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1. INTRODUCTION 
 

After the discovery of high-temperature superconductors 
with ceramic oxide compounds in 1986 [1], many research 
groups have made efforts to develop high-temperature 
superconducting (HTS) conductors as a replacement for 
copper wires. The first generation BSCCO PIT 
(powder-in-tube) tapes were developed in the 1990s [2-4]. 
The BSCCO PIT tapes, however, showed disadvantages of 
using Ag sheath materials that were too costly to produce 
and significant deterioration in their critical current 
characteristics when exposed to high magnetic fields. 
Despite these shortcomings, the development of BSCCO 
PIT tapes, which have a bit economical and somewhat 
improved in superconducting critical current 
characteristics, were led by a company, and they were 
commercialized in the 2000s and are available for purchase 
today [5, 6]. The main conditions of HTS conductors suited 
to the development of HTS magnets (the most marketable 
and important application of HTS conductors), are their 
high superconducting critical current and excellent 
mechanical strength in high-magnetic field environments. 
Therefore, researchers have subsequently continued to 
develop HTS magnets using HTS REBCO coated 
conductors (CCs), which are comparatively economical to 
produce and possesses excellent superconducting critical 
current characteristics in a high magnetic field and strong 
mechanical strength. The development of 
second-generation HTS REBCO CCs has continued since 
the mid-1990s. Eventually, the HTS REBCO CCs have 

developed and commercialized since the 2000s in Korea 
and out Korea, and they are available for purchase today 
[7-9]. 

The critical current density Jc of HTS REBCO CCs is 

high, but the engineering current density Je is low as the 

superconducting layer occupies less than 5% of the HTS 

REBCO CCs. Various methods have been developed to 

increase Je, some that significantly reduce the thickness of 

substrate structures other than the superconducting layer, 

and some that increase the thickness of the superconducting 

layer. The former is particularly difficult as it requires the 

development of new substrate structures; increasing the 

thickness of the HTS REBCO layer is the more 

technologically achievable. The superconducting layer in 

commercially available HTS REBCO CCs is 1 ~ 1.5 µm 

thick. Once this layer exceeds 1.5 µm, it becomes 

increasingly porous as the deposition temperature on the 

surface of the superconducting layer lowers, thereby 

diminishing its superconducting properties [10, 11]. In an 

attempt to prevent this degradation, many research groups 

have applied a technique that maintains a suitable 

deposition temperature on the surface of the 

superconducting layer regardless of its thickness, 

successfully developing ~ 5 µm thick HTS REBCO CCs 

with a superconducting critical current density Jc of 1000 

A/cm or more [11-13]. However, through this technology it 

is not easy to develop an HTS REBCO CC with a long 

length of several hundred meters or more which was 

improved the engineering current density Je by ~ 3 times. 
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Abstract 

 

We fabricated MHOS (multi-HTS layers on one substrate) high-temperature superconducting (HTS) REBCO conductors using 

HTS REBCO coated conductor (CC) A-specimen, which induces an artificial magnetic flux pinning effect, and HTS REBCO CC 

B-specimen, that does not induce this effect. The superconducting magnetic properties of the fabricated MHOS conductors were 

examined by measuring their magnetic moment m(H) curves using a physical property measurement system (QD PPMS-14). The 

critical current density (Jc) characteristics of our four-layered MHOS HTS REBCO conductor specimens such as BAAB, BBBB, 

and AAAA were lower than those of their two-layered and three-layered counterparts. At a temperature T of 30 K the magnetic flux 

pinning physical indicator δ values (obtained from the relationship Jc ∝ H-δ) of the three-layer ABA (δ = 0.35) and two-layer AB (δ 

= 0.43) specimens were found to be significantly lower than those of the four-layer ABBA (δ = 0.51), BAAB (δ = 0.60), AAAA (δ 

= 0.78) and BBBB (δ = 0.81) structures. 
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An alternative method of increasing Je requires a multilayer 

HTS REBCO CC. Recently, a Korean research group 

developed an MHOS (multi-HTS layers on one substrate) 

HTS REBCO conductor with a high Je that consists of 

several superconducting layers on a single substrate 

[14-15]. To achieve this, the REBCO superconducting 

layer was first separated from the HTS REBCO CC, after 

which the separated superconducting layers were 

repeatedly stacked by Ag-diffusion heat treatment [14-15]. 

A long-length MHOS HTS REBCO conductor is currently 

under development by the same team. 

In this study, two types of HTS REBCO CCs (one that 

introduces and one that does not introduce an artificial 

magnetic flux pinning effect) were used to fabricate MHOS 

HTS REBCO conductors with either two superconducting 

layers, three superconducting layers, or four 

superconducting layers. The basic superconducting 

magnetic properties of the prepared specimens were 

investigated using a physical property measurement system 

(PPMS-14). For each MHOS HTS REBCO conductor, we 

assessed the critical current density Jc, the physical 

indicator δ representing the magnetic flux pinning effect, 

the irreversibility magnetic field Hirr (which is an important 

factor for the application of the superconducting wire to an 

electric power system), and the second magnetic flux 

state-transition-magnetic field H2 (the position at which the 

applied magnetic field induces magnetic fluxes to begin to 

deviate from the collective behavior) [16]. 

 

 

2. EXPERIMENTAL PROCEDURE 

 

Two types of HTS REBCO CCs were prepared to 

fabricate various MHOS HTS REBCO conductors. One 

was an HTS REBCO CC (‘A tape’) that introduces an 

artificial magnetic flux pinning effect, while the other was 

an HTS REBCO CC (‘B tape’) that does not. Using the 

prepared A and B tapes, we fabricated various MHOS HTS 

REBCO conductors: AB (with two superconducting layers), 

ABA (with three superconducting layers), and AAAA, 

BBB, ABBA, and BAAB (with four superconducting 

layers). Additional details concerning the applicable 

preparation methods are provided in previous papers [14, 

15]. Fig. 1 is a schematic diagram shows the structures of 

the produced conductors. Each section comprised of blue 

vertical lines represents an A superconducting layer, while 

each section comprised of red horizontal lines represents a 

B superconducting layer. In total, eight specimens (two 

types of HTS REBCO CCs and six types of MHOS HTS 

REBCO conductors) were prepared. We investigated the 

basic magnetic superconducting properties of each using a 

physical property measurement system (QD, PPMS-14T 

equipment) installed at Seoul National University. All 

specimens were ~ 3 mm x ~ 3 mm to enable PPMS 

measurement. We then measured magnetic moment m(H) 

curves by assessing increases and decreases in the magnetic 

field at a fixed temperature. 

Each specimen was placed in the PPMS measurement 

position so that the direction of the applied magnetic field 

 
 

Fig. 1. Schematic of the two HTS REBCO CCs and six 

MHOS HTS REBCO CCs. 

 
and the c-axis direction of the specimen were parallel to 

each other. Magnetic moment m(H) curves were then 

measured at a fixed temperature of 10 K interval from 10 K 

to 50 K and of 5 K interval from 50 K to 90 K. The 

magnetic moment m(H) curves were then measured as the 

magnetic field was increased from 0 G to 12 T, and again as 

the magnetic field was decreased from 12 T to 0 G. 

Normal state background magnetic moment m(H) curves 

were measured by increasing and decreasing the magnetic 

field at T = 100 K, which is higher than the critical 

transition temperature Tc of the REBCO superconductor. 

The normal state background m(H) values were used as 

correction values for each specimen, as corrected pure 

superconducting state m(H) values were obtained by 

removing the normal state background m(H) values from 

the raw m(H) values measured at the fixed temperature. 

The unit of measured magnetic moment m is [emu = G-cm3]. 

Dividing the magnetic moment m values by the volume of 

the superconducting layer of the specimens yielded 

estimated magnetization M values and magnetization M(H) 

curves for all specimens. The unit of the magnetization M is 

[emu/cm3 = G]. In this manner, we investigated the 

magnetic properties of each specimen, including the two 

types (A and B) of HTS REBCO CC and the six types (AB, 

ABA, ABBA, BAAB, BBBB, and AAAA) of MHOS HTS 

REBCO conductor. 

Irreversible magnetization ΔM data was also obtained 

from the magnetization M(H) curve. Irreversible 

magnetization ΔM (= M(Hdec) - M(Hinc)) is defined as the 

difference between the value of magnetization M(Hdec) in 

the decreasing field Hdec branch and the value of 

magnetization M(Hinc) in the increasing field Hinc branch, at 

a fixed each magnetic field H [16-18]. The critical current 

density Jc was analyzed using Bean’s critical state model, Jc 

= 20ΔM/{a[1-(a/3b)]}, in which a and b are the sizes of 

each thin film specimen, and ΔM is the irreversible 

magnetization [19, 20]. The magnetic flux pinning effect 

was determined by deriving the magnetic flux pinning 

physical indicator δ values from Jc ∝ H-δ, which describes 

the relationship between Jc and magnetic field H [16-18, 

21]. In addition, we investigated the irreversible magnetic 

field Hirr values of the irreversible magnetization ΔM ≈ 0, 

as well as the second-order flux state-transition-magnetic 

field H2 values. 
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3. RESULTS AND DISCUSSION 

 

The purpose of this study was to analyze the 
superconducting properties of MHOS HTS REBCO 
conductors manufactured using various combinations of 
HTS REBCO CC A-specimen (that induce an artificial 
magnetic flux pinning effect) and B-specimen (that do not 
induce this effect). To investigate the superconducting 
properties present in each of the six fabricated MHOS HTS 
REBCO conductors, it was necessary to compare and 
analyze the properties of their component A- and 
B-specimens. In short, we sought to confirm how these two 
layers, when stacked to form the MHOS HTS REBCO 
conductors, affect each other’s superconducting properties. 
We therefore examined the magnetic properties of the 
superconducting specimens, including magnetic moment 
m(H) curves (obtained from data measured at fixed 
temperatures). Pure magnetization M(H) curves were 
derived after removing background (at T = 100 K) 
magnetic moment m(H) values from measured raw 
magnetic moment m(H) values, and by dividing the 
superconducting volume of each specimen. Fig. 2 shows 
the M(H) curves for the HTS REBCO CC A- and 
B-specimens used to manufacture each of our MHOS HTS 
REBCO conductors. A- and B-specimens were measured at 
fixed temperatures (intervals of 10 K) as it increased from 
10 K to 50 K and at intervals of 5 K as the temperate was 
raised from 50 K to 90 K. The applied magnetic field was 
applied parallel to the c-axis direction of each specimen. 
Further, Fig. 2 shows that the M(H) curves of the A- and 
B-specimens are nearly vertically symmetrical, and that the 
ΔM values of the A-specimen are greater than those of the 
B-specimen. Based on these results, we predicted that the 
A-specimen would show superior superconducting 
properties to the B-specimen. 

 

0 30000 60000 90000 120000

-90000

-60000

-30000

0

30000

60000

90000

120000

H // c-axis

 

 

 

 

H [G]

M
 [

G
]

A tape

 10K   20K   30K   40K   50K

 55K   60K   65K   70K   75K

 80K   85K   90K

(a)

 

0 30000 60000 90000 120000

-60000

-30000

0

30000

60000

90000

H // c-axis

 

 

 

 

H [G]

M
 [

G
]

B tape

 10K   20K   30K   40K   50K

 55K   60K   65K   70K   75K

 80K   85K   90K

(b)

 
 

Fig. 2. Magnetization M versus magnetic field H for an (a) 

A-specimen and (b) B-specimen of the HTS REBCO CCs 

at temperatures between 10 K and 90 K, with external fields 

applied parallel to the c-axis. 

Fig. 3-(a) compares the magnetization M(H) curves of 

the A- and B-specimen at a temperature T of 30 K gathered 

from the magnetization M(H) curves shown in Fig. 2. This 

figure highlights that the irreversible magnetization ΔM (= 

M(Hdec) - M(Hinc)) values of the A-specimen are 

approximately twice as high as those of the B-specimen 

when the magnetic field H is 5000 G or higher. Fig. 3-(b) 

shows a log-normal scale of the critical current density Jc 

and the magnetic field H, that is, log(Jc) and H relationship 

curves of the A- and B-specimens estimated from Bean’s 

critical state model [19, 20], Jc = 20ΔM/{a[1-(a/3b)]} (a 

and b are the size of the specimen, and ΔM is the 

irreversible magnetization) as applied to the same data (at T 

= 30 K) as that shown in Fig. 3-(a): the Jc values of the 

A-specimen are significantly higher than those of 

B-specimen in the entire region of H = 5000 G or higher. 

Particularly in the region of magnetic field H = 4 T or 

higher, A-specimen values were approximately 4 to 5 times 

higher than those of the B-specimen. 

Fig. 3-(c) shows the log-log scale of the Jc and the H, that 

is, the log(Jc) and log(H) relationship graph for the data 

reflected in Fig. 3-(b). In this figure, the region that is fitted 

by the Jc ∝ H-δ relation of the Jc and the H, that is, the 

region that is shown to linearly decrease, is the region 

where the pinned magnetic fluxes interact with the 

surrounding magnetic fluxes and shows collective 

behaviors as the applied magnetic field increases. As a 

linear decreasing slope, the indication physical quantity δ 

values that represent the magnetic flux pinning 

characteristics are 0.23 for the A-specimen (which induces 

an artificial magnetic flux pinning effect) and 0.73 for the 

B-specimen (which does not). Fig. 3-(d) shows a 

temperature-dependent δ(T) graph for the magnetic flux 

pinning physical indicator δ values that reflects the 

collective behavior characteristics of the magnetic fluxes, 

when the applied field is parallel to the c-axis of the 

specimens. In the low temperature region (T = 50 K or less), 

which is far away from the Tc, the physical indicator δ 

values remain nearly constant: δ ~ 0.25 for the A-specimen 

and δ ~ 0.75 for the B-specimen. The physical indicator δ 

values gradually increase as T reaches and exceeds 50 K. 

Across the entire temperature range, the physical indicator 

δ value of the B-specimen is approximately 3 times that of 

the A-specimen. The smaller the physical indicator δ value 

(i.e., the smaller the magnitude of the linear decrease slope) 

the weaker the collective behavior characteristics of the 

magnetic fluxes, and the greater the magnetic flux pinning 

effect. Ultimately, the magnetic flux pinning effect 

observed from the A-specimen was ~ 3 times greater than 

that seen in the B-specimen. 

Fig. 4-(a) shows the temperature dependence of 

irreversible magnetic field Hirr for the HTS REBCO CC A- 

and B-specimens. Hirr characteristics are basic magnetic 

p r o p e r t i e s  i mp o r t a n t  t o  t h e  d e v e l o p me n t  o f 

superconducting magnets and electric power devices. Hirr is 

determined as the magnetic field value where the 

irreversible magnetization ΔM ≈ 0 starts in Fig. 2. Fig. 4-(a) 

indicates that the irreversible magnetic field Hirr values of 

the A-specimen are somewhat higher than those of the 
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Fig. 3. (a) Magnetization M versus magnetic field H, (b) 

semi-logarithmic plots of the critical current density Jc 

versus H, and (c) the logarithmic plots of the Jc versus H for 

each HTS REBCO CC at a temperature of 30 K with a field 

H applied parallel to the c-axis, and (d) the plot of δ versus 

temperature T for HTS REBCO CCs with field H applied 

parallel to the c-axis. Solid squares represent A tape while 

open squares show B tape. 

 

B-specimen below T = 80 K. In contrast, the log(Jc) and 

log(H) relationship graph shows that the characteristics of 

the phase transition of the magnetic flux moving behavior 

can be explained from the characteristic changes of the 

critical current density Jc related to the behavior of the 

magnetic fluxes according to the increase of the applied 

magnetic field [16-18]. It is possible to distinguish between 

the first characteristic magnetic field H1, which is a 

state-transition-magnetic field that starts to decrease 

linearly from a constant value, and the second characteristic 

magnetic field H2, which is the a state-transition-magnetic 

field that deviates from this linear decrease by decreasing 

somewhat sharply. 

Fig. 3-(c) includes a region that the critical current 

density Jc decreases linearly as the applied magnetic field 

increases. The second magnetic flux state-transition- 

magnetic field H2 values can be determined as follows. The 

region of collective behavior magnetic flux phase due to the 

interaction of magnetic fluxes is a linearly decreasing 

region from Fig. 3-(c). A region that the Jc decreases more 

rapidly from the linear decreasing tendency in Fig. 3-(c) 

represents a phase in which magnetic fluxes move freely. 

Accordingly, second magnetic flux state-transition- 

magnetic field H2 values can be determined by identifying 

the field at which the Jc begins to deviate sharply from the 

otherwise linear decrease. At T = 30 K, the H2 value of the 

A-specimen is 3 T, and that of the B-specimen is 5.5 T. Fig. 

4-(b) shows H2(T) graphs that incorporate information 

concerning the temperature of the second magnetic flux 

state-transition-magnetic field H2 values. Between T = 55 K 

and the Tc, the H2 values of the A- and B-specimens are 

nearly identical. As the temperature falls below T = 55 K, 

the H2 values of the B-specimen gradually increase relative 

to those of the A-specimen. We are currently exploring 

   
 

Fig. 4. Temperature dependence of (a) the irreversibility 

field Hirr and (b) the magnetic flux state transition field H2 

for HTS REBCO CCs with a field H applied parallel to the 

c-axis. Solid squares represent A tape while open squares 

represent B tape. 

 
the mechanism that explains this phenomenon through 

additional studies. 

Six types of MHOS HTS REBCO conductors were 

prepared using HTS REBCO CC A- and B-specimens: a 

single two-layer (AB) conductor, a single three-layer 

(ABA) conductor, and multiple four-layer (AAAA, BBBB, 

ABBA, and BAAB) conductors. Fig. 5-(a) shows the 

log-normal scale of the critical current density Jc, as 

estimated using Bean’s critical state model, and the 

magnetic field H, i.e. log(Jc) and H relationship graphs 

reflecting a magnetic field applied to each specimen 

parallel to their c-axis at T = 30 K. Examining the semi-log 

Jc(H) characteristics of each of the eight specimens, the 

A-specimen (with the artificial magnetic flux pinning 

effect) has the highest, and the BBBB specimen the lowest. 

The characteristics of the ABA specimen were lower, and 

those of the AAAA, BAAB, and BBBB specimens were 

significantly lower, than those of the B-specimen (that did 

not induce an artificial magnetic flux pinning effect). Fig. 

5-(b) shows the log(Jc) and log(H) relationship graph using 

the same data as that reflected in Fig. 5-(a). The physical 

indicator δ values, which reflect the magnetic flux pinning 

characteristic, form a linear decreasing slope for each of the 

eight types of specimens in the region fitted with the Jc ∝ 

H-δ. When T = 30 K, the values of δ fall within a range of 

0.23 to 0.81. The characteristics of A (δ = 0.23), ABA (δ = 

0.35), AB (δ = 0.43), ABBA (δ = 0.51), and BAAB (δ = 

0.60) specimens are superior, while those of the AAAA (δ 

= 0.78) and BBBB (δ = 0.81) specimens are somewhat 

inferior, to those of B (δ = 0.73). Fig. 5-(c) shows a 

log-normal scale of the critical current density Jc and 

temperature T (log(Jc) and T relationship graphs) when the 

direction of the applied magnetic field is parallel to the 

c-axis of the specimens and the H = 2 T. Similar to the 

results of observed in Fig. 5-(a), the characteristics of the 

AAAA, BAAB, and BBBB specimens are significantly 

deteriorated. 

Fig. 6 shows the temperature dependence δ(T) graph of 

the physical indicator δ values, which represent the 

behavior characteristics of the collective magnetic fluxes 

for the HTS REBCO CC A- and B-specimens as well as the 

six types of MHOS HTS REBCO conductors when the 

field is applied parallel to the c-axis of the specimens. Fig. 

6 presents physical indicator δ values obtained through the 

processes reflected in Figs. 3-(c) and 3-(d) across the entire 
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Fig. 5. (a) Semi-logarithmic plots of the critical current 

density Jc versus the magnetic field H, (b) logarithmic plots 

of Jc versus H at T = 30 K, and (c) semi-logarithmic plots of 

Jc versus temperature T in an applied field wherein H = 2 T, 

for both HTS REBCO CCs and MHOS HTS REBCO CCs 

when magnetic field H is applied parallel to the c-axis. 

 

measurement temperature range for each of the eight types 

of specimens. The magnetic flux behavior characteristics of 

the AB and ABA specimens are superior to those of the 

AAAA, BBBB, ABBA, and BAAB specimens. 

The dependence of temperature T on the irreversible 

magnetic field H i r r and the second magnetic flux 

state-transition-magnetic field H2 of the HTS REBCO CC 

A- and B-specimens is apparent in Fig. 4. The irreversible 

magnetic field H i r r and the second magnetic flux 

state-transition-magnetic field H2 values for the MHOS 

HTS REBCO conductors can be obtained by applying the 

same method used to generate Fig. 4. Fig. 7-(a) and -(b) are 

Hirr(T) and H2(T) graphs for each of the eight types of  
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Fig. 6. Plot of the δ values versus T for both HTS REBCO 

CCs and MHOS HTS REBCO CCs with magnetic field H 

applied parallel to the c-axis. 
 

 

 
 

Fig. 7. Temperature dependence of (a) the irreversibility 

field Hirr and (b) the magnetic flux state transition field H2 

for both HTS REBCO CCs and MHOS HTS REBCO CCs 

with magnetic field H applied parallel to the c-axis. 

 

specimens; in all cases, the applied magnetic fields applied 

are parallel to the c-axis. Although no clear trend emerges 

according to the types of specimens, these graphs do 

confirm that the superconducting properties of the MHOS 

HTS REBCO conductors do not deteriorate overall. 

The development of HTS magnets and electric power 

device applications requires improvements to the 

engineering current density Je of the HTS REBCO CC. As 

increasing the thickness of the HTS layer is the most 

practical method of achieving this, MHOS HTS REBCO 

conductors, which are manufactured with stacked 

superconducting layers, are a viable alternative to 
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large-capacity HTS REBCO CCs. Note however, that even 

if the Je is improved by a thicker high-temperature 

superconducting layer, it may nevertheless remain difficult 

to apply a large-capacity superconducting power device if 

the basic superconducting properties have deteriorated. 

Therefore, care must be taken that basic superconducting 

magnetic properties not be allowed to deteriorate even as Je 

improves. 

This study explored the characteristics of MHOS HTS 

REBCO conductors built using A-specimen, which 

introduces an artificial magnetic flux pinning effect, and 

B-specimen, which does not. In summary, the AAAA 

specimen showed significantly lower superconducting 

properties, including critical current density Jc and physical 

indicator δ (which denotes collective magnetic flux 

behavior), than the A-specimen; A-specimen may not have 

maintained its superconducting properties due to 

mechanical damage, such as fine cracks in the 

superconducting layers, that may have occurred during the 

manufacture of the MHOS HTS REBCO conductors, or 

thermal damage due to diffusion heat treatment bonding. 

The characteristics of the BBBB, BAAB, and AAAA 

specimens were significantly lower than those of the AB 

and ABA specimens, which suggests that mechanical and 

thermal damages due to the increase in time for 

manufacturing MHOS HTS REBCO conductors are grow 

seriously. Although the superconducting properties of the 

AB and ABA specimens were somewhat lower than those 

of the A-specimen, the remarkable improvement in these 

properties we observed, compared to the B-specimen, is 

very encouraging. The results of this study suggest that a 

suitable method of combining A-and B-specimen that 

minimizes mechanical and thermal damage associated with 

the manufacture of MHOS HTS REBCO conductors is 

possible. This combination enables the manufacture of 

large-capacity MHOS HTS REBCO conductors with a 

high Je while avoiding any degradation of basic magnetic 

superconducting properties. 

 

 

4. SUMMARY 

 

Six types of MHOS (multi-HTS layers on one substrate) 

HTS (high-temperature superconducting) REBCO 

conductors were fabricated using HTS REBCO CC (coated 

conductor) A-specimen (which induces an artificial 

magnetic flux pinning effect) and HTS REBCO CC 

B-specimen (that does not). The superconducting magnetic 

properties of six MHOS HTS REBCO conductors (with 

AB, ABA, ABBA, BAAB, BBBB, and AAAA 

superconducting layers) were compared with those of HTS 

REBCO CC A- and B-specimens. We measured the 

magnetic moment m(H) curves of two types of HTS 

REBCO CC A- and B-specimens and six MHOS HTS 

REBCO conductors using a PPMS (physical property 

measurement system) and investigated various 

superconducting magnetic properties using the m(H) data. 

In general, the superconducting properties of the 

A-specimen were remarkably superior to those of the 

B-specimen. The critical current density Jc characteristic of 

A-specimen was 4~5 times higher than that of the 

B-specimen, and the magnetic flux pinning effect 

characteristic of the A-specimen (δ = 0.23) was superior to 

that of the B-specimen (δ = 0.73) as T = 30 K. The δ(T) 

characteristics of the A-specimen remained superior across 

the entire temperature range. The critical current density Jc 

characteristics of the BAAB, AAAA, and BBBB four-layer 

specimens were substantially reduced, while their magnetic 

flux pinning physical indicator δ values (BAAB (δ = 0.60 at 

T = 30K), AAAA (δ = 0.78 at T = 30K), and BBBB (δ = 

0.81 at T = 30K)) suggested somewhat worse performance 

than the ABA (δ = 0.35 at T = 30K) and AB (δ = 0.43 at T = 

30K) specimens. Compared to the MHOS HTS REBCO 

conductors with a four-layer structure, the overall critical 

current density characteristics of the two-layer AB and 

three-layer ABA structures were good, while their δ(T) 

characteristics were excellent (~ 0.4). Based on these 

results, we conclude that either AB or ABA structures are 

the most suitable for the further development of MHOS 

HTS REBCO conductors. 
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