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Grain boundary characteristics of Ag added Hg-1223 superconductor
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Abstract: High-T. ceramics tends to lower its quality by the aging effect. The main cause of
the degradation is considered to originate in the link region among the superconducting grains.
The preservation and recovery of superconductivity by reinforcement of the grain boundary is an
important issue for high-T, application. A quantitative analysis of the contribution due to the grain
and link is necessary and the grained model is proposed, where the superconducting phases are
immersed in the matrix link superconductor. Difference of the superconducting characteristics of
the grain, the link and grain content factor give a variety of deformation on the AC susceptibility
curves. Comparing the observed data with the numerically computed model allows more clear

insight between the grain and intergrain structure.
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Fig. 1: Texture of grains and interconnecting links.
By is the pinning penetration field of grain with the
diameter of 2d,. The distance between grains is 2d, .
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Fig. 2: Field distribution B, outside the grain and
distribution B, inside the grain. Pinning penetration
fields are By, and By, for matrix and grain, respec-
tively.
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Fig. 3: Field distribution at grain surface in grained
model. The grain at X, > Xg has no change in
surface field. Field distribution inside the grain is
shown in the inset.



AgiinHg 1223 BREMAD R SR R EHE 79

Vs EROBEEEETIRESND 7 LA L RE
BR B, i% '

. X,
By = Buax — Bpe(O)F .~ (8

TEZ b5, 7272 L, BFIUZEINEAIE Byax CTh
Ho - :
BESAS By £ CHDT 5 & 7 LA VRERETE

X
Bog = By + Bpl_ﬁg' 9

L0, (1) 205 (2) ROBSRACS bah b,

Fig. 3T, X, > Xp D7 LA VIZRERADOLEL
1172 <. BORST. BLIZ—ETh B, UF. Rk
LT LA VEERRSIRES NS,

2.3 Y L4 DR

TV VREBADRKRMEE Braxg /DMEE
Buings 7 VA CHLEFERRAE By L LT, Z1A
CADBERDA L AL E T 5, REBESRD Byg D
RN DEIREHIE B (Bog) DIBLETE 2 AT IZR T,

KARNE (ABmm,g(= Bmax,g — Bming) > 2Bpg) D%
BCIE, v A Y REORTERIZS VA Pl E
THEZRETT, TOLEOBMROSH % Fig. 412
R

Buwe

Yy

B,

0.8

A\
\
O
\
\
LY/
4;&-+

\
>

A

Bm

\\ \‘
A
\ 15

0 d

Fig. 4: Field distribution inside the grain in the case
of decreasing field with (a) small and (b) large ampli-
tude.
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Fig. 5: Field distribution in the case of 0 < § < 6, in
grained model.
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Fig. 6: Field distribution in the case of 6. < § < 7 in
grained model.
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Fig. 7: Computed AC susceptibilities as a function of
AC field B, normalized by Bp¢(0). With decreasing
the grain content fg, high field peak with no link re-
gion (f; = 1) gradually shifts to low field peak with
no grain (f; = 0).
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Fig. 8: AC susceptibilities x' and x'' for several values
of Bpg(0) of 0.1 ~ 1.0 as a function of temperature T'
reduced by the grain critical temperature Ty, where
Ba/Boe(0) = 0.2, Bpy(0) = 0.1 and f, = 0.5.
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Fig. 9: AC susceptibilities x’ and x" for several values
of fg of 0.1 ~ 0.8 as a function of temperature T'
reduced by the grain critical temperature T, where

Bpg(0) = 1.0 and other parameters are the same in
Fig. 8.
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Fig. 10: AC susceptibilities x’ and x" for several val-
ues of Tee/Tcg of 0.94 ~ 1.0 as a function of tem-
perature T reduced by the grain critical temperature
Tcg, where B,z (0) = 1.0 and other parameters are the
same in Fig. 8.
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Fig. 11: (a) Temperature dependence of AC suscepti-
bilities of Pb-02 and Ag-01 sample. (b) Numerically
computed AC susceptibilities as a function of T'/T,,
for Bp,¢(0)/Bpg(0) of 0.2 and 0.8.

4. Hg-1223 BRBED T L1 45
41 AgFmEY LY

Pb 2 L7 Pb-02%9, Ag ZEHIM L= Ag-
017 Hg-1223 R B O RZFHHERER OB E % Fig.
11(a) IZRLTWB, X' & x" DEIZZNZENEIEE
PR—ET B X5 ICHB L LT, AglRIMIZE 3 x' & x”
HBOEIRI~D Y 7 MIBLEEEOFEO®RELE
LTS, |

TVAETNIZLDFERER%L Fig.  11(b)
CRT, NTA—FX fy = 08, Ter/Teg = 1.
Bpe(0)/Bpg(0) = 0.2 (Pb-02) & 0.8 (Ag-01) TH 5,
AgTMDEE . Bog (HIEE—EER, U2 OHLE
EWR By K& 2%, T OMEMRIIRLR D MRER

THRIRTH Y, Ag DEMNLY > 7 OBREREZE



82  JUNEESER TR 43 5

ftLTnsd eEZ2 535,
4.2 Re #/inHg-1223 BzEFEOFIILE—H

Re #AINZ &V Hg-1223 MBRE KL, RIRNMMIL S
. BIAOEVIEDHBEMNTS Y, FxdRBTH
FE OO EREH b 9, KAMEY > 74
BOBLRERFEOR EIX, ZRERBORTIZT TV
B RELSEBILES LA VEFATRLE,

Fig. 12(a) X Re-0.15c REHI BT, RiRiE
b = 0.5 mT, AP f = 100 Hz CEKMKA B &
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1LOT & Lick & D
RRERROBERTEE TH S, HBILE ~ OB
RIZIBT B T, (To(Bae)) THMAL LIRETHD,
e, TvA ETC L ZBIER AR R % Fig. 12(b)
R, BEF—F LRS—BLTV5,

L (a) 4
0.04} Hg-Re-15¢
=& L by =0.5 (mT)
0.02F f=100 (H2)
0
-0.2}
. 0.4}
= 3 2 0.2 «0.61
0.6 40.3 ©0.87
-ogL_ &> 04410
0 05 1

T/ Tc (Bdc )

B(T)
0.04k0- 0.1 -=- 05
= % 02 — 06
N 0021+~ 03 —— 08 |
- 0.4 -+ 1.0

" (b)

0
-0.2p
N 0.4}
0.6}
0 0.5 1
T/ Tc (Bdc )

Fig. 12: (a) Temperature dependence of x’ and x" at
fields of 0.1 ~ 1.0 T as a function of temperature T
reduced by the T, at each dc field for Re-15¢ sample.
(b) Numerically computed AC susceptibilities as a
function of T/T.(Bqc).
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