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1 Introdu
tion
We study the ground state magneti
 order of low-dimensional quan-tum antiferromagnets (AFM) with a variety of parameters. Thein
rease of parameters like temperature or frustration may drive thesystem into a disordered state. The in
rease of spin quantum num-ber, dimension or 
oordination number (number of neighbor spinson a latti
e) usually stabilizes magneti
 long-range order (LRO).
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The transition between one- and two-dimensional systems has beenstudied in parti
ular be
ause of the fundamental di�eren
e of themagenti
 order in the ground state. The d=1 linear 
hain show noLRO whereas several d=2 latti
es like square, triangular or honey-
omb latti
es show a N�eel-like magneti
 ground state.We have studied the quantum Heisenberg AFM on a Sierpinski gas-ket with a fra
tal dimension between one and two. For a Heisenbergintera
tion between the nearest-neighbor spins on this latti
e we havepresented arguments in favor of a disordered ground state [1, 2℄.
2 Model
We 
onsider the quantum s = 12 AFM with anisotropi
 spin ex-
hange.

Ĥ = JXi;j (SxiSxj + SyiSyj) + �SziSzj
The spin ex
hange is antiferromagneti
 J > 0, the anisotropy isgiven by � with � = 1 for the Heisenberg model and � = 0 forthe XY model. The main geometri
al property of the latti
e is itsfra
tal Hausdor� dimension of df = ln(3)ln(2) � 1:58. The number ofspins on this latti
e is given by N = 12(3n + 3) where n = 1; 2; 3; 4
orresponds to N = 3; 6; 15; 42.
3 Methods
Several numeri
al methods have been used so far to 
al
ulate prop-erties of the model: ground state and low energy ex
itations withLan
zos diagonalization, low temperature thermodynami
s with fulldiagonalization and a quantum de
imation te
hnique. Additionallya new method, the 
on�guration sele
tive diagonalization (CSD),has been developed by W. Wenzel.Using ideas of quantum 
hemistry [3℄ the CSD is based on a it-erative pro
edure where the wave fun
tion will be a produ
t stateof un
oupled fragments of the latti
e (in the �gure below the siteswith a red dot are used to de
ouple the latti
e into three identi
alfragments). These fragments are pertubatively 
oupled and only themost important 
on�gurations are kept for an iterative pro
edure[4℄. The method thus 
onsists of two basi
 steps, the expansion(where 
on�gurations are sele
ted) and the diagonalization (wherethe 
orresponding eigenvalues are 
al
ulated).
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4 Results
4.1 Classi
al ground stateThe 
lassi
al ground state 
on�guration of the Sierpinski gasket hasthree sublatti
es. The spins of a subsystem are ferromagneti
allyaligned, between di�erent sublatti
e spins one observes a 120Æ stru
-ture.
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4.2 Spin-spin 
orrelations hS�i S�j i � = x; y; z
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� = 1: For the Heisenberg 
ase the sublatti
e spin-spin 
orrelationsover the Manhattan distan
e (left) show that the 
lassi
al orderis 
ompletely lost (see in 
ontrast the almost 
onstant 
orrelationbehavior for a square latti
e). The absolute value of all spin-spin 
or-relations (right) are exponentially de
reasing supporting the previous
on
lusions about a disordered ground state.
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� = 0: For the XY 
ase the di�erent 
omponents of the spin-spin
orrelations behave quite similar, the 
lassi
al order has vanishedand the absolute spin-spin 
orrelations are pointing to a disorderedground state as well.
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The nearest neighbor spin-spin 
orrelations show the building ofstrong lo
al plaquettes for � = 1 (left) and � = 0 (right). Asimilar behavior has been observed already for N=15 and for otherstrong frustrated models (like in the J1 � J2 square latti
e model).
4.3 Spin gap � = E(Smin + 1)� E(Smin)
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The CSD method allows the 
al
ulation of ex
ited states as well,therefore the spin gap has been 
al
ulated. We argue that the spingap remains �nite whi
h is another indi
ation for a disordered groundstate.
4.4 Thermodynami
sThe spe
i�
 heat for the N=15 latti
e shows an additional low-temperature peak (left) and 
orresponding 
al
ulations with a quan-tum de
imation te
hnique 
on�rm this observation (right). Thisbehavior is 
onsistent with a spin gap supporting the previous ob-servations of a disordered ground state.
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5 Con
lusion
Using several numeri
al methods and a newly developed 
on�gu-ration sele
tive diagonalization approa
h we investigate the groundstate magneti
 order on the Sierpinski gasket. The interplay of frus-tration and fra
tal dimension leads to a disordered ground state.This behavior is independent of a XY spin anisotropy.
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