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Abstract. The decay of nom Ag has been studied using the smooth func
tion of Ge(Li) detector and the fast-slow coincidence of N al(Tl)-Ge(Li) 
system. Sixty one -y-lines ·in the present work have been studied to im
prove the existing validity for some of them. Two weak -y-peaks of energies 
460. 71 and 536.46 ke V have been identified in the -y-spectrum for the first 
trial. The peak of energy 536.46 keV has been observed in the coincidence 
measurements. Our data in Table 1 (represented in Figs 1, 2 and 3) are 
in agreement with our knowledge in the previous articles. 

Pe310Me. B cTaTbe H3y<i:eH pacna.11: nom Ag npH noMomH npel.lH3Horo 
Ge(Li) .11:eTeKTopa H xoporuee coana.11:eHHe npH H3MepeHHHX c CHCTeMOH 
NaI(Tl)-Ge(Li). l-by<i:eHbl 61 raMMa JIHHHH, a TaK)f(e H.ll;eHTH<j>H11Hpo
BaHbl 2 CJia6blX raMMa IlHKa c aHeprHHMH 460.71 H 536.36 keV B raM
Ma cneKTpe. IlHK c aHeprHeli 536.46 keV Ha6nro.11:aeTcH a KacKa.11:ax c 
628.35 H 884.65 keV nepexo.11:aMH npH COOTBeTCTByrome:x H3MepeHHHX . 
HaruH .11:aHHble (Ta6n. l) npe.11:cTaBJieHbl rpa<j>H'leCKH Ha <f>e:r. 1, 2 H 3 H 
COOTBeTCTBYIOT pe3yJibTaTaM, npe.11:cTaBJieHllblM B HallIHX npe.ll:bl.lJ:YmHx 
CTaTbHX. 

1. Introduction 

The isometric state of the long lived uom Ag(I7r = 5+, t 1; 2 = 252d) decay to 11°Cd 
has been extensively studied. The available data to those problems were incorpo
rated previously [1-7]. Several inconsistencies in the low energy fi-branchings as 
deteTmined from fi-spectra measurements, 1-ray energies and intensities were also 
pointed out [2 , 3]. There are still large uncertainties or disagreements in the /-ray 

@1993 St. Kliment Ohridski University Press All rights reserved 17 
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energies and intensities. 
Our present ingenious investigation was done to search for such unconfirmed 

weak r-transitions. Studies concerning the r-ray spectra from the decay of uom Ag, 
carefuily measured with a high resolution Ge-detector, as well as r - r-coincidence 
measurements have been performed using the Nal(Tl)-Ge(Li) system. In the 
present work the extracted results are combined and compared with those in previ
ous publications, where sixty one r-transitions have been identified in the decay of 
gom Ag to U°Cd. These measurements were done with the r-spectroscopy appara
tus in the Faculty of Education,Ain-shams University. No more possibilities have 
been found for doing advanced evidences. 

2. The Experimental Procedures 

The spectra accompaning the ,8-decay of uom Ag source to levels of 11°Cd have 
been studied using Ge(Li) detector of volume 76.1 cm3 , together with MCA 4096 
channels and employing the following technique. A very thin and narrow source 
was taken from the irradiated metallic silver to carry out the measurement, where 
the radioactive uom Ag(252d) source has been prepared at the A.R.E. reactor at 
Anchas, Egypt. An amount of 10 mg of metallic silver was irradiated in a flux of 
1.0 x 1011 n/cm2s thermal neutrons. This source was placed 5 cm apart from the 
detector's window. To remove the effects of the background of any kind of prior 
measurements, the present measurements were repeated under the same conditions 
for the same interval of time (10 hours without the source) and then the background 
was subtracted from the measured spectrum. This work has been repeated at 8 cm 
distance between the source and the detector's window to differentiate the sum 
peaks that occur at high counting rates from the cross-over transitions, since the 
relative intensities of the sum peaks depend on the counting rate while the relative 
intensities of cross-over transitions are independent of the counting rate. Therefore, 
several experimental runs have been performed at different source-detector ( s - d) 
distance and lead absorbers in between to eliminate the sum peaks. The duration 
time and high count rate were of prime importance in determining new transitions 
in this work. To obtain a relative efficiency curve of the semiconductor detector, the 
r-peaks 59.537 (1), 122.061 (1), 136.474 (1), 661.661 (3), 1173.238 (15), 1274.545 
(17), 1332.513 (18), 1460.750 (60) and 1770.220 (40) keV were used as energy 
calibrations. Se~ral runs of r-spectrum were taken separately for different periods 
as well as they were mixed with calibration sources. The r-singles spectrum of 
the present work is presented in Fig. 1. Any detailed description of encountered 
sum peaks the subject of which is outside the scope of this work and the reader is 
referred to [5] for the treatment. 

For relative intensity measurements of the observed r-peaks the area under 
the peak was obtained in terms of the total number of counts by subtracting an 
appropriate background which included variations with energy. The ratio of the 
relative photopeak efficiency to that of 657.75 keV peak has been determined from 
the relative photopeak efficiency curve. This relative intensities (area) of the dif
ferent r-ray peaks were calculated by hand-summing of the counts (depend on its 
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center of mass C.M.) on tl 
keV transtition. The total 

Table 1. Present results o 
decay of nom Ag compared w 

Present work 
E-y (keV) l-y E 

...,53 

120.27 0.015(26) 12 
133.27 0.083(7) 13 

219.45 0.120(30) 21 
221.15 0.062(10) 22 
229.30 0.025(20) 22 
264.26 0.025(58) 
266.78 0.040(20) 2 

341.20 0.002 3 

360.28 0.012(10) 3~ 
365.45 0.120(25) 3l! 
387.15 0.110(49) 3 
396.93 0.042(23) 39 
409.35 0.011(10) { 4~ 

4C 

436.60 0.008(9) 
446.81 3.80(5) 4 

460.11 • ..... 0.0009 

467.06 0.032(20) 4 
482.39 0.015(26) 
493.56 0.009(8) 4~ 

536.46. 

544.46 0.020(20) 5 
573.30 0.010(8) 51 
581.82 0.033 

603.05 0.0036(15) 
620.38 2.45(15) 
626.34 0.180(25) 
628.39 0.015(20) 
630.65 0.025(20) 
657.75 100.00 

677.64 11.25(65) 6i 
686.97 6.85(40) 
706.67 16.82(85) 7 
708.10 0.25(3) 7 

7 

744.24 4.85(35) 7 
763.92 23.45(85) 7 
774.69. N 0.0009 7 
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center of mass C.M.) on the basis of intensity normalized to 100% for the 657.75 
arch for such unconfirmed keV transtition. The total number of counts under each peak was also obtained 

a from the decay of uom Ag, 
as well as 'Y - "'(-coincidence 

Table 1. Present results of energies and relative intensities of ')'-rays observed in the 
1)-Ge(Li) system. In the decay of nom Ag compared with previous articles [8,14) 
mpared with those in previ-
n identified in the decay of Present work (15) (8) 

the r-spectroscopy appara- E-y (keV) l-y E-y (keV) l-y Multi pole E-y (keV) l-y 

. No more possibilities have "'5% (1986) assignment (1975) 

50.03(13) 0.0006(3) 
120.27 0.015(26) 120.163(15) 0.0190(10) Ml+E2 120.24(3) 0.019(1) 
133.27 0.083(7) 133.331(8) 0.077(3) 133.330(7) 0.077(3) 
219.45 0.120(30) 219.348(10) 0.070(2) 219.44(3) 0.0657(5) 

rce to levels of 11°Cd have 
221.15 0.062(10) 221.079(12) 0.072(1) 221.14(3) 0.0721(5) 

3, together with MCA 4096 
229.30 0.025(20) 229.412(14) 0.0128(8) 229.36(2) 0.0128(8) 
264.26 0.025(58) 264.25(6) 0.0059(3) 

ery thin and narrow source 266.78 0.040(20) 266.910(11) 0.043(1) El 266.78(2) 0.0432(4) 
out the measurement, where 341.20 0.002 341.232(12) 0.0022{4) Ml+E2 341.3(1) 0.0023.(4) 

d at the A.R.E. reactor at 356.24(8) 0.0045(4) 

r was irradiated in a flux of 360.28 0.012(10) 360.22( 4) 0.0035(7) 360.18(10) 0.0035(7) 

placed 5 cm apart from the 365.45 0.120(25) 365.450(11) 0.091(18) Ml+E2 365.46(3) 0.112(8) 

ground of any kind of prior 
387.15 0 .110(49) 387.073(10) "'0.085 El 387.074(9) 0.0550(6) 
396.93 0.042(23) 396.851(14) "'0.063 396.94(2) 0.0443(12) 

under the same conditions 409.35 0.011(10) { 409.312(18) 0.0066{6) El 409.32(5) 0.0068(7) 
ce) and then the background 409.32(6) 0.0067(7) 
k has been repeated at 8 cm 436.60 0.008(9) 436.52(12) 0.0089(9) 

ow to differentiate the sum 446.81 3.80(5) 446.810(3) 3.96{8) Ml+E2 446.797(8) 3.89(3) 

-over transitions, since the 460.11 • "'0.0009 460.80 0.001 

nting rate while the relative 467.06 0.032(20) 467.046(20) 0.025(4) 467.10(9) 0.026(5) 

he counting rate . Therefore, 
482.39 0.015(26) 483.09(8) 0.0160(14) 
493.56 0.009(8) 493.55(4) 0.011(1) 493.56(8) 0.0111(12) 

rent source-detector ( s - d) 536.46. 
e sum peaks. The duration 544.46 0.020(20) 544.596(10) 0.022(1) 544.48(5) 0.0221(11) 
determining new transitions 573.30 0.010(8) 573.351(9) 0.013(3) 573.30 0.0097(33) 

semiconductor detector, the 581.82 0.033 581.60 0.004 

(3), 1173.238 (15) , 1274.545 603.05 0.0036(15) 603.04(4) 0.0065(14) El 603.00 0.0042(9) 

) keV were used as energy 620.38 2.45(15) 620.359(2) 2.97(6) Ml+E2 620.34(1) 2.94(5) 

arately for different periods 
626.34 0.180(25) 626.262(11) 0.227(11) Ml, E2 626.26(2) 0.248( 4) 
628.39 0.015(20) 628.49(12) 0.02(1) 

The "'(-singles spectrum of 630.65 0.025(20) 630.613(9) 0.040(2) 630.61(55) 0.040(2) 
description of encountered 657.75 100.00 657.762(3) 100.00 E2 657.49(10) 100.00 
this work and the reader is 676.20 < 0.3 

677.64 11.25(65) 677.622(2) 10.95(10) Ml+E2 677.60(1) 11.2(1) 

ed r-peaks the area under 686.97 6.85(40) 687.013(3) 6.81(13) E2+Ml 686.98(1) 6.83(3) 

of counts by subtracting an 706.67 16.82(85) 706.681(3) 17.33(30) E2+Ml 706.67(1) . 17.28(3) 

th energy. The ratio of the 
708.10 0.25(3) 708.08(14) 0.291(2) 708.12(2) 0.31 (8) 

714.59(4) 0.0090(19) 714.80 
k has been determined from 744.24 4.85(35) 744.276(3) 4.98(9) E2 744.26(1) 4.93(4) 
intensities (area) of the dif- 763.92 23.45(85) 763.943(3) 23.6(4) E2 763.92(1) 23.58(6) 
f the counts (depend on its 774.69. "'0.0009 774.735(14) "'0.0020 774.77(20) 0.0022(9) 
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Present work 
E-r (keV) 1-r 

....,53 

818.05 

884.65 
937.50 
957.35 
997.16 

1018.84 

1085.45 
1117.53 
1125.69 
1163.16 
1164.84 
1186.65. 

1251.03 
1300.00 

1334.43 
1384.31 
1421.10• 

1475.80 
1505.03 

1562.29 

1592.75 
1630.00 

1775.40 
1783.45 

1903.49 
2004.70 

7.75(42) 

76.55(35) 
35.00(20) 

0.010(3) 
0.170(15) 
0.035(10) 

0.07(2) 
0.045(15) 
0.020(5) 
0.090(25) 
0.075(30) 

N 0.0009 

0.040(8) 
0.015(2) 
0.150(25) 

26.00(195) 

4.25(35) 
14.25(150) 

1.25(15) 

0.025(25) 
0.0035(10) 

0.0012(3) 

0.009(2) 

0.015(25) 
0.0010(2) 

Tab!e 1. (cont.) 

[15] 
E-r (keV) 

(1986) 

818.030(3) 

884.684(3) 
937.492(3) 
957.41(4) 
997.228(10) 
1018.852(12) 

1085.505(12) 
1117.391(11) 

·1125.718(15) 
1163.222(12) 
1164.952(10) 
1186. 70(12) 

1250.969(9) 
1300.07(6) 
1334.339(14) 
1384.2979(24) 
1421.06(4) 
1475.786(3) 
1505.038(3) 

1562.300(3) 

1592.759(14) 
1629.69(8) 
1698.58(14) 
1775.43( 4) 
1783.472(15) 

1903.526(12) 
2004. 72(12) 

7.72(13) 

76.8(15) 
36.4(7) 

0.008(1) 
0.142(5) 
0.0150(9) 

0.069(5) 
0.043(2) 
0.0368(25) 
0.048(8) 
0.030(5) 
0.0008(2) 
0.024(7) 
0.025(8) 
0.149(5) 

25.6(5) 
0.038(3) 
4.25(7) 

13.7(3) 

1.092(20) 

0.0221(12) 
0.0061(10) 
0.0019(2) 
0.0067(10) 
0.0105(8) 

0.0155(12) 
0.0010(2) 

Multi pole 
assignment 

E2+Ml 

E2 
E2 

El+M2 
Mi+E2 

Ml, E2 

El 
Mi+E2 

E2 

Ml+E2 
El+M2 

E2 
E2+Ml 

E2 

E2+Ml 
E2+Ml 

E2 

E2 
E2 

[8] 
E-y (keV) 

(1975) 

818.01(2) 
845.0(3) 
884.66(1) 
937.48(1) 
957.36(9) 
997.15(4) 
1018.83(6) 
1028.3(3) 
1045.82(11) 
1085.44(1) 
1117.37(2) 
1125.68(1) 
1163.13(12) 
1164.83(12) 
1186.68(20) 
1251.03( 4) 
1299.86(12) 
1334.24(2) 
1384.27(1) 
1421.01(3) 
1475.76(2) 
1505.00(2) 
1527.85(10) 
1562.27(2) 
1572.31(20) 
1592.63(9) 
1629.65(6) 

1775.38(4) 
1783.44(3) 
1874.00 
1903.48(4) 
2004.69(10) 

• Peaks with rather low intensity; they have been difficult to be evaluated yet. 

1-y 

7.71(5) 
0.0071 

77.1(2) 
36.3(2) 

0.009(2) 
0.132(4) 
0.015(1) 
0.0006(5) 

0.0073(13) 
0.071(2) 
0.052(1) 
0.030(2) 
0.091(9) 
0.039(9) 
0.0015(5) 
0 .026(1) 
0.021(1) 
0.149(5) 

26.1(1) 
0.0233(9) 
4.28(2) 

14.01(7) 

0.0030(1) 
1.26(2) 
0.0011(3) 
0.018(2) 
0.0041(3) 

0.0063(3) 
0.0092(3) 

0.0006(2) 
0.016(1) 
0.0011(2) 

using a least squares computer fitting of the peak to a gaussian function obtained 
by a computer method agreed within 3.1 % with the hand point calculations. The 
results of ')'-ray energies and the relative intensities observed in the present work 
are listed in Table 1 together with the previously [14,15] reporeted data for the aim 
of comparison. 

To establish the coincidence relations between various ')'-transitions, ')' - ')'
coincidences were measured with a Nal(Tl)-Ge(Li) system. The detectors were 
180° to each other and the ( s - d) distance for both windows of the detectors was 
4 cm . The two detectors were separated by a graded shield of lead-copper to min-
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irnize scattering between de 
utilizes the conventional fasti 
studying complex decays. Cc 
events were not made since t , 
coincidence spectrum being 
and analysed to clarify any ~ 
singles spectrum shown in F1 
the ')' - ')' coincidence measm 
of 11°Cd as shown in Fig. 2 
where the energy sum and crl 
uncertainty with our more a~ 

Table 2. A comparison of the 
of the present work involved in 

Sums of measured energy 
transition value in keV 

630.65 + 
573.30 + 
446.81 + 
763.92 + 

620.38 = 1251. 

677.64 = 1250. 

937.50 = 1384. 

620.38 = 1384. 

706.59 + 677.64 = 
387.15 + 997.16 = 
365.45 + 1018.84 = 
266.78 + 1117.53 = 
221.15 + 1163.16 = 
219.45 + 1164.84 = 
133.27 + 1251.03 = 

1384. 

1384.l 
1384. 

I 
1384.l 

1384.l 
1384. 

1384., 

536.46 + 
686.97 + 
620.38 + 
774.69 + 
708.10 + 

1085.45 + 
1018.84 + 
1186.65 + 

884.65 = 1421.l 

818.05 = 1505.( 

884.65 = 1505.\ 
818.05 = 1592.1 

884.65 = 1592.1 

818.05 = 1903.l 

884.65 = 1903.~ 

818.05 = 2004.i 

229.30 + 1775.40 = 2004.i 

3. Discussion and Interpr' 

Fig. 1 a, b illustrates typical 
obtained with high performa1 
the energy range up to 2020 k 
identified. The results of our ' 
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le 

1 

E2 

E2 

E2 

E2 

[8] 
E1 (keV) 

(1975) 

818.01(2) 
845.0(3) 
884.66(1) 
937.48(1) 
957.36(9) 
997.15( 4) 
1018.83(6) 
1028.3(3) 
1045.82(11) 
1085.44(1) 
1117.37(2) 
1125.68(1) 
1163.13(12) 
1164.83(12) 
1186.68(20) 
1251.03( 4) 
1299.86(12) 
1334.24(2) 
1384.27(1) 
1421.01(3) 
1475.76(2) 
1505.00(2) 
1527.85(10) 
1562.27(2) 
1572.31(20) 
1592.63(9) 
1629.65(6) 

1775.38(4) 
1783.44(3) 
1874.00 
1903.48( 4) 
2004.69(10) 

evaluated yet. 

l -y 

7.71(5) 
0.0071 

77.1(2) 
36.3(2) 

0 .009(2) 
0 .132( 4) 
0.01 5(1) 
0 .0006(5) 
0 .0073(13) 
0.071(2) 

0.052(1) 
0 .030(2) 
0.091(9) 
0.039(9) 
0.0015(5) 
0 .026(1) 
0.021 (1) 
0 .149(5) 

26.1(1) 
0.0233(9) 
4 .28(2) 

14.01(7) 
0 .0030(4) 
1.26(2) 
0.0011(3) 
0.018(2) 
0.0041(3) 

0.0063(3) 

0 .0092(3) 
0 .0006(2) 
0 .016(1) 
0 .0011(2) 

gaussian function obtained 
and point calculations. The 
bserved in the present work 
5] reporeted data for the aim 

arious 1-transitions, / - 1-
ystem. The detectors were 
indows of the detectors was 
hield of lead-copper to min-
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imize scattering between detectors. This system has one coincidence channel and 
utilizes the conventional fast-slow technique with a modern electronic system for 
studying complex decays. Corrections for random count or accidental coincidence 
events were not made since their contribution to the spectrum was negligible. Each 
coincidence spectrum being displayed over two quadrants of the 4096 channel MCA, 
and analysed to clarify any possible new 1-ray. The 1-transitions observed in the 
singles spectrum shown in Fig. 1 and Table 1 together with the present results of 
the / - / coincidence measurements could be applied for proposing a level scheme 
of 11°Cd as shown in Fig. 3. A test of measured values is presented in Table 2, 
where the energy sum and cross-over transitions values agree within their limits of 
uncertainty with our more accurate values of cross-over energy transition . 

Table 2. A comparison of the sum and cross-over energy transition are taken from data 
of the present work involved in Table 1 

Sums of measured energy 
transition value in keV 

630.65 + 620.38 = 1251.03 

573.30 + 677.64 = 1250.94 

446.81 + 937.50 = 1384.31 
763.92 + 620.38 = 1384.30 

706.59 + 677.64 = 1384.23 

387.15 + 997.16 = 1384.31 

365.45 + 1018.84 = 1384.29 

266.78 + 1117.53 = 1384.31 

221.15 + 1163.16 = 1384.31 

219.45 + 1164.84 = 1384.29 

133.27 + 1251.03 = 1384.30 

536.46 + 884.65 = 1421.11 

686.97 + 818.05 = 1505.02 

620.38 + 884.65 = 1505.03 

774.69 + 818.05 = 1592.74 

708.10 + 884.65 = 1592.75 

1085.45 + 818.05 = 1903.50 

1018.84 + 884.65 = 1903.49 

1186.65 + 818.05 = 2004.70 

229.30 + 1775.40 = 2004.70 

Measured value of cross-over energy transition 
with exp. uncertainty 53 in keV 

1251.03 

1384.31 

1421.10 

1505.03 

1592.75 

1903.49 

2004.70 

3. Discu ssion and I n t erpretation of Levels 

Fig. 1 a, b illustrates typical 1-ray singles spectrum of uom Ag source which was 
obtained with high performance Ge(Li) detector to s~arch for weak transitions in 
the energy range up to 2020 keV. From this spectrum sixty one 1-peaks have been 
identified. The results of our adopted energy values agree well with [8, 13]. Also, 
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Fig. lb. Observed spectrum of 
detector (FWHM=2.l keV at 1. 
source-detector distance was 8 c1 
belong to the decay of uom Ag n 
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Fig. lb. Observed spectrum of -y-rays from one of the sources, recorded with Ge(Li) 
detector (FWHM=2.l keV at 1.33 MeV) approximately 48 h after the irradiation. The 
source-detector distance was 8 cm and the measuring time was 10 h . All identified -y-rays 
belong to the decay of uomAg nucleus. a) Portion of -y-rays spectrum up to 1230 keV; 
b) Portion of -y-rays spectrum of 1230- 2020 keV 

we present that energies derived from the energy sum values (Table 2) are more in 
consistency with the direct measurements of transitions above 1200 keV. 

Level Scheme of 11°Cd 

THE 657.75 keV LEVEL 

This level has 2+ spin-parity assignment and t 1; 2 = 5.40(5) ps and has been 
firmly established [13] . It is fed by eleven observed 1-lines and depopulated by the 
657.75 keV /-transition. All these transitions are observed in the singles spectra of 
our measurements. This level is further substantiated by observation of the 657.75 
keV 1-transition in coincidence with the populated 1-lines, see Fig. 2a . 



Gi 
c: 
c: 
c:v .c 
0 

Gi 
c: 
c: 
c:v 
.c 
0 

24 M. El-khosht et al. Gamma Transitions in 11°Cd Nucleus 

channel number 

1.

1 
i, =i .~ 11 

E_ ·~ !. - ·• 
II: !I ~ i• -"-. .. Ai . ...... · .. ,.J \ -. , . ..... ~ J "'··· 

~ 

! 
.A 

channel number 

Fig. 2a. Observed spectra of"'( - "'(-coincidence measured with Nal(Tl)-Ge(Li) system: 
Gate 620- 700 ke V 

THE 1475.80 keV LEVEL 

This level has 2+ assignment and t 1; 2 = 0.69(20) ps [13]. The presence of this 
level has been confirmed in coincidence spectrum by observing the 818.05-657.75 
keV cascade, see Fig. 2a. 

THE 1542.40 keV LEVEL 

The presence of this level of spin-parity 4+ has been well established previously 
[13]. It exists in the coincidence measurements by observing the 884.65- 657.75 keV 
cascade. 

THE 1783.45 keV LEVEL 

The level of 2+ assignment has heen proposed by [7] and confirmed by the 
accumulated data in [13]. In this work it is decided, observing the 1125.69 keV 
transition and the ground state transition 1783.45 keV depopulating it, while it is 
fed by the only 467.06 keV line. This level is firmly established by the 1125.69-
657.75 keV coincidence cascade. 
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THE 2078.85 keV LEVEL 

It is 3- collective excited state as reported in [3] and (13]. This level is confirmed 
by the singles spectrum observing the 536.46, 603.05 and 1421.10 keV weak /
rays depopulating it, while it is fed by three transitions of energies 482.39, 581.82 
and 628.39 keV. The 536.46-884.65, 603.05-1475.80 or 603.05-818.05 and 1421.10-
657.75 keV cascades give another support for this state. For the first time the new 
536.46 keV weak transition is suggested to locate between the 2078.85 keV level 
(3-) and 1542.40 level (4+) . 
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Fig. 2b. Observed spectra of 'Y - "(-coincidence measured with N al(Tl)-Ge(Li) system: 
Gate 815- 900 keV 
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Fig. 2c. Observed spectra of r - r-coincidence measured with Nal(Tl)-Ge(Li) system: 
Gate 930-1000 keV 

THE 2162.78 keV LEVEL 

The existence of this 3+ noncollective excited state has been well established 
[13). Present coincidence spectra 620.38-884.65; 686.97- 818.05 and 1505.03- 657.75 
keV cascades which are shown in Fig. 2a confirm this establishment. 

THE 2220.04 ke V LEVEL 

This 4+ level has been well established [3, 13). The 436.60 keV transition was 
reported in the 1-data [13). In Fig. 2a the 677.64 and 744.24 keV /-transitions have 
been found in coincidence with the 884.65 and 818.05 keV transitions respectively 
which give another support to the presence of this level. 

THE 2250.50 ke V LEVEL 

This 4+ level has been reported by the accumulated data [13]. The depopu
lated 1-lines of this level of energies 467.06 , 708.10 and 1592.75 keV in addition 
to the weaker 774.24 keV transition, are observed in the /-spectrum together with 
populating /-transitions of energies 409.35 and 626 .34 keV . Moreover, it has been 
supported by the coincidence measurements through 467 .06- (1125.69)- 657 .75 or 
467 .06- (1783.45)-657. 75, 708.10-884.65, 77 4.69-818.05, 1592. 75-657. 75 ke V cas
cades. Our results agreed well with the article previously published [13], see Table 1 
and Fig. 2a. 
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THE 2287. 75 ke V LEVEL 

These 3, 4+ levels have been established [13] on the basis of the following evi
dence. Its existence has been supported in the present 1-spectrum observing popu
lating and depopulating 1-transitions to the state (Fig. 3). Further approval is the 
coincidence spectra 957.35-818.05, 1775.40-657.75 keV cascades, see Fig. 2a, c. 

THE 2479.90 keV LEVEL 

The presence of this 5+ level has been well established [9, 13]. It is confirmed 
by the 937.50-884.65 keV cascade in the coincidence spectrum, see Fig. 2c. These 
observations of single and coincidence spectra agree well with [8, 13 and 15]. 

THE 2539.56 keV LEVEL 

The presence of this 5+ level has been reported in [13]. Only one cascade 
of energy 997.16-884.65 keV has been obtained from the measured coincidence 
spectrum to confirm the presence of this level. The weak 460.71 keV line could be 
suggested in the decay scheme (Fig. 3) between two levels of 2539.56 and 2078.85 
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Fig. 3. The decay scheme for llOm Ag to 11°Cd nucleus constructed on the basis of the 
coincidence spectra. The spin and parity of almost populated levels are based on [13,14] . 
The dotted line relevant to the new suggested transitions. Energies are given in keV. 
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keV but it is not observed in the coincidence measurements. 

THE 2561.24 keV LEVEL 

This 4+ level has been proposed in [7] and reported by the accumulated data in 
[13] . The depopulating lines of this level of energies 1018.84, 1085.45 and 1903.49 
keV are observed in addition to the weak lines of energies 341.20 and 482 .39 keV 
in the 'Y-spectrum. Only one line of energy 365.45 keV populating this levels is ob
served (Fig. 1). This level is confirmed observing the coincidence spectrum cascades 
of energies 482.39-(1421.10)- 657.75 , 1018.84- (884.65)- 657.75, 1085.45- (818.05)
~7.75 and 1903.49-657.75 keV. A 341.20 keV transition could be proposed to lie 
between the 2561.24 and 2220.04 keV levels but it is rather weak to be detected in 
our coincidence spectra. 

THE 2659.83 keV LEVEL 

All 'Y-transitions populating and depopulating this 5- level as shown in Fig. 3, 
are observed in our measurements. Another confirmation is obtained in the present 
coincidence spectra 120.27- (997.16)- 884.65, 409 .35- (1592.75)- 657.75 or 409 .35-
(774.69)- 818.05 or 409.35-(708.10)-884.65, 581.82- (1421.10)- 657.75 and 1117.53-
884.65 keV cascades, see Fig. 3; [8] supports our results. 

THE 2662.45 keV LEVEL 

This o+ level has been well established by the accumulated data in [13]. It 
has been confirmed in the coincidence measurements by obtaining the following 
cascades of energies 229.30-(1775.40)-657 .75 or 229.30- 957.75, 1186.65-818.05 and 
2004.70-657.75 keV. The obtained results are in good agreement with data in [8, 
13 and 15] . 

THE 2705.92 keV LEVEL 

This level has been reported by the accumulated in [13] data. Its existence 
is confirmed by the coincidence measurements 1163.16- 884.65, 221.15- (1163.16)-
884.65, 221.15-(1163.16)/(884.65)- 657.75 keV cascades, see Fig. 2b. 

THE 2707.24 keV LEVEL 

This level has been reported by the accumulated data in [13). The comc1-
dence spectra 544.46- (1505 .03)-657.75, 628 .39-(1421.10)- 657 .75 , 1164.84- 884.65 , 
219.45-628.39 keY. cascades confirm the existence of this level. The results are in 
agreement with previous articles [2, 13 and 14) . 

THE 2793.42 keV LEVEL 

This level has been confirmed in this work by obtaining the cascades of en
ergies 360.28- (957.35)- 818.05, 573.30- (1562.29)- 657.75, 630.65-(1505.03)-657.75 
and 133.2~-(1251.03)-884.65 keV. · 
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THE 2842.40 keV LEVEL 

This level has been proposed by previous articles [3 , 13] . Here it is confirmed 
by the observed cascades of energies 409 .35--(1775.40)-657.75, 1300.00- (884.65)-
657 .75 keV. But in this work we are unable to find the correct position of 409 .35 
keV transition which was represented in two positions in the llOmAg decay scheme. 

THE 2876.83 ke V LEVEL 

This 5+ level has been well established [6, 7 and 13] . Its existence is confirmed by 
observing the following cascades: 396.93- (937.50)- 884.65 , 626 .34-(708.10)- 884.65 
or 626.34- (467.06)- 1125.69 MeV. Our results are in agreement with those of [13] . 

THE 2926.71 keV LEVEL 

The 5+ level has been established in [8, 13] . The coincidence measure
ments confirm the presence of this level by observing the following extensive cas
cades: 133.27- (630.65)- 686 .96, 219.45- (1164.84)- 884.65, 221.15- (1163 .16)- 884.65 , 
264 .26- (229.30)/(957 .35)- 818.05 , 266 . 78- (1117 .53)- 884.65 , 365.45- (1085.45)-
818.05, 387.15- (997.16)- 884.65, 446 .81-(937.50)- 884.65, 493 .56-(957.35)- 818.05 , 
706.67- (677.64)- 884.65, 763 .92- (1505.03)-657.75, 1384.31-884.65 keV. Further 
studies are necessary to clarify ambiguities of the weak transitions in uom Ag decay. 
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