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%2 Introduction

75 MeV 6ell

y HTS wires are made in km length, but how |
can we still increase their in-field properties? | vell

Increasing J.o requires better YBCO crystal
quality
Optimizing J.(B) requires effective pinning

sites, most effectively tailored artificial pinning -
centers (APC) # 75 MeV Gell e N

Theoretically, at low T', the APC-free distance |- S e’ .

: , . 378 38 38.2 384 386 388 39
between APCs is about the same as the di- | 26 (°)

- ameter of the APCs. _
The optimal APC diameter is 8—10 nm, strong 2 1172 et =
enough to break the vortex lattice, but small |, oL o f
enough to accommodate only one vortex.
Typical APCs are BaMOs; nanorods, which | _
cause strain in the YBCO matrix and reduce | 2 F I
- Je,0, ' | &x.é\}, PP PG PN RPN
~| e Here, we use heavy ion irradiation to intro- T VisoMmey 75 Mev

duce APCs that the YBCO matrix is not af-
fected. Some samples had an unirradiated part

c increases with irradiation
Oxygenation stays the same
Microstrain is minimal with low doses

150 MeV 2ell r
R

Intensity (arb. units)

Z

Both energies form straight amorphous tracks
150 MeV tracks are all through the sample

/5 MeV track only partly, causing more distor-
tion in the lattice

Track diameter is about 5 nm

Same amount of tracks in samples with the
same fluence

2 J. improvement

e PLD: 1=308 nm, E = 1.5 J/lcm? & f =5 Hz, o .
Tsubstrate = 725 — 800 °C and p = 175 mTorr. a) 200

APC-free micrograined YBCO target > - B0
XRD: 10—130° 26-w and 26 from (005) peaks — = 100
and 20— ¢ of (122)/(212) peak sets, texture |- 2e11 —— e 1;? e c o
(102)/(012) ozl o, =
— Lattice parameters, Williamson-Hall analy- |* 04t 02 -
sis (WH) oxygenation level, texturing, twins | ol _ o
Magnetic PPMS at 10 Kandin -8 -8 T 1 peees

— T, from M,.(T) and J(B) from J. = 5%

Irradiation with Ag* ions at 75 and 150 MeV ?) 200
with fluence 2—8-10'cm™2 : - PO
XRD and magnetic measurements repeated — g 100
Patterning and transport measurement with - S 150 Mev s 50
PPMS ACT option for J.(6) ; 1 g o
HRTEM with a JEOL JEM-2200FS (200 kV) g : - = 50
and STEM with Titan 80-300 at 200 kV. : e ' 100

2468 638
150 MeV 75 MeV

SR I e Highest improvement of J. is obtained with

0.01 0.1

5 (M) 4e11 fluence at both 10 K and 65 K

e Irradiation causes very sharp c-peaks in J.(0).

e c-peaks are wider with high fluence o ; . | e Reduction of J. increases with flluence.
'fadiation requees L 1 e One can calculate the effective diame-
30— | Some samples have non-irradiated areas ter of the rods from reduction of J.o as
120 [y el © : Irradiation reduces J. o, but improves J.(B) {;((OO))’ o 1 — Fm,zﬁ and get
e e

wohy ot FA B* increases with fluence and is higher with ,
N/ S N 150 MeV than 75 MeV irradiation Je(O)Je0)  2reg Dy Diee By
(hm)  (nm)  (nm)  (T)

< oo _ — T TR T T = 0.89 818 22 142 41
0 | __ | . - 0.77 847 16 7.3 8.3
I | S | 0.72 77 13 52 124
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Irradiation reduces 7.
Irradiation reduces J. o, but improves J.(B)

Best improvement when distance between
rods roughly equals effective rod diameter
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This concurs with models [1] and [2]
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