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Table 4 (continued) 

Y* ljf oRN 
oR.Dl,NK = 

3 3 IB.,N11 

I: -t!J o N ORI: NK = 
RN,,, IB. 11, 

oRl: 
Arr, An = ORY* 

An, An 

oR'!...* -lf3 lJT -=:* 
oIC - - oIC -=-K,Arr 3 3 =-n,AK 3 3 =-rr,AK 

0RE lfl oi: - !±.A -=:* = oic -=-K,Arr 3 3 =-rr,AK 3 3 =-n,AK 

Y* tA ORN OR.Ni = 
,Arr N:rc,AK 

,Arr -tA 5 N 
RN:rc,AK 

&RE - 1)¥s· n 
5IC- --=-K,=-K 3 35 =-K,=-K 

- -1 J¥s n 
oR:..:- --=-K,=-K 3 35 =-K,=-K 

- lJfs n 
5R:..:- --=-K,=-K 6 35 =-K, =-K 

I: 5 
-oR::::K,NK = 

9 .::K,NK 

Y* 4 5 A -= - -
9 

- -=:* 
oR: - = oIC 

=-rr, =-11 =-:re ' =-11 
-=:* 

oIC - = oIC 
=-11,=-11 =-11,=-11 

oIC - 1 - --=-11,AK >!2 =-K,A11 
-=:* 2 5IC -
=-11,AK 3[2 =-K,A11 
- 1 N 

oRJ;:i{ ti< 3 5RAK, IB. , 
-=:* 2 N 

ORAK, ri( = - 3 oRAK Ll< , 
-=:* 

oRAK.,Ai 
2 N 
J oRAK,AK 

oRAK,AK = 1 0 N 
3 RAK,AK 
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Note concerning Table 4 

In order to simplify computation, some of the preferred equations 

were excluded in the preparation of Table 4. These equations related 

decuplet couplings to themselves or baryon couplings to themselves. 

Since the problem is overdetermined, one would expect a valid solution 

to be insensitive to the exclusion of a small number of constraints. 

Of course, at the expense of greater complication in computation, 

these equations could have been included, but it is felt that the 

results would have been substantially the same. We have tabulated 

below a test of the consistency of the excluded equations using the 

couplings obtained in our calculation. 

Equation LHS RHS 

5RY* 2 N* -.021 -.020 - 3 
0

RNrc, LK L.rc, NK 

oRN = 0 - • 36 -.28 L:K, L,K 

N* 3 -:::* 
5RL1<, LK = 5R-- - -.127 -.106 

,f 2 LI<, LI< 

Y* 0 .050 .083 oR- = 
.::.K, L.rc 

Y* ljff 5n -.040 -.023 OR;K -=K = 6 36 ~,:=:K - ,_ 
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TABLE 5 

RESIDUES BEFORE AND AFTER IMPOSITION OF FACTORIZATION ON 

THE RESIDUE MATRICES OBTAINED IN THIS CALCUI.ATION 

I) N Residue Matrix 

Eigenvalues: -5 1.81, .053, .0025, -4 x 10 • 

Before Imposition of Factorization 

Nn Ll< NT} AK 

Nrc 1.487 .3280 - .08628 .5945 

r.K .3280 .1282 -.02069 .1328 

NT} -.08628 -.02069 .005015 -.03457 

AK .5945 .1328 -.03457 .2406 

After Imposition of Factorization 

Nn Ll< NT} AK 

Nrc 1.484 .3385 -.08647 .5948 

Il< .3385 .07722 -.01972 .1357 

NTJ -.08647 - .01972 .005037 - .031+65 

AK .5948 .1357 -.03465 .2383 
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Table 5 (continued) 

II) A Residue Matrix 

Eigenvalues: 1.15, .093, .0002, -.0018 

Before Imposition of Factorization 

NK L,1( ::::K 

NK .4875 -.4950 .04925 

Dr -.4950 .5020 -.05435 

::::K .04925 -.05435 .09780 

ATJ -.2730 .2781 -.02004 

After Imposition of Factorization 

NK L,1( ::::K 

NK .4872 -.4949 .05364 

L:1t -.4949 .5027 -.05448 

::::K .05364 -.05448 .005905 

ATJ -.2729 .2772 -.03004 

ATJ 

- • 2730 

.2781 

-.02004 

.1529 

A TJ 

- • 2729 

.2772 

-.03004 

.1529 
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Table 5 (continued) 

III) E Residue Matrix 

Eigenvalues: 1.006' .036, .005, -.005, -.03 

Before Imposition of Factorization 

NK Ere DJ :::K Arc 

NK .1203 -.1327 -.1133 .2094 - .1797 

Ere -.1327 .1318 .1085 -.2435 .2041 

DJ - .1133 .1085 .09024 -.1933 .1575 

::::K .2094 -.2435 -.1933 .3606 -.3047 

Arc -.1797 .2041 .1575 -.3047 .3088 

After Imposition of Factorization 

NK Ere Ell :::K An 

NK .1203 - .1327 -.1064 .2083 -.1849 

En -.1327 .1463 .1173 -.2298 .2040 

DJ -.1064 .1173 .09410 -.1842 .1636 

.::.K .2083 -.2298 -.1842 .3607 -.3203 

An -.1849 .2040 .1636 -.3203 .2844 
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Table 5 (continued) 

IV) _ Residue Matrix 

Eigenvalues: .79, +.03, -9 x 10-6 , -.02 

Before Imposition of Factorization 

L1< ::::n: ::::Tj AK 
-

L'.K .4907 .2884 - • 2462 .02339 

::::n: .2884 .1716 -.1533 .01438 

::::Tj - • 2462 -.1533 .1583 - .01614 

J\K .02339 .01438 - .01614 - .01663 

After Imposition of Factorization 

LK ::::n: ::::Tj AK 

2:K .4846 .2884 -.2576 .02422 

:=:n: .2884 .1717 - • 1533 .01441 

::::Tj -.2576 - • 1533 .1370 -.01288 
-

AK .02422 .01441 -0.01288 .001210 
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TABLE 6 

COUPLING CONSTANTS 

Coupling su
3 

Limit DDFS Calculation This Calculation 

N -+Nrr -.83 -1.28 -1.22 

N -+ L1Z -.36 .,. .36 -.28 

N -+NT) .037 .025 .071 

N -+ 11.K -.43 -.47 -.49 

/\. -+ NK .61 .66 .70 

/\. -+ L::rr - .69 -.86 - • 71 

/\. -+ :::I< .052 .071 .077 

/\ -+ /\T) -.40 -.34 -.39 

-
- -+ L1Z .83 .60 .70 

- -+ :=:rr .36 .36 .41 
- -+ ::::T) -.43 -.26 -.37 ::. 

- -+AK .037 .050 .035 ::. 

* N -+ Nrr .50 .88 .80 

* N -+ L1Z -.50 -.28 -.35 

* y -+ L::rr -.29 -.28 -.24 

* y -+ /\1( .35 .53 (input) .53 (input) 

* y -+ I:'f) -.35 -.18 -.24 

* y -+ NK .29 .43 -44 

* y -+ ::::K -.29 -.16 -.21 

L'. -+ L'.11'. .38 .42 .38 

L'. -+ J\11'. .40 .50 .53 

L: -+ rn .40 .25 .31 

L, -+ NK -.29 -.29 -.35 

L, -+ ::::K - .68 -.49 -.60 
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Table 6 (continued) 

Coupling su
3 

Limit DDFS Calculation This Calculation 

- * .::. --+ :=:re • 35 .34 (input) .40 
* -.::. --+ L:K -.35 -.24 -.27 

-* --+ J\K .35 -- .43 .40 

* - --+ ::::11 -.35 -.18 -.31 

D --+ ::::K - • 71 -.49 -.60 
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TABLE 7 

A COMPARISON OF THE THEORETICAL CHARGE CONJUGATION BEHAVIOR 

OF COUPLINGS WITH THE BEHAVIOR OBTAINED IN THIS CALCUI.ATION 

Ratio Theory This Calculation 

~IK/grni< 1.23 (-.28 )/(-.35 ) = .80 

gNAK/gANK -.709 (-.49 )/{ .70)) -.70 

gLA/ gA L.11: -.576 ( .53 )/(-.71 ) -.75 

gA:..K/g:..AK 1.41 ( .077)/( .035) 2.2 

gt2.K/~ri( - .817 (-.60 )/( .70 ) -.86 
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TABLE 8 

THE CONSISTENCY OF THE MASS EQUATIONS, USING THE 

COUPLINGS OBTAINED IN OUR CALCULATION 

Output Mass, Using 
Particle Input Mass (MeV) Output Mass (MeV) Modified Crossing 

Matrix (MeV) 

N 939 811 808 

z 1193 1213 1204 

- 1320 1414 1348 

* N 1238 1193 1171 

* y 1385 1421 1411 

* -- 1530 1648 1597 -

n 1685 1799 1755 

A 1115 1184 1147 
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Figure la: COMPLETELY ELASTIC RESONANCE 

Im a 

n 
2 

Re a 

Pole and Zero trajectories in the complex plane. 

s 

Phase shift as a function of energy for the given pole 

and zero trajectories. Re a1 (SR) =Re a11 (SR) = £ 
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Figure la (continued) 

1 

11.e Threshold 

/ 
SR 

s 

Elasticity as a function of energy for the given 

pole and zero trajectories. 
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Figure lb: SLIGHTLY INELASTIC RESONANCE 

Im a 
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Threshold 

Pole and zero trajectories in the complex plane. 
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Phase shift as a function of energy for the given 

and zero trajectories. 
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Figure lb (continued) 
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Threshold 

,J 
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Elasticity as a function of energy for the given pole 

and zero trajectories. 
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Figure le: VERY INELASTIC RESONANCE 

Threshold 

Re a 

Pole and zero trajectories in the complex planeo 

Threshold 

s 

Phase shift as a function of energy for the given pole 

and zero traje:ctories o Re a 1 (SR) = Re a11 (SR) = p, • 
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Figure le: (continued) 
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/Threshold 

s 

Elasticity as a function of energy for the given pole 

and zero trajectories. 
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Figure 2: SCHEMATIC REGGE TRAJECTORIES WHICH ACCOUNT FOR 
SOME OF THE LOW ENERGY Nn PHASE SHIFT RESULTS 
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Figure 2 (Continued) 
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y = Log versus x = £//2a where a p,(s) is 

S
o:(O) + t a ' (0) the £th partial wave amplitude for 

2 
and a = 2 q o:' (0) Log (s). (S >> O.) 

s 

/ y-const. x 
2 

x 

y "' -1-2(x-1) 
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Figure 4: The complex £-plane for an idealized Reggeized 
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Figure 5: (Following Page) 

Using the Cheng representation, a typical scattering cross 

section, computed using an infinite number of evenly spaced 

Regge trajectories, is compared with cross sections computing 

using various finite numbers of Regge trajectories, evenly 

spaced below the same leading trajectory. 
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Figure 6: (Following Page) 

Expanded view of forward peak for a typical infinite 

trajectory cross section. 
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Figure 7: Perspective sketch of the complex s-plane, showing where a Regge pole 
trajectory and its corresponding zero trajectory, are evaluated, for 
rising energies, when there are inelastic thresholds. 
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Figure 7 (continued): Path of integration in a Cheng-like representation 
for elastic scattering. 
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Figure 7 (continued): Path of integration in a Cheng-like representation for 
energies above inelastic thresholdo 
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