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2 Hierarchical model

2V 00 spin OO

b9 = Poy.pn, 0=n,...00) {01}V (2.1)
0 00O, Hamiltonian
N 2
1 c\"
HN((b) = _5 (Z) Z Z ¢0N ----- 01 (2'2)
n=1 0N ..... 6n+1 Gn ,,,,, 91

00O single spin distribution h(¢g) DO 00000000

1

<F>vn = 7— doF(¢) exp(—BHn (¢)) [ [ h(¢0) (2.3)
’ 0
Zvn = [ doexp(-pH(@) [Then (2.4)
0
ogoooo. oo,
/ h(z)dr =1 (2.5)
R
c=27%/4d (2.6)
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g= 1oLty (2.7
ooo.
Block spin ¢’ O
c
¢g— - \/7— ¢7’917 T = (TN—la sy 7_1) (28)
6,:=0,1
0000000 F(¢) O block spin OO0
F(¢) = F'(¢) (2.9)
noo,
<F>ynp, = < F’ >N_1Rh (2.10)
Rh(xz) = const.exp(§x2) /Rdyh(% —I—y)h(% —y),reR (2.11)
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00O model O macroscopic OO O OOR O trajectory

hn, = R"h, n=0,1,2,.. (2.12)
ooobobobobobO0o.00ob0ogno DO DOODO s O Ising spin measure OO O :
1
ho(z) = 5((5(1’—8)—1—(5(1’—1—8)) (2.13)

Hierarchical Ising model D00 < ¢ <2 (d >0) 000 infinite volume limit 00001 < ¢ < 2
(d>2)000000000 [2].
o0oooooo.

Theorem 2.1. [1] d=40000s O critical value s, 000
[1.7925671170092624, 1.7925671170092625] (2.14)
00000s=s. 00000 trajectory 0 Gauss OO
hoo(z) = exp(—2?/4) (2.15)
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Single spin distribution h, O characteristic function

hn(€) = /R dze " hy (z) (3.1)
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hyyr = TShy (3.2)
So(©) = oLy (33
To©) = exp(-5a)0(©) (3.4)
ho(€) = cos(st) (35)
ooo.
oood
hy = exp(—=Vy) (3.6)

O00D00OD00ODO0OD potential Vy DODOUODO. OO Taylor OO

o0
Vn(§) = ZM%,N&QJ (3.7)
j=1
000 pejn 0000 Newman’s bound O 00
poin > 0, j>1 (3-8)
1 . .
M2 N < 3(2N4,N)j/2 , J=3 (3.9)

00000000 spin 00 characteristic function 0 0000000000 (Lee-Yang property)d
Ooooooooooo 5.

Newman’s bound 000000 3.7) 0000000000000 0 sy — 0000 Gauss O
oooooo.

Model O critical 000000 OO

1§M2N§1+iﬂ4N (3.10)
) \/§ )

00o0o0O0bODooOobODoo0bOoON=0,1,2,--- 00000

sy = inf{s>0|pun >1}, (3.11)

3
v = inf{s >0 pon > min{l + —=psn, 2+ V2}}. (3.12)
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000000000000D00D0 Bleher-Sinai argument [3] 00 0000.

Proposition 3.1. No<N; 000D0DO0 NeON, DOO0OO0000000 s€([sy,,5n] 0000

0 < pan, < 0.0045, (3.13)
L6u3 N, < pen, < 6.07u3 (3.14)
0 < psny, < 48-469@,1\[07 (3.15)
pen <2+V2, Nog<N <N, (3.16)
00000000.00000s.€[sy,,5n8]000000s=s. 0000
lim M4,N = 0, (317)
N—oo
lim M?,N =1 (318)
N—oo
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Figure 1. (Left) A schematic view of trajectories on (g, 14)-plane in Proposition 3.1. Tra-
jectories for s =3, and for s = s 5, (solid lines) and the critical trajectory for s = s. (broken
line) are shown. The Gaussian fixed point corresponds to the point (1.0,0). The region defined
by inequalities for (p2, ps) analogous to (3.10) and (3.13) (and (3.16)) is shaded.

(Right) A result of numerical calculation. RG trajectories are drawn on a (g, —;l)fplane.
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Proposition 3.2. Proposition 3.1 OOO0O Nog =70 and Ny =100 0000000, OOOO
sy, and sy, O

1.7925671170092624 < s ;,, Sn; < 1.7925671170092625 (3.19)
opooo.
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