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Poxit i phase diagram where second order phase transition temperanire s suppressed
to zero temperature 15 called quanhum erifical point (QCP). Physical properties of the
aystem near QCP are governed by quantum flochmtons that become moportant even at
higher temperatures imdicating crifical pomnt ocowmence. Recently, quantum crtical
phenomena was observed for the fist time m quasipeniodic crystal In magnetic
susceptibility and specific heat [1] Icosahedral i-AwAlYb & intermediate valence
compowund [2] with majority of Yb tons in trivalent high spin state (J=7/2) compared to
dmvalent (J=0) Yb jons. Although approximant phase with very s anilar local structure and
composiion shows mtermediate valence character but with larger asymmetry among
amomt of divalent and trovalent ons it does not show quantum crincality at low
temperatures. We have measured electrical resstavity and thenmopower down to 1.5 K
and wwvestigated magnetic field mfluence on thenmoelectric transport properties. It turned
out that electraical resistovaty anomalows low-temperature behavior below 50 K that tend
to vamsh m magnetic ficld. Thermopower 15 positive at lngh temperatures but at 12 K
changes s1gn and near 4 K has nmmommam. [3] [t seems that thas nunmmum and change of
sign is somehow commected to quantum critcahity smce it dsappears in magnetic field.
We propose some kind of magnetic ordermg of high spm Yb ois as ground state of +
Auw-AlYh
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Point in phase diagram where second order phase transition temperature is suppressed to zero temperature is called quantum critical point \
(QCP). Physical properties of the system near QCP are governed by quantum fluctuations that become important even at higher temperatures Electrical resistivity
indicating critical point occurrence. Recently, quantum critical phenomena was observed for the first time in quasiperiodic crystal in magnetic
susceptibility and specific heat. [1] Icosahedral i-Au-Al-Yb is intermediate valence compound [2] with majority of Yb ions in trivalent high spin 200 ——T———T— T
state (J=7/2) compared to divalent (J=0) Yb ions. Although approximant phase with very similar local structure and composition shows
intermediate valence character but with larger asymmetry among amount of divalent and trivalent ions it does not show quantum criticality at 190l Z(l) z ;f)tszigﬁgcm/gz
low temperatures. Recently we have measured electrical resistivity and thermopower down to 1.5 K and investigated stabilization 190+ p, = 1.397 uem/K°S
mechanisms.[3] a =05
Here we present magnetic field influence on thermoelectric transport properties. It turned out that anomalous low-temperature behavior of = 180 E
electrical resistivity below 50 K tend to vanish in magnetic field. Thermopower is positive at high temperatures but at 12 K changes sign and near 8 é 180 L i
4 K has minimum. It seems that this minimum and change of sign is somehow connected to quantum criticality since it disappears in magnetic = =
field. We propose some kind of magnetic ordering of high spin Yb ions as ground state of i-Au-Al-Yb. =170 AUAIYD < °* p
i-Au :
i-AUAIYb 5 months earlier | 170 Fitup to 100 K .
160 - ' - '
0 100 200 T S T T S S
From literature T 0 50 100 150 200 250 300
T (K)
T 0307 Evidence of aging in electrical resistivity —
— JHOP 35 o Approiman Quantum critical behavior smaller temperature coefficient -> more
o5\ 905 or ® S;a;;fta' seen from magnetic obvious evidence of quantum criticality in Electrical resistivity below 100 K was successfully fitted to
osp 275 Ts4cR susceptibility i-Aus;Al;,Yb . electrical resistivity Pyt plT2 + p,T% where p, represents residual resistivity, T?
020 030 S Interestingly, approximant Metastable phase term is represents Fermi liquid behavior seen in approximant
2 _ ov é - phase Aus,Al;sYb,, with phase and whose presence can be perceived between 100
€ ot ®s0  x very close composition and and 50 K before criticality overcome. p,T“ term represents
; [ similar local atomic’ 171 | ' ' ' | ' critical behavior with exponent @ = 0.5 suggesting VT
ool ) N ar.rz?ngement.doesn t show o D (O T) temperature dependence of electrical resistivity in vicinity of
: 00 04 08 12 critical behavior. Inset quantum critical state,
7 e shows robustness of p(8T)
0.05 - guantum criticality to 168 |
[ qorscrys MEFOSIENE PIessie. Suppression of VT in electrical resistivity with magnetic field is
000 bl — v uinl

0.1 1 10 100 050m

= .. ' _ '.‘ : 0 E L
T O Yb , u ° Al ° Au/Al mix e = é
b 030 _ 3 1 65 ~ ,
I o ,

clearly observed.
Inset shows nearly linear magnetic field dependence of electrical

resistivity at 1.6 K. On the other hand Deguchi [1] reported VB
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025 — ©05 T o 01K 300f  Au-Al-Yb 1 highlighted. c) Yb arrangement in the Au—Al-Yb approximant in the L temperature in our measurement where quantum effects are
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T (K) 7l Summary: Change of sign of thermopower could indicate highly o
300K asymmetric density of states at Fermi level. [1] K. Deguchl,.et al. Nat. Mater. 11 (2012) 1013.
. . . . For better understanding of dynamics of the electronic system, Hall effect [2] T. Watanuki, et al. Phys Rev B 86 (2012) 094201.
T g g £ Hall off : b) R,, as a function of the normalized magnetic susceptibility _
emperature dependence of Hall effect Ry(T) o I on Ro. = R ? R measurements at lower temperatures would be very helpful. Suppression [3] S. Jazbec, et al. ). Alloys Compd. 586 (2014) 343.
the i-AuAlYb quasicrystal, due to anomalous X/ Xaoox- Solid line is the fit with equation Ry = Ry + xRs. R i ictivi i i
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\ However, neutron scattering data are necessary to prove it. [5] C. K. Chiang, Rev. Sci. Instrum. 45 (1974) 985. /






