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current profiles in a coated conductor with transport current
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Abstract: The current profiles in a coated conductor
with transport current were calculated using an
iterative inversion method from the data of the
magnetic flux density profiles measured. The applied
current was increased from 0 to 60 A by 10A stpe
and decreased down to -60A by 20A step. The
magnetic flux profiles were measured at a distance
of 400 mm above the surface of the coated
conductor using a scanning hall probe method. The
current profiles calculated were very different from
the Bean model: current density profile is not a
constant in the critical region. However the aspect
of the change of the current and magnetic flux
density profiles in the case of decreasing applied
current are similar to the theoretical calculations in
Brandt’s paper {Phys. Rev. B 48 No. 17 pp. 12893).

Key Words: coated conductor, current profiles,
scanning hall probe method, iterative inversion
method.
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Fig. 1. The schematic diagram of scanning hall

probe method.



=)

Aoz AR B2W 1 FHd 7)ol BT

g
>
m
©
o
fu)
Lo
i
X,
2
=
Hu
N
.{
of
i
i
1
=
10,
rlo B4 o

Welx § Az AAMe) A7l Sm Aw
Bio-Savart® 2 9 9]511 olef &} o] ri&HETHA4),

NJ I
Hn = — [ o@D
Y (x—x")Y +6° (1)
ol J(z)¥E sheet current density ©]z, 2w A
F7t 25 RA9 Zo|t},

o] #219] A& FaH, FHHE AU 4 HEo
2HY A{F £XE AT 4 A9 Johansen &
@23 A ¥ebo] Y3 magneto-optical imaging 28
A FFE Hx)2HE J(x)E A4rsl?] A& b33
22 F2Z AL83g (5],

n—n' 1—( H""e™
Jy(n) = Z
T k +(n-n'"y
. (K> +(n—-n")’ =1] [1+(=1)""e"
K +(n=n+ 1] [k’ +(n—n"-1)]
2
<H, (1) (2)
o714 z=ndAol:, §=knolt}, $a(2)= kI &

#% cut-off 3+ Hanning window flltering i
g AHEslgt. HOFE 1 um FE Eolda] 24
‘1 Byde dF EXx7F st} (5). €4 A o)
A A AS, AV EH2A "R peak
profile®] finitedt FoE Ho, 99 v’}:’\‘oi x4-.—.—
EXE AAstE =4 1101]’\11: 4 AFH &
2 7} %Lo A7t vephdn ( = S 1) *54—4 ﬂ
AEL BAE A5 -‘Hfiﬁ 751"4?\5} B33 A 5
2 (2)F WMEHoR HEsle AE  iterative
inversion methodZ& A|AlStH o, E =Fx o
WS o]l &5le] AF BEE Ao (7-8). 2
ki “‘J‘%‘é% Avstd, ANE AF EX J(z)dA
2 Qo= —5]_{;}_

o] AHE 1 A} cut off ARIE J(z )a} kA, 13
cut-off HF EEE °©]&3le] Bio-Savart L&
H (z)8 78t} o &3 2Hgae] ol AH(z)E
M1(2)011 stel A& AJ( )& dE

AF EXE 17 cutoff A7 =9 AJ(x)e 3
olm, AME A7A 2 H X)Q} AH(z) oz &
= —’F Atk SAI AN %kﬂr Asd 2713 g
waked, 1 Zolrt 0L £ -w AR AAtstE

i;ﬁﬁk»} A4k H(X)Q}«] alel= <F 203 HHE
}“E FHE}IG. M d9We EF (9)8 Fns
7] vpge},

oh

Y
2
IS
5
i
o
=
2
"
b
2 f
rul?»

;15

A Hn U R

ZAE A ARE 5T o A G
400 pm A ANA ST ArEHxe] EEE B
ot Fig. 2(a)e AFE 0014 10A9Y=Z 60A 7}
A 77 S48 Aol Fig. 2(b)E 60A%A
-60AR AFE 20A BAE FaA7BA 2358 2
ot}

Fig. 2= =

-80 —r——1—""—"—7"—"—"——r—1—1—r
6 54321012 3 4 5 8
position (mm)

100 g
(b) © 40A

50

-100 Tt —— T
-6 5 -4 3 2101 2 3 4 5 8
position (mm)

Fig. 2. Dotted lines: the magnetic flux density
profiles of the coated conductor measured under
transport current (a) increased from 0 to 60 A by
10A step and (d) decreased from 60 to -60A by
20A step. Soild lines: the fitted curves using the
iterative  inversion method described in section 3
corresponding to the data.

Fig. 3 (a),(b)& 3%l A WAooz Astd A
EX Z#ola, Fig. 4 (a),(b)9] AEH ag=e
4" AFEE 23 Fig. 3 (a),(b) & o] &3t Z‘EZJ_

o

A FROZEE 40 wm YR N =z
g F24 (Dol o8] Axa Ao, Flg. 3
9] A3= Bean 29 g8 AlAE Brandtd
F BE, AN EEY AEE Zolzk U, Fxm
4 (9)dA dHEse] 9d%o], critical state 99,
Meissner 9492 F#o] HE3tx %ttt Bean 24
o] o3l¥ critical stated G AFLEE ¢
#golm, 1 e A=A °‘74}X4E U= ot} o
o} gy B =89 A Ane, AF dx9 2xy)
Alg 71 A Bot <& e fAA HAgE
Zke BXE B9 Fo) olg 22 AF EXo 99
o wial ¢z ulrl gley, 2 THEVA 24 A
Aol HF EXE AME A3 (10)2 B =R &
B 33} H &g FFE HArl T3 gine FElY m
7 AR/ Z2 pulse FHQ FEAHN AFZE A7}
Ao del, r1Ae] MO olmAREE doz A
F ERXE 74]1‘}??} l‘"—‘jol °]‘4 (7-8]. °] =R E,

ﬂrﬁﬁi%&ﬂ%im
QOE
H‘l

=] s
Aot o el dslel Aaa AAdE Av
A3g HolZrh ol BAY AREL oW EE
A9l wF A oF AR wmalH o,
2 EEe AR ARE ol8F Aol meN, B
=2 38 AYerle o2 e ol At

o



FHE2, oldF,

180 r—r—r—r—r T
1601 (a)

140
120+
100 b :

J (Afem)
D
o

6543240123456
Position (mm)

150
160+
50 -

J (A/em)

50|
100}
150}

6 5432101234656
position (mm)

Fig. 3. Dotted lines: the current profiles calculated
using Eq. (2), (a) from the data Fig. 2(a), (b) from
the data Fig. 2(b). Soild lines: the calculated current
profiles using Eq. (3).

2 =Ee AeE 2A% wute 246 949 A
o= ARET Bdge 33 BEzs @ A
29 PR dEre ATsht, 2AE AAe
A% 29l shedds A2 o] AFay] W el
TRAY 42e BELST. SEHOR odF 5
gol Fele) Ansl GE Fe Yehle Aoz A
Zahs, oo Ud 29l whete WEYRY 2
s A% FAA ANE Y=l APs Bed
wobz AtRETH

ZAEHAMY #HF A= BEEX BEMM ¢ o}
7}, ARE ZAFH9E o AV, AFY B ¥
& superposition ¥l A& JtsAdd e <l
stk STt Fa B (4]0 ofstE, ARE 49
HYAGgozE Z7MA T UA] FaAZE e %
T HPAE) 243 HAFA sigsle=
superpositione 2 45 4 Joh. WA A7 E
E¥e Y ARV 25 we Zex
AR A7) s@ste A F
9} superposition &2 A& = 3]
9] 212 <l g3t olgfe} At

[
B
I @ o fo e Jo

18

© B[y 4

o 1K
ar e

O N

2
£

o
2
e
Y o?‘_: r—{[l‘.

&

f
S|

J, (& L J) = S, Ly, ) — Je, b, — L2J,)  (3)

F2(3), (4)& o83t J,, H o £EF Fig. 3(a).
4(a)9 &3 gz FEH AU

F& Fastd 40A9 A{7F 5209

ol 7I€d + U A&7 J =

a0
-t

8 50 o2 ®ME

E o 2ME MAjolMel XF 22 3

ok

H, (z,404, J,) = H(z, 604, J,)— H(z,204,2J.)
AA714 Bio-Savart Ao &&H,
H(z,204,2J,)=2H(x,10A, J.)

o] AYBE,

H)| (2,404, J,) = H(z,604, J,)— 2H(z, 104, J,)
o[t}

Nae z7] AF 7
history®l 9|8 A7 7+
< & givh

Fig. 4 (a), (09 Aadze F
inversion Yoz A4e A7 EX, 2] EHx

2o, 4 (3), (4)F ol &3t

2
T

| olg A7 EGx
o 9% A EH

o,
b

% QEol, 40A, 20A9 AFHE ATRE ALsn

T A AF BEE 2 Z2Hxo wHE ¢

superposition® A}t B]=dt), 40, 20A9 H$E

A8 trap® AVIEH2S o] £ (4)E o] &
&) g3}

A4 gt ®Hrh ZAvk greR 24 AR{ A7
= 9AF o5 TAstE EYx

Ao, SFE Ar] ZHA HEE AA gdx
-anti B ~9] superpostion®® Hall sensor 93
o2 Hid Folth, IdAFE anti BH~ EXE F
Agth, olm, 40A, 20Ad sFdle 2HE A,
a2yl 22 e duUdelx® ddFY ExL
%7] virgin stated] AFE +4E w9 vH=dv=
AL ou|dtt, Fyjaag g AxjdA o g
7} &5 Aol o] Alge 5HE ZHEAX UrkE<A
AR A G e odF] BHoE AZE AAE o
£3ta] go= © A gor & Aolv}.

150 ——r—rr

100 -

50 F

H (oe)
o

5545236123436
position (mm)

150

100 -

50 -

H (oe)

100}

-150 T T ——
6 5 4.3-2-10 12 3 4586
position (mm)

Fig. 4. Dotted lines: the magnetic flux density
profiles of the coated conductor calculated using Eq.
(1) at 6=40um from the J(x) plotted in Fig. -
3(a) and Fig. 3(b). Soild lines: solid lines:
the calculated ones using Eq. (4).
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