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TABLE 1 Recommended Constants

Cobalt (°°Co) Silver ("'°MAg)
Symbol Parameter Value”? Reference Value”? Reference
b, Half-life 5.2711 (8) (1) 249.78 (2) days 1)
22 Decay constant 4.1671 (6) x 10° sec™’ B 3.2118 (3) x 1078 sec™’ 5
A Abundanee-of-parentisetope 100 % (*°Co) (=3 . 109 218
A Abundance of parent isotope 100 % (°°Co) @) 48.161 (8) % ('°°A @
Sbserpten P00 rieersssseetierretare e Ge s 37.233b =016 % BC 91.0b=1% (52}
109
o, Absorption 2200 m/s cross section for target *°Co and 37.18 + 0.06 b 8) 934+06b ®)
109Ag NavValO R -
65 o il 37233b+0-16% f=1es 44216 ®)
oy, 2200 m/s cross section for formation of %°Co and ''°™Ag 37.18 £ 0.06 b 8) 412+0.10b [C)]
S; Gerrectionfactorwhich-deseribesthe-departure-of-the 186 b 18-HAH )
eross—section-from-the—Hv-taw-inthe-epithermal ["Co(n.)““Co} [19Ag(ny) 1 UmAg]
regien
Sy Correction factor which describes the departure of the 1.80 < 18.1 (7) ©)
cross section from the 1/v law in the epithermal 59Cogn Y)%°Co 199Ag(n,y)""°mAg
region
15 Resonanee-integrat 75-421+-b+0FF% ©E 67-9-3Hb )
59, 60, 109 110m
Iy Resonance integral 758 +2.00b ) 679+31b ()]
[SSCogn’ )60(m+g)Col [109Ag(nv )110(m+g)Agl
o, Effective absorption cross section for product nuclide 2b (10) 82b (11)
(reactor spectrum)
Gy, Thermal neutron self-shielding factor Table 3 12) =1-4/3R>, 4)
G'es Resonance neutron self-shielding factor Table 3 12) Fig. 17 —
g  Correction factor which describes the departure of the 1.0 ) See Table 4 (2)

cross section from 1/v law in thermal region

A The numbers in parenthesisparentheses following given values are the uncertainty in the last digit(s) of the value; 0.729 (8) means 0.729 + 0.008, 70.8(1) means 70.8
+0.1.

B_A2200-mis-eross-section(E-=0-0253-eV.TF—= The decay constant, 1, is defined as In(2) / t,,, 20°C)y-was-taken-fromwith units of sec™, where t, ,the-sources-indicated
m—ReHs the nucllde half life in seconds(g)-

b In Flg 1, G) 4E kT/Al“2 O 2 corresponds to the value for 1"QAg for T 293 K, >, = Nocs,_m,(,max T—0K"Or max T= Qsom—EQQQQ-SﬁSB 03 barn at 5. 19 eV (13). The
- (AH1P T, T,

value of 6, .. T-ox = 31138.03 barns is calculated using the Breit-Wigner single-level resonance formula o ( E,)=2.6039x10°- AZE 9 where the '°°Ag atomic mass

is A = 108.9047558 amu (14), the ENDF/B-VIII.0 (MAT = 4731) (13) -resonance parameters are: resonance total width I' = 0 1427333 eV, formation neutron width I',
2J+1 3
¥=ﬁ—0 75 where s; = 2and s, = 2

z

0.0127333 eV, and radiative/decay width ", = 0.13 eV, with a resonance spin J=1, and the statistical spin factor g=

are the spins of the two particles (neutron and '°®Ag ground state (15)) forming resonance.
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1 TABLE 2 Gamma Radiations of '1°"Ag (18)*
Energy of GammaZ (keV) IntensityZ (%)
+ 6577606+ 95:61+
2 884-6781-(13) 7500+
3 937-485-3) 35:0-3)
4 1384-2931+26) 25-45)
5 763942417 22607
6- 706-6766-(15) 46:69-(7%
* 4565-6286+(26) 13-33(15)
8: 677-62+7-12) 16765}
9 818-6244-(18) F434)
+6: 687-6091-(18) 6:53+3)
- 744.2753-(18) 4.77-(3)
42 1562-294-(18) +223)
1 TABLE 2 Gamma Radiations of '"°"Ag (1)*
Energy of Gamma (keV) Intensity (%)
1. 657.7600 (11) 94.38 (8)
2. 884.6781 (13) 74.0 (11)
3. 937.485 (3) 34.51 (27)
4. 1384.2931 (20) 24.7 (5)
5. 763.9424 (17) 22.31 (9)
6. 706.6760 (15) 16.49 (8)
7. 1505.0280 (20) 13.16 (16
8. 677.6217 (12) 10.56 (6
9. 818.0244 (18) 7.33 (4)
10. 687.0091 (18) 6.45 (3)
11, 744.2753 (18) 4.71 (3
12. 1562.294 (18) 1.21(3)
A The number of parentheses following some given values is the uncertainty in the
last digit(s) of the value: 0.729 (8) means 0.729 + 0.008, 80.8 (1) means 70.8 + 0.1.
] BESee Ref (17) for an alternate source of data.

TABLE 3 Self-Shielding Factors for Cobalt Wires (12)

Wire Cobalt

Diameter Content, G'es(132 V) Gy,

in. (mm) (mass %)
0.050 (1.27) 0.104 1.00 1.00
0.050 (1.27) 0.976 0.95 + 0.04 0.99 + 0.01
0.001 (0.03) 100 0.81 +0.03 0.99 + 0.02
0.005 (0.13) 100 0.52 + 0.02 0.97 + 0.01
0.010 (0.25) 100 0.42 + 0.02 0.94 + 0.01
0.015 (0.38) 100 0.38 + 0.01 0.92 + 0.02
0.020 (0.51) 100 0.34 + 0.01 0.90 + 0.02
0.025 (0.64) 100 0.32 = 0.01 0.88 + 0.03

— a3)
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FIG. 1 Resonance Self-Shielding Factor for Cylinders (60 = 0.2) as a Function of Radius x Macroscopic Absorption Cross Section at the
[ ] Peak of the Resonance, for '°°Ag at 5.19 eV, o, max,T=ok = 29999 barn (13). Calculations used shielding curve for cylinders from (19).
To convert o, to X,, use X, = Nyo,, where N, is the number density of '°°Ag atoms in the wire.
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