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ABSTRACT

Bridge type Josephson from YBa,Cu,0,, superconducting material was presented in
this thesis. Both of electric- and magnetic properties were studied. Moreover this thesis also said
the application of the bridge in Wheatstone bridge circuit for detecting magnetic.

From investigation, critical current density (J.), that is unique property and don't be
related to dimension, was about 3.27 Alem’. Resistance and critical current are proportional to
bridge length and bridge thickness, respectively. In addition, magnetic resistivity of the bridge
type Josephson also related to external magnetic field by linearity. It could response alternative
magnetic field in range of 1.3-15 gauss. As shown in the output full-wave rectification, magnetic
hysteresis were initially at 16 gauss external magnetic field and were completely at 23 gauss with
2 mV threshold voltage. During time of hysteresis, the bridge was response both of magnitude
and pole of magnetic field. Output of hysteresis shown half-wave rectification.

Base on above interesting properties, bridge type Josephson would be applied to
Wheatstone bridge circuit for magnetic detector. The detector could detect both of magnitude and
pole of magnetic field. Minimum magnetic responsibility was 0.125 gauss. Output and input
signal would be out-off phase in alternative magnetic field. We can apply the bridge to be

inverter device for magnetic phase converting.
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Tc Hc
Element (K) (©)
Al - 1.196 99
Cd 0.56 30
Ga 1.091 51
Hf 0.09 -
OL-Hg 4.15 411
B- Hg 3.95 339
In 3.40 293
Ir 0.14 19
Ol-La 4.9 798
-La 6.06 1096
Mo 0.92 98
Nb 9.26 1980
Os 0.655 65
Pa 14 -
Pb 7.19 803
Re 1.698 198
Ru 0.49 66
Sn 3.72 305

Ta 4.48 830
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T, H,
Element (K) G)
Tc 7.77 1410
Th 1.368 162
Ti 0.39 100
Tl 2.39 171
a-U 0.68 -
Y-U 1.80 :
\'% 5.30 1020
w 0.012 1
Zn 0.875 53
Zr 0.65 47
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T, T,
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Nb,Sn 18.05 Pb, ,Bi, ; 8.45
Nb,Ge 223 V,Si 1.7.1
NbN 16 (SN), 0.26
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BaPb, ,,Bi, ,,0, 11 La, Sr,,Cu0O, 38
Ube,, : 0.75 Bi,CaSr,Cu,O4,« 90
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Temperature, T
Crlitical surface
{material is
a superconductor
for values of T, H,
and J Inside,
normal If outside)

Tc = Transition (or critical)
temperature

Hc = Critical fisld

J . = Critical current
density

Magnetic
field
strength,
H

J

Cc
Current density, J (= electric
current divided by cross-sectional
area of conductor)

[
Loy L a

4 @ W ° a ] o ]
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14.3 ﬂ‘nunmuﬁunszuﬂ?nqn (Critical Current Density; J.)
o ° o awva 1 1 a - 4 Q’l‘ @ o
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] 0 v (] - { ' yo J
et lsfimun I, szandeszaulugng 10- 10° A-em’ 11 77 K wag 6 T A1 I, maniismuadunn
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* Temperature Magnetic Field Current Density *
(Kelvin) (gauss) (amp per square
centimeter)
Aluminum 1.2 105
Mercury 4.2 410
Lead 7.2 800
Niobium(75%)

Titanium(25%) 10 14x10*" ~10°°
Niobium-tin 18 23x10"° ~10"¢
1-2-3 ceramic

(YBa,Cu,0,,) 93 100x10*° 10’ to >10°*

(a) At zero magnetic field.
(b) At upper critical field (Type II superconductor)
(c) At42K

(d) At 77 K The Highest value are reached with oriented single — crystal film.
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YBa,Cu,0,
519 Jimtinezaen gaviaeNya) ("v) gauen (")

Y 88.905 1,509 2,927
Gd 157.25 1,312£15 3,270
Ba 137.34 725+5 1,637
Cu 63.546 1,083 2,538

0 15.999 -218.8 -183

12.011 3,827 3727

gﬂﬁ n-1 Lﬂ?ﬂd Protable Gauss meter Model HM.201
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