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TT 21.1 Mon 15:00 Poster B
Pinning centres in ISD-MgO coated conductors — eBENJAMIN

H. Starrorp!2, OrLeksty Trosuyn!, Jens HANiscu®, RUEBEN
1 1

HunNeE2, VEIT Grosse!, Markus BaAUER!, WERNER PRuUSssEIT!,
BerNHARD HowrzapreL®, and Lupwic Scuurrz? — !THEVA
Diinnschichttechnik GmbH, Rote-Kreuz-Str. 8, D-85737 Ismaning,
Germany — 2Institute for Metallic Materials, IFW Dresden, PO Box
27 01 16, D-01171 Dresden, Germany — >Institute for Technical
Physics, Karlsruhe Institute of Technology (KIT), PO Box 36 40, D-
76021 Karlsruhe, Germany

High temperature superconductor (HTS) films on long length metal-
lic tapes, known as coated conductors, are quickly becoming a reality
for use in superconducting motors and generators. One way to en-
sure good biaxial texturing of the HTS film is via the use of a buffer
layer deposited by inclined substrate deposition (ISD). In order to im-
prove the in-field performance of such coated conductors, nanoscale
inclusions can be incorporated into the HT'S layer to pin flux vortices.
Until now it is not known how effectively such pinning centres can
be incorporated into HTS films grown on ISD substrates due to the
unique growth process of the HTS layer. In this work we have prepared
GdBagCusO7_, films grown heteroepitaxially on ISD-MgO buffered
tapes via e-beam evaporation. We show how such nanoscale inclusions
are arranged within the film. We also present data for the in-field crit-
ical current anisotropy of such films, displaying the effectiveness of the
incorporated inclusions as pinning centres.

TT 21.2 Mon 15:00 Poster B
Leggett modes in superconductors without inversion symme-
try — eNixkoLaJ BrrTNer!, DieTricH EiNzEL?, Lubpwic KrLam!, and
Dirk MaNskE! — 'Max-Planck-Institut fiir Festkorperforschung, D—
70569 Stuttgart, Germany — 2Walther—Meifner—Institut fiir Tieftem-
peraturforschung, D-85748 Garching, Germany

The recent discovery of bulk superconductors without inversion sym-
metry has allowed for a new understanding of pairing correlations in
general. These so—called non—centorsymmetric superconductors (NCS)
are characterized by the existence of an antisymmetric spin—orbit cou-
pling. As a consequence, there occurs a band splitting, accompanied
with the coexistence of both singlet and triplet contributions to the
superconducting gap. The band splitting implies the existence of a
new massive collective mode, which was discovered by A. J. Leggett
in 1966 for ordinary two—band superconductors, the so—called Leggett
mode. Within the framework of the (Nambu) Matrix Kinetic Theory
we show, that (i) in contrast to the case of the ordinary two—band
superconductors, where the Leggett mode appears always as a massive
collective excitation, its counterpart in NCS systems can be massless
under certain conditions, (ii) it survives in the limit of vanishing triplet
admixture t = A¢r/As to the singlet energy gap and (iii) Anderson—
Higgs mechanism leaves its mass unaffected.

TT 21.3 Mon 15:00 Poster B
Signatures of the nonequilibrium dynamics of superconduc-
tors in the pump-probe response — eHoLceEr KruLL!, GoTz
S. Unric?, ANDREAS P. ScunyDER!, and DiRk MANske! — 'Max-
Planck-Institut fiir Festkorperforschung, Stuttgart, Germany — 2TU
Dortmund, Dortmund, Germany

We present theoretical studies of the pump-probe response of nonequi-
librium superconductors coupled to optical phonons. Considering
ultra-short pump pulses, the superconductor is pushed into the nonadi-
abatic regime. It is characterized by oscillations of the order parameter
as well as by the generation of coherent phonons. Using the density
matrix formalism, we compute the pump-probe response and deter-
mine signatures of the order parameter and of the phonon dynamics in
the pump-probe conductivity. We find that the nonadiabatic dynamics
of the superconductor is reflected in the oscillation in the conductivity
as function of the delay time between pump and probe pulse.

TT 21.4 Mon 15:00 Poster B
Large Oscillations of the Magnetoresistance in Nanopat-
terned Thin Aluminum Films — eCHRIsTOPHER Espy!, JULIAN
Braun?!, BenjaMiN LinpDNer!, OMRI SHARONZ, ELKE ScHEER!, and
YosEF YESHURUN? — !Universitit Konstanz, Konstanz, Germany —
2Bar-Tlan University, Ramat Gan, Israel

Location: Poster B

With their experiments on thin superconducting cylinders Little and
Parks demonstrated oscillations of the critical temperature with the
flux threading the cylinder [1]. The periodicity of ®; = h/2e sup-
ported the picture of a correlated two-electron state, as predicted by
BCS theory. However, theoretical studies predict a h/e periodicity in
ring-shaped unconventional superconductors that can arise via vari-
ous mechanisms, when the ring diameter becomes comparable to the
coherence length, £o [2, 3]

There is even speculation that this periodicity should be seen in
rings made out of aluminum, a conventional s-wave superconductor,
with diameters smaller than the coherence length, i.e. in the order
of 1 pm [3|. Sochnikov et al. investigated this proposed periodicity
in double network patterns of Laj g4Srg.16CuO4 but did not find the
predicted periodicity [4]. We show first results of our experiments on
such double networks of aluminum nano-rings.

[1] Little, W.A. and Parks, R. D., PRL 9, 9 (1962).
2] Vakaryuk, V., PRL 101, 167002 (2008).

[3] Loder, F. et al., PRB 78, 174526 (2008).

[4] Socknikov, I. et al., Nat. Nanotech. 5, 516 (2010).

TT 21.5 Mon 15:00 Poster B
Superconducting NbN single-photon detectors on GaAs with
an AIN buffer layer — e EKKEHART SCHMIDT, MICHAEL MERKER,
KonsTANTIN ILIN, and MIcHAEL SIEGEL — Institut fiir Mikro- und
Nanoelektronische Systeme (IMS), Karlsruher Institut fiir Technolo-
gie, Hertzstrasse 16, 76187 Karlsruhe, Deutschland

GaAs is the material of choice for photonic integrated circuits. It al-
lows the monolithic integration of single-photon sources like quantum
dots, waveguide based optical circuits and detectors like superconduct-
ing nanowire single-photon detectors (SNSPDs) onto one chip. The
growth of high quality NbN films on GaAs is challenging, due to nat-
ural occurring surface oxides and the large lattice mismatch of about
27%. In this work, we try to overcome these problems by the intro-
duction of a 10 nm AIN buffer layer. Due to the buffer layer, the
critical temperature of 6 nm thick NbN films was increased by about
1.5 K. Furthermore, the critical current density at 4.2 K of NbN flim
deposited onto GaAs with AIN buffer is 50% higher than of NbN film
deposited directly onto GaAs substrate. We successfully fabricated
NbN SNSPDs on GaAs with a AIN buffer layer. SNSPDs were pat-
terned using electron-beam lithography and reactive-ion etching tech-
niques. Results on the study of detection efficiency and jitter of a NbN
SNSPD on GaAs, with and without AIN buffer layer will be presented
and discussed.

TT 21.6 Mon 15:00 Poster B
THz Spectroscopy on Superconducting NbN Thin Films —

eLENA Dascuke!, Uwe S. PracHT!, MARTIN DREsSEL!, MARC

ScHEFFLER', KoNsTANTIN S. ILIN?, and MicHAEL SieGer? — 1.
Physikalisches Institut, Universitit Stuttgart — 2Institut fiir Mikro-

und Nanoelektronische Systeme, Karlsruher Institut fiir Technologie

Epitaxial thin-film niobium nitride (NbN) is a conventional BCS su-
perconductor. In presence of strong disorder, however, electronic in-
homogeneities appear, which is not fully understood yet. To obtain a
better insight into the physics of such disordered materials, studies on
model systems such as structurally tailored films might be useful. Fur-
thermore, disordered NbN films are used for single-photon detection
devices, whose proper performance depends on a profound understand-
ing of the superconducting properties. The studied NbN films have a
T, ranging from 10 to 15 K and the superconducting energy gap is
easily accessible with THz spectroscopy (0.4 - 5.6 meV).

We investigate thin films of NbN sputtered on a sapphire substrate.
With a Mach-Zehnder interferometer we measure the amplitude and
phase shift of radiation transmitted through the thin-film sample.
From there we can determine the real and imaginary parts of the opti-
cal conductivity. These results give information about the energy gap,
Cooper pair density, and quasiparticle dynamics, including the tem-
perature evolution of these quantities. We found that a film with 10
nm thickness roughly follows the BCS behavior, as expected. We will
present results of our measurements on several different NbN samples.

TT 21.7 Mon 15:00 Poster B

Reduction of current-crowding effect in bended supercon-
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ducting structures — elLya CHARAEV, KoONSTANTIN ILIN, and
MIicHAEL SIEGEL — Institut fiir Mikro- und Nanoelektronische Sys-
teme, Karlsruhe Institut fiir Technologie (KIT), Hertzstrafe 16, 76187
Karlsruhe, Germany

Suppression of critical current Ic in superconducting structures with
defects belongs to one of fundamental problems of superconductivity.
One of mechanisms of suppression of Ic is a current-crowding effect,
i.e. increase of current density in vicinity of defect. Detailed analy-
sis of current-crowding effect in mesoscopic superconducting structures
has been done by Clem in [1]. We demonstrate increase of the critical
current of superconducting nanowires by an external magnetic field
which is applied normally to the structure surface. The critical cur-
rent of single-spiral nanowires with sharp bends, which play a role
of artificially created defects, is 20% higher in magnetic field B = 25
mT than Ic of the same structure at B = 0 T. In case of single-spiral
nanowires without sharp bends, the difference between Ic in magnetic
field and Ic at B = 0 T was 5% only in good agreement with theoretical
predictions. A detailed analysis of the influence of the magnetic field
on transport properties of superconducting mesoscopic structures with
artificial defects will be presented and discussed in terms of possible
application of this effect for improvement of performance of supercon-
ducting nanowire single-photon detector.

TT 21.8 Mon 15:00 Poster B
Superconductivity in the ferecrystals [(SnSe);s]m(INbSe2):
— eCoRriNNA GRossE!, MATTI ALEMAYEHU?, GEORG HOFFMANN!,
ANDREAS FIEDLER!, Orivio CHiaTTi!, ANNA MoGILATENKOD3,
Davip C. Jounson?, and Saskia F. Fiscauer! — !Novel Mate-
rials, Humboldt-Universitdt zu Berlin, 10099 Berlin, Germany —
2Department of Chemistry, University of Oregon, Eugene, OR,
97401, USA — 3Ferdinand-Braun-Institut, Leibniz-Institut fiirHéch-
stfrequenztechnik, 12489 Berlin, Germany

The ferecrystals [(SnSe)iys]m (NbSe2)1 are novel layered materials
consisting of single-layer NbSez sheets alternately stacked with m dou-
ble layers of SnSe. NbSe2 exhibits interesting electrical properties such
as charge density waves and superconductivity. In contrast to conven-
tional misfit layer compounds, ferecrystals are turbostratically disor-
dered and the individual layer thicknesses are tunable.

We investigate the structural and electrical properties of the fere-
crystals [(SnSe)14s]m(NbSez)1. The crystal structure was analyzed
using scanning transmission electron microscopy, visualizing the fer-
ecrystal layer structure on the atomic scale. The ferecrystals were
characterized by measuring in-plane resistivity, magnetoresistance and
Hall coefficients. A superconducting transition was observed in the re-
sistivity measurements. The transition temperatures and the in-plane
and cross-plane coherence lengths were investigated as a function of
the thickness of the SnSe layers, which separate the NbSes single-
layers. The relationship between the coherence lengths and the atomic
structure of these quasi-two-dimensional materials is discussed.

TT 21.9 Mon 15:00 Poster B
Superconductivity and ferromagnetism in nanostructured

BizNi — eR. ScHONEMANN!, T. HERRMANNSDORFER!, H. KUHNE!,

Z. Zuanc!, M. Naumann!, R. Skrorzkil:2, M. Kaiser?, M.
Heise?, M. Ruck?2, K. KuMMER®?, D. Grar?, and J. WosniTzal
— 1Dresden High Magnetic Field Laboratory (HLD), Helmholtz-
Zentrum Dresden-Rossendorf, Dresden, Germany — 2Department of
Chemistry and Food Chemistry, TU Dresden, Dresden, Germany —
3European Synchrotron Radiation Facility (ESRF), Grenoble, France
— “*National High Magnetic Field Laboratory and Department of
Physics, Florida State University, Tallahassee, Florida, USA

We have demonstrated the coexistence of superconductivity and ferro-
magnetism in BigNi nanostructures which have been prepared by mak-
ing use of novel chemical-reaction paths [1]. Here, we present recent
experiments on new nanostructures, such as supercrystals consisting of
packed BizNi nanofibers. We have investigated their structural, mag-
netic and electrical-transport properties by means of NMR, XMCD,
SQUID magnetometry and ac-resistance measurements. In agreement
with x-ray diffraction experiments, the 299Bi NMR spectra indicate
a distribution of local structural parameters in the BigNi nano fibres.
While bulk BigNi is nonmagnetic, XMCD measurements on nanostruc-
tured BizNi indicate a magnetic 3d® configuration of Ni. Resistivity
measurements demonstrate that superconductivity persists well above
the Pauli limiting field - with strong anisotropy.

[1] T. Herrmannsdorfer, R. Skrotzki, J. Wosnitza, D. Kohler,
R. Boldt, M. Ruck, Phys. Rev. B 83, 140501 (R) (2011).

TT 21.10 Mon 15:00 Poster B
Superconductivity in the unconventional high pressure phase
bismuth-ITT — e KONSTANTIN SEMENIUK, PHILIP BROWN, ALEKSAN-
DAR VasiLikovic, and MALTE GRoscHE — University of Cambridge,
Cambrige, The United Kingdom

One of the most surprising developments in high pressure research was
the realisation that many elements assume very unexpected high pres-
sure structures, described in terms of extremely large or even infinite
unit cells. Elemental bismuth, which has been known to undergo a se-
ries of pressure induced structural transitions between 25 kbar and 80
kbar, is an interesting example: the intermediate pressure Bi-III phase
has a complex ’host-guest’ structure consisting of two incommensurate
sublattices. Since the unit cell is infinitely large, the description of elec-
tronic and lattice excitations is problematic. Apart from its metallic
character and the observation of superconductivity at low temperature,
little is known about the electronic structure in this phase.

We investigate the electrical resistivity within the metallic Bi-III
phase under high hydrostatic pressure and in applied magnetic field
using a piston cylinder cell. Superconductivity is observed below 7.1
K, and we extract the temperature dependence of the upper critical
field, which exceeds 2 T at low temperature. The normal state resis-
tivity exhibits an approximately linear temperature dependence. This
could be attributed to strong scattering from low-lying excitations, as
caused by an unusually soft phonon spectrum. The results suggest
that strong coupling superconductivity arises within the host-guest
structure of Bi-III out of an unusual electronic state.

TT 21.11 Mon 15:00 Poster B

Antimony Substitution in SmFeAsO — eDANIEL ScHMIDT and
Hans F. BrRaUN — Universitdt Bayreuth

In the iron based compounds structural and magnetic phase transitions
can be suppressed by applying external hydrostatic pressure and su-
perconductivity emerges. Beside hydrostatic pressure, it is possible to
apply chemical pressure by the substitution of atoms in the compounds
with smaller ones. Such a substitution was successful for example in
LaFeAs;_;P,O, where the parent compound shows a structural and
a spin-density-wave transition and the P doped samples become su-
perconducting. We are interested in the opposite way and substitute
the As by the bigger Sb. In literature, the substitution in the La-
1111 compounds was possible up to a substitution level of 40 %. With
Sm, instead of La, we used a smaller rare-earth metal. We present
the results obtained on polycrystalline samples characterized by Xray
powder diffraction and resistivity measurements.

TT 21.12 Mon 15:00 Poster B
Impact of Y and Mn-codoping on magnetism and su-
perconductivity in La;_.Y.Fe;_;,MnyAsO; ,F,; — eRHEA
KAPPENBERGER!, FRraNnziska HAMMERATHD23, MESFIN Asraw
Arrassal?, PiETRo CARRETTA2, SAMUELE SANNAZ, RoOwENA
WacHTEL!, CurisTian G.F. Brum!, Anja WorTer-GIRAUD!,
SAaBINE WURMEHLY3, and BeErND BUcHNER!3 — IFW Dresden,
Institute for Solid State Research, D-01171 Dresden, Germany —
2Dipartimento di Fisica and Unita di CNISM di Pavia, Pavia, Italy
— 3Institut fiir Festkorperphysik, TU Dresden, Dresden, Germany —

4Addis Ababa University, Addis Ababa, Ethiopia

It has been shown by Kamihara et al. [1] that F doping of the iron
oxypnictide LaFeAsO leads to the emergence of superconductivity.
Doping of the parent compound with Y on the La site also increases
T. (2], whereas Mn doping on the Fe site has been reported to have a
detrimental effect to superconductivity [3,4]. We investigated the in-
terplay of doping by substituting those different positions at the same
time. The samples where characterized using EDX, XRD, SQUID and
uSR. It was shown that Y doping indeed has a stabilizing effect on the
superconductivity even in the presence of small amounts of Mn.

[1] Y. Kamihara et al., J. Am. Chem. Soc. 130, 3296 (2008).
[2] H. Takahashi, K. Igawa, K. Arii, Y. Kamihara, M. Hirano,
and H. Hosono, Nature London 453, 376 (2008).

[3] D. Berardan, L. Pinsard-Gaudart, and N. Drago,

J. Alloys Compd. 481, 470 (2009).

[4] F. Hammerath et al., Phys. Rev. B 89, 134503 (2014).

TT 21.13 Mon 15:00 Poster B
Observation of the Josephson effect on Ba-122 iron pnic-
tide single crystals — eNoor HasaN!, STEFAN ScHMIDT!, SEBAS-
TIAN DORINGY, VOLKER TyMPEL!, FRANK ScHMIDL!, PAuL SEIDEL!,

and THomas WoLr? — lFriedrich-Schiller- Universitit Jena , In-
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stitut fiir Festkorperphysik , Helmholtzweg 5, 07743 Jena, Germany
— 2Karlsruhe Institute of Technology, Institut fiir Festkorperphysik
, Hermann-von- Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen,
Germany

Since the discovery of the first Fe-based superconductors in 2006, ex-
tensive effort has been directed characterizing and modeling the novel
properties of these exotic materials. Therefore Josephson junction of-
fer ways to investigate the fundamental properties of iron pnictides.
We use Ba(Fei_;Coz)2As2 single crystals, prepared by a self-flux
method , with an optimal Co concentration of 0.065 (critical tem-
perature T.=23.5K) . We realize Josephson junctions along the c-axis.
To prepare them a newly developed surface polishing as well as stan-
dard thin film technologies are used. The artificial barrier consists of
thin sputtered layers of various materials, normal conductors as well as
insulators. A thermally evaporated double layer film of Pb and In was
used as the counter electrode. For the characterization of the Joseph-
son effect we will present temperature dependent I-V characteristics
as well as I. R, — T dependencies and measurements under microwave
radiation, including. Additionally results from tunneling and Andreev
spectroscopy i.e temperature dependent dI/dV - V spectra are shown.

TT 21.14 Mon 15:00 Poster B
Pressure and field dependence of superconductivity in

RbFesAso — ePascaL REISSl, KoNsTANTIN SEMENIUI(l, PHILIP

Brown!, Kar GRruBe?, ThHomas WoLF?, PETER ADELMANNZ,
HiLBERT voN LOuNEYSEN?, and F MarTE GroscHE! — !Cavendish
Laboratory, University of Cambridge, Cambridge CB3 O0HE, United
Kingdom — 2Institut fiir Festkorperphysik, Karlsruher Institut fiir

Technologie, 76131 Karlsruhe, Deutschland

RbFezAsz is a member of the extensively investigated family of 122
iron based superconductors AFesAss. It acts as the link between A=K
and Cs, and as extremal hole-doping for A=Sr and Ba. The nature of
the superconducting state in these compounds is still open, but likely
to feature different nodal gap structures.

We report resistivity measurements of very pure (RRR > 1000) crys-
tals of RbFeg Asa. Superconductivity at ambient pressure and zero field
is observed below 2.8K. We follow this transition and the upper critical
field as a function of hydrostatic pressure up to 30 kbar.

Furthermore we observe a non-Fermi liquid form for the tempera-
ture dependence of the resistivity in the normal state, which we track
as a function of pressure and applied magnetic field.

TT 21.15 Mon 15:00 Poster B
Electronic correlations in the superconductors AFe;Aso with
A = K, Rb, and Cs — eKar Grusr', FELix EiLers', Dirco
A. Zocco!, PETER ScrwErss!, RoLr Hemp!, THOMAS WoOLF!, and
HiLBERT voN LouNeysEND2 — 1Karlsruhe Institute of Technology, In-
stitut fiir Festkorperphysik, 76021 Karlsruhe, Germany — 2Karlsruhe
Institute of Technology, Physikalisches Institut, 76131 Karlsruhe, Ger-
many

Superconductivity in iron pnictides and chalcogenides occurs in the
proximity to antiferromagnetic order, giving rise to the assumption
that the superconductivity is unconventional and originates from
electron-electron interactions. So far, experimental and theoretical
studies underpin this assumption but fail to unravel the pairing mech-
anism. A central question is the role of electronic correlations in these
materials. We have investigated the thermal expansion and magne-
tostriction of the stoichiometric compounds AFezAss with A = K,
Rb, and Cs. Our measurements show a huge increase of the effec-
tive mass quasiparticles m.yy with increasing A ion radius, while the
superconducting transition temperature T, decreases. The relation be-
tween superconductivity and electronic correlations will be discussed
by using the uniaxial pressure dependences of T and m.ss and the
temperature dependence of the upper critical field.

TT 21.16 Mon 15:00 Poster B
Phase diagram of Fe-substituted BaNis Asy — eLiraN WaNG!,
ANNA Boumer!2, FrREDERIC HARDY!, PETER ScHweEIss!, THOMAS
Worr!, and Curistorn MEINGAST! — lInstitute fiir Festkérper-
physik,Karlsruher Institut fiir Technologie (KIT), 76344 Karlsruhe,
Germany — 2Department of Physics and Astronomy and Ames Lab-
oratory, Iowa State University, Ames, Iowa 50011, USA

Recently, the phosphorus doped BaNisAss[1] system was found to
exhibit a large increase of T. upon suppression of the structural
transition, which was attributed to a large phonon softening at the
critical concentration[2]. Here, we investigate the closely related

Ba(Nii_2Fez)2Asy system, mostly on the iron-rich side, using high-
resolution thermal expansion, specific heat, magnetization and resis-
tivity measurements. We find a very similar suppression of the struc-
tural transition with Fe- as with P-doping, but do not find an enhanced
superconducting transition. However, both the thermal expansion and
resistivity exhibit anomalously large anomalies around the critical dop-
ing region, which are shown to be of non phononic origin. We discuss
similarities and differences between both Fe- and P-substituted sys-
tems.

[1] N. Kurita et al., Phys. Rev. Lett. 102, 147004 (2009).

[2] K. Kudo et al., Phys. Rev. Lett. 109, 097002 (2012).

TT 21.17 Mon 15:00 Poster B
Optical measurements on iron pnictides containing Eu —
eDaviD NEUBAUER!, ANDREAS BAUMGARTNER!, JoHANNES MERzZ!,
SINA ZAPF!, SAICHARAN AswARTHAM2, SABINE WURMEHL®, WEN-
He Jiao?, Guang-Han Cao?, and Martin Dresser! — 11
Physikalisches Institut, Universitét Stuttgart, Germany — 2University
of Kentucky, Lexington, USA — 3IFW, Dresden, Germany —
4Zhejiang University, Hangzhou, China

The interplay of magnetism with superconductivity is a fascinating,
highly debated field of research and many questions still remain un-
solved. Members of the EuFegAsy family are a perfectly suited play-
ground for investigations concerning this topic, due to the peculiarity
of strong local magnetism of the europium (Tn & 20K), which is a
unique feature among the 122 iron pnictides. Optical studies of the
parent compound have already revealed that the spin density wave
formation deviates from the other 122 pnictides [1]. To get more in-
sight into the superconducting properties of the EuFegAss family we
carried out an optical study on differently doped samples. We com-
pare Eu(Fei_z;Ir;)2As2 where electron doping takes place directly in
the conducting iron layer, with EuFeg(Asi_4P4)2 which corresponds
to isovalent substitution at atomic positions out of the Fe-plane. The
influence of the Eu is furthermore investigated by placing data we ob-
tained on Bag.¢Eug.4(Fe1—;Cog)2As2 in juxtaposition to the already
highly investigated pure Ba analogue.
[1] D. Wu et al., Phys. Rev. B 79, 155103 (2009).

TT 21.18 Mon 15:00 Poster B
Persistent detwinning of EuFe; Ass by small magnetic fields —

eJaNNIs MarwaLD!, CHRISTIAN STINGL!, SINA ZAPF2, SHUAI JIANGZ,

Nora Bacu!, Kirk Post?, H. S. JEevan!, Davib NEUBAUERZ,
Ania LouLE?, CoNrRAD Crauss?, DimiTri Basov3, MARTIN
DresseL?, and PuiLiPP GEGENWART! — lExperimentalphysik VI,
Universitit Augsburg, Germany — 21.Physikalisches Institut, Univer-
sitdt Stuttgart, Germany — 3Department of Physics, UC San Diego,

USA

The formation of twin domains in the orthorhombic phase of high-
temperature superconductors is impeding the investigation of the in-
plane anisotropy of these materials. Recently, we have shown how the
brief application of a small magnetic field of ~ 1 Tesla in the EuFesAsg
iron pnictide leads to a substantial detwinning of the system, which
is persistent up to the structural transition at ~ 190K even after the
magnetic field has been switched off. This offers researchers the op-
portunity to investigate the detwinned iron arsenide without the ap-
plication of any external symmetry breaking force, like the pressure of
a mechanical clamp, or a magnetic field present during measurement.
We will present angular dependent magnetoresistance, magnetostric-
tion, thermal expansion and thermoelectric power measurements on
the EuFezAso parent compound as well as on various doped variants
in order to shed further light on the mechanism behind the field in-
duced detwinning, i.e. the interplay of the involved magnetic moments
stemming form the Eu and Fe atoms in these compounds.

1

TT 21.19 Mon 15:00 Poster B
Phase diagrams of Ca(Fe,Ru)2As; system — eKAN ZHao and
PuiLipp GEGENWART — Experimentalphysik VI, Elektronische Korre-
lationen und Magnetismus, Institut fiir Physik, Universitdt Augsburg,
D-86135 Augsburg, Germany

Single crystalline Ca(Fe,Ru)2As2 series have been grown and charac-
terized by structural, magnetic, and transport measurements. These
measurement shows Ca(Fe,Ru)2As> undergoes successive phase transi-
tions with increasing Ru element doping. The antiferromagnetic phase
with orthorhombic structure at x<0.023 (x means the doping concen-
tration of Ru element) is directly driven to a Fermi-liquid type col-
lapsed tetragonal (cT) phase at 0.023<x<0.07, with no superconduct-
ing region between the two phase, consistent with the conclusion of
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CaFeaAso under hydrostatic pressure.

TT 21.20 Mon 15:00 Poster B
Pressure-induced superconductivity in BaFeyAsy:  opti-
cal study — eEce Uvkur!, Tarsuva KoBavasHI?, WATARU
HiraTa2, SHIGEKI Mivasaka?, Sersuko Tajmvma2, and CHRISTINE
KuntscHER! — !Experimentalphysik II, Universitdt Augsburg, D-
86195 Augsburg, Germany — 2Department of Physics, Graduate

School of Science, Osaka University, Osaka 560-0043, Japan

In previous studies, the superconductivity that arises from the anti-
ferromagnetic state with various carrier dopings in iron-pnictide su-
perconductors was demonstrated. Moreover, the external pressure in-
duced superconductivity was shown by transport measurements. Ex-
ternal pressure is a clean way to induce superconductivity compared
to impurity doping cases. Moreover, it does not introduce additional
carriers to the system. In this study, we performed temperature-
dependent reflectivity measurements in BaFeaAsy parent compound
under pressure (up to 5 GPa). At temperatures above the magnetic
phase transition, the metallicity of the system is increasing with pres-
sure. At lower temperatures, with increasing pressure the partial sup-
pression of the magnetically ordered (SDW) state and the appearance
of the superconducting (SC) state is observed at 3.6 and 4.2 GPa. At
these pressures the SDW state and the SC state coexist. Moreover,
the SC gap shows a full gap tendency below ~95 cm™—1.

TT 21.21 Mon 15:00 Poster B
Scanning tunneling microscopy study on CaFe3Ass surface —
ePuiLIPP Ansorc!, PuiLip WiLLKE!, KALOBARAN MAITI?, NEERAJ
KuMar?, Subest KuMar Duar?, ArumucuMm THAMIZHAVEL?, and
MarTIN WENDEROTH! — 1IV. Physikalisches Institut, Friedrich-
Hund-Platz 1, 37077 Gottingen — 2Tata Institute of Fundamental
Research Homi Bhabha Road, Colaba Mumbai-400 005, India

The discovery of high temperature superconductivity in cuprates leads
to a great interest to examine also Fe-based systems. Superconductiv-
ity in the pnictide CaFegAsy as a parent compound is induced by
pressure or substitution of Fe by Co, Ni or other dopants.[1] Here we
investigate the surface of CaFezAsy by scanning tunneling microscopy
and spectroscopy. Therefore the crystal [2] is cleaved under UHV con-
ditions and cooled below the structural transition temperature of Tg ~
173K by LN2 or LHe. As found in similar systems [3] our STM data
indicates a 2x 1 surface reconstruction in the Ca layer at temperatures
of both 6K and 77K. Furthermore anti-phase boundaries [4] along the
2x1 reconstruction can be observed.

[1] Y. Kamihara et al., J. Am. Chem. Soc. 128, 10012 (2006)

[2] G. Adhikary et al., J. Appl. Phys. 115, 123901 (2014)

[3] B. Saparov et al., Scientific Reports 4, 4120 (2014)

[4] K. Loser et al., Phys. Rev. B, 86, p. 085303 (2012)

TT 21.22 Mon 15:00 Poster B

High energy spectra on Fe-based unconventional supercon-
ductors — ePranaB Kumar Nac!, Danny Baumann!, Ronny
ScHLEGEL!, RoBERT BECK!, SABINE WURMEHL!'2, THOMAS WOLF3,
BerND BUcHNER!?, and CHRisTIAN HEss! — Leibniz-Institute for
Solid State and Materials Research, IFW-Dresden, 01171 Dresden,
Germany — ZInstitut fiir Festkorperphysik, TU Dresden, D-01062
Dresden, Germany — S3Karlsruher Institut fiir Technologie, Institut

fiir Festkorperphysik, Postfach 3640, D-76021 Karlsruhe

We have performed low-temperature scanning tunneling microscopy
and spectroscopy on LiFeAs, Co doped NaFeAs and FeSe supercon-
ductors. The spectroscopy data routinely reveal important aspects of
the electronic structure both very close to the Fermi level, i.e. the su-
perconducting gap, and distinct features at higher energies. The latter
appear in occupied states roughly between -0.3 €V and -0.5 €V in these
materials, and allow specific comparison with ARPES band structure
data.

TT 21.23 Mon 15:00 Poster B
Ferromagnetic Phase Transition in Li deficient LiFeAs

— oUwe GRrAFE!, SHrv Jee SincH!, RoBerr Beck!, SABINE

WurMEHLY2, CuRrisTiIAN HEess!3, and BernDp BUcuNErDZ23 —
IFW Dresden, Helmholtzstrafe 20, 01069 Dresden — 2TU Dresden
Institut fiir Festkorperphysik, 01062 Dresden — 3Center for Transport
and Devices, Technische Universitat Dresden, 01069 Dresden, Ger-

many

While other iron pnictides only develop superconductivity under dop-
ing with holes or electrons, LiFeAs is a stoichiometric superconductor.

So far doping, e.g. electron doping with Co [1] or Ni [2], is supress-
ing the superconducting transition temperature. The same holds true
for Li deficiency which formally corresponds to hole doping. This defi-
ciency also leads to a ferromagnetic phase transition, evidenced by, e.g.
magnetization and temperature dependent NQR measurements. In-
terestingly, upon doping LiFeAs with electrons, the NQR frequency at
room temperature is shifted to lower values and vice versa for holes, i.e.,
the NQR frequency can be used as an absolute reference for the carrier
doping in the material. Here we present systematic, NQR~controlled
studies of the impact of various doping schemes on the structural,
magnetic, and transport properties.

[1] Aswartham et al. 2011, PRB 84 054534

[2] Pitcher et al. 2010, JACS 132 10467

TT 21.24 Mon 15:00 Poster B
Superconductivity from Magnetic Fluctuations in
FeTe;_,Se;-Feedback of Double Stripe Magnetism on Itiner-
ant Spin Excitations — eMaAsoup MARDANI!, JOHANNES KNOLLEZ,
ILya EREmIN®, and RobericH MogssNER! — 'Max Planck Institute
for the Physics of Complex Systems, D-01187 Dresden, Germany
— 2TCM Group, Cavendish Laboratory, University of Cambridge,
Cambridge CB3 OHE, United Kingdom — 3Institute for Theoretical
Physics III, Ruhr-Universitdt Bochum, D-44801 Bochum, Germany

Iron-chalcogenide superconductors exhibit an unusual double stripe
antiferromagnetic parent phase with ordering vector Qar = (7/2,7/2)
(in the one iron unit cell). In addition, magnetic excitations in op-
timally doped systems are peaked at momenta Qsrp = (7,0)/(0,7),
which is in contrast to most other families of iron-based supercon-
ductors. There, both the magnetic order of the parent compounds
and the magnetic fluctuations in the superconducting state have the
same momentum Qg g, which is taken as a strong argument in favor
of spin-fluctuation induced superconductivity. Here, we model iron-
chalcogenides as a system of itinerant electrons coupled to localized
electrons responsible for the double stripe magnetism. We study the
feedback of this unusual magnetic order on the itinerant spin excita-
tions at Qgr and show that they increase with decreasing magnetism.
We make connection to recent INS experiments and reproduce quali-
tatively the behavior of magnetic excitations in FeTej_,Se, from =0
towards x=0.4.

TT 21.25 Mon 15:00 Poster B
Structural and superconducting properties of epitaxial
Fei,Sei_,Te, thin films — eSTErAN RicHTER!, FEIFEI YUANT,
VapiMm GRINENKO!, ALBERTO SALA?, MaRINA PuTTi?, and RUBEN
Houne! — lInstitute for Metallic Materials IFW Dresden —

2Dipartimento di Fisica, Universita di Genova

The iron based superconductor Fe(Se,Te) is in the center of much on-
going research. The reason for this is on the one hand its simple crystal
structure, that consists only of stacked Fe(Se,Te) layers so that struc-
tural and superconducting properties can be connected more easily,
on the other hand FeSe itself shows a high sensibility for strain and
changes in stoichiometry and can have potentially very high critical
temperatures under hydrostatic pressure or in monolayers.

We investigate epitaxial thin films of Fejy,Se;_;Ter grown by
pulsed laser deposition on different single crystalline substrates. A high
crystalline quality and a superconducting transition of up to about 20
K can be achieved using optimized deposition parameters. The influ-
ence of growth conditions, Te-doping, film thickness and post growth
oxygen treatment on the structural and superconducting properties on
these films will be presented in detail.

TT 21.26 Mon 15:00 Poster B
Coexistence of 3d-Ferromagnetism and Superconductivity
in (Lij—,Fe,OH)(Fe;_,Li,Se) — eFrLIx BRUCKNER!, RaJB
SARKAR!, Sirko KamuseLLal, HuBerTus LUETKENs?, URSULA
PacHMAYR?, FaBiaN NiTscHE®, Hans-HEnNING KLauss?, and Dirk
JourenDT® — llnstitut fiir Festkérperphysik, Technische Universitét
Dresden, Germany — 2Paul-Scherrer-Institut, Villigen, Switzerland
— 3Department Chemie, Ludwig-Maximilians-Universitét Miinchen,
Germany

In the family of iron-based superconductors, where the supercon-
ducting dome is usually separated from the magnetic phase, only
few compounds show ferromagnetism arising in the superconducting
state. The so far discovered examples show ferromagnetic ordering of
Eu?* ions. In this context, the presented ordering of iron orbitals in
(Lii— o Fe, OH)(Fe; _LiySe) is unique.

We performed a wealth of experimental methods to characterize
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the physics in this system, including dc resistivity and magnetization.
With use of local probes (uSR,NMR,Mé&fbauer), we are able to de-
scribe the emergence of bulk ferromagnetism and superconductivity in
a microscopic scale. Both phenomena can coexist, though they com-
pete with each other, due to a spatial separation in the multilayer
system.

TT 21.27 Mon 15:00 Poster B
Transport Properties of FeAs Single Crystals — eMATTHIAS
Giuic!, SeuneHyuN Kumm!, SaBiNne WurMmeHLD'2, BERND
BocunerD2, and CurisTiaN HEess!:3 — lnstitute for Solid State Re-
search, IFW Dresden, 01069 Dresden, Germany — 2Technische Uni-
veristéit Dresden, 01069 Dresden, Germany — 3Center for Transport
and Devices, Technische Universitat Dresden, 01069 Dresden, Ger-
many

The electronic properties of all FeAs-based superconductors are pri-
marily determined by the electronic states of the FeAs layers in these
compounds. The physical properties of binary compound FeAs are
therefore of general interest, despite the different structure as com-
pared to that of hypothetical isolated FeAs-layers in the superconduct-
ing compounds. More specifically, FeAs crystallizes in an orthorhombic
structure containing distorted FeAsg octahedra, instead of the FeAsy
tetrahedra of the layers in the superconductors.

We have performed transport measurements on FeAs single crystals
along all crystallographic directions. The resistivity is only weakly
anisotropic and possesses a temperature dependence with a positive
slope but a rather unusual non-linear behaviour. For temperatures
T 2 200 K the resistivity is only weakly temperature dependent up
to room temperature. However, below ~ 200 K the resistivity drops
strongly upon cooling and exhibits a sharp kink at the spin density
wave transition at ~ 70 K, resembling the unusual normal state resis-
tivity of many Fe-based superconductors.

TT 21.28 Mon 15:00 Poster B
Superconducting properties and pseudogap from preformed
Cooper pairs in the triclinic (CaFe;_,Pt;As)10Pt3Asg — oM.
A. Surmacu!, F. BRUCKNER!, S. KamuseLLal, R. SArkar!, P. Y.
PorrnicHENKO!, J. T. Park?, G. GuAaMBAsSHIDZE®, H. LUETKENs?,
P. Biswas?, W. J. Cuor®, Y. I. Seo®, Y. S. Kwon®, H.-H.
Krauss!, and D. S. Inosov! — 1TU Dresden, Germany — 2MLZ,
Garching, Germany — 3MPI, Stuttgart, Germany — *PSI, Villigen,
Switzerland — SDGIST, Daegu, Republic of Korea

Using SR, INS and NMR, we investigated the novel Fe-based super-
conductor with a triclinic crystal structure (CaFej_zPt;As)10Pt3Asg
(T. = 13K). The T-dependence of the superfluid density from the
1SR measurements indicates the presence of two superconducting gaps.
Our INS data revealed commensurate spin fluctuations at the (m,0)
wave vector. Their intensity remains unchanged across T¢, indicating
the absence of a spin resonance typical for many Fe-pnictides. Instead,
we observed a peak around hwo = 7meV at the same wave vector,
which persists above Tc and is characterized by the ratio hwo/kpTe =~
6.2, i.e. significantly higher than typical values for the magnetic reso-
nant modes in iron pnictides (~4.3). The T-dependence of magnetic
intensity at 7meV revealed an anomaly around 7™ = 45K related to
the disappearance of this new mode. A suppression of the spin-lattice
relaxation rate, 1 = /71T, observed by NMR immediately below 7™
without any notable subsequent anomaly at T¢, indicates that T™* could
mark the onset of a pseudogap in (CaFe;_;Pt;As)10Pt3Assg, likely as-
sociated with the emergence of preformed Cooper pairs.

TT 21.29 Mon 15:00 Poster B
SrCozP3: a rare case of strong T dependence in the uncorre-
lated electronic DOS — eCHRIsTOPH BERGMANN, HELGE ROSNER,
Yurit Prots, and CHRISTOPH GEIBEL — Max Planck Institut Chem-
ical physics of solids, Dresden, Germany

Since the discovery of high temperature superconductivity in doped
RFeAsO, transition metal pnictides have attracted considerable at-
tention, especially those being close to a transition from a magnetic
ordered to a non-magnetic ground state. SrCosP3, a structural homo-
logue of the AFegAsy series of compounds, is such a system. Earlier
investigation on polycrystals indicated a paramagnetic ground state,
but a close proximity to magnetic ordering. Using a flux technique,
we grew high quality single crystals with a residual resistivity ratio up
to 150, and performed an in-depth study of the physical properties.
Despite DFT calculation indicate a pronounced peak in the density of
states at the Fermi level prone for electronic instability. We did not
find any evidence for a phase transition. However we observed a quite

unusual temperature dependence of the susceptibility with two dis-
tinct maxima, and Non-Fermi-liquid behavior in the resistivity at low
temperature. Temperature dependent x-ray scattering experiments re-
veal an unusual behavior of the structural parameters, which induces
a strong temperature dependence of the DOS at the Fermi edge. This
provides a mechanism for the low temperature maximum, observed in
the magnetic susceptibility.

TT 21.30 Mon 15:00 Poster B
QSGW+DMFEFT: an electronic structure scheme for the iron
pnictides and beyond — eJaN MARTIN ToMczAak — Institute of
Solid State Physics, Vienna University of Technology, A-1040 Vienna,
Austria

While in strongly correlated materials one often focuses on local elec-
tronic correlations, non-local exchange and correlation effects beyond
band-theory can influence the physics of some systems even on a qual-
itative level. Here, I will argue that this is the case for the iron pnic-
tide and chalcogenide superconductors. As an approach to tackle their
electronic structure, I will detail the implementation of the recently
proposed scheme that combines the quasi-particle self-consistent GW
approach with dynamical mean-field theory: QSGW-+DMFT [1,2]. I
will showcase the possibilities of QSGW+DMFT with a simplified ap-
plication on BaFezAsy. Further, I will discuss the empirical finding
that in the iron pnictides and chalcogenides dynamical and non-local
correlation effects separate within the quasi-particle band-width.

[1] arXiv:1411.5180.
[2] Phys. Rev. Lett. 109, 237010 (2012).

TT 21.31 Mon 15:00 Poster B
Persistent circular currents around holes in graphite in-
terfaces — eBoGDAN SEMENENKO, ANNETTE SETZER, WINFRIED
BonLmann, and PaBLo Esquinazi — Division of Superconductivity
and Magnetism, Institut fiir Experimentelle Physik II,
Universitat Leipzig, D-04103 Leipzig, Germany

To prove the existence of persistent circular currents around artificially
made holes in graphite flakes with embedded interfaces we used highly
oriented pyrolytic graphite (HOPG) with a large density of interfaces.
The presence of interfaces in HOPG is responsible for the metallic-like
behavior as well as for the superconductivity found in some graphite
materials [1,2]. We performed high precision magnetic measurements
using a SQUID at temperatures from 5 K to 300 K and maximum mag-
netic fields between 0.05 T and 5 T applied normal to the holes area.
The holes of ~ 2 pum diameter were produced using a focused Gat
beam microscope. The rest of the graphite surface was protected by
a thick layer of PMMA. The measurements show that if we drill holes
in the HOPG it is possible to see a relatively large magnetic moment,
which remains persistent after removing the applied field. We specu-
late that this signal originates from circular currents around the holes
that flow at the different interfaces (about 100 within the thickness of
the graphite flake used).

[1] P. Esquinazi, T. T. Heikkild, Y. V. Lysogoskiy, D. A. Tayurskii,
and G. E. Volovik, JETP Letters 100, 336 (2014).
[2] A. Ballestar et al., New Journal of Physics 15, 023024 (2013).

TT 21.32 Mon 15:00 Poster B
Andreev reflections in single Cgp junctions — eJONATHAN
BranD, Nicoras NEEL, and JOre KROGER — Institut fiir Physik,
Technische Universitat Ilmenau, D-98693 Ilmenau, Germany

Single Cgo molecules deposited on an ultrathin oxide film on Nb(110)
were investigated using a low-temperature scanning tunnelling micro-
scope. Spectroscopy of the differential conductance (dI/dV) in the tun-
nelling range reveals proximity-induced superconductivity in junctions
comprising the oxide layer as well as single Cgp molecules. Andreev
reflections are enhanced upon controllable fabrication of tip-surface
contacts, which is reflected by the gradual transformation of the su-
perconducting energy gap into a characteristic zero-bias peak in dI/dV
spectra. The current-voltage characteristics of the tunnelling and con-
tact junctions are modelled within the Blonder-Tinkham-Klapwijk the-
ory [1].

[1] G. E. Blonder, M. Tinkham, and T. M. Klapwijk, Phys. Rev. B
25, 4515 (1982).

TT 21.33 Mon 15:00 Poster B
Ordinary and Triplet Superconducting Spin Valve Effect in
Fe/Pb based systems — ePAVEL LEKSIN', NADIR GARIFYANOVZ,

ILciz GARIFULLINZ, Yakov FomiNov3, JoacHIM ScHUMANN!, Yu-
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LiA Krupskaval, VviapisLav Kataev!, CurisTiaN HEess!, OLIVER
ScumipT!, and BERND BUcHNER! — !Leibniz Institute for Solid
State and Materials Research IFW Dresden, Germany — 2Zavoisky
Physical-Technical Institute of RAS, Kazan, Russia — 3L. D. Landau
Institute for Theoretical Physics of RAS, Moscow, Russia

We report on experimental evidence for the occurrence of the long
range triplet correlations (LRTC) of the superconducting (SC) con-
densate in the spin-valve heterostructures CoO, /Fel/Cu/Fe2/Pb [1].
The LRTC generation in this layer sequence is accompanied by a T¢
suppression near the orthogonal mutual orientation of the Fel and Fe2
layers’ magnetization. This 7. drop reaches its maximum of 60mK
at the Fe2 layer thickness dp.o = 0.6 nm and falls down when dp.o
is increased. The modification of the Fe/Pb interface by using a thin
Cu layer between Fe and Pb layers reduces the SC transition width
without preventing the interaction between Pb and Fe2 layers. The
dependence of the SSVE magnitude on Fel layer thickness dpe1 re-
veals maximum of the effect when dp.1 and dpes are equal and the
dpeo value is minimal [2|. Using the optimal dpe1, dpe2 and the in-
termediate Cu layer we realized almost full switching from normal to
SC state due to SSVE.

[1] P. V. Leksin et al, Phys. Rev. Lett. 109, 057005 (2012).
[2] P. V. Leksin et al., JETP Lett., vol. 97, iss. 8 (2013).

TT 21.34 Mon 15:00 Poster B
Thickness Dependence of the Triplet Spin-Valve Effect
in Superconductor-Ferromagnet Heterostructures — eDANIEL

Lenk!, Viapmvir I. Zpravkov!:2, Jan KenrLeE!, GUNTHER

OBERMEIER', RomaN MoraRri"3, HaNns-ALBRECHT KRuG vON
Nmpal, Craus MOLLER!, ANaToLIE S. SIDORENKO®, SIEGFRIED
Horn!, REINHARD TipECks!, and LENAR Tacirov? — lInstitut
fir Physik, Universitdt Augsburg, D-86159 Augsburg, Germany —
2Present address: Institut fiir angewandte Physik, Universitit Ham-
burg, D-20355 Hamburg, Germany — 3D. Ghitsu Institute of Elec-
tronic Engineering and Nanotechnologies ASM, MD 2028 Kishinev,
Moldova — “Solid State Physics Department, Kazan Federal Univer-

sity, 420008 Kazan, Russia

We investigated the triplet spin-valve effect in nanoscale layered
S/F1/N/F>/AF heterostructures with varying Fi-layer thickness
(where S=Nb is a singlet superconducting, F1=Cu4i Nisg and Fo=Co
a ferromagnetic, and N a normal-conducting, non-magnetic layer).
The theory predicts a long-range, odd-in-frequency triplet component
of superconductivity at non-collinear alignment of the magnetizations
of F} and F5. This triplet component exhausts the singlet state and,
thus, lowers the superconducting transition temperature, 7., yielding
a global minimum of T close to the perpendicular mutual orientations
of the magnetizations. We found an oscillating decay of T. suppres-
sion, due to the generation of the triplet component, with increasing F}
layer thickness, which we discuss in the framework of recent theories.
This work was supported by DFG Grant No. HO955/9-1.

TT 21.35 Mon 15:00 Poster B
Josephson Currents in a Weak-Link Superconductor-
Ferromagnet Proximity Structure — eJan GELHAUSEN! and
MarTHias Escuric? — 1Royal Holloway, University of London,
United Kingdom, Universitit zu Kéln — 2Royal Holloway, University
of London, United Kingdom

We provide theoretical support for experimental measurements on a
weak-link hybrid structure consisting of superconducting elements that
are influenced by a ferromagnet (SSFS). It consists of a thin Aluminium
wire that runs across a ferromagnetic disc made out of Nickel. The ex-
perimentally measured phase diagram allows for an identification of
several temperature dependent system states. We numerically calcu-
late important physical observables such as the local density of states,
singlet and triplet pair amplitudes, proximity induced minigaps and
their scaling behaviour with the system size, spin-magnetisations and
the phase and temperature dependence of Josephson currents. The
current-phase relationship of the SSF'S junction is multivalued for low
temperatures and approaches a sinusoidal form for increasing tempera-
tures. This behaviour is indicative of a crossover from a Josephson-like
behaviour to a junction that is dominated by a depairing current for
decreasing temperatures.

TT 21.36 Mon 15:00 Poster B
Nonlocal spin-transport measurement of superconductor-
ferromagnet nanostructures — eSTEFAN KoOLENDA, MICHAEL J.
WoLr, FroriaNn HUBLER, and DETLEF BECKMANN — Institut fiir

Nanotechnologie, Karlsruher Institut fiir Technologie

We present measurements of the nonlocal conductance of nanostruc-
tures with several ferromagnetic electrodes lying perpendicular on a su-
perconducting wire. In these strucures nonlocal conductance is mostly
given by diffusion of quasiparticles, which are injected by one of the
electrodes and detected by an other one. Applying a magnetic field in-
duces a Zeeman splitting in the quasiparticals density of states, which
suppreses the relaxation of injected spin imbalance, thus spin trans-
port over distances of several micrometers is found [1][2]. While in
the previous experiments the magnetic field was aligned parallel to
the ferromagnetic electrodes, we also show measurements applying the
magnetic field noncollinear with the magnetization of the ferromag-
netic electrodes. We compare our results to the previous case.

[1] F. Hiibler et al., Phys. Rev. Lett. 109, 207001 (2012)
[2] C.H.L. Quay et al., Nature Phys. 9, 84 (2013)

TT 21.37 Mon 15:00 Poster B
Upper Critical Field and Vortices in S/F Bilayers Exhibiting
the Quasi-Onedimensional FFLO-like State — DaNIEL LENK!,
eMamouN HemMIDA', JAN KEHRLE!, ViapiMIR 1. ZDrRAVKOVDZ,
ArapiN UrrLricH!, GUNTHER OBERMEIER!, RoMAN MoRraRri!}3,
CrLaus MULLERY, ANATOLIE S. SIDORENKO®, ALols Loipr!, Hans-
ALBrEcHT Kruc vonN Nippal, Lenar Tacirov!? SIEGFRIED
Horn!, and REINHARD TipeEcks! — lInstitut fiir Physik, Univer-
sitdit Augsburg, D-86159 Augsburg, Germany — 2Present address: In-
stitut fiir angewandte Physik, Universitat Hamburg, D-20355 Ham-
burg, Germany — 3D. Ghitsu Institute of Electronic Engineering and
Nanotechnologies ASM, MD 2028 Kishinev, Moldova — 4Solid State
Physics Department, Kazan Federal University, 420008 Kazan, Russia

We investigate the temperature dependence of the upper critical field,
Beca, in superconductor/ferromagnet (S/F) bilayers as a function of
the F-layer thickness, dp, by resistance measurements. We extracted
GL coherence lengths and estimated an effective thickness of the su-
perconducting layer by evaluating the perpendicular coherence length
at the 3D-2D crossover temperature in the parallel Be.o. We found
an unexpected non-monotonous behavior of the effective thickness as
a function of dp. Moreover, we investigated the anisotropy of Bcg
by microwave absorption. The results show a deviation from Tin-
kham’s prediction for thin films, which we attribute to the additional
anisotropy induced by the quasi-1D FFLO-like state. Thus, we propose
a new type of vortex, developing in the S/F bilayer in magnetic fields
applied close to parallel. This work was supported by DFG Grant No.
HO955/9-1.

TT 21.38 Mon 15:00 Poster B
Non-equilibrium spin and charge transport in superconduct-
ing heterojunctions — eMARCEL THALMANN, MARCEL RuDOLF,
JuriaN BrauN, TorsTEN PIiETscH, and ELKE ScHEER — Depart-
ment of Physics, University of Konstanz, Universitatsstrafie 10, 78464
Konstanz, Germany

Ferromagnet Superconductance (F/S) junctions are rich in exciting
quantum-physical-phenomena, which are still poorly understood but
may provide bright prospects for new applications. In contrast to
conventional normal-metal proximity systems, Andreev reflection is
suppressed for singlet cooper pairs in F/S heterostructures. However,
long-range triplet pairing may be observed in S/F systems with non-
collinear magnetization or spin-active interfaces.

Herein, we investigate non-equilibrium transport properties of lat-
eral S/F heterojunctions, defined via electron beam lithography. In
particular we focus microwave- and magneto-transport spectroscopy
on conventional type-I (Al, Pb, Zn) and type-II (Nb) superconductors
in combination with strong transition metal ferromagnets (Ni, Co, Fe).
A cryogenic HF readout platform and advanced electronic filtering is
developed and results on Al-based heterojunctions are shown.

TT 21.39 Mon 15:00 Poster B
Measurement setup for the magnetic penetration depth
and superfluid stiffness in thin superconducting films. —
eLoreENz Fucas!, MaRrkus-CHRISTOPHER-PAUL BRUNNER!, JEs-
sicA BousQuET?, INA ScHNEIDER!, KLAUs KRONFELDNER!, ETIENNE
BusTARRET2, and CHRIsTOPH STRUNK! — lInstitute for exp. and
appl. Physics, University of Regensburg, Germany — 2Institut NEEL,
Grenoble, France

A mutual inductance measurement setup has been established in order
to determine the magnetic penetration depths of thin film supercon-
ductors. [1] By measuring the variation of the mutual inductance M,
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the temperature dependent penetration depth can be evaluated. [2]
The setup has been characterized using thin aluminum and niobium
films as a reference. Temperature dependence of A of B-doped diamond
films is determined down to 0.3K and compared with theoretical ex-
pectations. [3] The impact of the doping ratio B/C and film thickness
on A and 7. is investigated. Correlation between the film impedance
o = 01 — io2 and A is examined.

[1] A.T. Fiory et al., Appl. Phys. Lett. 52 (25), 1988
[2] T. Lemberger et al., J. Appl. Phys. 83 (8), 1998
[3] E. Bustarret et al., Phil. Trans. R. Soc. A, 2008

TT 21.40 Mon 15:00 Poster B
Simulation of electronic structure Hamiltonians in a su-
perconducting quantum computer architecture — eMICHAEL
Kaicuer!, PeTter J. Love?, and Frank K. WiLHELM! —
ITheoretical Physics, Saarland University, 66123 Saarbriicken, Ger-
many — 2Department of Physics, Haverford College, Haverford, Penn-

sylvania 19041, USA

Quantum chemistry has become one of the most promising applications
within the field of quantum computation. Simulating the electronic
structure Hamiltonian (ESH) in the Bravyi-Kitaev (BK)-Basis to com-
pute the ground state energies of atoms/molecules reduces the number
of qubit operations needed to simulate a single fermionic operation to
O(log(n)) as compared to O(n) in the Jordan-Wigner-Transformation.
In this work we will present the details of the BK-Transformation,
show an example of implementation in a superconducting quantum
computer architecture and compare it to the most recent quantum
chemistry algorithms suggesting a constant overhead.

TT 21.41 Mon 15:00 Poster B
Giant Atom Coupled to Surface Acoustic Waves — eLINGZHEN
Guo, AnToN Kockum, and GORAN JoHANSSON — Department of
Microtechnology and Nanoscience, MC2, Chalmers University of Tech-
nology, SE-412 96 Gothenburg, Sweden

We investigate the system of an artificial atom (transmon) coupled to
surface acoustic waves (SAWs). The artificial atom is giant because the
wavelength of SAWs is much smaller than that of light and comparable
to the length scale of transmon. We study the situation that the giant
atom has two "legs" coupling to SAWs confined in a 1D transmission
line. We investigate the parameter regime where the travelling time
T of SAWs between the two legs is arbitrary long. We use the time
delay differential equations to describe our system and find some new
phenomena when the travelling time T is much longer than the atom’s
relaxation time, e.g., the decay of the whole system follows a type of
polynomial decay instead of exponential decay. We also investigate
the transmission properties under driving and find more interesting
properties of this system beyond the Markov approximation. The re-
sults we get are also true for similar systems implemented in the light
cavities and circuit QED.

TT 21.42 Mon 15:00 Poster B
Terahertz emission and electromagnetic waves in single crys-
tal BioSryCaCusOg structures — eRaPHAEL WIELAND!, FABIAN
Rupaul, Boris Gross!, NickoLay KINEVZ, MANABU TSUJIMOTO?,
MiN Ji*5, Ya Huancg®®, Xiansine Zaou® 5, DEvUuE An*5, THOMAS
Jupp!, Prmanc Wu®, Takesai Hatano?, Huasing Wang®?,
VALERY KosuELETs?, DiETER KoELLE!, and REINHOLD KLEINER!
— 1Physikalisches Institut and Center for Collective Quantum Phe-
nomena in LISAT, Universitit Tiibingen, Tiibingen, Germany —
2Kotel'nikov Institute of Radio Engineering and Electronics, Moscow,
Russia — 3Kyoto University, Kyoto, Japan — 4National Institute for
Materials Science, Tsukuba, Japan — PResearch Institute of Super-
conductor Electronics, Nanjing University, Nanjing, China

Josephson Junctions (JJs) offer a natural way to convert a dc voltage
into high-frequency electromagnetic radiation. In the high-Tc super-
conductor BigSraCaCu20g (BSCCO), JJs form intrinsically, allowing
to fabricate stacks of hundreds of junctions easily. Emission can oc-
cur at relatively low bias currents but also at larger input power with
frequencies from 0.4 to 1 THz. At high bias, a hot spot forms, af-
fecting both the intensity and the linewidth of the radiation. BSCCO
mesas are believed to work as a cavity for electromagnetic standing
waves, synchronizing all the junctions in the stack. We investigated
THz emission and hotspot formation using a combination of transport
measurements, electromagnetic wave detection via a superconducting
receiver and low temperature scanning laser microscopy.
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Sensitive YBCO nanoSQUIDs for the investigation of small
spin systems — eBENEDIKT MULLER!, ToBias Scuwarz!, Ro-
MAN WOLBING!, MARiA JosE MARTINEZ-PEREZ!, CHRISTOPHER F.
REeicuE?, THOMAS MUHL2, BERND BticHNER?, REINHOLD KLEINER!,
and DiIETER KoeLLE! — !'Physikalisches Institut and Center for Col-
lective Quantum Phenomena in LISAT, Universitit Tiibingen, Auf der
Morgenstelle 14, 72076 Tiibingen, Germany — 2Leibniz Institute for
Solid State and Materials Research IFW Dresden, Helmholtzstr. 20,

01069 Dresden, Germany

We report on advances in the realization of dc YBCO nanoSQUIDs for
continuous measurement of magnetic nanoparticle magnetization loops
in strong magnetic fields up to the Tesla range, applied in the plane of
the SQUID loop at temperatures of 4 K and below. Our grain bound-
ary junction based YBCO SQUIDs are patterned by focused ion beam
milling and feature a constriction next to the SQUID loop, allowing
for on-chip SQUID modulation and bias reversal readout schemes.

Using numerical simulations based on London theory, the spin sensi-
tivity S,l/ 2= Sé,/ 2 /¢ was improved by optimizing both the flux noise
S;ﬂ and the coupling factor ¢, = ®/p (P is the magnetic flux coupled
into the SQUID loop by a particle with magnetic moment ). For opti-
mized experimental devices, flux noise levels down to 50 n<1>0/Hzl/2 in
the white noise limit have been achieved, corresponding to a calculated
spin sensitivity of only a few ,uB/Hzl/2.

Further, the magnetization reversal of a Fe filled carbon nanotube
attached to a YBCO nanoSQUID was traced out.

TT 21.44 Mon 15:00 Poster B

Characterization of Josephson parametric amplifiers —

oSTEFAN PocorzaLEk!:23 KIrRiLL FEpDOROV!'2:3| Lina ZHONGL2:3,
MAaRTIN BrrzensicHLERDZ3, Max HAEBERLEIN'2:3 MANUEL J.
Scawarz!23, Perer Eper!23, Jan Goerz!23, FRIEDRICH

WuLscuNeERr!2:3 Epwar Xiel?2:3 ALEXANDER Baust!:2:3, AcHiM
Marx!:23, Epwin P. MenzeL!2:3, Frank DepPe!2:3, and RuDoLF
Grossh23 — IWalther-Meifiner-Institut, Bayerische Akademie der
Wissenschaften, 85748 Garching, Germany — 2Physik-Department,
TU Miinchen, 85748 Garching, Germany — 3Nanosystems Initiative
Munich (NIM), 80799 Miinchen, Germany

Propagating quantum microwaves are a promising building block for
quantum communication. In particular, such itinerant quantum mi-
crowaves can be generated in the form of squeezed photon states us-
ing Josephson parametric amplifiers (JPA). A thorough experimental
characterization of JPAs is therefore an essential prerequisite for fur-
ther experiments towards quantum communication. For implementing
JPAs we employ an established A\/4 bi-coplanar microwave resonator
design where a dc-SQUID is biased by an external flux to tune the res-
onant frequency. An inductively coupled antenna acts as a pump for
the JPA. We characterize several JPAs and evaluate the data within
standard Josephson junction theory and the input-output formalism.
In particular, we investigate hysteretic and bifurcation behavior of the
JPAs in addition to usual non-degenerate JPA gain measurements.

This work is supported by the DFG via SFB 631 and the EU projects
CCQED and PROMISCE.
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Temperature dependence of coherence in transmon qubits
—  oSTEFFEN ScHLOR!, JocHEN BRAUMULLER!, OLEKSANDR
LukasHENKO!, HANNES RoTzINGER!, MARTIN SANDBERGZ, MICHAEL
R. Vissers?, Davip P. Pappas?, MArRTIN WEIDES!, and ALEXEY V.
UsTtiNov! — 1Physikalisches Institut, KIT, 76131 Karlsruhe, Germany
— 2NIST, Boulder, CO 80305, United States

Superconducting qubits are a promising field of research, not only with
respect to quantum computing but also as highly sensitive detectors
and due to the possibility of using them to study fundamental impli-
cations of quantum mechanics. The requirements for qubits that can
be used as building blocks in a potential quantum computer are chal-
lenging. Modern superconducting qubits like the transmon are strong
candidates for achieving these goals. The main challenge here is to in-
crease the coherence of prepared quantum states. Here, we experimen-
tally investigate the influence of temperature variation on relaxation
and dephasing of a transmon qubit. Our goal is to understand deco-
herence mechanisms in material optimized circuits. Aiming at longer
coherence, in this case peaking over 50 us for 71 and T2, our samples
are fabricated at NIST using two different materials. Low-loss TiN
was used for the shunt capacitance as well as the resonator, combined
with shadow evaporated ultra-small Al-AlOx-Al Josephson junctions.
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We will present temperature-dependent data on qubit relaxation and
dephasing times as well as power spectra. Our data will be compared
to previously obtained temperature dependent data for other types of
qubits.
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Collective coupling of tunable transmon array via a cavity
bus — ePiNnG Yang, MARrRTIN WEIDES, and ALEXEY V. UsTINOV —
Physikalisches Institut, KIT, Wolfgang-Gaede-Str. 1, 76131 Karlsruhe,
Germany

Nowadays, superconducting multi-qubit circuits can be fabricated and
studied experimentally. In order to manipulate the propagation of
electromagnetic waves and explore the scalability of superconducting
qubit circuits, we investigate coplanar waveguide resonators coupled to
up to eight transmon qubits. An array of transmons can be viewed as
a quantum metamaterial. Compared to a metamaterial made of flux
qubits [1], our current approach using transmons anticipates smaller
parameter spread and is easier to fabricate. The resonators are fab-
ricated using optical lithography, while the qubits are made by using
electron-beam lithography. Every qubit is biased individually via a
flux-bias line. Thus, the interaction between the individual qubit and
the resonator can be easily turned on and off by tuning the qubit
eigenfrequencies. The simultaneous readout is implemented by mea-
suring the dispersive shift of the resonator. This scheme enables one to
study the collective behavior (Dicke state, quantum synchronization,
superradiance) between all, or a subset of qubits.
[1] P. Macha, et al. Nature Commun. 5, 5146 (2014)
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Quantum Phase-Slips in Superconducting AlO, Nanowire
Arrays at Microwave Frequencies — eSEBAsTIAN T. SKACEL!,
Marco PrirRrMANN!, JAN N. Voss!, JuLian MonzeBerc!, Lu-
cas RaDTKE!, SEBASTIAN ProBsT!, MARTIN WEIDES!2, HANNES
RorziNgerR!, Hans E. Moowu!3, and ALexey V. Ustinovh? —
1Physikalisches Institut, Karlsruhe Institute of Technology, D-76131
Karlsruhe, Germany — 2Institute of Physics, Johannes Gutenberg
University Mainz, D-55128 Mainz, Germany — 3Kavli Institute of
Nanoscience, Delft University of Technology, 2628 CJ Delft, The
Netherlands — 4Russian Quantum Center, 100 Novaya St., Skolkovo,

Moscow region, 143025, Russia

Superconducting nanowires in the quantum phase slip (QPS) regime
allow to study the flux and phase dynamics in duality to Josephson
junction systems. However, due to the vanishing self-capacitance of
the nanowires, the microwave response significantly differs. We exper-
imentally study parallel arrays of nanowires which are embedded in a
resonant circuit at GHz frequencies. The samples are probed at ultra-
low microwave power and applied magnetic field at mK temperatures.
The AlO; nanowires, with a sheet resistance in the kQ) range, are
fabricated by sputter deposition of aluminium in a controlled oxygen
atmosphere. The wires are defined with conventional electron beam
lithography down to a width of approximately 15 nm. We present the
fabrication of the nanowire arrays and measurement results for arrays
coupled to superconducting microwave resonators.
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How to identify quantum effects in a driven current-biased JJ
— eHARALD LosiErT, KARL VOGEL, and WOLFGANG P. SCHLEICH —
Institut fiir Quantenphysik, Universitdt Ulm, D-89069 Ulm, Germany

The phase difference in a current-biased Josephson junction behaves
like a particle in a tilted washboard potential. There has been a huge
interest in the behaviour of such a particle - in particular in the case
of an external periodic driving field - since the escape of the phase-
particle corresponds to the voltage switching of the associated Joseph-
son junction. Experimentally, the bias current is increased until the
voltage state changes. Quantum mechanically it can be explained as
tunneling from the ground state, or from an excited state. However,
the resulting switching current distribution can also be explained clas-
sically [1]. Up to now, the distinction between quantum and classical
effects is still an open question in many implementations of Josephson
junctions.

Based on this discussion, we present numerical simulations of the quan-
tum mechanical and classical time evolution of such a system. In par-
ticular, we contrast the resulting switching current distributions.

[1] GroNBECH-JENSEN et al., Phys. Rev. Lett. 95, 067001 (2005).
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SQUIDs for the readout of metallic magnetic calorimeters

— oANNA FERRING, MATHIAS WEGNER, ANDREAS FLEISCHMANN,
LorEDANA GASTALDO, SEBASTIAN KEMPF, and CHRISTIAN ENSs —
Kirchhoff-Institute for Physics, Heidelberg University, Germany.

Superconducting quantum interference devices (SQUIDs) are the de-
vices of choice to read out metallic magnetic calorimeters (MMCs).
Here, the temperature change of the detector upon the absorption
of an energetic particle is measured as a magnetization change of a
paramagnetic temperature sensor that is situated in a weak magnetic
field. Driven by the need for devices that allow for the readout of
large-scale detector arrays with hundreds or even thousands of indi-
vidual detectors as well as of single channel detectors with sub-eV
energy resolution, we have recently started the development of low-T¢
current-sensing SQUIDs. In particular, we are developing cryogenic
frequency-domain multiplexers based on non-hysteretic rf-SQUIDs for
detector array readout as well as dc-SQUIDs for single channel de-
tector readout. We discuss our SQUID designs and the performance
of prototype SQUIDs. We particularly focus on the frequency and
temperature dependence of the SQUID noise as well as the reliabil-
ity of our SQUID fabrication process for Nb/Al-AlO, /Nb Josephson
junctions. Additionally, we demonstrate experimentally that state-of-
the-art MMCs can successfully be read out with our current devices.
Finally, we discuss different strategies to improve the SQUID and de-
tector performance aiming to reach sub-eV energy resolution for indi-
vidual detectors as well as for detector arrays.
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Metallic Magnetic Calorimeters for high resolution X-ray
spectroscopy — oM. Krantz, D. HenasTLER, J. Geist, C.
ScuoTz, K. Hasser, S. Henpricks, M. KELLER, S. KewmpPF, L.
GastaLpo, A. FLEiscHMANN, and C. Enss — KIP Heidelberg Uni-
versity.

We develop microfabricated, energy dispersive particle detector arrays
based on metallic magnetic calorimeters (MMCs) for high resolution
x-ray spectroscopy to challenge bound-state QED calculations. Our
MMCs are operated at about T=30mK and use a paramagnetic tem-
perature sensor, read-out by a SQUID, to measure the energy deposited
by single x-ray photons. We discuss the physics of MMCs, the detector
performance and the cryogenic setups for two different detector arrays.
‘We present their microfabrication layouts with focus on challenges like
the heatsinking of each pixel of the detector and the overhanging ab-
sorbers. The maXs-20 detector is a linear 1x8-pixel array with excellent
linearity in its designated energy range up to 20 keV and unsurpassed
energy resolution of 1.6eV for 6keV x-rays. MaXs-20 operated in a
highly portable pulse tube cooled ADR setup has already been used
at the EBIT facilities of the MPI-K for new reference measurements
of V-like and Ti-like tungsten. The maXs-30 detector currently in
development is a 8x8-pixel 2d-array with an active detection area of
16 mm? and is designed to detect x-rays up to 50 keV with a designated
energy resolution below 5eV. MaXs-30 will be operated in a cryogen
free 3He/4He-dilution refrigerator at the tip of a 40 cm long cold finger
at T = 20mK.
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A large-area 4k-pixel detector for position and energy resolv-

ing detection of neutral molecular fragments — eD. ScHuLz!,

L. Gamer!, A. Frriscumann!, L. GasrtaLpo!, S. Kempr!, C.
KranTz2, O. Novorny3, A. Worr?, and C. Enss! — 'KIP Heidel-
berg University. — 2MPI-K Heidelberg. — 3Columbia Astrophysics

Laboratory, New York, USA.

To investigate reactions like dissociative recombination in a laboratory
environment, the Max Planck Institute for Nuclear Physics in Heidel-
berg is commissioning the Cryogenic Storage Ring to prepare molecular
ions in their rotational and vibrational ground state. The full kinemat-
ics of these processes can be resolved by a position and energy sensitive
detection of the produced neutral molecular fragments.

We present the design of a new large-area multi-pixel detector using
metallic magnetic calorimeters for position and energy sensitive detec-
tion of massive particles with kinetic energies of up to a few hundred
keV. The detector encompasses an array of 4096 quadratic absorbers,
each with a side length of 700 pm, amounting to a total detection area
of about 20cm?. Groups of four absorbers are thermally connected
to one paramagnetic sensor, using different thermal links for pixel dis-
crimination. A temperature change in the paramagnetic sensor leads
to a change of magnetization in the sensor. Thanks to a novel readout
scheme, all 4096 sensors can be read out using at total of 32 SQUIDs
only.
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Thermodynamical properties of Au:Ho dilute alloys for the
ECHo collaboration — eSEBAsSTIAN HAEHNLE — for the ECHo col-
laboration (http://www.kip.uni-heidelberg.de/echo/members), KIP
Heidelberg University.

The absolute scale of the neutrino mass eigenstates is one of the puz-
zles in modern particle physics. One method to investigate the value of
the electron neutrino mass is to analyse the high energy region of the
163Ho electron capture spectrum. In the ECHo experiment low tem-
perature metallic magnetic calorimeters are used for the calorimetric
measurement of the EC spectrum of 193Ho. To ensure 100% quan-
tum efficiency the '®3Ho ions are implanted into the gold absorber.
A detailed study of the thermodynamical properties of highly diluted
Au:Ho is necessary to determine the detector response and to define
the highest concentration possible for which the performance of the
detectors is not reduced.

We determined Crystal-Field parameters for holmium in gold based
on magnetization measurements from 2 K to 300 K, that would re-
sult in a non-Kramers doublet as groundstate with the first excited
triplet state at 140 mK. We used numerical calculations for the com-
bined Hamiltonian of the Crystal-Field and the Hyperfine interaction
to predict a theoretical heat capacity at millikelvin temperatures. The
results of the numerical calculation are compared to experimental re-
sults.
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Microfabricated Thick Proximity Bi-layers as Sensors for
Magnetic Penetration Thermometers (MPTs) — eJ. GEIST,
D. HEnGSTLER, M. KELLER, M. KraNTZ, C. ScudTz, S. KEMPF, L.
GastaLpo, A. FLEiscuMAaNN, and C. Enss — Kirchhoff-Institute for
Physics - Heidelberg University

Metallic magnetic calorimeters for high resolution x-ray spectroscopy
use dilute paramagnetic alloys as temperature sensors operated at a
temperature of 20 mK. Recent prototypes for soft x-rays achieved an
energy resolution of 1.6eV(FWHM) for 6keV photons. To reach a
similar resolution at higher and easy accessible temperatures, we are
presently investigating superconducting sensor materials. Thereby the
steep temperature dependence of the magnetic penetration depth is

used in the superconducting transition as temperature information. A
technically interesting class of materials might be proximity bi-layers
consisting of a thick normal metal layer and a superconductor. This
combination might allow to tune not only T, but also the transition
width and therefore the dynamic range. We present first results of
measurements were a thick gold and silver layer is deposited onto alu-
minum. The bi-layers are patterned to form meander-shaped coils,
where the temperature dependence of the coil inductance was studied
in inductance bridge circuits with SQUID readout. We present data
for different structure sizes and discuss the resulting expected signal
height and energy resolution.
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Development of RF-SETs for error detection in semicon-
ductor electron pumps — eDavip REIFERT, NiELS UBBELOHDE,
RALF Dorata, Lukas FrickeE, THOMAS WEIMANN, and ALEXANDER
ZorIN — Physikalisch-Technische Bundesanstalt (PTB), Bundesallee
100, 38116 Braunschweig. Germany

Semiconductor single electron pumps allow the transport of single elec-
trons with a frequency f (about 1 GHz) which results in a current
(I=e*f) in the range of about 0.1 nA. However, since the accuracy of
these pumps (at present still worse than 1 ppm) is not sufficient for
metrological applications, we developed a method to detect and ac-
count the errors of these pumps, which should lead to an improved
accuracy. To realise this error detection we put several electron pumps
in a serial circuit with intermediate charge islands between them. If
one of the pumps operating simultaneously makes an error the charge
on the island changes stepwise which can be detected by a sensitive
charge detector. We use superconducting Al single electron transis-
tors (SETs) as ultra-sensitive charge detectors which are capacitively
coupled to the intermediate charge islands. In our previous experi-
ments we operated the SETs in DC mode which allowed rather slow
measurement bandwidth of a few kHz. To increase the measurement
bandwidth of the SETs we put them in a resonant tank circuits and
measure the reflectance of these resonators at corresponding frequen-
cies. This tank circuit matches the high impedance of the SET (>100
kOhm) to a 50 Ohm line. We will show the general measurement setup
and some first measurements of charge detection with such a RF-SET.



