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Table 2. Prompt Fission Neutron Spectral Parameters for Some Fissile Nuclides

Incident Neutron

Maxwellian

Fissile Nuclide Energy ) Temp., T(MeV) E(MeV) Ref.
sy Thermal 2.418 129 194 22
235]J Fission Neutron 2. 800 1.34 2.01 13
238]J 2. 09MeV 2. 580 1.31 1.97 16
239Py Thermal 2.871 1.35 2.02 22
239Py Fission Neutron 3.120 1.37 2.06 13
40Py 2. 09MeV 3. 200 "~ 1.38 2,07 23
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Table 3. Characteristics of Critical Assemblies

Characteristics l

Critical Assembly

} GODIVA

JEZEBEL

System

Enrichment

Bare Sphere of U
93.71% **U Metal

Bare Sphere of Pu
95.2% #*°Pu Metal

Density (g/cc) 18. 74 15.61
Critical Radius (cm) 8.741 6. 385
Critical Mass (kg) 52.425 17. 021
Kets (Measured) 1. 0£0.3% 1. 04+0.3%

Table 4. Average Energy of Prompt Fission Neutron

Average Energy (MeV)

Spectral Form

Thermal Fission

Fission due to Prompt Fission Neutron

235] 239py 235(J 239P g
Watt 2. 000 2. 087** 2. 074%* 2. 128**
Cranberg 1. 980 2. 066** 2. 054** 2.107**
Maxwell 1. 935 2.019+ 2. 007++ 2. 059+
* Caleulated by Eq. (12) with a and 8 values in Table 1.
** Deduced from the average values for the thermal fission of 235U,
* Computed by Eq. (7) with p value from Ref. 22.
** Calculated by Eq. (7) with 5 values from Ref. 13.
Table 5. Calculated K¢ Value Using 16 Group Hansen-Roach Set
Keff
Assembly Calculation (Present Work)
Experiment* !
Watt Cramberg | Maxwell
GODIVA 1. 0004-0. 003 0. 998575 0. 998248 0. 998813
JEZEBEL 1. 000-+0. 003 0. 991326 -— 0. 994321

¥ Taken from Ref.8.
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Effect of Prompt Fission Neutron Spectral Formulae on Nuclear Criticality

Seung Gy Ro. Duck Kee Min. Geun Uck Youk. Hi Peel Oh*

Daeduk Engineering Center, Korea Advanced Energy Research Institute, Chung-Nam, Korea

Abstract

A calculation of the effective multiplication factor has been made for GODIVA and JEZEBEL
critical assemblies by using a computer code, ANISN, with having the Watt’s, Cranberg’s and

Maxwellian formulae for the prompt fission neutron spectrum as a fission source.

Then the

calculated values have been compared with experimental data obtained by others.

The Maxwellian formula seems to be the best one for representing the prompt fission neutron

spectrum since the effective multiplication factor based on it shows a better agreement with

the experimental value compared to the rest formulae.



