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ABSTRALT

New avaluation of actinide avorage resonance parameters { 7 Th ~ “*CH is accomplished with account of
the level missing, due to poor experimental energy resolution and discrimination threshold, Obtained
values of average level spacings produge 3 smooth systematics of the main level density paramstar.

Byaluated values of gverage reduced neutron widihs and level spacings in resolved
resonance repion used for fixing of optical and statistical moodel parameters are of major
concern. Virtually trivial averaging of experimental resonance parameter never gives
reliable results even for thoroughly investigated nuclei. Existing methods, taking resonance
missing into sccount, give rather discrepant results. ‘The drawback of gvailable methods is
due to consideration of the level missing caused by poor experimental energy resolution
and discrimination threshold separately. However both factors ave correlated. In other
words two strong resonances ave usually resolved gven being close to ecach other, while
weak resonauce if shadowed by the strong one remains unresolved.

The present method of average resonance parameter evaluation is described elsewhere
[1]. Both neutron reduced widths distribution and level spacings one take imlo accoumt
possible existence of two systems of resonances with different spins. In case of even nucke
they become the well known Porter-Thomas {21 and Wigner [3] distributions. Resounance
spacing distributions involved in our approach for sven gnd odd nuclet differ considerably
(see Fig.1). Resonances with the same spin are repulsed, hence small resonance spacing gre
improbable. In case of odd nuclei the level spins may be different and the influence of level
repulsion is dinminished. This may result in much greater experimental resongnce missing for
odd nuclet. :

The probability to resolve resonances in the experiment ‘F(5,y,E} is modelled by:

Piny,Ey=(1+a)/{atexpled iﬁE)f(Xs?‘m}}i}{(xefx}” +H]

where A(E) - is experimental energy resolution; X ~is diffasive threshold of widibs
discrimination; p - determines the curvature of the discrinsination threshold; s - defines
correlation between weak resonance and poor resolution level missing: ¢ - a parameter,
which determines rate of the level missing when the energy resolution deteriorates; a - is
sormalization constant; x=glY<gl> and y=D/<D>. Model function W(x,y,E) describes
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typical experimental situation. It decreases to zero when %, ¥, ¥y, 173, or <D/A(E} uwrge
towards zere, and becomes unity when ¥, ¥, X'y, 1/xe or <D>/A{E) are growing.

Table. Averags iavel spacings and nsutron strengith functions of s-resonances for sotinides  recompended
by different Ishoratones. :

isotope | <D>eV ] <D>eV R FAY <[> eV sex 10’ sex 1D’ sox10°

BNL Chmingk | Boloons | PRESENT BKL Bologna | PRESENT
Th 53445 1 S$3+.15 § 21230311 4551069 H 6216 § 51x0.17 11.388+0.687
Hrh 06:13 1 9613 | 138455 12386313384 15404 114654043511 30040398
g 1685107 15,8210 §15.854125 zmz%&a&aﬁ #3607 %407 | B00L.08G
“lpg A5+ 08 1 45505 | 55610 | 4442059 Y 81410 1 45805 | 7754353

Py S0+ 00 1 59500 | 69541051 303095 H 75+ 08 | 3551 043 1 802+ 411
gy 46407 1 46407 | STe11 1471720381 9120 G707 8814296
23 S5r 05 | 55505 | 55:.05 1 0.508:0.025 11.0430.07] 5458035 1107320 144
24 1063051 106505 112151 651 11,4880, 5511 86111 | 735+.108 | 2044112
3 44406 § 431,01 438+.018 § 1.4t 1.0130.104
2oy 1475081 1541 1164562 5511526106870 10201 | 9713 11.02840.130
23 15308 § 35408 360940386 §

Rt 3060111 217408 1 223413 120761307900 12601 | 94404 1116940130
“'Np $0L04 ] S6+05 | 18404 1 5536022 H1.0240861 315£095 § 9344075
¥y 9.0+0.7 1 9.0:0.7 830130598 H 1.34D3 128540259
Py 53401 1 22505 2381018 ] 23080076 8 13401 | 795:015 11.30240.126
Wipy 361071 124507 1 1505115 §13.440:0 7200 93208 | 935+ 085 1106540184
gy D1 1 73+08 | 96+16 | 1070+0.056 H1.06:0331  S6£50 {1073£0.162

s 15 5+1.78 133404 | 37.742.6 {13.52040.8128 9s 1 574,03 Q124 154
iy 1743 1890252 8688 9x1 1.24330.522

Mam* | 53005 § S8%:.04 | 66016 551+ 034 %{ 00409 § 4750025 | 896115
hsppav L 404 08 § 45630 1 33108 AT 024 H 14303 10604 11.21520.247
o | 60%06 | 64506 | T7T:17 1 6213042 H 98E09 | 51404 900x 131

Cm 7548 | 128427 12294101 §10.08251.9760 943 08438 | 763393
e 13402 1 81410 1 13402 2002072 H136ED261 60504 11.05020.230
e 1241 § 11.841.2 11.571+1.0815 90517 1.06140.272
T | 14401 11840 161 1474013 § LO0620.086 B1 185027 11.20540.07541 153140185
Oy 3447 3045 3656 17.58+4.0 H 50416 341 01434

FCm 14+0.1 1 14402 | 20:01 111814008441 75448 § 35401 9354 378
e 3345 2545 a0+8 138473435780 10402 | 10$0.2 1101320238
ey 10101 1 1ot01 1 1oen § 119500361 9020 | 48:.06  11.09530.300
e 1 3+ T 401 110940078 H1.0050 171 48206 {1.03120.159
e 2743 27+4 26. 74742 407

Average resonance and resolution function parameters are found by fitting theoretically
expected neutron widths and level spacings distribpiions to experimental ones within
framework of the best ikelihood method. '

Evaluated values of average level spacings and s-wave strength functions are compared
with other evaluations in Table. Resonance parameters in this evaluation were taken from
BNL-325. except marked *, which had been taken from our evaluations. We claim our
resnlts seent to be more teliable, since we rely simultancously on both reduced neutron
widths and level spacings distributions. With the proposed method we may treat
experimental data sets with up to 50% resonance missed.
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The main parameter of the level density 2 was obtained by fiiting the neutron resonance
spacing <D>. The total level density is caleulated with 8 phenomenolpgical model by
Ienatvuk et al {4}, which takes isto account shell, pairing and collective effects. The
equilibrivm  deformation is assumed axally symmetric. The shell corrections were
caloulated with Hguid-drop Myers-Swiatecki parameters and experimental nuclear masses.
The A-dependence of a/A is shown on Fig. 2. K is evident that global systematics of a over
actinide region is hardly possible. Os the contrary, the isotopic dependences of 9/A seem to
be rather smooth for Th, Pu, Am and Cm suclel The local systematics of a/A= o + BA

could be readily obtained.
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Fig, 1 Conparison of level spacing distibutions Fig 2 The ein parangter of level density
dependence for actinides
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