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ABSTRACT

Magnetic resonance wireless power transfer (WPT) with parity–time- (PT-)
symmetry has been extensively studied due to its high transfer efficiency.
However,  conventional  second-order  PT-symmetric  systems  face  several
challenges  in  practical  WPT  applications.  Due  to  near-field  coupling,
frequency  splitting  occurs  in  the  strong  coupling  region,  necessitating
frequency  tracking  to  maintain  optimal  transfer  efficiency.  Although  the
system can operate  at  a  fixed frequency in  the weak coupling region,  the
efficiency  is  significantly  reduced.  Strict  PT-symmetry  constraints  also
limit  the  system’s  flexibility  in  engineering  applications.  Additionally,
severe field leakage from the transmitter coil in the strong coupling region
leads to poor electromagnetic compatibility. Here, we demonstrate efficient
WPT  by  implementing  a  bound  state  in  the  continuum  (BIC)  in  a  high-
order non-Hermitian system based on a composite transmitter. BICs offer
greater flexibility in practical applications as they do not require strict PT-
symmetry.  Remarkably,  the  optimized  WPT  system  constructed  with  a
composite  transmitter  maintains  a  stable  pure  real  working  frequency,
reduces  field  leakage  from  the  transmitter  coil,  and  exhibits  significant
advantages  over  conventional  second-order  PT-symmetric  systems.  Our
finding  expands  the  application  of  BICs  in  high-efficiency  WPT  systems
and  provides  a  robust  platform  for  realizing  miniaturized  and  integrated
high-order non-Hermitian WPT systems.
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 1   Introduction

As  an  effective  way  to  convey  energy,  wireless  power
transfer  (WPT)  enables  electrical  energy  transmission
by utilizing electromagnetic fields without cables, which

has broad applications in consumer electronics, robotics,
and electric vehicles [1–4]. Among them, the non-radiative
WPT technology based on near-field magnetic resonance
has been greatly developed due to its high efficiency [5,
6].  Recently,  parity–time-(PT-)symmetry  has  been
demonstrated  to  be  an  effective  method  to  realize  real
eigenvalues  for  non-Hermitian  systems,  which  enables
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high  transfer  efficiency  [7–12].  For  traditional  second-
order  PT-symmetric  systems,  the  near-field  coupling
induces frequency splitting in the strong coupling region,
which  requires  active  frequency  tracking  [13, 14]  or
utilizing  non-linearities  [15, 16]  to  maintain  optimal
power  transfer  efficiency.  As  the  transfer  distance
increases,  the  system  has  a  fixed  working  frequency  in
the  weak  coupling  region,  but  the  efficiency  rapidly
diminishes  due  to  the  complex  eigenvalues.  In  2017,
Assawaworrarit et  al.  [17]  experimentally  revealed
robust WPT based on a non-linear PT-symmetric circuit
to track the real-time working frequency. However, efficient
energy  transfer  in  the  weak  coupling  region  is  still  a
challenge [18].  Moreover,  WPT systems with non-linear
circuit  components  necessitate  high-power  technical
input signals, making them challenging to implement in
many  high-power  application  scenarios.  Recently,  high-
order systems have been extensively studied to solve the
above  problems  [19, 20].  For  instance,  the  system with
the  third-order  PT-symmetry  always  has  a  purely  real
eigenvalue, so that can maintain high transfer efficiency
even in weak coupling region [21, 22]. Nevertheless, PT-
symmetric  WPT  systems  remain  limited  to  demanding
operational  requirements,  due  to  the  reliance  on  an
inherently  balanced  configuration,  which  means  the
balance between gain and loss.  The third-order systems
even  simultaneously  require  gain-loss  balance  and
coupling symmetry,  which severely restricts  their  appli-
cations.  Additionally,  traditional  second-order  systems
exhibit serious field leakage from the transmitter coil in
the strong coupling region, thus leading to poor electro-
magnetic  compatibility.  As  a  technical  challenge,  the
realization of compact devices with great design freedom
is  still  a  significant  challenge  in  practical  engineering
[23]. Therefore, linear non-Hermitian systems that elimi-
nate PT-symmetry requirements, field leakage and inte-
gration complexities are exceptionally valuable.

As  a  localized,  non-radiative  eigenstate  that  coexists
with  a  continuous  spectrum  of  propagating  waves,
bound state in the continuum (BIC) has attracted great
attention  in  recent  years  [24–26].  Unlike  conventional
bound states confined by potential barriers or bandgaps,
BICs theoretically exhibit infinite quality- (Q-)factors by
decoupling  from  radiative  channels  through  symmetry
protection,  destructive  interference,  or  topological
constraints [27, 28]. BIC modes enhance electromagnetic
wave  confinement,  minimizing  leakage  into  free  space
and thus  facilitating efficient  energy transfer.  Owing to
its superior performance, BIC mode has rapidly accelerated
the development of non-radiative WPT systems [29].

In  this  work,  we  exploit  BIC  in  a  high-order  non-
Hermitian system constructed by a composite transmitter
(CT) and a single receiver (SR) to realize efficient WPT.
The  system  always  has  a  fixed  working  frequency
regardless of transfer distance variations, which is signif-
icantly  superior  to  the  distance-dependent  second-order

system constructed by a conventional single transmitter
(ST)  and  SR.  It  should  be  noted  that  the  working
frequency  known  as  BIC  is  a  purely  real  eigenmode
guaranteed  by  an  optimal  gain  or  loss,  no  matter
whether the system satisfies PT-symmetry. The load can
be  adaptively  tuned  to  accommodate  varying  distances
between  the  CT  and  SR  to  realize  the  BIC  mode  for
high-efficiency  WPT.  The  CT  structure  can  not  only
realize  highly  integrated  system,  but  also  enhance  the
electromagnetic  compatibility  of  the  transmitter.  Our
research  conclusively  demonstrates  the  applications  of
BIC in WPT system and provides a compact linear platform
for highly efficient WPT.

 2   Results
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The  traditional  second-order  WPT  scheme  with  two
coils is shown in Fig. 1(a). The power transfer from the
ST  to  the  SR,  both  resonant  frequencies  are .  The
near-field  coupling  strength  between  ST  and  SR
depends  on  the  transfer  distance.  The  corresponding
effective  circuit  model  is  shown in Fig.  1(b),  where  the
ST (left circuit) and SR (right circuit) are coupled with
the  help  of  mutual  inductance M between  the
distributed  inductance  and .  Two-level  scheme  of
the system with ST structure is shown in Fig. 1(c). Two
resonant  modes  with  the  same  resonant  frequency 
couple  with  each  other.  The  near-field  coupling 
results  in  the  splitting  of  frequency  in  the  strong
coupling region, which is called level-repulsion. The vari-
able  working  frequency  is  impractical  for  applications.
Here,  we  propose  a  flexible  platform  composed  of  the
circuit-based  third-order  system  to  overcome  frequency
deviation.  The  circuit-based  system  constructed  by  CT
and SR is shown in Fig. 1(d). The coupling strength 
between  CT  and  SR  depends  on  the  transfer  distance,
while  the  inner  coupling  in  CT depends  on  the  circuit.
Figure  1(e)  shows  the  corresponding  effective  circuit
model  of  the  synthetic  third-order  WPT system,  where
the coupling between  and  in CT is realized by .
The CT (left circuit) and SR (right circuit) are coupled
with  the  help  of  mutual  inductance M between  the
distributed inductance  and . Three-level scheme of
the system with CT structure is shown in Fig. 1(f). The
CT  provides  two  detuning  modes  ( , ),
which couple with the third mode provided by SR. The
coupling strength of the detuned modes and the resonance
mode is .  and  denote the dissipative coupling and
detuning  factor  of  the  resonance  frequency  in  the  CT
structure,  respectively.  It  can be  seen that  the  position
of the resonant mode  is always maintained, which is
called  level  pinning  (details  about  the  level  pinning  of
the third-order system are provided in the Supplementary
Note 1) [30]. The phenomenon is enabled by the competition
between  the  level  attraction  of  the  dissipative  coupling
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mechanism  (i.e.,  imaginary  coupling )  and  the  level
repulsion of  the coherent coupling mechanism (i.e.,  real
coupling ) in the system composed of CT and SR. This
locked  eigenstate  can  be  used  to  realize  the  robust
WPT.

s1+ = S1+e−iωt

For the second-order non-Hermitian system composed
of  the  ST  and  SR,  considering  the  input  signal  is

,  the  dynamic  equation  of  the  system  in
Fig. 1(a) can be written as follows [31]: 

da1
dt

= (−iω0 − g1 − Γ1) a1 − iκ0a2 +
√
2g1s1+,

da2
dt

= (−iω0 − γ2 − Γ2) a2 − iκ0a1, (1)

g1 γ2
Γ1 Γ2

an = Ane−iωt

η = |S2−/S1+|2

S2− =
√
2γ2A2

where  and  represents  the  gain  and  loss  between
source (load) and transmitter (receiver) coils.  and 
denote intrinsic loss of the harmonic modes 
in  transmitter  coil  and  receiver  coil,  respectively.  The
power  transfer  efficiency  can  be  expressed  as

,  where  output  wave  corresponds  to
.  Considering  the  zero  reflected  waves

S1− = −S1+ +
√
2g1A1 = 0, the power transfer efficiency of

the second-order non-Hermitian system can be simplified
as [32] 

η =

∣∣∣∣ 2
√
g1γ2κ0

κ2
0 + [i (ω − ω0)− (g1 + Γ1)] [i (ω − ω0)− (γ2 + Γ2)]

∣∣∣∣2.
(2)

Γ1 = Γ2 = Γ = 0Consider ,  the  effective  Hamiltonian H
can be expressed as [33] 

H =

(
ω0 + ig1 κ0

κ0 ω0 − iγ2

)
. (3)

|H − ωI| = 0By  solving  the  characteristic  equation 
(where I denotes an identity matrix), the eigenvalues of
the second-order system can be easily obtained as 

ω1,2 = ω0 + i
g1 − γ2

2
±

√
κ2
0 −

(
g1 + γ2

2

)2

. (4)

g1 = γ2 = γ0For the balanced gain and loss ,  the system
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Fig. 1  Schematic diagram of the effective second-order ST-SR system and third-order CT-SR system. (a) The traditional
second-order WPT scheme with ST and SR. (b) The effective circuit  diagram of  (a).  The ST (left  circuit)  and SR (right
circuit) are coupled with the help of mutual inductance M. (c) Energy Level diagram of (a). Coupling strength between the
two resonant modes with the same frequency  is . (d) Scheme of the novel third-order WPT scheme with CT and SR,
which  is  composed  of  a  distributed  inductance  and  lumped  elements. (e) The  effective  circuit  diagram  of  (d).  The  inner
coupling between  and  in CT is realized by . The coupling between distributed inductance  and  is realized by
mutual  inductance M. (f) Energy  Level  diagram of  (d).  The  CT provides  two  modes  and ,  where  coupling
between the two detuning modes is imaginary coupling represented by . The coupling between the two detuning modes and
the third mode provided by SR is real coupling, which are represented by . Due to the level-pinning enabled by the interplay
of  dissipative real  coupling and coherent imaginary coupling,  a fixed frequency  in the third-order CT-SR system is
always maintained.
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(PT )H(PT )
−1

= H

ω1,2 = ω0 +
√
κ2
0 − γ2

0 κ0 = γ0

satisfies  [34],  which  is  a  common
approach to realize the real eigenvalues of non-Hermitian
systems.  The  eigenvalues  can  be  described  as

. When , the two eigenvalues
collapse  at  exceptional  point  (EP),  as  shown  in
Fig. 2(a). However, the realization of real eigenvalues in
second-order PT-symmetric system requires operation in
the  strong  coupling  region.  As  the  transfer  distance
increases, the emergence of the imaginary part induces a
decline  of  the  transfer  efficiency.  High-order  WPT
system is proposed to solve the problem above. For the
actual  third-order  non-Hermitian  system  composed  of
CT and  SR in Fig.  1(d),  the  dynamic  equation  can  be
represented as [31] 

da1
dt

= (−iω0 − g1 − Γ1) a1 − iκa2 +
√
2g1s1+,

da2
dt

= (−iω0 − Γ2) a2 − iκa1 − iκ0a3,

da3
dt

= (−iω0 − γ3 − Γ3) a3 − iκ0a2. (5)

Γ1 = Γ2 = Γ3 = Γ = 0Consider ,  the effective Hamiltonian
of  the  third-order  WPT  system  with  CT  coil  can  be
expressed as 

H =

 ω0 + ig1 κ 0
κ ω0 κ0

0 κ0 ω0 − iγ3

 , (6)
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Fig. 2  CT-SR system for high-performance WPT. (a) Evolution of the real part and imaginary part of the eigenfrequencies
in the PT-symmetric ST-SR system with  kHz and  kHz. The two splitting eigenvalues collapse at EP. After
EP, although the system has a fixed working frequency, the non-zero imaginary part induces a decline of the transfer effi-
ciency. (b) Evolution of  the  real  part  and imaginary part  of  the  eigenfrequencies  in  the  BIC-assisted CT-SR system with

,  kHz, .  A  fixed  working  frequency  corresponding  zero  imaginary  part  called  BIC  is
marked  by  the  green  line,  which  can  achieve  high  transfer  efficiency. (c) Intensity  distributions  of  the  ST-SR  system
( )  and  CT-SR  system  ( )  for  the  eigenstate  of  working  frequency  in  strong  coupling  region  (  kHz,

). The inner coupling in CT provided by circuit is 15 kHz. A dark-mode behavior in the CT exists in the BIC-
assisted third-order WPT system. (d) Transfer efficiency at the fixed working frequency  of the BIC-assisted CT-SR
system (  kHz, ). The intrinsic loss of the resonant coil is  kHz.
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κ κ0

g1 γ3

g1

[
(ω − ω0)

2 − κ2
0

]
=

γ3

[
(ω − ω0)

2 − κ2
]

where  is the inner coupling controlled by circuit,  is
the  coupling  between  CT  and  SR,  and  are  the
actual  gain  and  loss.  From  the  eigenvalue  solutions  of
Eq.  (6),  we find a new method to realize  real  eigenval-
ues.  When  the  equation  satisfies 

,  the  imaginary  parts  of  the  eigenfre-
quencies  disappear  and  the  purely  real  eigenmodes  can
be obtained [29]. The condition of purely real modes can
be summarized into the following two categories:
 

g1
(
κ2 − g1γ3

)
= γ3

(
κ2
0 − g1γ3

)
,

ω2,3 = ω0 ±
√
κ2 + κ2

0 − g1γ3, (7)
 

g1κ
2
0 = γ3κ

2, ω1 = ω0. (8)

ω = ω0

ω = ω±

ω = ω+

ω = ω0

g1 = 5.4 κ0 = 20

ω = ω0

The real eigenfrequencies in Eq. (7) change with gain or
loss and coupling strength, which subsequently gives rise
to  low stability  of  WPT system.  In  contrast,  according
to Eq. (8), a purely real mode (BIC) independent of gain
or loss and coupling strength can be obtained when the
criterion is satisfied. The BIC can be realized by adjusting
multiple  degrees  of  freedom,  which  demonstrates  that
strict  PT-symmetry  is  not  a  prerequisite  for  a  purely
real  mode.  As  shown  in Fig.  2(b),  the  real  part  and
imaginary  part  of  the  third-order  CT-SR  system
described  by  Eq.  (6)  are  plotted.  A  fixed  working
frequency  always  exists  where  the  imaginary  part  is
zero,  enabling  the  maximum  transmission  efficiency  at

. Corresponding to Eqs. (3) and (6), the intensity
distributions  of  both  the  conventional  ST-SR  system
and the BIC-assisted CT-SR system for the eigenstate of
working  frequency  are  plotted  in Fig.  2(c).  In  strong
coupling  region  (before  EP),  the  working  frequency  of
the  ST-SR  system  is  splitting  into  two  modes .
The  intensity  distributions  of  is  plotted  by  the
red cylinder,  while  the BIC mode  of  the CT-SR
system is plotted by the front blue and yellow cylinder.
Since  the  system  is  assumed  to  work  in  the  strong
coupling  region,  we  set  kHz,  kHz.  The
inner coupling in CT is 15 kHz. The calculated intensity
in ST and SR in the second-order system are both 0.707.
However, it can be found that a dark-mode behavior in
the  CT  exists  in  the  BIC-assisted  third-order  WPT
system  at  the  working  frequency .  The  intensity
in  CT  and  SR  are  respectively  0.277  and  0.577,  which
demonstrates  that  the  third-order  WPT  system  based
on CT coil can reduce the field leakage from the transmitter
coil, thus ensuring better electromagnetic compatibility.

S2− =
√
2γ3A3

Γ1 = Γ2 = Γ3 = Γ ̸= 0

ω = ω0

Combining  the  output  wave  and  Eq.
(5),  the  transfer  efficiency  of  the  third-order  CT-SR
system with actual intrinsic loss  at

 can be described as
 

η = |S21|2

=

∣∣∣∣− 2
√
g1γ3κκ0

g1κ2
0 + γ3κ2 + (κ2 + κ2

0 + g1γ3) Γ + (g1 + γ3) Γ2 + Γ3

∣∣∣∣2.
(9)

g1 = γ3 κ = κ0

g1 = 5.4 γ3 = g1κ
2
0/κ

2

γ3 = g1κ
2
0/κ

2

Γ = 0.1

In  special  cases,  when  and ,  the  system
satisfies PT-symmetry [35]. The transfer efficiency of the
BIC-assisted CT-SR system (  kHz, )
is  calculated  in Fig.  2(d).  With  the  aid  of  BIC,  the
system can achieve efficient WPT for arbitrary values of
coupling strength, provided they satisfy . To
be  noted,  due  to  the  non-negligible  intrinsic  losses

 kHz, the maximum efficiency of WPT system is
limited to 90%.

γ3 = 2g1 γ3 = g1 γ3 = 0.5g1

ω = ω0 κ = 1.5g1

g1 = 5.4

γ3 = g1κ
2
0/κ

2

g1 κ γ3 κ0

γ3 = g1κ
2
0/κ

2

Figures 3(a)–(f) display the eigenfrequency (both real
and  imaginary  components)  of  the  third-order  CT-SR
system  as  functions  of  transfer  distance  under  varying
gain-loss ratios,  i.e., , , ,  respec-
tively. BICs plotted by green points have zero imaginary
part and fixed real part . Assuming that ,

 kHz,  BIC  occurs  at  specific  transfer  distances,
which satisfy , corresponding to the maximum
efficiency  as  shown  by  the  blue  lines  in Figs.  3(d)–(f).
The results in Fig. 3 indicate that BIC can be achieved
through  flexible  tuning  of  gain,  loss  and  coupling
strength,  without  requiring  strict  PT-symmetry.  Here,
we fixed  and  while adjusting the  (load) and ,
but  actually  the  system  allows  arbitrary  parameter
tuning provided they satisfy the equation .

 3   Experiment

L2 L3

L1 Ci

L1 = L2 = L3 = L C1 = C2 C = C0C1/

(C0 + C1)

Practical  WPT  applications  require  not  only  stability
but  also  high  efficiency  and  integrated  miniaturization,
which remain challenges that currently limit widespread
implementation. Inspired by novel synthetic-dimensional
physics [36–38], here we construct the BIC-assisted third-
order non-Hermitian WPT system based on an artificial
CT coil.  The  schematic  diagram of  the  synthetic  WPT
system is shown in Fig. 4(a). The experimental lumped
electronic components for the synthetic CT are outlined
in  yellow  dashes.  Details  can  be  seen  in  the  enlarged
inset.  and  are  the  distributed  inductances
constructed by the Litz wire, while  and (i = 0, 1,
2)  are  lumped  inductance  and  capacitor,  respectively.
The  corresponding  effective  circuit  model  of  the
synthetic third-order WPT system is shown in Fig. 1(e).
Considering ,  and 

,  we  can  get  the  dynamic  equation  of  the
synthetic  BIC-assisted  third-order  non-Hermitian  WPT
system as [30] (more details about the dynamic equation
derived from Kirchhoff’s equations are introduced in the
Supplementary Note 2): 
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Z

2L
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2ω0C0L
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2ω0C0L
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2L

0
Mω0

2L
ω − ω0 − i

R

2L


 a1

a2
a3

 = 0,

(10)

L2 L3 g1 = Z/(2L)

γ3 = R/(2L) κ = 1/(2ω0C0L)

ω = ω0 κ

κ = ω0C/(2C0) L = 737

C0 = 44 C1 = 5.1 C = 4.57 Z = 50 γ3

κ0

κ0 = 19.1457e−0.048d

f0 = ω0/(2π)

where M is mutual inductance between the CT coil and
receiver  coil  constructed  by  the  distributed  inductance

 and .  Corresponding  to  Eq.  (6), ,
 and . When the system works

at the fixed frequency ,  can be reformulated as
.  In  actual  system,  we  set  μH,

 nF,  nF,  nF and  Ω. 
can be flexibly tuned by changing the load R to match

 with the increase of transfer distance.  In the experi-
ment, the load R changes from 3.5 Ω to 30 Ω. Signal is
input  from  the ‘+’ and ‘–’ on  the  left  of  the  circuit
board, as shown in the inset of Fig. 4(a). The radius of
the synthetic CT is 30 cm. Under the near-field coupling
mechanism,  the  coupling  strength  between  the  CT  coil
and  the  receiver  coil  decreases  exponentially  with  the
distance increase as  kHz (details  are
provided  in  the  Supplementary  Note  3).  The  eigenfre-
quency  is 86.5 kHz, which remains independent
of gain, loss and coupling, as shown in Fig. 2(b).

Here, we use an actual power signal source (AG 1006,
source impedance 50 Ω) to demonstrate the high efficiency
of  the  BIC-assisted  third-order  WPT  system  based  on
CT coil. The SR is equipped with an LED lamp (3W) to
directly  show  the  high  efficiency  of  BIC-assisted  third-

d = 51

ω = ω0

C0 = 22 C1 = 5.8

C = 4.59

order  WPT  system.  In  both  the  PT-symmetric  ST-SR
system  and  BIC-assisted  CT-SR  system,  the  input  of
power  signal  source  is  5  W  at  the  working  frequency,
with  the  distance  cm.  Comparing  the  two
pictures in Fig. 4(b), the LED in the CT-SR system can
be  lit  up,  but  the  LED  in  the  ST-SR  system  remains
dark.  Transfer  efficiency  at  more  transfer  distance  is
plotted in Fig. 4(c).  According to Eqs. (2) and (9),  the
calculated transfer efficiency of the conventional ST-SR
system and the optimized CT-SR system is given by the
purple  dashed line  and green  solid  line  under  the  same
transfer  distance.  The  actual  transfer  efficiency  is
measured  by  a  differential  voltage  probe  (DVP,
ETA5010),  which  is  presented  by  purple  and  green
symbols(details are provided in the Supplementary Note
4).  It  can  be  clearly  seen  that  the  BIC-assisted  third-
order WPT system based on CT coil has superior efficiency
to  the  second-order  PT-symmetric  WPT  system  when
the system works at a fixed working frequency  at
the same transfer distance. To be noted that, the efficiency
of  the  third-order  system is  slightly  lower  than  that  of
the  second-order  system  in  strong  coupling  region
because the intrinsic  loss  of  the third-order  system is  a
little higher. The BIC-assisted third-order WPT system
relaxes strict symmetry requirements and enables flexible
parameter tuning. Then, we evaluate the idle power loss
in  the  idle  state  without  SR  for  two  types  of  WPT
schemes in Fig. 4(d). Consider  nF,  nF,

 nF, the calculated and measured idle power loss
of  the  conventional  (optimized)  WPT system with  ST-
SR  (CT-SR)  is  marked  by  the  dashed  purple  (solid
green) line and purple (green) symbols, respectively. The
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to zero imaginary part reaches the maximum efficiency. The intrinsic loss is  kHz.
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optimized  WPT system exhibits  significantly  lower  idle
power loss near the operating frequency compared to the
conventional  theoretical  case,  which  is  conducive  to
intermittent wireless charging and energy saving in prac-
tical applications.

 4   Conclusion

In summary, the efficient BIC-assisted third-order WPT
system  based  on  CT  coil  is  theoretically  proposed  and
experimentally realized in this work. Compared with the
conventional  second-order  PT-symmetric  system  based
on ST coil, the CT-SR system always has a fixed purely
real  working  frequency  and  can  achieve  high  efficiency
even  in  weak  coupling  region.  Notably,  strict  PT-
symmetry  is  not  necessary  for  BIC  realization,  which
relaxes  symmetry  constraints  and  facilitates  parameter
tuning in practical applications. Moreover, the CT struc-
ture  can  realize  highly  integrated  systems  and  enable

better  electromagnetic  compatibility  in  the  transmitter.
In  addition,  the  proposed  WPT  mechanism  may  be
extended  in  anti-PT  symmetric  systems  [39, 40].  The
CT  structure  can  also  be  used  to  construct  coupled
chains,  allowing  for  the  incorporation  of  topological
physics  to  achieve  robust  and  efficient  WPT  [41, 42].
The  results  for  BIC-assisted  third-order  WPT  system
based  on  CT  coil  not  only  achieve  high  performance
WPT (higher  transfer  efficiency,  better  electromagnetic
compatibility,  and  lower  standby  power  loss)  than
conventional  second-order  PT-symmetric  system,  but
also  provides  a  good  platform  to  realize  miniaturized
and integrated high-order non-Hermitian WPT systems.
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