ef Ee 1 A" g
(keV) m (%) (keV) (keV) (101—0n) (%) (keV)
3755.13(21) 0.07 8.8 (6568.97)| 4387.25(14) 0.06 12 6568.97
3766.89(20) 0.05 11 — || 4393.1(3) 0.04 14 6568.97
3779.4(5) 0.07 21 — || 4422.52(24) 0.03 36 6568.97
3782.98(16) 0.28 5.7 6568.97| 4439.39(11) 0.50 2.2 6568.97
3793.37(24) 0.10 14 (6568.97)| 4460.35(11) 0.67 1.9 6568.97
3798.26(12) 0.44 3.2 6568.97| 4492.19(10) 0.25 2.4 6568.97
3813.9(3) 0.08 11 — || 4508.05(11) 0.22 2.7 6568.97
3817.2(3) 0.07 11 6568.97| 4519.8(3) 0.04 14 6568.97
3839.46(21) 0.16 9.7 6568.97| 4559.56(10) 1.75 1.7 6568.97
3863.33(13) 0.12 5.1 (6568.97)| 4590.18(11) 0.62 1.8 6568.97
3879.01(18) 0.13 6.4 (6568.97)| 4612.14(11) 4.23 2.1 6568.97
3890.57(12) 0.12 34 — || 4663.84(13) 0.15 4.5 6568.97
3894.67(11) 0.21 2.8 — || 4669.88(18) 0.08 7.7 6568.97
3919.33(10) 0.87 1.4 6568.97| 4703.74(14) 0.14 5.1 6568.97
3961.57(14) 0.32 7.3 6568.97| 4809.2(6) 0.07 19 6568.97
3982.95(4) 0.49 138 6568.97| 4855.44(11) 0.22 2.3 6568.97
4001.05(11) 041 2.7 6568.97| 4869.8(7) 0.02 30 6568.97
4008.15(18) 0.10 10 (6568.97)|| 4898.52(15) 0.07 13 6568.97
4018.90(12) 0.46 3.2 6568.97| 4916.32(17) 0.09 9.6 6568.97
4074.6(3) 0.07 14 (6568.97)| 4981.59(12) 0.23 3.1 6568.97
4102.65(10) 0.26 5.4 6568.97| 5039.42(13) 0.14 4.2 6568.97
4130.2(3) 0.05 14 6568.97| 5133.5(5) 0.02 23 6568.97
4153.02(13) 0.07 8.2 6568.97| 5249.28(10) 3.66 1.5 6568.97
4158.92(16) 0.06 9.8 6568.97| 5303.77(16) 0.14 5.8 6568.97
4164.03(26) 0.05 13 — || 5326.0(6) 0.07 14 6568.97
4189.37(13) 0.34 4.1 6568.97| 5502.4(2% 0.08 25 6568.97
4217.7(3) 0.25 13 6568.97| 5514.2(2% 0.10 20 6568.97
4253.70(13) 0.23 35 6568.97| 5839.65(11) 1.78 2.0 6568.97
4297.84(18) 0.09 7.7 6568.97| 6030.8(4) 0.31 16 6568.97
4318.0(3) 0.05 14 6568.97| 6125.42(10) 1.15 1.0 6568.97
4322.32(26) 0.07 10 6568.97| 6533.56(11) 3.23 2.1 6568.97
4342.96(11) 0.61 2.0 6568.97| 6569.07(11) 1.61 2.0 6568.97
4364.7(3) 0.05 17 6568.97

“Numbersn parenthesedenoteheuncertaintie®f thelastdigits. They includestatistical
andsystematicagrrors.

bStatisticalerroris given.20%systematicagrrorin consequencef uncertaintyof capture
cross-sectiomustbetake into account.

°Enegy of initial state Bracketsexpressuncertainplacement.

dUnresoheddoublets.

¢Enegiesandintensitiesfrom singleor doubleescapgeaks.

™MultiplacementOnly principalcomponents given.
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3. Light-ioninducedreactions

The experimentswere performedat the TandemAcceleratorof the University and
TechnicalUniversityof Munich. Thereactionproductsvereanalyzedn the Q3D spectro-
graph[9] equippedwith a position-sensitie cathode-strigletectomwith single-stripread-
out[10,11]andalong-focal-planealetectomith tracereconstructiorfl12].

The(d,p) measurementsereperformedwith 17 MeV deuteronst two scatteringan-
glesof 15° and30°. This allows partly to avoid the problemof interferenceof Te peaks
with backgroungpeaks The90.7%enrichedamgetof 124 Te haddimensionf 1 x 4 mn?
andathicknesf 40 ug/cn? ona4.7 pug/cn? thick carbonbacking.Severalspectravere
recordedn therangeup to 3.3 MeV by taking 7 overlappingruns, eachabout700 keV
wide. The exampleof the protonspectrunis givenin Fig. 2. Theintrinsic positionpreci-
sionis betterthan0.1 mmwhich makes
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Fig. 2. The protonspectrumat the angleof 15> from the reaction*?*Te(d,p} ° Te, using
17MeV deuterorbeam.The peaksaremarkedby correspondindevel enegiesin 125 Te.

it possibleto determingthe enegy of strongespeakswith a precisionup to 0.1 keV with
anenegy resolutionof about4 keV (FWHM). This resolutionis about3 timesbetterthan
in theprevious(d,p) measuremeniL3]. Eachrunwascalibratedusingcorrespondindgevel
enegiesdeterminedn thethermalneutroncapturereaction.
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TABLE 2. Levelsof125Te obseredin the(d,p) reactionatabeamenegy of 17MeV and
atanglesof 15° and30°.

Enegy* Relative Intensity Enegy” Relatve Intensity
(keV) 0=15° ©=130° | (keV) 0 =15° 0 = 30°
0.1(2) 6520(150)|[ 1715.7(6) 13(2)

35.40(20) 4770(130)|| 1759.78(27)  44(4)

145.13(11)  845(17) 2121(87)|| 1770.59(27)  42(4)

443.3(4) 416(12)  140(23)|| 1813.0(5) 461(19) 107(15)
462.8(4) 52(5) 50(17) || 1820.2(4) 755(24) 510(27)
525.28(12) 164(8)  146(26) || 1824(1) c 39(8)
537.74(10) 172(5)  277(33) || 1863.4(5) c 82(12)
636.17(9) 184(7)  230(33) || 1888(1) c 14(6)
641.56(11) 134(6)  310(37) || 1905.2(7) c 44(10)
671.25(8) 2664(31) 1773(80)|| 1918.6(8) c 20(7)
685.1(6} 15(3) 1929.4(6) c  543(98f
705.3(6¥ 5.2(17) 1956.72(15) 819(27) 660(150%
729.05(6) 1650(17)  823(53) || 1966.7(5) 27(6)

786.78(8) 793(11)  877(56)|| 1982.3(6) 785(22)  798(54)
804.61(14) 68(4) 37(17) || 1994.6(6) 62(8)  386(68}
847.90(29% 12(2) 2009.77(22) 252(12) 369(35)
1017.6(5) 5.4(11) 2049.14(28) 1865(23)  2358(58)
1053.72(9)  710(10)  520(40) || 2061.4(5) 21(5)

1066.16(18) ~ 445(8)  348(35)|| 2079.5(4) 47(5) 60(13)

1133.11(10)  730(21)  722(50)| 2112.5(4) 4071(33) 6900(100)
1148.73(21) 42(3)  115(20) || 2126.8(4) 1184(18)  2623(63)

1203.9(113 31(12) || 2153.4(5) 71(5) c
1243.3(4) 120(19¥ 57(15) || 2187.7(4) 204(8) 1020(140%
1265.15(20) 304(36} 287(30) || 2206.9(5) 25(4) c
1277.7(5) 43(11) 2223.9(5% 15(4) c
1315.0(4) 19(4) 53(17) || 2250.1(4) 539(13) 800(110%
1319.71(13) 167(6)  194(27)|| 2274.2(43 96(6) c
1357.62(27) 27(3)  83(22) || 2282.6(4) 59(6) c
1427.90(23) 12(3) 2305.2(6¥ 24(5) c
1435.81(11) 218(7) 186(28} || 2315.6(4) 1787(58) 2690(150%
1520.3(5) 5.2(22) 2332.7(4) 346(11) 960(140%
1529.85(9) 171(6)  103(12) || 2338.6(7) 37(7) c
1536.3(7} 5(2) 2351.7(4) 236(9) c
1551.3(7% 7(2) 2375.41(26) 82(5) 143(18)
1558.8(7} 6(2) 2382.0(4) 49(5)

1581.0(4) 15(2) 2391.1(4) 84(10) 125(7)
1587.20(10) 184(8)  443(23)|| 2398.1(9 26(4) 34(5)
1652.4(5) 9.6(18) 25(9) || 2412.3(4) 35(4) 38(5)
1670.5(6) 8.5(18) 2419.1(3) 81(8) 121(7)
1700.09(15) 450(10)  475(26) || 2426.2(9) 28(4) 41(5)
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Table2. (continued)

2439.3(5) 27(3)  28(4)
2450.62(28)  42(4)  53(5)

2457.9(7) 17(3)  36(5)
2465.84(29) 117(6) 145(7)
2605.5(7) c 53(5)

2479.06(29) 22(4)  32(4)
2488.36(29) 104(6) 129(7)
2495.0(7) 29(5)  39(5)
2521.0(4)  161(8) 208(8)
2525.7(5) 24(7)

2542.0(4) 45(9)  106(7)

2547.2(7) c  3505)
2556.8(7) c  43(5)
2590.4(7) c 151(8)
2596.0(7) c  69(6)
2622.6(6) c 389(12)
2630.5(6) c 175(8)
2642.4(6) c 393(12)
2651.3(7) c  3505)
2669.7(6) c 300(10)
2680.2(7) c  40(5)
2684.8(7) c  42(5)
2690.1(7) c 325
2704.6(4) 98(8)  134(6)
2711.6(4) 37(7)  53(5)
2717.3(4) 23(5)  36(4)
2723.1(5) 41(4)
2730.2(4) 39(7)  65(5)

2743.1(4)  93(20) 114(5)
2748.63(29) 484(56) 700(13)
2761.5(4)  102(25) 144(7)
2768.07(28) 393(49) 476(12)
2773.3(4)  63(17)  71(8)

2784.2(4) 55(9)  78(13)
2804.6(4) 128(12) 187(14)
2816.7(7)  97(10) c
2832.1(5) 112(21) c
2840.8(5)  200(25) c

2852.3(5)  99(20)
2860.8(5)  44(5)
2868.4(7)  34(5)
2874.3(8)  23(4)
2881.5(8)  21(4)
2888.5(4)  134(9)
2900.0(6)  141(9)
2910.0(5)  118(9)
2927.3(7)  34(6)
2932.7(7)  112(9)
2038.5(7)  49(6)
2950.0(7)  59(7)
2965.4(7) 273(11) c
2988.6(6)  60(7) 128(20)
3008.2(5)  39(7) 61(7)
3015.1(7)  34(7) 73(7)
3022.6(6)  50(7) 38(6)
3032.0(5) 217(13) 165(30)
3044.9(8)  89(10) ~ 80
3060.2(5) 206(11) 175(33)
3071.0(5)  94(8) 121(30)
3082.3(8)  43(7)

3090.9(5) 203(11) 202(33)
3098.3(7) 147(10)

OO0OO0O0O00O0O0O0O0O0O00O0O 00

3130.1(4) c  362(39)
3143.3(4) c 317(38)
3151.0(8) c  138(30)

3169.5(5) 149(28) 175(32)
3189.4(12) 118(18) 163(30)
3201.0(6) 106(19) 127(25)
3210.6(6) 81(18) 135(25)
3218.6(11) 59(16)

3235.5(10) 68(14)

3259.8(7) 220(13) 238(55}
3272.7(12)  82(8)

3297.5(10)  76(7) 240(66}
3329.5(9) 124(28)

*Weightedaverageof two anglesmea-
surements.

bUnknown contaminant.
¢Completelyobscurecby a broadcon-
taminantpeak.

Ipartly belongsto 22 Te.

¢Possiblybelongsto 127 Te.

fPartly belongsto 12° Te.
9Possiblybelongsto 13! Te.
hSuperimposeanto a broad contami-
nantpeak.
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Individualrunsweresevn usingdatafrom a monitorcounter(Si telescopeletector)vhich
recordedheelasticallyscatteregarticlesat afixedangleof 40°. Someminor contamina-
tion from otherTe isotopeshasbeensubtractedisingwell-known Q-valuesandassuming
that the relative intensitiesof contaminantpeaksfollow thosereportedpreviously [14—
16,13]. Weightedmeanenegiesand correspondingelative intensitiesof the (d,p) peaks
attwo anglesarelistedin Table2.

The (3He o) experimentwasperformedwith a 32 MeV He beamat only oneangleof
10°. The effective thicknessof the target of 97.8%enriched*?¢ Te was 60 ug/cn?. This
spectrumwasrecordedby a large detectorin a wide rangeup to approximatelyd.7 MeV
[12]. The enegiesweredeterminedy a polynomialleast-squarefit procedurausingthe
accurateenegiesof thelow-lying statesobtainedin the (d,p) study Above 3.3 MeV, this
enegy calibrationbecomesnuchlessreliabledueto the lack of accurateenegy points.
Therefore,for theseenegiesthe intrinsic high position-sensitie precisionof the large
detectorcould not be fully realized.An enegy resolutionof about18 keV (FWHM) for
the singlea-peaksat lowestexcitationswasobtained Fewv contaminanpeaksfrom other
Te isotopeshave beenidentified by comparisonwith the calculatedenegies using the
Q-valuesfrom the Wapstratablesandthe known spectroscopiinformationon tellurium
isotopesTheabsolutecross-sectiongeredeterminedy measuringhetotalbeamcurrent
into a Faradaycup.Enegiesandcross-sectionef the obseneddiscretex-peaksarelisted
in Table3.

TABLE 3. Levelsof 125Te obseredin the ®He,a) reactionat a beamenegy of 32 MeV
andatanangle® = 10°.

Enegy Intensity Enegy Intensity
(keV) (microbarn/sr) (keV) (microbarn/sr)
36.5(19) 43(4) 1357.8(14) 28.8(24)
145.0(11)  1035(43) 1378.3(30% 3.4(12)
317(4y 11.6(15) 1434.5(14) 31.2(26)
446(4) 6.9(21) 1527.2(16) 14.4(19)
464(3) 4.8(17) 1583.4(195 9.6(15)
521(4) 6.7(14) 1643.3(26) 5.3(12)
639.4(21)  339(79) 1661.5(26) 3.9(17)
667(3) 58(4) 1698.9(26) 4.3(17)
786(4) 15.1(26) 1725.8(143 77(4)
803(4) 17.6(26) 1757.7(19 13.2(17)
1026.0(42 2.7(12) 1813.8(28) 14(5)
1054.3(12) 56(4) 1826.4(28) 11(4)
1086.3(25) 6.3(14) 1885.5(28) 6.7(24)
1117(3¢ 4.7(13) 1909.0(19) 23(4)
1135.7(14) 38(4) 1922.0(28) 12(3)
1152.9(17) 26(4) 1968.2(213 19(5)
1237.0(20y 10.3(17) 2007.1(14 20.2(24)
1264.8(13) 54(4) 2045(3) 5.7(21)
1315.6(13f 60(4) 2082.2(14) 19.4(24)
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Table3. (continued)

Enegy Intensity Enegy  Intensity
(keV) (microbarn/sr) (keV) (microbarn/sr)
2104.8(29) 6.4(21) 2772(4F  14.3(36)
2159.9(21) 11.3(21) 2847(5) 8.9(24)
2189.5(21) 12.5(21) 2911(5) 6.2(21)
2226(3) 6.7(21) 2966(4)  13.7(24)
2259.4(245 8.8(21) 3005(5)  7.2(21)
2316.5(22) 10.0(21) 3049(4F  20.1(27)
2364(3) 7.8(21) 3105(5) 1.5(11)
2388.8(26) 8.2(21) 3164(4) 3.4(17)
2427(4) 7.4(21) 3215(4) 3.8(18)
2449(3) 9.1(21) 3339(5) 8.1(21)
2492(4) 4.3(21) 3375(5) 6.3(19)
2530(4) 6.5(21) 3488(5) 4.1(18)
2557(4) 6.9(21) 3564(5) 4.4(19)
2582.1(28)  14.2(24) 4208(5) 2.7(12)
2641.5(24) 17.3(26) 4302(4F 2.4(12)
2678(5) 6.9(21) 44814y 3.6(12)
2733(4) 5.7(21) 4513(4)F 5.3(14)

epossiblyperturbedy transitionin 123Te.

bPerturbedy transitionin 127 Te.

¢Possiblyperturbedby anunknavn contaminant.

4Unknown contaminant.

¢Comple structure.

fThereareunknavn contaminanpeakson bothtails.

9Doubletstructure.

hUncertaintiesof the enegy valuescould raiseup fasterthan quoteddue to the lack of
calibrationpointsat higherenepies.

4. Angularcorrelationeffectin thermalneution captue

In our coincidencaneasurementsye obsereda strongyy-correlationeffect whichis
manifestingtself by the deviation of somebranchingratiosin they+-coincidencespectra
relative to the singley—spectrumA remarkablyarge difference(seeTable4) by a factor
of 2 is obsenedfor the pair of the 408and443keV transitionsgoingfrom the 3 /2" level
at443keV, gatedby the primarytransitionof 6125keV from the1/2* capturestateto this
level. No similar effectis obsenedfor the neighbouringl /2 level at 537 keV sincethe
angulardistribution of the secondaryy-raysin this casemustbeisotropic.

For a more detailedanalysisof the vy-correlationsin our close geometrywith the
angleshetweerdetectorof 180° [4], we calculatedhe productof attenuatiorcoeficients
for the pair of the v—ray detectorsand obtainedthe reasonableralue of Q2(1)Q2(2) =
0.6. However, usingthis value,andassuminga pure primary dipole transitionand mixed
E2/M1 secondarypneswith signsandmagnitude®f mixing ratiosrecommendeth Ref.
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17, we werenot ableto reproducehe experimentalvalueof 1.12(9).A goodagreement
betweerthe expectedandexperimentabranchingsn this casecould be achiezed only if
we suppose:

(i) the primarytransitionis puredipole andsecondaryonesareof mixed E2/M1 type
but with signsoppositeto thoseobtainedn the Coulombexcitationwork citedin Ref.17.

(i) theprimarytransitionis mixed E2/M1 but themixing ratiosaswell asthe signsfor
thesecondaryransitionsarein accordto thoserecommendeth Ref.17.

The latter seemsunexpectedsincethe obsened valueof (E2/M1 = § = —1) for
the primary transitionin this casewould requirean unusuallylarge E2 strengthwhich
contradictgsheknown recommendedpperlimit [18].

TABLE 4. Comparisorof branchingratiosfor somesecondaryransitionsobseredin the
presentandothersstudies.

Branching Ref.[1] Presentvork
ratio In singlesp. In coincidencesvith severalgates
I,(408)/1,(443) | 0.61(1)| 0.588(6) 1.12(9y
I,(502)/1,(537) - 0.572(4) 0.51(8) 0.52(6) 0.53(6) 0.57(7)

¢Gatedby primarytransition

5. Conclusions

The presenttomplex experimentalstudyof 125 Te with (n;y), (d,p) and ((Heg) reac-
tions hasyielded extensive spectroscopienaterial.In total, 645~-lines were ascribedo
the'25Te nucleusn the (n,y) experiment.n the (*He a) andhigh resolution(d,p) experi-
ments,2 to 3 timesmorelevelshave beenobsenedin comparisorwith previousstudies.

A differencein the 408/443keV branchingratio determinedrom single and coinci-
dencey-ray spectrawas obsened. This differencecan be satishctory explainedonly if
oneassumes strongE2 admixturein the 6125keV primary transition.To clearup this
questionthereis evidently the needfor a~-y angularcorrelationmeasurement.
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SPECTROSCOPIA 125Te (nyy), (d,p)! ((Hea) REAKCIJAMA

Mijerili suseizravni v- i sudesniy-y-spektrinakon uhvatatermitkin neutronau 24 Te.

Mijerenja(d,p) reakcijavisokog razluCivanjanatoj jezgri izvelasu se s deuteronimal?

MeV nakutovimaod 15° i 30°, pomatu Q3D spektrograd. Takoder se mjerio spektaru

reakciji (He ) na10°. Naosnwi tih mjerenjautvrdenasu mnoganova stanja'2 Te na
enegijamauzhudedo oko 4.5 MeV. Razlikagrananjad03/443keV iz izravnih i sudesnih
~v-spektaraikazujenajaku primjesuE2 u primarnomprijelazuod 6125keV.
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