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The investigation of the excited states of the doubly odd 1!�Ag63 
nucleus produced in the 109Ag(n,y) reaction has been performed using the
experimental results from the previous papers1 '2 • 

Secondary gamma rays in the energy range 45 - 1200 keV were measu­
red with the bent crystal spectrometers at Riso. The energy calibration were 
made using the 341.722(1 0) keV line from the 48Ti(n,y) reaction. The new
measurements with the bent crystal spectrometers GA_MS1 and GAMS2/3 at ILL 
Grenoble have been made in the energy range from 35 - 1 800 keV and about 
1070 transitions were found. For the energy calibration the 657.824(6) kev 
line from the decay3 of 110Ag to 110cd was used. Intensities of the gamma
transitions were normalized by the same decay line with 4.27 intensity /100 n. 
The last energy calibration has been made with a new energy value of 
657.7622(21) keV4 and the results have been included into the level scheme 
fit. 

The low-energy spectrum from 10 - 100 keV has been measured with 
Si(Li) detector (1 cm2, 6E = 300 eV for EY= 20 keV) at LNPI in Gatchina.
For the energy calibration were used energies of X - rays from Ag and In and 
the ganuna rays energy values for Ag from the GAMS experiments. The efficiency 
calibration has been performed using gamma rays from the decay of 241 Am, 
X-rays from Ag and In and for the energies higer than 55 keV gamma rays from
11 0Ag. These results were used for the intensity calibration of ganuna lines
with enerries below 55 keV. A part of the spectrum is shown in fig. 1.
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The spectra of the primary gamma rays from the thermal neutron 
capture were measured with the pair spectrometers at the ILL Grenoble and 
IKP JUl i ch in the energy range from 1 380 to 8600 keV . The energy and inten­
sity cal i bration were made with Al (n ,ganuna) reaction lines . In the pri mary 
spectra the 6805 . 47(8) keV l i ne was. a not . resolved doublet of two transit ions 
popul ating ground 1+ and fi rst excited 1 . 1 keV 2- states . Thi s  was evidently
from the 0 . 89 ( 8 )  keV val ue ( Bn - Etr ) and the hal fw idth was 16% higher for
the measured l ine . 

The conversion el ectron spectrum from 1 1 0Ag was studi ed with the
spectrometer BILL at ILL Grenoble . In the energy range from 20 to 650 keV 
about 580 electron lines were found . The target was prepared by evaporation 
of 99.9% enriched 109Ag onto an Al foil .  The intensities of the electron
l i nes were normalized to the absolute conversion electron i ntensities of 
1 1 7 . 60 keV ( K ,  L1 , L2 , L

3
, M 1 ) and 1 1 8 . 7 1  keV (K , L 1 , L2 , L

3
) l ines from

the 1 09Ag(n , ganuna) reacti on and 1 10Ag decay 657 . 82 keV (K) li ne with E 1 , E2
and E2 multipolarities ,  re�pectively. 

Prompt yy coi ncidences were studi ed with the two Ge{Li ) { 1  cm3 

and 5 cm3 , the resolution of 0 . 7  and 1 .0 keV for E = 1 00 keV) detectors .y 
Coincidence events were registrated l i ke a matri x  with 1024 x 2048 channels 
in the energy range 1 5  - 240 and 40 - 640 keV , respecti vely . For the evalu­
ation of the coincidence matri ces the method descri bed in ref . 5 was used. 
The sensitivity of the yy coincidence spectrometer at Gatchina is  shown in . 
fig. 2 .  

At IKP i n  JUl ich yy coinci dence measurements were performed with 
the matrix  of 4096 x �096 channel s ·  in the energy range from 50 - 300 and 
80 - 2000 keV , respectivel y .  

The delayed coi ncidence and singles experiments to investigate 
the population of the 1 1 8 . 7  keV isomeri c  state (11 12 = 36. 8 { 7) ns) performed
in Bel grade wi th Ge {Li ) -Nal {T 1 )  detectors resulted in  about 600 ganma l ines 
in the energy interval from 1 00 - 1 200 keV . First the single spectrum has 
been measured with the Ge(Li )  detector w ith resolution of 0 . 70 keV and 4 . 0 
keV at 122 keV and 500 keV , respectively . The Nal(T 1 )  detector was used to 
sel ect the 1 1 7 . 60 keV anq 1 1 8 . 7 1  keV trans itions depo9ulating the isomeric  
state . The ratio of coincidence and single  intensities for each transition ,  
normal i zed to 100 for the transition directly populati ng the 1 1 8 . 7  keV i so­
meric l evel , gives the 'parameter characterized by the share in the feeding 
of the i someric  state . 
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. Fig. 1. The low-energy y-ray spect�m. 

From all extensive experimental data and (d,p) reaction data6 

the level scheme has been constructed up to 1.2 MeV excitation energy 
with 83 levels (13 of tham are new) and among 1141 measured transitions 
553 of them were placed into the level scheme. 

Into the level scheme were included the yy coincidence data made 
at LNPI in order to investigate the populati on of the isomeric 117.55 keV 
state (r112 ; 250.4 days, 6

+}. The group of very strong gamma transitions
of 57.01, 80.44, 191.55, 104.78, 110.49, 132.72, 167.06, 232.63 and 302.84 
keV were found in cascades without any amount of yy coincidences with other 
transitions already placed into the level scheme. From the gamma lines found 
i n  cascades the new states were found at energies :  174.57, 255.01, 446.57, 
551.35, 557.06, 579.29, 613.63, 789.69 and 881.51 keV (Fig. 3). 

The level energies with spin and parity assignments are listed in 
Table 1. 

Some of the proton-neutron multiplets are identified. The ground 
+ . + + + state 1 follow1 ng by the other 6 at 117.5 keV, 5 at 174.6 keV, 4 at

255.0 keV, 2+ at 198.7 keV states the configuration is (� 7/2+, v 5/2+). 
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Eex ( keV ) 

0 

1 . 1 1 3 ( 2 )  

1 1 7 . 5 3 2 ( 5 )  

1 1 8 .  7 1 0 (  2 )  

1 7 4 . 5 4 7 ( 5 ) 

1 9 1 . 6 1 3  ( 4 )  

1 9S . 6 76 ( 2 )  

2 36 . 83 3 ( 1 > 

2 3 7 . 0 2 7 ( 2 )  

254 . 992 ( 3 )  

267 . 1 95 ( 2 )  

267 . 2 30 ( 4 )  

2 7 1 . 4 5 1 ( 2 1  

)0/1 . 503 ( 2 '  
3 3 8 . ::s84 ( ) )  
360 . 587 ( 2 )  

3 7 9 . 3 b5 ( 7 }  

J 8 1  . 1 6 1  ( l > 

l1 24 . 66 1 ( 3 )  

432 . 3 28 ( 3 )  

4 46 . 5 29 ( 2 )  

468 . 80 7 ( 2 ) 

4 7 1 . 1 99 ( 3 )  

485 . 7 28 ( 2 )  

4 % . 8 3 3 ( 3 )  
5 2 5 . 6 1 2 ( 1 )  

5 2 7 . 46 1 ( 4 )  
536  . 1 30 (  2 )  

539 . 5 25 ( 4 )  

539 . 760 ( 4 )  

549 . 3 28 ( 2 )  

5 5 1 . 30 9 ( 2 )  
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820 . 640 ( 8 )  

854 . 33 2 ( 5 )  

880 . 444 ( 3 )  

88 1 . 422 ( 4 )  
9 10 . 8 1 5 ( 2 )  

925 . 0 35 ( 5 )  

953 .096 ( 3 )  
954 . 3 1 4 ( 2 )  
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1 + . 2+ , 3+ 

1 - . 2-
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1 + . 2+ 



- 1 8  -

5 5 7 . 0 14 ( 2 )  2- , 3- 1 0 1 2 . 956 ( 3 )  1 + , 2+ 

5 79 . 24 1 ( 2 )  2- , 3- 1034 . 82 1 ( 3 ) 1 + , 2+ 

589 . 7 22 ( 4 )  1 - . 2- 1 036 . 792 ( 4 )  2 , 3  

592 . �56 ( 2 ) 2 + , 3 + 1097 . 4 29 ( 2 )  1 + , 2+ 

594 . 968 ( 3 ) 1 - , 2- 1 1 06 . 63 7 ( 3 )  1 + , 2+ 

605 . 1 49 ( 2 ) 2- , 3- 1 1 64 . 3 5 4 ( 8 )  1 , 2 , 3  

6 1 3 . 582 ( 2 ) 2- , 3- 1 1 69 .006 ( 3 )  1 + , 2+ , 3+ 

6 1 5 . 0 7 1 ( 1 ) 1 - , 2- 1 1 7 5 . 7 3 5 ( 4 )  1 ,  2 ,  3 

6 3 3 . 384 ( 1 ) o- , 1 - , 2 1 1 78 . 2 5 1 ( 6 )  2 , 3  

The 1 . 1 1 keV level is probably the 2- �tate of the proton-neutron doublet 
(np112, vd;12 )2-,3- .  We have tryed to identify the higher lying proton-neu­
tron multiplets. 
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Fig. 2. Sensitivity of coincidence spectrometer (Leningrad) 

lf 
o ...!......:==::::=====================---

Fig. 3. A part of 11�Ag level scheme connected with the 
population of the 1 1 7.5 keV isomeric state. 
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