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e ultra-clean carbon nanotubes: directly grown E, (eV) growth time (min)

over prefabricated contact electrodes [3, 4, 5, 6]

N | | * reduction of molybdenum oxides to atomic Mo i '. 150 nm Mo,Re,,
e growth conditions: 850°C for 10-15 minutes in | {1 10 nm ALO,

CH./H,-atmosphere, plus heating / cooling estructural changes in the bulk, f.ex. from j L S substate

Mo,gRegg to MosRego . | = no CVD

* MoRe alloys: high stability, superconducting crit-
ical temperatures up to 7. = 15K [6, 7, 8]

DC conductance properties .
from f: FU =~ 4.0- 107> unchanged by CVD

- ¢ *both annealing and degradation due to CVD
Co-sputtering J antl Jegratiation aue L cfrom 0 Fy =5.7-107 28 1.6.10°°
* Mo,yoRegg exhibits highest resilience in dc

| (¥t accounts for partial TLS saturation)

* base pressure range: - maximal critical current density j. =2.7-10° -2 | |
Ar ,+3?‘mple from 10” to few 10" mbar Y Je mm> & eafter CVD, Qpiner dominates fit (— ?)

S — observed after 10 minutes CVD

e distances:
Mo N e o above - T e Prefabricted alloy targets

' | « use prefabricated alloy sputter targets instead of
co-sputtering

e Ar plasma ignition:
first at Mo target at 10" mbar

then at Re target at 10° mbar
RF-generator DC source S - Mo, Req, Mo. Re
20 8

- 10 min CVD ' i
' . _ - ) 30 min C
_ Hall bar dimensions: B,=3.60 T

| W=Spmid=60nm _ - r9k ) * No large differences in dc properties
| | | | | | |

RESUlting tunable aIons 2 4 6 T(K) 4 6 B(T) MosoRero MozoRes0

no CVD | 15min CVD no CVD | 15min CVD

* XPS, In situ Ar sputtering; use area sensitivity T. (K) 7.8 8.1 7.6 7.4
j. (10° A/mm?) 25 26 26 21

factors for Re 4f-, Mo 3d-, C 1s-, and O 1s-peaks § Coplanar resonators | owaoom  s6 69 45 26
* observations for all films: molybdenum oxides on P10k (1077Qm) 6.7 4.4 1.9

the surface, no rhenium oxides detectable

 tests with nominal Mo3gRe-g and Mo-gResg

» A /4-resonators — high frequency properties
« fit transmission resonances [11], extract O;, O
« after CVD: O; < 5000 observed

* Re enrichment in bulk, Mo at surface [9] M030R670 VS. MO7()R93()

Re 4p Mo 3p C1ls Re4d Re 4f_’n e e , - ' M()I30P\e70I

. ' layer sequence:
- ~ | s 150 nm Mo,,Re,,
‘ ) 10 nm AL,O,

500 nm thermal SiO,
Sisubstrate
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; | ; | ; | ; | ; | ; _ 150 nm Mo,,Re,, 0n 500 pym sapphirIe 30 miln CVD . ) ) o ) ) e
Eg (eV) 400 300 200 100 _ T=15mK . o (MHz) 5 (MHz)

1\1}2 g? 58 Zg 58 ;g §8 LI L L L B L AL L | = Qi = 20660 : ® reSOnatOr CharaCterizatiOn at T — 4K:
tentatively, larger values of Q; for MoygRes

3.50 f(GHz) : | MosogRe-y, no CVD Mo-oResy, no CVD

/ (GHz) Qi J (GHz) Qi

' 3.39 1715 3.08 9530
' Temperature dependence (l) 366 1600 335 11010

= Mo proportion -

- — Mo(P) = -28 + 77-10°P - 17-10°P? o hlgh temp.: Mattis-Bardeen ’[heory [1 2, 13] L 4.13 1480 3.48 830 (?)

50 100 150 200 : : :
etching steps bulk RF-power at Mo-target (W) Sfr 0 662 1 561 * consistent with literature [6]

= = (o » however, lar r between devi
£ 2 o, %) owever, large scatter between devices

0>
Influence of the CVD process - kinetic inductance fraction a = 0.22 == 0.26 References
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« diffusion of carbon into the alloy, enhanced with
increasing CH4 gas flow
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