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The n e u t r o n  emission mul t lp l i c i ty  d i s t r ibu t ion .  P v  Is t h e  probabi l i ty  t h a t  a given f iss ion 
will resu l t  i n  the  emission of v neutrons. Thc bwic methcd  used by  all experimenters  to  gencratc 
P, data  involves  a way of detecting each fission as I t  occurs  i n  a sample  of t h e  nuc l ide  u n d e r  
s t u d y  a n d  correlates  t h i s  fission wi th  the  detection of t he  emi t ted  neu t rons .  Since the  eff ic iency,  
E ,  of t h e  n e u t r o n  de tec tor  f o r  t h e  detection of a single neu t ron  is less t h a n  un i ty ,  allowance fo r  
those neutrons emitted bu t  not detected m u s t  be made, with the  resulting probability, Qn, of actually 
observing n n e u t r o n s  even  if u were emi t ted  (n < I)) being jus t :  

Qn = E P, Cu!/n!(u-n)!l r” ( I - C ) ~  - (1) 

The P, are cons tan ts  of n a t u r e ,  wheress  t h e  Qn depend upon t h e  eff ic iency of t h e  pa r t i cu la r  
detector  used. From t h e  above expression i t  follows d i rec t ly  t h a t  P, is given i n  t e r m s  of t he  
observed re la t ive  f requencies  of observat ion,  Qn, by  t h e  expression: 

P, = E Qn Cn!/u!(n-u)!] t - n  (E-1)n-u (2) 

Knowledge of t h e  detector efficiency which is essential to re la te  t h e  observed f requencies  Qn, 
t o  t h e  mul t ip l ic i t ies ,  P,, is  usua l ly  determinpd f r o m  t h e  coun t  r a t e  w i t h  a ca l ibra t ing  nucl ide,  
whose n u b a r  va lue  is well known,  i . e .  some s t anda rd  nuclide. 

g = .c <L’> q (3) 

where q is t h e  f iss ion r a t e  of t h e  sample of t hc  cal ibrat ing nucl ide a n d  g is t h e  gross r a t c  
f o r  t h e  cal ibrat ing nucl ide.  (The eff ic iency i s  t h u s  inverse ly  related t o  t h e  assumed va lue  of <v>.) 
Thts is possible because <LO can be determined Indcpendently of the  de te rmina t ion  of P, wi th  
grea te r  accuracy  t h a n  if i t  were calculated f r o m  t h e  Pu d i s t r ibu t ion  us ing  

c o u n t  

and  

<v> = 2 I.’ PL,. (4) 

I n  d e r i v i n g  the < u >  v a l u e s  f o r  t h e  v a r i o u s  s p o n t a n e o u s  f i s s i o n i n g  n u c l i d e s ,  o n e  
p r i m a r y  s t a n d a r d  v a l u e  is a s s u m e d .  for 252Cf. P r o m  a n  e a r l i e r  e v a l u a t i o n i ,  a v a l u e  o f  
<u> = 3 .757  +- 0.010 n e u t r o n s / f i s s i o n  is dcr i \ .cd.  I n  a d d i t i o n  t o  t h i s  p r i m a r y  s t a n d a r d .  
a s e c o n d a r y  s t a n d a r d  for t h e  v a r i o u s  f i s s i l c  n u c l i d e s  is a s s u m e d ,  for 235U. i .e. ,  t h e  
v a l u e  a t  2200 meters / second n e u t r o n  ene rcy .  F rom a p r e v i o u s  p r e l i m i n a r y  eva lua t ion2 .  a 
value  of <v> = 2.414 f- 0.007 neut rons / f ias ion  is dc te rmined .  

In  t h e  following sections, we will review thr d t r c c t  de t e rmina t ion  of <v> values  and  t h e n  
describe t h e  me thod  of comparing d i f f c r c n t  sc t s  of Pu values. I t  m i g h t  be noted t h a t  t h e m  a rc  
substantially m o r e  measurements or the averagr pronipt neutron emission multiplicity value than therc 
a re  of t h e  n e u t r o n  mul t ip l i c i ty  d is t r ibu t ion .  

11. Average P rompt  Neutron Erirission Probabi l i ty ,  <up> 

The average n u m b e r  of neut rons  released in  fiaaion is of in te res t  f o r  sustaining cha in  reactions 
i n  nuc lear  reactors and  is a l so  a measure of t he  n\rriige exci ta t ion energy l e f t  i n  a fission f r agmcn t  
immedia t e ly  a f t e r  scission. T h e  sys temat ic  \ -ar ia t ion of f iss ion proper t ies  f o r  t h c  va r ious  hcavy 
nucl ides  m u s t  account  f o r  t he  vnr i s t ion  111 C I ’ ~ ’ .  In  t h i s  s t u d y ,  we have  res t r ic ted  oursolvcs  
to  those nuc l ides  w h i c h  spontnncously fission or which  a re  f iss ionable  wi th  n e u t r o n s  of t h e r m n l  
energies, 1.e. En = 0.0253 elcrtr-on volts. 
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252Cf  i s  one of t he  be t t e r  known nurl l t l rs  a n d  is  of great i n t e re s t  f o r  safeguards because 
i t  is t he  s tandard  against  which o ther  nuclides have been measured and  wi th  which equipment  and  
t echn iques  a r e  tested.  I n  r ecen t  years ,  < L ' ~ ?  rn rnsu remen t s  f o r  252Cf by l iqu id  sc in t i l l a to r  
techniques and  by manganese b a t h  techniqucis h n v r  begun to converge,  leading to  t h e  present ly  
r e c o m m e n d e d  v a l u e  of u p  = 3.757 +- 0.010 n e u t r o n s / f i s s i o n l .  Using t h i s  s t a n d a r d  v a l u e  
and the  recommended value f o r  235U arid f o r  24oPu of 2.414 +- 0.007 neut rons / f i ss ion  and  
2,154 +- 0.005 neut rons / f i ss ion ,  r r s p e ~ t i v e l y ~ ,  t he  average n e u t r o n  mul t ip l ic i t ies  f o r  t h e  va r ious  
nuclides of the  tranFplutonium clcrnents h a v e  been reevaluated. In general, t h e  weighted average of all 
measurements for  each nuclide has bccn reconimcndcd in Table XIX. For some nuclides, no direct measurement 
of the average multiplicity has been made and thc estimated value, which has been calculated f rom t h e  
measu remen t  of f iss ion yields ,  has  been recornmcnded. 

111. Method of Comparing Dtfferent  P, Sets 

The Qn a n d  P, can be considered vectors, whoae components  a r e  probabilities, related by a n  
operat ion a n d  i t s  i nve r se  which conver t s  one set  of probabi l i t ies  i n t o  the  other ,  i.e. equat ion (I) 
and  (2). Certain ratios composed of specific func t ions  of t he  var ious moment s  of t h e  dis t r ibut ions 
a r e  independent  of t h e  e f f ic iency ,  e.g. <u(v-I) ....( v - k ) >  / < v > ~ + I  = <n(n-1) ...( n-k)> / <n>lc+I. 
A pa r t i cu la r  case i s  Diven's pa rame te r ,  f o r  h = 1, Cv(v-1)> / < v > ~  , which  can be considered as a 
measure  of t h e  shape  of t h e  P,, dis t r ibu t ion .  However, a n o t h e r  indicator  of t h e  dis t r ibut ion 's  
shape , which  is n o t  conserved,  ( independent  of E )  is t h e  r a t io  of t h e  m e a n  devia t ion  t o  
t h e  square of t h e  m e a n  : 

square  
<(v-<v>)Z> / < v > 2  = (<d> - <v>2) / < v > ~ .  

For each given exper iment ,  t h e  equations (1) and (2) were used wi th  the  quoted d is t r ibu t ion  P, 
a n d  t h e  repor ted  e f f ic iency  c t o  der ive  the  or iginal  Qn set. The eff ic iency was t h e n  var ied u n t i l  
t h e  calculated tu> (C v P,) value  was obtained corresponding t o  t h e  recommended value.  In those 
few cases where the  experimental is t  did not report  t he  efficiency, a reasonable value was assumed 
appropr ia te  t o  t h e  expe r imen ta l  condi t ions and  t h e n  t h e  above procedure was also followed. 

After  var ious  sets  of P, f o r  t he  same nuclide are t ransformed so t h a t  each se t  yields t h e  same 
<v>, remain ing  differences between the  corresponding Pv can be ascribed to systematic  errors 
o t h e r  t h a n  those in c or <v>, or to r andom e r ro r s  (e.g. count ing  s ta t is t ics)  in t h e  respective 
exper iments .  Evaluat ion of t h e  s t anda rd  deviation of corresponding values  of P, gives a realist ic 
es t imate  of t h e  unce r t a in ty  involved i n  determining the  P,. Our earlier work3 contains  more 
detai ls  on  t h e  method.  

a n y  

IV. Rccommendntions Rnd Discussion 

The recommended va lues  f o r  <v> and PI,. f o r  t h e  var ious  nucl ides  of amer ic ium,  c u r i u m ,  
berke l ium,  ca l i forn ium,  e ins t e in ium,  fe r in iuni  rind nobel ium a re  given i n  the  Tables in section VI. 
Al though t h e r e  a r e  d a t a  of some s o r t  availablo for twenty-s ix  of these nuclides,  da t a  on t h e  
mu l t ip l i c i ty  d i s t r ibu t ions  a r e  on ly  available f o r  twr lve  of t h e  nucl ides  and  no recommendat ions  
could be made  f o r  two of those. Soirie Qn sets for  f e r i n i u m  nucl ides  d id  n o t  produce physical ly  
mean ingfu l  r e su l t s  no  m a t t e r  how c was vnricd.  The  reason f o r  t h i s  d i f f icu l ty  is s t i l l  u n d e r  
inves t iga t ion ,  b u t  i t  is p r o b a b l y  d u e  to  poor  Stat is t ical  accuracy  of t h e  Qn d a t a  invo lved .  

If one plots  t h e  va r ious  recommended s r t s  of Pv given h e r e  as  well as those previously 
de te rmined  versus  (v-<u>) o n  t h e  same fipurc.  a cont inuous  c u r v e  d rawn  through t h e  da ta  points  
will  h a v e  a w i d t h  or s t a n d a r d  devla t ion  of 1.094 +- 0.007. f o r  t h e  var ious  nucl ides  of u r a n i u m ,  
p l u t o n i u m  a n d  c u r i u m .  This  calculati'on tnkcs i n t o  account  Sheppard's correct ion4 f o r  sampling 
f r o m  the mid-poin t  of a his togroln to  npprosi i i intr  t h e  wid th  of a cont inuous  d is t r ibu t ion .  All 
nucl ides  agree wi th in  4% w i t h  t h e  calculatcd averace .  For t he  va r ious  nuclides of ca l i fo rn ium,  
f e r m i u m  and  nobel ium, however,  t h e  s tandard dt-vilit.ion o r  width fo r  t he  various recommended sets 
of Pv is 1.41 +- 0.14. 

If one  now selects on ly  t h e  spontaneou3ly flssiuning nucl ides ,  t h e  s tandard  devia t ion  f o r  
t he  c u r i u m  and  ca l i forn ium elenients are  1.087 +- 0.007 and 1.224 f- 0.014, respectively, as compared 
to  a s t anda rd  devia t ion  of 1.100 +- 0.007 f o r  t h r  spontaneously fissioning nucl ides  of p lu ton ium.  

I t  might  also be noted tha t  t he  variation of I.' w i t h  m a s s  number  fo r  a given element and  fission 
type has  approximate ly  t h e  same slope f o r  t he  r u r l u m  and ca l i forn ium nuclides. i.e. 0.094 +- 0.001. 
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V I .  Tabulated Results 

Table I Measured Nubnr Values f o r  241Am 

Author (Year) Ref 
Jaf f ey (70) 5 
Lebedev(58) 6 
hinghame(57) 7 

Author (Year) Ref 
Howe(81) 8 
Jaff ey( 70) 5 
Fultz(66) 9 
hshkin(70) 10 

Author (Year) Ref. 

Halperin(80) 12 
Hicks (56) 13 
-4%) 14 

'Cbang(%) 11 

Measured Value Rcvisd Value Comment 
3.219 (0.021) 
3.14 (0.05) 3.07 (0.m) No efficiency correction 
3. ( 0 . 5 )  Calc. from Fission Yields 

Measured Nubar  Values for 242mAm Table 11 

Measured Value Revised V a l w  
3.269 (0.145) 
3.264 (0.024) 3.265 (0.024) 
3.24 (0.12) 3.22 (0.12) 
3.28 (0.10) 3.26 (0.10) 

Table I11 Measured Nubar Values f o r  242Cm 

Measured Value Revise3 Value 

2.532 (0.013) 2.530 (0.013) 

2.33 (0.11) 2.48 (0.11) 

2.562 (0.020) 2.572 (0.020) 

2.65 (0.09) 2.33 (0.09) 

Table IV Measured N u b a r  Values fo r  243Cm, 247Cm and 250Cm 

Nuclide Author (Yea-) R e i .  Measured Valuc Revised Value Comment 
Zhuraviev(73) 15 3.39 (0.14) 3.m (0.04) Neut. Fiss. 
Jaffey(70) 5 3.130 (0.047) 3.432 (0.017) Neut. Fiss. 

247Q Zhuxaviev(73) 15 3.79 (0.19) 3.80 (0.15) Neut. Fiss. 
Orth(71) 16 3.31 (0.m) 3.30 (0.08) Spont . F i s s .  

Table V Measured Nubar Values for 244Cm 

Author (Year) Ref. 

Schrn i d t (83) 17 
Golushku(73) 18 
~ k h m u v a ( 7 3 )  19 
Ja f f ey ( 70) 
KrusNiin(70) 10 
Ebl'shw(64) 20 
Diven( 56)  21 
Hicks (56)  13 

zhang(=) 11 

5 

Measured Value 
2.72 (0.02) 
2.73 (0.16) 
2.68 (0.03) 
2.70 (0.014) 
2.692 (0.024) 

2.71 (0.04) 
2.81 (0.06) 

2.77 (0.08) 

2.84 (0.09) 

Revlsd Value 
2.74 ( O . a ? )  
2.74 (U.1G) 



Author (Year) Ref. 
b e  ( 83) 22 
mshk in (70)  10 
Jaf fey( 70) 5 

Author (Year) Ref. 
S tqhton(73)  23 
IBkovski i (73) 24 
Golushko(73) 18 
F r u ~ r o \ a ( 7 2 )  19 
'zhompson( 70) 25 

Author (Year) Ref. 
Fbldeman(73) 26 
Stoughton(73) 23 
cOlushko(73) 18 
FYukhomva(72) 19 
Orth(71) 16 

Author (Year) Ref. 
Kosya!av( 72) 27 
Pgl e ( 57) 28 

Author (Year) Ref. 
Ihkovski(73) 29 
F Y I  e (57) 28 

Author (Year) Ref. 
Unik( 73) 30 
Volodin(7'E) 31 

Author (Year) Ref. 

Orth( 71) 16 
Hof fman(80) 35 

Measur& 1 5  1 I I P  R W J  stti \ . I  I w  

3.83 (0 .16)  3.81 (0 .16)  
3.GO (0.OG) J GI (0.W) 

3.832 (0,034) 3.81  (0 u.1) 

Table V I 1  hfcasurcd K u b a i -  V a l u e s  f o r  246Crn 

Measured Value Revi s~d Yn l w  
2.86 (0.06) 2.m (0 .W)  
2.98 (0.03) 3.01 (0.a)) 
2.927 (0.017) 2.93 (0.03) 
2.950 (0.015) 2.95 (0.015) 
3.20 (0.22) 3.17 ( 0 . X )  

Table VI11 Measured Nubar  I-alucs f o r  248'2, 

Measured VA lue Rcvlsirl Valut' 
3.092 (0.007) 3.12 (0.007) 
3.14 (0 .06)  3.16 (0.06) 
3.173 (0.022) 3.17 (0.02) 
3.157 (0.015) 3.16 (0.013) . 

3.11 (0.09) 3.10 (0.09) 

Table I); Measured Nubnr I'nlucs for 249Bk 

Measured \ a  lue 

3.72 (0.16) 3 . S  (0.16) 

Rcvi s d  Va lut- 
3.395 (0.026) 3.40  (0.m) 

Table X Measured Nubar V a l u e s  for 246Cf 

Measured \'a 1 ue Reyi stxi YA l w  
3.14 (0.09) 3.10 (0.09) 
2.92 (0.19) 2.79 ( 0 . 1 9 )  

Table XI  Measured Nubur I-nlucs f o r  249Cf 

Measured \'slue 
4.4 nu 

Revi st-4 Y.I l w  

4 .06  (0.Q:) 4 .00  (0.01) 
3.4 (0.4) 3.4 (0.4) 

4.60 (0 .21)  4 . w  (0.211 
4.0 (0 .5 )  

6. (1.5) 

Table XI1 Measured Nubar Values for 25OCf 

Measured Va I ut- 
3-49 (0 .01)  3.31 ( l I . l N 1  

Rrvi slr i  <-.I liw 

3.53 (0.09) 3.52 (0.11,) 

.. 

.I., 

cbmmen t 
Neut .Fiss 
Neut . Fi s s 
Spont .Fiss 
Neut .Fiss 
Neut .Fiss 
Neut .Fiss 



Author (Year) Ref. 
S i  th( 83) 3G 
Wncer(82) 37 
Mwards(82) 38 
a e k s a x h v ( 8 0 )  39 
m ( 7 9 1  40 
Ebzorpanesh(77) 41 
&Idem(  74) 42 
Axton( 74) 43 
Mehta( 73) 44 
DeVolpi (70) 45 
White(68) 46 
&lvin(W) 47 
Hopkins(63) 48 
Asplund-Nilsson(63) 49 

Measwed Valur 
3.7G7 (0.007) 
3.782 (O.O(fl3) 
3.761 (0.03) 
3.758 (0.015) 
3.752 (o.oin) 
3.744- ( 0 . 0 3 )  
3.747 (0.019) 
3.725 (0.019) 
3.766 (0.002) 
3.725 (0.015) 
3.796 (0.031) 
3.713 (0.015) 
3.780 (0.030) 
3.808 (0.034) 

3.755 (0.01G) 
3.744 (0.022) 

3.747 (0.019) 

3.739 (0.03) 

3.792 ( 0 . W )  

3.0108 (0.040) 

3.777 (0.031) 

Comment 
Manganese Bath Technique 
Liquid Scintillator Technique 
Boron Pile Technique 
hhnganese Bath Technique 
Liquid Scintillator Tcchnique 
Manganese E?ath Technique 
Liquid Scintillator Technique 
hknganese bth Techniquc 
Liquid Scinti 1 l a  tor Ter,luiique 
Manganese bth Technique 
Manganese Bath Technique 
Boron Pile Technique 
Liquid Scintillator Technique 
Liquid Scintillator Technique 

Table XIV hleasurcd Nubar V a l u e s  for 254Cf 

Author (Year) Ref. Measured Value Rcvi S C ~  1'3 I W  
Hof fman(80) 35 3.77 (0.05) 3.79 (0.m) . 
Orth(71) 16 3.93 (0.05) 3.92 (0.05) 

Table XV Measured Nubar Values for 251Cf, *53p254Es, 244*246i255Fm and 252No 

Ref. 
50 
51 
51 
52 
52 
50 
53 

Measured Va luc 
4.1 (0.5) 
4.7 nu 
4.2 nu 
4. (1.) 
4. (1.)  
4.0 (0.5) 
4.15 (0.30) 

Rcvi sed  Value Comment 
Neut. Fiss. 
Spont. Fiss. 
Neut. Fiss.  
Spont .Fiss.  
W n t .  Fi 5 s .  

Neut.Fiss. 
4 . 2  (0.3) Spnt .Fiss. 

Table S V I  Aiensurcd N u h n r  Y ~ l u c s  for 254Fm 

Author (Year) Ref. Measurrd Value R c v i x d  Y ~ I w  
Unik(73) 30 3.7 nu 
Cboppin(56) 54 4.05 (0.19) 3.99 (0.28) 

Table XVII  Measurc~tl Nubar Values for 256Fm 

Author (Year) Ref. 
lkr-Abpian(81) 55 
Dakovski(73) 56 
Uuik( 73) 30 
Flynn(72) 57 

Author (Year) Ref. 
b f  fman(80) 35 
EM agna( 73) 58 
Cheifetz(71) 59 

Neasurd Value 
3.59 (0.01s) 
3.73 (0.18) 

3. (1.)  
3.2 nu 

Table  S V I l l  

b4easurcd V;I 1 I~I '  

3.85 (0.05) 
3.77 (0.02) 
3.97 (0.13) 



. 
c . 

Table XIX Recomnieridod N u b a r  V n l l l r b *  Tor Ani. C m ,  Bk. C f ,  E s ,  Fm a n d  No Nuc l ides  

Value (Uncertainty) 
3.22 (0.04) 
3.26 (0.03) 

3.43 (0.14) 
2.72 (0.02) 

2.93 (0.03) 
3.80 (0.15) 
3.13 (0.03) 
3.30 (0.08) 
3.40 (0.05) 
3.1 (0.1) 
4.1 (o.s)-hTeutron fission 
3.4 (0.4)-~ntaneous fission 

2.54 (0.02) 

3.75 (0.10) 

i'n 1 ue (fit er t a in  t y ) 
3.51 (0.M) 
4.1 (0.5) 
3.757 (0.010) 
3.85 (0.06) 

4. (1.) 
4. (1.) 

3.63 (0.06) 
3.87 (0.05) 
4.20 (0.30) 

4.7 
4.2 

4.0 (0.3) 
4.0 (0.5) 

Table XX Measured a n d  Recomniendcd F, for  242Cm 

Parameter Hicks13 ILilperinlz -11 Recommended 

0.01665 
0.14755 
0.33715 
0.3267'9 
0.12634 
0.04143 
0.00334 
0.00075 

2.54 
5.11 
8.04 
0.792 
1.20 
7.65 

0.02?87 
0.13404 
0.32913 
0.33898 
0.14631 
0 .I3353 
O.OC207 
0.00007 

2.54 
5 . 0 1  
7 .M 
0.782 
1.13 
7.58 

0.02424 
0.15862 
0.31398 
0.31471 
0.13988 
0.01419 
0.00137 
0.0143 
O.OO056 
2.54 
5.24 
8.67 
0.812 
1.33 
7.78 

0.02125 
0.14674 
0.32675 
0.32683 
0.13751 
0.037% 
0.00259 
0.00076 
0.00019 
2.54 +- 0 . M  
5.13 +- 0.10 
8.04 t- 0.64 
0.795 +- 0.016 
1.22 +- 0.10 
7.67 +- 0.10 

Table XXI Measured a n d  Rrcomnicndcd  PL, f o r  *44Cm 

Parameter Diven21 Hi cla 13 Calio\-skii=4 -11 Recommended 

PO 0.01280 
Pl 0.12458 
e! 0.3U326 
p3 0.31201 
p4 0.20115 

. 0.01728 p6 

a> 2.72 

U/(v-l)(v-2)> 10.51 

d> - a/$ 1.31 
&> 8.71 

% 0.02892 

p/ 

-(PI)> 5.99 

u/(v-l)>/u/r? 0.810 

- 

0.00550 
0.11864 
0.30138 
0.33146 
0.17634 
0.04122 
0.00546 

2.72 
5.01 
Q.47 
0.7UG 
1.1s 
0.54 

- 

0.022 
0.09173 
0.3CCXio 
0.33337 
0.18a24 
O.O!EtX 
O.DCx?lS 

2.72 
5.93 
9.88 
0.804 
1.27 
8.67 

- 

0.01384 
0.12973 
0.28513 
0.33381 
0.17736 
0.01675 
0.0102Y 
0.00110 
2.32 
6.00 
1 o . s  
0.811 
1.x 
8.72 

0.01501 
0.11617 
0.29984 
0.33318 
0.18378 
0.04298 
0.00879 
0.00021 
2.72 +- 0 . M  
5.94 +- 0.09 
10.10 +- 0.52 
0.803 +- 0.012 
1.26 +- 0.09 
8.66 +- 0.09 

r .. 



. '  ' *, 

Table XXII Measured a n d  Reronll l lrt ldt .d P ,  for Z 4 O C r n  

Parameter St ough ton23 Dalcu\Tl<l i 21 Rr,c.omt%ndtd 

0.01305 
0 * 002.19 
0.25120 
0.35224 
0.22587 
0.06598 
0.00917 
2.93 
6.92 
12.59 
0.806 
1.27 
9.85 

0.01738 
0.07OO7 
0.27420 
0.33761 
0.21026 
0 . 0 ~ 0  
O.OW8 
2.93 
6.96 
12.82 
0.811 
1.30 
0.89 

0.01522 
0. u7638 
0. x z 7 0  
0 .3.1492 
0.21807 
0.07559 
0.00722 
2-93 +- 0.03 
G . 9 4  +- 0.03 
12.71 +- 0.16 
0.808 +- 0.003 
1.29 +- 0.03 
8.87 +- 0.03 

Table XXIII Measured a n d  Recommendcd  Pv for 248Cm 

Parameter bldemana S t o u p h t d  Recornended 

0.00631 
0.06224 
0.22726 
0.34581 
0.24354 
0.09076 
0.02070 
0.00338 
3.13 
8.03 
16.56 
0.820 
1.36 
11.16 

0.00716 
0.05706 
0.21384 
0.35599 
0 . 2 w  
0 .  o m 5  
0.01278 

3.13 
7.89 
15.31 
0.803 
I .22 
11.02 

- 

0.00673 
0 .  a 9 f S  
0.235!5 
0,35090 
O . Z X 3 8  
O . l x 9 3 G  
0.01674 
O.aJ169 
3.13 +- 0.03 
7 . 9 6  +- 0.10 
15.94 +- 0.88 
0.812 +- 0.010 
1.2s t- 0.10 
11.09 +- 0.10 

Table XIV Neasured P, for 2 4 k f ,  25oCf, 234Cf. 2S7Fm and 252N0 

Nuclide 24% 2 W f  257b =No 
Parameter ~ w ~ i i = 9  Hoffman35 I to f f a m a  Hof f mand5 Iazarev53 

0. O O M l  
0.11360 
0.23560 
0.27428 
0.22087 
0.12337 
0.03017 

3.10 
8.19 
8.26 
0.852 
1.88 
11.29 

O.O(x382 
O.CBG5-4 
0.1M3.t 
0. S I 4 3  
0. m 2 7  
0.14614 
0 .  m722 
0.00402 
o.ocy312 

3.51 
10.34 
25.10 
0 . W  
1 .!xi 
13.85 

o.ooa2w 
0.01902 
0.11264 
0. zm39 
0.31834 
0.19418 
0.07453 
0.01 'mu 
0.00220 

3 . u5 
12.M 
.33.71 
0.843 
1.33 
16.35 

- 

0.02057 
0.05203 
0.11726 
0.19970 
0.26279 
0.20078 
0.10617 
0.03330 
0.00740 

3.87 
13.60 
41-77 
0.908 
2.49 
17.47 

- 

0 .  w692 
0 .E768 
0.Q92Q9 
0.14374 
0.18325 
0.18315 
0.14559 
0.03630 
0.03820 
O.OCC268 
4.2 
17.65 

1 .OD1 
4 .a 
21.85 
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