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STATEMENT OF PROBLEM: 

- NOTICE-
This report was prepared as an account of work 
sponsored by the United States Government. Neither 
the United States nor the United States Energy 
Research and Development Administration, nor any of 
their employees, nor any of their contractors 
subcontractors, or their employees, makes any 
warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness 
or usefulness of any information, apparatus, product or 
process disclosed, or represents that its use would not 
infringe privately owned rights. 

A program (PUCH) has been written as a subroutine of the TNS cross section 

code to prepare cross section input cards for DSN. 

RESULTS: 

The program will prepare DSN cross section cards (co vector) for up to 20 

thermal and 20 fast groups. A given set of cross section cards may be punched 

for any reactor region or regions desired. The cross section matriLx is also 

printed out for each region. As soon as possible, this new version of TNS II 

will replace the present deck at East Pittsburgh. 

METHOD OF ANALYSIS: 

The thermal cross sections are taken directly from the TNS main program. 

2 

The MUFT fast constants and the current value of B *, however, must be input 

to the program. It shoiild be mentioned that PUCH is a subroutine of TNS II 

only, and the calculations performed by PUCH are the same as those currently 

being used to prepare DSN cards from TNS II by hand (i.e., adding B^ to the 

transport cross sections etc.) 
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Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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WiS INPUT HJSTRUCTICNS INCLUDING PUCH 
\ 

Card Format Fortran Narie Explanation 

I I MCARDS 

3 

4 

5b 

6 

72H 

13 

2413 

2413 

2413 

7E10.5 

E 10.5 

NEVR 

NALPHA, lA 

MOD, m 

NAl-I 

PENS 

1 If kernels are to be read from cards. This 
option ±3 vsed primarily to test new kernels. 
If MCARDS = 1, no problem stacking is per
mitted; NEXT (See Card 20) is automatically 
set equal to 4. ^ 

0 If kernels are to come freJ tape. 

One arbitrary title card. Coliimn 1 should be 
left blank. 

Number of energ; points desired 7<I'^V?. <C99; 

Number «f absorbers; identification nuinber for 
each absorber. 
NALPHA ^ 15. 

Number of moderators; identification number 
for each moderator. 
MOD ^ 15. 

Absorber I.D. number corresponding to each 
moderator. 

Moderator densities. These must be given in 
same order as on Card 5. Only relative (not 
absolute) values are required. 

Effective moderator temperature in ev. If 
MCARDS = 0, this must correspond to a tempera
ture available from the ] ibrarj' tape. Frobler-s 
must be stacked in ascending order of T. 



Format F o r t r a n Naî ie Explanation 

2E10.5 

5E12.5 

A, SRAT 

SIG 

Atomic \feight and free stationary atom 
scattering cross section of first moderator. 
If MCARDS = 0, this card is omitted. 

Scattering kernels for first moderator. If 
MCARDS = 0 these cards are omitted. 

more than one moderator. Cards 8 and 9 for the second moderator follov;, etc. 

72H 

E10.5 

7^10.5 

II 

5E12.5 

215 

DENS 

EIIVR 

LANT 

LOLA. LALU 

One arbitrary title card. Column 1 should 
be left blank. 

Atom density of first moderator. 

Absorber densitj.es. These must be given in 
sane order as on Card 4. 

= 1 if program computes source 

= 2 if source is read fron cards 

= 3 if source from previous problem is to 
be used 

Source at each energy point, beginning with 
the lovrest energy. These cards are included 
only if LANT = 2. 

LOLA = 

1 Compute a Iiaxweilian fiux guess 
2 Read flux guess, 

3 Use flux from previous problem 

LALU = 

1 No iteration on flux guess. Use guess as 
actual flux. 

2 Iterate on flux guess to obtain converged 

file:///feight
http://densitj.es


Card Form.at Fortran Name 

16 5E12.5 PHI 

17 

18 

19 

20 

21 

E10.5 

12 

^^ 1415 

14 

14, E12. .5, 214 

EPSI 

MID 

NBOUN 

NREG 

ITOT, ESQ, 
NUP, NDS 

22 (a) 3E12.5 FFIND, FTOTA 
FFISNU 

22 (b) 3E12.5 

23 6E12.5 C 

-"-Inhere should be N (N-l)/2 + ] 

Explanation ' 

Flux at each energy point, beginning with 
lowest energy. These cards are inserted only if 
LOLA = 2. 

Covergence criterion for iteration on flux guess. This 
card is inserted only if LALU = 2. 

Number of Thermal groups; 1 < MID ̂  20. 

Group boundaries. These are odd integers corresponding 
to the upper energy limits of each group. They must be 
in ascending order, and the last one must equal NEVR. 

Region number of the first region desired for DSN punch. 
If no punch is desired, enter zero followed by card 25. 

Total nimiber of groups and B^. MID <ITOT < 40 
NUP = number of upscattering groups. 
NDS = number of downscattering groups. 

0 < NUP ̂  IT0T 
0 < NDS 5̂  IT0T 

If no entries are made for NUP or NDS, the program 
computes: NUP = MID-1 

NDS = MAX (IT0T-MID-1, MID) 

D, •£.a, and iJ£.f for lowest energy fast group. 

Same as Card (22 a) for second lowest energy fast group — c . 

These are the transfer cross sections.* Enter as follows. 
First the transfer cross section from the lowest fast group 
into the thermal groups. Then follow^. J. With j fixed 
at the lowest energy fast group vary I from j-1 to 1. Then 
decrease J by 1 and vary i as previously stated. Continue 
until j = 2. It is assumed that i = 1 is the highest energy 
group. Note that group skipping is perniitted with the re
striction that only neutrons from the lovrest energy fast grou 
enter the thermal group directly. 

s on this card vrhere N is the number of fast groups 



Card Format Fortran Name 

24 14 NREG 

25 ^ II NEXT 

4 

Explanation 

Additional region numbers for this material; 
one per card. After the last region number, 
or after card 23 if no additional regions 
are desired, insert a card with NREG = 0. 

4 If this is last problem. If MCARDS = 1, NEXT 
automatically assumes this value. 

2 If data on cards 1 - 9 does not change. 

3 If data on cards 1-17 does not change. 

5 If data on cards 1 - 9 changes, but data on 
cards 5, 5b, 6 sjid 7 does not. This option 
should be used when applicable because it 
avoids time consuriing tape manipulations. 

6 If data on cards 1 - 9 changes, but data on 
card 4 does not. Considerable tape m.anipula-
tions are avoided vrhen this option is used. 

1 If none of the above requirements are fulfilled. 



For the next problem, the data can be stacked behind Card 25 

according to the rules below: 

If NEXT = 

1, entiL e new set of data is required 

(Card 2-25) 

2, only Cards 10 - 25 are needed 

3, only Cards 18 - 25 are needed 

5, same as for 1, but Cards 5 - 7 are omitted 

6, same as for 1, but Card 4 is omitted 

v>-


