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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal 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 its 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, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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ABSTRACT 

An outline of the nature and use of a subroutine for computing 

Clebs.ch-Gordan coefficients has been written for the IBM-650 Augmented 

Data Processing System. Some familiarity with IBM's Symbolic Optimal 

AssemblyProgram (SOAP) is as,sumed. 
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· RELOCATABLE SOAP-II SUBROUTINE 
FOR FINDING CLEBSCH-GORDAN COEFFICIENTS 
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INTRODUCTION 

This subroutine, given five independent variables, A, B, C, 13, 'I• will 

compute the Clebsch-Gordan coeffiCient: 
1 

C A,B,C = 
' a.,l3.'1 

(A+ B- C)! (C+A- B)! (C +B-A)~ (';2Ct:H(l.NlEJ.~:0.~· (B·1J3)~ (B-13 )~· (C+'I)~ (C- 'I}~ 

(A+B+C+1)~ 

,. 
k~ {A+B-C-k)~ (A-a.-k)~ (B+I3-k)~ (C-Bta.+k)~ (C-A-I3+k)~ 

where k takes all integral values that give nonnegative factorials, and a is a 

function of 13 and '{, 

LOCATION 

The subroutine, RACA, together with an incorporated square-root 

subroutine, occupies 324 memory locations. The square-root subroutine 

(standard 650 floating-point) must be relocated at first-word-address (FWA) of 

RAGA+ 218 by the operator. Its entrance address will be FWA of RAGA+ 282, 

and it .may be used for any square roots occurring in the operator's program, 

as well as being used by RAGA, 
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ENTRANCE 

RACA is programmed as a standard subroutine, i.e., an exit command 

is stored in the distributor by the user, and then control is transferred to the i' 

entrance of the subroutine. For any relocation the entrance is FWA + ll, 

or, symbolically, RACA. 

The user must store the five independent variables A, B, C, 13, '{, (in 650 

floating-point notation) before entering RACA as follows: 

A-<> FWA + 1 

B-<>FWA+2 

C-FWA+3 

13 .- FWA + 5 

'i- FWA + 6. 

The subroutine will compute a.. 

If the subroutine is left at 0000 or relocated by a multiple of 50, the 

five independent variables will turn out to be in a: read band, which means the 

·input can come directly from cards. This is convenient when it is simply 

desired to produce some arbitrary sequence of Clebsch-Gordan coefficients . 

. OUTPUT 

The subroutine places the answer, C A A, B, C, in floating-point 
a,~-''" , 

notation in the upper accumulator and transfers control to the exit command 

previously located in F;WA + 14. 

There are nine conditions that the variables, A,B,C,a,l3,'(,, must 

satisfy in order to obtain a meaningful coefficient. These have been given an 

arbitrary numbering as follows: 

Condition 

A+B+C-tl is an integer 

C+'i is an integer 

B + 13 is an integer 

A+B-C >o . , 

n 

1 

2 

3 

4 

I 

\. 



, 

A-B+C~O 

-A+B+C ~0 

C- i-yl2_ 0 

B- I i3j >0 
A-~ a.! ..> 0 , 
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5 

6 

7 

8 

9 

When one of these is violated, the subroutine places zero in the upper 

accumulator, and a stop command, 01 OOOn 0195, in the lower. If the user 

wishes to know the type of violation that has occurred, he may do so by 

(1} setting the console to stop at the 01 command or {2) programming a 

check for zero in the lower. 

LIMITATIONS 

Because floating-point notation is used, one may expect only about 

seven and one-half significant figures in the output. 

Factorials are tabulated up to 25~ , which puts an upper limit on 

A+B+C+l, Minor program revisions could extend this range, if necessary. 

Copies of the program are available to anyone interested, 
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