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Abstract. We have calculated exactly the number, the mean-square end-to-end distance. the 
mean-square radius of gyration, and the mean-square distance of a monomer from the Qngin. 
for n-step self-avoiding walks on the kagome lattice up to 30 steps. We have estimated the 
connective constant and the Ctitiical amphdes. Our numerical results are consistent with the 
Iheoretical prediction by M y  and Salem on the universality for certain amplitude ratios. 

A self-avoiding walk (SAW) is a model of a polymer (de Gennes 1979). Recently, several 
combinations of critical amplitudes for two-dimensional SAWS were predicted to be lattice- 
independent (Cardy and Saleur 1989, Caracciolo et al 1990, Cardy and Gutlmann 1993). 
These predictions have been confirmed for SAWS on the square, triangular and honeycomb 
lattices. The motivation of the present paper is to study numerically SAws on the kagome 
lattice, and our results are indeed consistent with universality. Recent progress on SAws 
have been reviewed by Lin and Hsaio (1993). 

We are mainly interested in the following functions: (i) the chain generating function 
for SAWs C(x) = c.x" where c,, is the total number of n-step SAWs; (ii) the mean-square 
end-to-end distance of n-step SAWs (RZ).; (iii) the mean-square radius of gyration of n-step 
SAWS (R&; and (iv) the mean-square distance of a monomer from the origin (R;)" of 
n-step SAWS. 

The asymptotic forms at large n are believed to be (Cardy and Gutlmann 1993) 

c, e Ap"nY-' 
(R:)" XY Bn2" (R:),, x CnZ" (R;)" e DnZY 

where p i s  the connective constant. The exponents y and U depend only on the space 
dimensionality d and not on the particular lattice chosen. The amplitudes A, B ,  C, D and 
the connective constant p vary from lattice to lattice. Exact values for the exponents have 
been derived for d = 2 and the results are (Nienhuis 1982) 

y = 43 j32 = 1.343 75 (1) 

y %7/6 v e 3 j 5 .  (2) 
Although the amplitudes are lattice-dependent, Cardy and Saleur (1989) used the c-theorem 
in conformal theory to prove that the amplitude ratios C / B  and D / B  are universal. 
However, their theoretical predictions are not consistent with numerical results (Guttmann 
and Yang 1990, Lam 1990). A minor mistake in the work of Cardy and Saleur (1989) was 
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. ,  

v = 3j4 = 0.75. 

For d = 3 the exact results are not available and we have 
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corrected by Caracciolo et al (1990). From exact enumeration results for the mean-square 
distance of the monomers to the origin, and the centre of mass to the origin on the square 
lattice up to 21 steps and the triangular lattice up to 15 steps, Guttmann and Yang (1990) 
obtained for both lattices 

C / B  = 0.1396 + 0.001 

C / B  = 0.14026 2z 0.000 11 

D / B  = 0.4375 4 0.002. (3) 

(4) 

From a Monte Carlo study of SAWS 'on the square lattice, Caracciolo et a1 found that 

D / B  = 0.439 62 f 0.00033. 

We have calculated the number, mean-square end-to-end distance, mean-square radius 
of gyration, and mean-square distance of a monomer from the origin, of SAWS on the kagome 
lattice up to 30 steps and give the results in table 1. We used the first-order differential 
approximants (Guttmann 1989) based on the series of c, to estimate the connective constant 
p and the critical amplitude A: 

(5) p = 2.5606 & 0.0002 A = 1.162 f 0.001. 

The amplitude ratios C / B  and D / B  are calculated by extrapolation techniques (Guttmann 
1989). We find 

E = 0.848 z t  0,001 c =0.1192zO.O01 D = 0.373 & 0.001 
C / B  =0.140&0.001 D / B  =0.440f0.001. (6) 

Our numerical results are in agreement with the prediction of Cardy and Saleur (1989) on 
the universality of certain amplitude ratios. 
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