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« A layered triangular heterostructure to 20 unit cells. To perform transport measurements, the samples will be wire-bonded following the z: T .
« A*is the metallic layer, [BO,] is the four-point geometry Van der Pauw method. The resistance-temperature measurements will be carried 34 L
it o out using the Quantum Design Physical Property Measurement System (PPMS) over a temperature range € 24
transition metal oxide layer : g Q g dV perty Yy ( ) p g S
 Most conductive oxide material: exhibit rom room temperature (300 K) down to 2.5 K. 2 -
high in-plane conductivity and long mean ‘g Ei:
free path. -
T 10 20 : : : : } =
g : - . 4 6 8 10 12 ®
% . Transition metal B2 Resistivity(4 Q cm) vs. Temperature (K) Resistivity(u Q cm) vs. Temperature (K) ek
= Metal A (log scale) 150 ickness (nm)
E A etal A” 4 uc
Z . 7 aCe0: 10000 7 The transition temperature is determined by Gaussian fitting to each
g 15F K ‘ Oxygen O% = 3uc 130 + .
o | PtC00; (1] peak in dy/dT versus T plots.
E o
& 10F Qu . 10 +
2 RO, 15 & From the chart, metal delafossites This decreasing trend is against the expectation that as the thickness of
g, ;1(4003 PdCo0; and PtCoO, have even lower 000 ¢ - - PdCrO, samples increases, the transition temperature would increase and
— a . o . - 90 +
g room temperature resistivity than Pt s S i approach the bulk single crystal transition temperature at 37K.
= . 2] and Pd, comparable to Au. 2 2 /
2 2 704
§ 4uc § == 10 uc
; PdCoO; single crystal PdCrO; single crystal / .
Materials of Interest 25INg Y . 25INg Y 100 T - 8 uc 50 4 - 20 uc ConC|u5I0nS
’ g . /: == 10 uc __——
* PdCoO02 has the highest R R P D e - 20 uc _— 20ue
conductivity per carrier and =2 Som 20 uc 30 * Electrical transport measurement of PdCrO2 shows the decrease in conductivity as film thickness
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known oxides, reaching 20 m at 4K &1 4 10 —t—tt—+— .Y S S — * Alnverse relationship between transition temperature and thickness is found, against the
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« PdCrO, has antiferromagnetic 0 100 20 300 To 37100 Ll B ] ) ] o * The trend comes from only 5 data sets, which suggests the limitation in our scope of
(AFM) order associated with its (31,[41,[5], (6] ' As.PdCrO‘z film th|ckngss Increases the‘re5|st|V|ty decreases. sampling. Thus, more PPMS data collection is needed in order to clearly make a conclusion on
insulating Cr-O layer with spins PAC00, Non-AFM metal PACrO, AFM metal * Thinner films have an insulating behaviour the behaviour of AFM-order transition temperature versus the thickness of PdCrO2 samples.
* Thick films have a metallic behaviour and the phase transition associated with AFM-ordering.
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transport measurements. Since the AFM non-collinear spin directions are not only in-plane but - - - - :
also out-of-plane, the AFM properties are estimated to vary with CrO, layer thicknesses. The insulating thin films without the

* Future: study a potential AFM metal Ni-doped PdNi,Co,.,0, with varying dopant levels (x = 5%, magnetic ordering do not have any magnetic
10%, 15%, 20%, 33%) transition and a corresponding peak.

Magnetic transition due to AFM ordering is
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indicated by each peak for the thicker films.
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