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Introduction Results
The doping dependence of the critical current density;,
J., and the transition temperature, 1., are qualita- CRITICAL TEMPERATURE CRITICAL CURRENTS
tively different from each other H} Ba-122 s.ingle CLYs- . Pristine single crystals — sharp transitions due to high - J,. of the pristine crystals at 5 K and different
tals. A sharp peak was observed in the doping depen- sample quality: applied fields as function of the doping level — sharp peak:

dence of J. for all dopants (K, P and Co), while T,

varies much smoother around its maximum [1|. We in-

vestigated the change of this behavior in the K-doped 00 [t g g // B : 14} z ; |
system after fast neutron irradiation. This technique | = o ’ ! | o Ty
is known to introduce defects up to a size of a few —0.21 0.30 é? l 1.0 \
nanometers, which have proven to be more efficient | - lT 55 | . 3_
for flux pinning than the crystallographic defects in the S 041 . oeo {: L § f |
pristine crystal. Therefore, the doping dependence of ] { / | o :_
J.. atter irradiation can help to understand the pinning 2 6. # I 0.4- 3
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since it was shown that the achievable J.s after fast os. (J
neutron irradiation are the highest [2]. This is of par- j 5@ T
ticular interest, because understanding the pinning be- . " 8 // " concentration
havior may §n§ble an opti.mization of the defg:t struc- —_— . Introduction of defects from fast neutron
ture for achieving even higher J. values by introduc- 7K irradiation = increase of J. over the whole doping range.
ing artificial pinning centers during the crystal growth. J. at 5 K and different applied fields:
The irradiation shifts the peak in J. to higher doping » T. as a function of the K concentration: 1,) smooth
levels than in the pristine crystal. Furthermore, the variation over the whole doping range, 2.) broad e . ——
peak broadens, but is still sharper than the variation maximum 6 - pagall!
of T, around its maximum. 5; e 4T |
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» Iron based superconductors, K doped Ba;Fe;As; 34_} | . |
single crystals (Bal22): Ba;_,K,Fe;As, g ¥ : 2 / :'
H 30 ; : |
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24 1 ' » Enhancement ot J. due to fast neutron irradiation as a
0:20- A Ay A -O_-SO-: function of the K concentration:
K concentration x
. Fast neutron irradiation with a fluence of 1.7 - 1021 m~—2 o {{=a=3ak
= T, decreases for all doping levels. of
» Crystals were grown by the self flux method [3] » Transition after irradiation widens, but is still ]
. Typical size: 1 mm x 1 mm, 30 gm thick sharp — no sample damage due to the irradiation 34
» The crystal with K concentration x = 0.3 before and ]
after irradiation: ]
Experiments . ] —r
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» T, was obtained by AC susceptibility
measurements in a SQUID magnetometer. For
the definition of T, the 10% criterion was used.

J. was calculated from magnetization measurement PEAK POSITION

performed in a vector VSM. A self field correction
was performed for the calculation of J.(B).

Position of the peak in 7. does not change.

Peak in J. shifts to higher doping levels:

The samples were irradiated with fast neutrons to
introduce more eflicient flux pinning centers. This

was performed in a TRIGA Mark-II research Simil Lt b e K o pristine |}
» Similar relative change o or a irradiated [
reactor. | S c
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» The measurements before and after irradiation were 0369 8 _- | C comnrtration
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done on the same crystals to avoid sample K concentration x

variations.
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» Next steps: 1.) Further irradiation of the crystals. 2.) Investigation of Bal22 with other
doping atoms. scan - PDF




