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A Current Algebra Approach to the Kondo Effect

Univ. of British Columbia [an Affleck
The kondo effect is studied using current algebra techniques which allow a separation
of charge and spin degrees of freedom. An algebraic interpretation of.the low temperature
fi xed point is obtained. The Wilson ratio is shoWn to be the ratio of the specific heat
for the total system to that of the spin sector which is expressed in terms of the

conformal anomaly parameter of a Kac-Moody theory
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£ 1. N=10 o B EBE D IELR

24 15 20 10 20 30 1 24 15 20 10 20

1 30

C; C C3 € Cs Cs¢ Cy Cg Co Cio Ciy Cip Gy Cyy

I'y 1 1 1 1 1 1 1 1 1 1 1 1 1 1
I, 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1
I's 1 1 1 1 -1 -1 -1 1 1 1 1 -1 -1 -1
| WA 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 .1 1 1
Iy 4 -1 0 1 2 -1 0 4 -1 0 1 2 -1 0
T 4 -1 0 1 2 -1 0 -4 1 0 -1 =2 1 0
I, 4 -1 0 1 -2 1 0 4 -1 0 1 -2 1 0
Ty 4 -1 0 1 -2 1 0 -4 1 0 -1 2 -1 0
Ty 5 0 1 -1 1 1 -1 5 0 1 -1 1 1 -1
T10 5 0 1 -1 1 1 -1 -5 0 -1 1 -1 -1 1
'y 5 0 1 -1 -1 -1 1 5 o "1 -1 -1 -1 1
12 5 0 1 -1 -1 -1 1 =5 0 -1 1 1 1 -1
T3 6 1 =2 0 0 0 0 6 1 =2 0 0 0 0
T 6 1 -2 0 0 0 0 -5 -1 2 0 0 0 0

% 2.S10:=S D T #1545 (Appendix % 1)

1 24 15 20 10 20 30 1 24 15 20 10 20 30
Ci C C3 C G Cs C7 Cg Cg Cyo Cyy Cyp Cy3 Cyy

Fs=0 42 2 2 3 6 3 2 -10 0 -10 -1 -10 -1 -2

I's=1 90 0 2 3 14 -1 2 10 0 10 1 10 1 2
Is=2 75 0 3 0 15 0 -1 -5 0 -5 -2 -5 -2 -1
Is=s 35 0 3 2 1 2 -1 5 0 5 2 5 2 1
sy 9 -1 1 3 5 -1 1 -1 -1 -1 -1 -1 -1 -1
Fg=s 1 1 1 1 1 1 1 1 1 1 1 1 1 1
%3S = SOZEMEHNRBACSBLILER
Pseo = 3l + 2I¢ + TI7 + 2Ty + Ty + 2T
sy = 3T, + T¢ + 4I'y + 2l + 30 + Ty
4+ 2I'yy + [ + F13 + 3I'. .
FS=2 = 2, + 2, + 3P3 + 2F9 + 3I‘10 + TI'n
+ T2 + 2T + Tu
se3 = 2I'y + 2I'v + Ts + 2Ty + T + [14
IFs=q = I, -+ Iy 4+ T
Ts=s = I
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K4 EAK D Unitcell ® 1 kT EXBR

N n, g Ng Fl Pg
10 14 240 42 0o -3
16 20 384 1430 18 3
18 18 144 4862 20 60
20 14 80 16796 269 193
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np Siot=0 DR T
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% 5.Cyv @ Hamiltonian © 1 (RtER

N n, g o Pl PQ
10 8 20 42 0 6
12 9 24 132 12 2
14 10 28 429 7 - 27
16 11 32 1430 65 30
18 12 36 4862 105 175
20 13 40 16796 490 364
22 14 44 58786 1221 1473
24 15 48 208012 4588 4126
26 16 52 742900 13858 14782
28 17 56 2674440 48678 46962
30 18 60 9694845 159982 163414
32 19 64 35357670 555885 549450

KF Marshall %t #5 ¢

g T D E=2N

Mg Siot=0 O, T

Iy nho&kx
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Appendix S.. =S DEHIEEDIHELE

“M. Harmermesh:Group theory and its application to physical problems § 7-4 p. 201"
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o Sie=S ik, HHKB (NEOBBROH) ofiwER M =(L£-54+9)

o NHBOEKWEH O HglE: X%}:gmém

M
A= Mg, A} HRE = YoungRE — 2#I% (3N =N)
¢ = {6,6,---,4} HE=Li—-KEBEH® — ﬁ}gu;ﬁ(Z&:N)

Ned, xS 0Rn  EROWC, BORR (3, 1) 1KHET5, Yomg®Ry (1
TH3M@, 217 1@ %2-o< %,

* Young RIZICROSEIEUCXGT 5, (2, 1, DED dots(Ek
| | F) EANB, CCTiR 1A2E 2% 1 ERUIELME
Rt e E s s O AEOMFEEOEFIIANG,

« ANLB B (regular application):
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T SRR lﬁ}pﬁrj@imﬁﬁ?}szu5%@@:4:@60 o
1 DLEICHELERFSELT -1 hh b,
FIDBA, £ 12ANSEEK2-1, 2202 FONEZS
N3, IORSEZNEN +1, —1 TH3, KIC2ALE
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1: (3,1) ® Young X
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z SHEAKE 1B X SITA BRI S,
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! (© &2 ORBOEEOESR LOHFTELSN, +1

(even application)? -1(odd application) T 3,
<KD BIGER, EZON B IH>AFEOFESEELT,

XE;::Z)=+1"1+1=1
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