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Sample preparation & electron microscopy techniques
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Nb,Sn (Al5)
FCC requirements: J. (non Cu) =1.5kA/mm?at 16 T & 4.2 K
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Internal Tin Nb,Sn wires

Wire identification
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T2:0.36;T3: 0.7

Barrier

Heat treatment

0.7

Common Ta

370°C, 100 h + 665 °C,
100 h

0.7

Common
Nb + Ta
T7:200°C, 24 h +380°C, 50 h +
570°C, 112 h + 660 °C, 100 h;
T8:380°C, 48 h +580°C,48 h +
700°C,92 h

0.7
Distributed Nb

T4:210°C, 50 h + 400 °C,
50 h + 665 °C, 50 h;
T5:370°C, 100 h + 665
°C,50 h

Distributed Nb

370°C, 100 h + 665 °C,
50 h

Distributed Nb + Ta

210 °C, 50 h+400 °C, 50
h+665 °C, 50 h
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Internal Tin Nb,Sn wires (9) [ m

After heat treatment
Cu

Sub-element

Diffusion Barrier (Nb)
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Homogeneity analysis: composition gradients

» SEM-EDX line scans over 10 sub-elements along the radial direction
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Homogeneity analysis: composition gradients

Sn content [at. %]

Sn content [at. %]
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Next steps

= Sample preparation: Cu etching
Distilled water + HNO; (1:1)

Scanning Hall Probe Microscopy: Meissner-state
measurements (T range: 5 — 19 K)
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Other samples SEM homogeneity analyses & TEM investigations

W
SRS
ARSI

210l %}“""‘é

W e

1 ‘—ﬂ.‘{:sgﬂ-‘-.,t

LSy

e

Sample preparation = Microstructure
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(TI, BI)(Pb Ba Sr)ZCaZCUBO - Tl1-1223

aiice (Esr12) JSTEM U Aisha (ESR6) & j"-_:é A_J Sigrid (PhD student) cil

Beam screen === QOperation T: 50 K ===p HTS: lower surface resistance than Cu at 50 K

Evaluation of the homogeneity in TI-1223 phase formation

Pellets
TI-1223 on STO
‘ EBSD , 7 +Sr, ++Ca
Thin films
‘[.l +Sr,
& +Ca
Tapes
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MgB, for next generation 10 T magnets

Tapes

Wires

Powder
granulometry
analysis
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After first polishing step . .. . .
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MgB,: first steps
Alice (ESR12) um J Mattia D. (ESR7) )(( ASG

A J Mattia O. (ESR13)
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YBa,Cu;0: first steps
N
Alice (ESR12) um V Johannes (ESR2) 5%“

YBCO coated conductorsat 3 T, 77 K comparedto 5T, 4.2
How the grain orientation/misalignment influences |-?

EBSD sample prep. 2 2 Ag etching methods:1. H,0, + NH; (1:1) —4 h
2. H,0 (70%) + HNO; (30%) — 1.5 h

1.
Cu 5-50 pin
g 2 pm
DD-YBCO 1-2 prm
Cedy, ~0.1 pm
b-Y5SZ 1.5-3 pm
S5 50 or 100 pm
Ag 1 pm
Ly 5-50 pm
2. Back scattering Ongoing FIB lamellas
imaging for better preparation for TEM
contrast analysis
YBCO
Ag
Secondment at srOKER = Beginning of 2020
USTem S
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NbN: first steps
Alice (ESR12) Um L) Sl (ESR14) l.';’.’g‘gﬁ'}s'm

Deposition process of LTS thin-film coatings on Cu substrates - Superconducting RF Cavities

13 samples received: NbN (B1) on OFHC Copper (~ 2 mm)
Films thickness range: 1-1.4 um
Nb interlayer onto Cu substrate: ~ 80-90 nm

* Phase identification within the films

hd

Combined EBSD and EDX

« Cross section evolution from the substrate
to the film surface = grain size
development, grain orientation/misalignment

¥

EBSD traditional & transmission mode
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RF cavity applications



M .g\SlTrain

hank you for the attention!
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This work is part of the Marie Sktodowska-Curie Action EASITrain, funded by the European Union’s H2020 Framework Programm under
grant agreement no. 764879.
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SEM investigation: distributed Nb (@) js¢ i

3 i N e, -
HV mag [] /D det | spot | tilt HFW HV mag [] D det | spot | tilt
00 kv | 2500x | 9.9mm | CBS 4.0 | 0° | 166 pm 15.00 kv | 2 500 x 9mm | CBS 4.0 | 0°

=1 NbsSn
mm Nb
mm Cu
Hl Cu-Sn
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SEM investigation: distributed Nb + Ta ©) & i

——50pm

HV mag [ WD det | spot | tilt HFW ] —— 50 pm \ mag [
15.00 kv | 2500 x | 10.0 mm Nb3Sn T3

15.00kV | 2500x | 10.0mm | CBS | 4.0 | 0° | 166 ym Nb3Sn T3
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