Chinese Physical Society
M!l ﬁ Acta Physica Sinica

. Institute of Physics, CAS

FRPEBUIE L M BB BRI FIE TR I 180

X RAE TUR FEGE AR

Defect induced asymmetric soliton transmission in the nonlinear circuit

Liu Hao-Hua Wang Shao-Hua LiBo-Bo LiHua-Lin

5| Fi{% K Citation: Acta Physica Sinica, 66, 100502 (2017) DOI: 10.7498/aps.66.100502

1E2615%)13% View online:  http://dx.doi.org/10.7498/aps.66.100502
A 2% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2017/V66/110

peal /\@E’JE@IE

Artlcles you may be interested in

Bt -2 DA i AE 0 R A o (R LA A LA P 4%

Controlling interactions between bright solitons in Bose-Einstein condensate
Y= 4.2016, 65(11): 110502  http://dx.doi.org/10.7498/aps.65.110502

AF B 6 Y0 o W T2 U8 FA) A% i e A2
Control of nonautonomous matter rogue waves
PP 27 4%.2016, 65(5): 050501  http://dx.doi.org/10.7498/aps.65.050501

ERSPCET h LT AL SR P AL
Study on transmission characteristics of dark solitons in inhomogeneous optical fibers
YE = 4.2015, 64(9): 090504  http://dx.doi.org/10.7498/aps.64.090504

TICH R -5 PR B SR AR T R BT AT
Transformation of vector solitons in twospecies Bose-Einstein condensates
YE = 4.2014, 63(20): 200507  http://dx.doi.org/10.7498/aps.63.200507

A B b e SR A R B AT R A 3 2

Oscillation and fission behavior of bright-bright solitons in two-species Bose-Einstein condensates trapped
in an optical potential

PP 2E4%.2014, 63(19): 190502  http://dx.doi.org/10.7498/aps.63.190502


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.66.100502
http://dx.doi.org/10.7498/aps.66.100502
http://wulixb.iphy.ac.cn/CN/Y2017/V66/I10
http://wulixb.iphy.ac.cn/CN/abstract/abstract67341.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract67341.shtml
http://dx.doi.org/10.7498/aps.65.110502
http://wulixb.iphy.ac.cn/CN/abstract/abstract66744.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract66744.shtml
http://dx.doi.org/10.7498/aps.65.050501
http://wulixb.iphy.ac.cn/CN/abstract/abstract63973.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract63973.shtml
http://dx.doi.org/10.7498/aps.64.090504
http://wulixb.iphy.ac.cn/CN/abstract/abstract61424.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61424.shtml
http://dx.doi.org/10.7498/aps.63.200507
http://wulixb.iphy.ac.cn/CN/abstract/abstract61026.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61026.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61026.shtml
http://dx.doi.org/10.7498/aps.63.190502

32 % R  Acta Phys. Sin. Vol. 66, No. 10 (2017) 100502

TRPEEIAR K M B BR AN FAE X AR IR 30
BHE FHEH

(PR RS 0T, AR S E S A0 =, sl 210093)

LCRE YR

(20164 11 A 8 HU&F; 2017 4 3 A 2 HIEIME I )

BEUE T FA RO A AR 2R MR UK - LA (LC) HLBK, 7 (S Bl 1 BB BE R AR AR A, HILREE
BARRARLNE B T, £E LC HEth, ZHukPaFeir dkahiny, SRAIAR BT SR I AR, S IE IR EOR %
SPIE. I ESUKENI, RS IR, BREE 5]\ O R Y b, SEBL/ NI IR IE T AT R SR AR, i e A
ENREEHANINT RERMIRCR. X HRZME LC B I LA RE & SRS R BN IR IRIE =F I8 R AT T ie.

KHEIA): GhiE, JELPERERES, 0T, REE
PACS: 05.45.Yv, 43.25.Rq

1 5 =

SR TARE ) I 4 AT A 2 A A g Y
KT ERSAE. B R R R 4 i SE I e =
mAREE AR AR . o, REEAEX FRIL A2 45
RE i R REVTRR E 7 AR %, I 1ml WA RH 1. 2t
R, NTTFGE IS AT 78 HoAth A5k P 1) e B JEXTFR
eIl -7 S5, Li & 0@ /s 1 8
A B AERTFRHEAT, F 18 20 1) B YO0 R 2 S B [
P4k, Liang 2 2] 5% B #7768 i b A ol 28 M 5
7 2, TR AR, MR SO, Li%E P
FHPR 2640 & AR S VE b A B T T I B Y
Hu 2 U — DR 0T 7 AR 2o M s B P # & 9
X R FR AL F 52 m . 756525 T, Konotop Fl
Kuzmiak P1 Fl| F # F O0UZ 67 AR R4, 28l
TG B AR R, AR IRATT RN, H AT B
HR AL 159 i AR 2k 1k UG - FELZE (LC) B R A R
HARFRAE R G EAT 7T, (H R AE /N IR B
JEPRME T F 6 B ) SRR E R AL, BE2A S
. H4b, H Hirota Ml Suzuki 10 % L PE LC H
PRI Toda mt&EEZ 5, P RSE R 2 3] 1 &
FEEA. X R ER R AIEL M LC B A FTIEL

* EFKEHRBFEEES (HHES: 11174140, 11574149) ZEh 5.

T #{E/E#. BE-mail: shitoucheng w@sina.com

© 2017 FEYIEF S Chinese Physical Society

DOTI: 10.7498/aps.66.100502

P IO o rh R I8 A% i L R AR A T — e i B T
AR ER. R, JEZ M LC K 7E R & A RE
FRY N £ 7 T LA SRR (R AR 3, s R 9 T e
BT U A AT IR ER B R L S A, i HL
HLIE 2 By SEIN, P T AAR T SR U R JEZ
LC L B I T -1 Bl (s B
AEERREEAC PUT-HEE 758 A 4k 55
i (100 ] o 4] s 256 {6 Mt s B AL B8 o G I
SoF FR A B A B S, BT H bR, A SCPLAEZL
P LC B AT 5, @8I 5] NS (A SR
FL 2 LR BR B ) A o 2 100 S LO FEL R A AT
XTI PR . KFEAELME LC BRI R AT 5 2
H, X RGN NS HEAT TR BT
AJ7 R BA R R IR, Il e R L #80R
AR A, HORFT Tao 5 B RS & AR L 1k LR 7
A Lin 2 U7 (AR iR 1 7 i,

2 HEipER

AR HIARHE R AR 2 LC L, HAEA IO
AR L AAELNE A C(Vy) , i 1R,
AR LR A% A ) SE PR B 1) i B —H BB112
T, WEREV, =2V, FLEREAE SN

http://wulizb.iphy.ac.cn

100502-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.66.100502
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 100502

iy LR 6 2R 1) I AR i = 1)
C(V,) = C(1 —2aV,, + 38V?)
n=1,23,---, (1)
H € =320 pF, a =021 V' 3=10.0197 V2.

L

[55)

A
Va
C(Va)
v

K1 RGN HEITEH

Fig. 1. A unit of the system.

XL 1 B TT A A BRI L AR G, N AR AR
RAERE, BRI ARG ARLNE R 7 R4

d2
@(Vn —aV?+BV))
1
= ﬁ(vn—kl + Vn—l - 2Vn)

n=1,23-. (2)

HH LAl R expli(kn — wt)], 521 Z B RS HAH
SN S i

k 2

w? =w?sin? =, we = ——, 3

Sy v Ue @

Hrw, £ RGMBLE AP, w2 W) A, k

FEALIR B B AR wn = w/w. A%

FRBH k280 R LI 2.
1.5
Forbi gap
1.0
=
3
0.5
0 . . . . . .
0 0.5 1.0 1.5 2.0 2.5 3.0

k

K2 JE4iE LC s &ttt 2
Fig. 2. Linear dispersion curve of the nonlinear LC

line.

W 2 fToR, AT 2 R G A 25 (for-
bidden gap) W IAELHEAT . DA ARHIEL

M LC B 7E AR P 77 E L TR 1)

w — We
Y =4 2ar—38) W

MBIV = Vo cos(wt), HIXBIRME Vo > Vin,
w > we N, WREHCR KT BCR AR, AT E R
&, PR OIT AL,

AR E B TR M LC HUE 28— AN T 45
G Nk T i T AR BRI AR AL 5. 4%
WA ER B Ve, 250 d e b (R R 2 7 A SR A
e B I ) e IR B, FRON R, R R A —
A (Cn) i, HAES )y 0]

1 1

= wvicum\ T i
ok m R R H, & U m = Cr/C. BaEI i
AR 0 e — B A R A R, 2 DA
FAREN. FELPEIRE T, R i R 2,
A AT £, 7 R I I AR 2 . (e
S B R 453 B LS U5 0 4 A
S f 1, B R AN BRI A R P SR 4,
ST 12 S B B s TR R, AT S B 491
FHRS. BT REIRNORE I, R/ IR R
BT LA B B SRR, 4 7 4
PR B B 05 K, Rk e B LT
ORI T B 4 50 LIRS B ks, /NI
PRI AE R LT

fr Q)

3 AN

ARSCIH R PR EE L 2K, F A SR R H 2 LK
BREE.

3.1 HERREAE

W 3 Fis, A ERIEAL T2 — A BT,
SALA . DLBLEE R Em = 0.7 B, i (5) 15
BB Kb A AR f,. = 1.2052 MHz. 1 HHH
1200 M IC4E R, U L = 220 uH, JELR M
W (1) WKV = Vocos(wt), Vo = 0.15 V,
w = 2nf. HERSH, ZRGEH LB LR
fo = 1.1997 MHz, 1fi %3 12 REGAERE W Z W
ARLMEAT N, HAKENIR f 523 SR AL AL AR
fr, BILIEEL f = 1.2 MHz. 0B BWET A, B i,

100502-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 100502

) pm

L

_[559)

| G C(Va)

Vs

(Vi) |

3 HABRE

Fig. 3. Capacitance impurity.

452 H i v R AR 1) 20 A AR A I . R DY By
oA -PE ST H TN R G AR LR M oy T FE A (2)
BATRU e 5. BRIt = 3 ms. IRBIHRIE V)
FH 22 3207 1 K B o R ME, B R R kR R
P mas R BARRTHEt = 2.5 ms. 75 A
A, Buii RSB LS RGN BT, ATiE MR F,
ML RGN A b3k 3, RN < H BRI, 1M
HEERMBAREKIT. 3B A EAER R
B, BE BT R) R 2K, 7 9 1) B 5 e
1M B Ui 3R 3l, &40 Ae A = FRTER 1T, BE=
Toikim R B Ak . BS54 T B IRE) I AR 90 A3k
2 1 P T i P T [ A A PR e T R W 3,
AR, AT S 5l 2 90 N HE LR
2%, 1.25 ms Z 2 1) P2 AR FIAR JR (1 72 B i
K3l HA N5 S @ 90 N, I HILT%
ARemmid. H(4) X, B2V, = 0.37 V. BARHL
E07 B IRENIRME Vo < Vin, 1B A s 3kl EIGRIE

SEUT DRI, B LR P12 1) SR A IR SO B R B
I HAFE#, 62— ERE S RIRE R, 7 ALk

Iy, kI, B imIREh, Sk e SRS (A3

L (a)
>
= 0 -
S +
5
=
_2 1 1 1 1 1
0 200 400 600 800 1000 1200
HotHin
0.1
(b)
>
=
= 0
=]
=
—0.1 s s s s s
0 200 400 600 800 1000 1200
Yotk n

4 m=0.7.t=25ms. M A, BIEIRBIN HEE R
SN (WKEIPRIE Vo = 0.15 V, il f = 1.2 MHz)
Fig. 4. Emulation oscillograms at ¢ = 2.5 ms and
m = 0.7 of the electrical line which is drived from A
and B respectively for a driving frequency of 1.2 MHz
and amplitude of 0.15 V.

2

1F

0

HLE Vo 00/ V

—1F

_9 ! ! !
0 1.0 1.5
H$18) ¢/ ms

2.0 2.5 3.0

0.04

(b)
0.02 ]

HE Vi,90/V

—0.02

—0.04 L L
0

|
1.0 1.5

H$18) ¢ /ms
5 BIKBNES 90 N EL I A W v FELE VO BE IS (] ¢ (1948 1k

Fig. 5. The time domain waveforms of voltage Vand time

2.0 2.5 3.0

t of the nonlinear capacitance which is the 90th away from

driver.
IN=N

HERRE 2 B i IR BT 1200 N HLT), REE AL TS
ok, BEE LT AR SRS R YR B RE R, A A
Flpe EAE, RGBS S8, BhPE S R BRT,
St B LR IR A BIR B B R 1 g 03 K TR B
L%, AT SR I /MR BRI 1 H 1, 32 T IR
PE LC HL BRI R

3.2 MHXMBHHH

BRI, T LC B A
s R AR IR = # RO R, B A5 i
ARz ARt U 1

tmax A 2
e [ (Y
0 Vo

3.2.1 #:FgFH

ISR IE— E B (B Vo = 0.15 V o fl), B 644
BB 0N EEIH B R Ej o0 (j =
A, B) FBEEm 55 &R, XA E B IR B 2
26, AT AT LA 220 S 9 R Sl L f P 357 R 1
SO, LR A RS, BRE R 0.6 < m < 0.9,
E 0 o> HILBESYE, HLES R G0 oA A B AL H I

(6)

100502-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 100502

(@) |

VH—fkRER Ea g0

0.70 0.80
RS m

0.90 1.00

4.236 | (b) |
4.2351
4.234}

4.233

H—{LRER Epgo/10~°

1 1 1 1
0.70 0.80 0.90 1.00

HRFEREL m
6 BEIKZ 5 90 AN HLA I —fh e B ABRBE 11 K R (RE)
R Vo = 0.15 V, Sl f = 1.2 MHz)

Fig. 6. The relation of normalized energy and impurity of

1 1
0.50 0.60

the corresponding 90th nonlinear capacitances for a driv-

ing frequency of 1.2 MHz and amplitude of 0.15 V.

1.5

"
(=)

J4—{bRER Ea 90/10-3
o
ot

0.15 0.20

BRENRIE VoV

0.10

0.025

0.020

0.015

0.010

JH—AkEER EA o0

0.005

0.15 0.20

IRBPRIE Vo/V

0.10

0.25

%, BB R RERMBAELCEINT. Bin
BN, Eg g #AR/AN (EE 6 (b) BIHA bR 2 27
107°), XUt RGHEABA BER K. WEhIRiE—
SE, WP A A GREE, ATSEELLT AR AR AL d.
3.2.2 IEFNIkME

SR R K E R, ISR IE X T SE P DO
I AR AL AR W E 2 B X5, B HRiE
Vo < Vin I, HH TSR BE I B 9K Bl (A SCHh ok 2 B
B SX B 2 1200 4> #.0T), ARZRME LC HLE R G0 A
ReSC I Ae RO BE B AR M. B 7 2 A s IR B AN [R] Bk
B TR 3 5 90 AN AR 1k F A Y HE BN AKX B IR 1
KA. AV, FEFEREET, DT WS IR 0E
{8, Bt R/, B, fhaeE 2 HILBE
IR, I LC Bk LRIy 2, B
RS (B B SE A, T > 4RSEME 4%, J b, SCBLN
TR P R EOR, BRI X AR A .

0.015

=)
<

& 0.010

=
2

51k

0.005

0.20

0.15
IRENRIE Vo/V

0.10

1.5

[
o

0.5

H—fLRER Ea 00/1072

0.15 0.20

IRBIRIE Vo/V

0.10 0.25

K7 AREGET Ea oo f1 Vo KR (ENA f = 1.2 MHz)
Fig. 7. The Ep, 90 versus V with different impurities for a driving frequency of 1.2 MHz.

3.3 A EE AR

I T R VE A AR 2 sk [, Zim = 0.6,
Vo = 0.15 V, dE&PELC % R G A Re = AT
FEXF PR S B R AE AN AR R AR BN K Bl IR
W, gt — 2 S BT AR X AR AR R
K8 o, TR — NI iy b, gk 2k 5] N L Rk

B Ly = nL, o FIFEREGRIE R E. BUEBF
Won = 3.3, Bt kS80S EoC—FE. El9ZH
FHURGRIA T, B¢ = 3 ms 27 A, B Ui 3K3)
I L 2R 8 A K. BA TR 20 5 A PR R 5
N, ARAEJRAAGE ™ AL AT [ L1 LC Hi i 4k 42
RGHT, T B S 9 3h fE R AK IH T8 0k, AN REK
PR A, DRIk SRS 1 AT AR BR AR .

100502-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 100502

: [599) T _[o5) [ [059]
T CI—|— Vi o ﬁ'[vj_ o = v, T

8 LB

Fig. 8. Impurties of inductance and capacitance.

10 (a)
> 05
~
N 0
Mo
o 05

—1.0}

—~1.5 Il Il Il Il Il

0 200 400 600 800 1000 1200
L ST/
010 T T T T T
(b)

> 0.05
=
= 0
=3}
=

—0.05 |

—0.10 . . . . .

0 200 400 600 800 1000 1200
Yt n

9 t=3ms, m=0.6,n=3.3 2HMNA, Btz
I, HLER R G A OY (SRS H0nE 4)

Fig. 9. Waveforms of the electrical line which is drived
from A and B respectively at ¢ = 3 ms, m = 0.7 and
n = 3.2. The driving parameters are as same as in
Fig. 4.

4 % #

R SCR A BB AR R 5 3200 A e AR 2k bk
LC HLES BT AR B AL S AT 1 WE7E. 24 9Kh
AR GREE T, WXB) B I SR AR, SR B IR
W/ ARZENE LC L ) HE s B, F ™ AR T A%
FREVHNT. T AK A B s I, B LSO
REEIE, B H BT AR R AR X2y
SR SR A T IR B I, BRI A T R AL A A
RS EEITIR L, BRI Ik A 20k 2 it
ANARR MRS, BE T 51 S = 38 3 A 3 A A
€, Bl R RERE R, 7 A AR RR R AR L —— B
AT, FEARARLNE BSR4 SR
B ORAINT, BE B AR L R R 2 SR, SR LRl
B, XA OB CRE R A 20, D I H
AT, #HDTR T ARRIELC R RRe R
B R BOMIKBIRME =F IR R, ASGERIE T H

7 HLRGRBE N 1A AR X B A A, 51N R I,
it R B AR A LC HL BT A PR AL i 2 3t
T MBI B ET . RSN, RS R sk
B, SRR IR IR SR B0 R B 1) B8 032 KT B0 BB
FT R, DT 1% P B T S BN R BRI T I R AR
X RRAE R, ELRE BB e B A I T RS R AR
B

AN SO TE ) 5 Lk L R Bk B R B < 1Y
MG O, (AR IR 7 i FIRE G T 7 SRR R 2
m > 1 LB TR SR . TR R
FEHRGRRMBUE, TR RS 1
RGN (1 LA 2R HOR 5 8 IR, A BT
A R R, 3 b, A 1 — e flufl 5 i) RUR] e
PN LR AR AR TR 2R GESRABEAL, PRI 2% HL B A L
THAN BT AT AR & 27 77 IR, D fif o
RO A RS — Tl R AR ST A R F 6 AT
RKAFWEAT PR RRERRM T i
FLAth.

S0k

[1] Li X F, Ni X, Feng L, Lu M H, He C, Chen Y F 2011
Phys. Rev. Lett. 106 084301
[2] Liang B, Yuan B, Cheng J C 2009 Phys. Rev. Lett. 103
104301
] Li B, Wang L, Casati G 2004 Phys. Rev. Lett. 93 184301
[4] Hu B, Yang L, Zhang Y 2006 Phys. Rev. Lett. 97 124302
] Konotop V V, Kuzmiak V 2002 Phys. Rev. B 66 235208
] Wang J W, Yuan B G, Cheng Y, Liu X J 2015 Sci.
China: Phys. Mech. Astron. 58 1
[7] Boechler N, Theocharis G, Daraio C 2011 Nature Mater.
10 665
[8] Tao F, Chen W, Xu W, Pan J T, Du S D 2011 Phys.
Rev. E 83 056605
[9] Tao F, Chen W Z, Xu W, Du S D 2012 Acta Phys. Sin.
61 134103 (in Chinese) [P, Frffit, V3¢, #EST 2012
YR 61 134103)
(10] Hirota R, Suzuki K 1970 J. Phys. Soc. Jpn. 28 1366
[11] Motcheyo A B T, Tchawoua C, Siewe M S, Tchameu J
D T 2013 Commu. Nonlinear Sci. Numer.Simulat. 18
946

100502-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevLett.106.084301
http://dx.doi.org/10.1103/PhysRevLett.106.084301
http://dx.doi.org/10.1103/PhysRevLett.103.104301
http://dx.doi.org/10.1103/PhysRevLett.103.104301
http://dx.doi.org/10.1103/PhysRevLett.93.184301
http://dx.doi.org/10.1103/PhysRevLett.97.124302
http://dx.doi.org/10.1103/PhysRevB.66.235208
http://dx.doi.org/10.1038/nmat3072
http://dx.doi.org/10.1038/nmat3072
http://dx.doi.org/10.1103/PhysRevE.83.056605
http://dx.doi.org/10.1103/PhysRevE.83.056605
http://wulixb.iphy.ac.cn//CN/abstract/abstract47506.shtml
http://wulixb.iphy.ac.cn//CN/abstract/abstract47506.shtml
http://dx.doi.org/10.1143/JPSJ.28.1366
http://dx.doi.org/10.1016/j.cnsns.2012.09.005
http://dx.doi.org/10.1016/j.cnsns.2012.09.005

¥ 12 ZF R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 100502

[12] Leon J 2003 Phys. Lett. A 319 130 (18] Remoissenet M 1999 Waves Called Solitons: Concepts

[13] Marquie P, Bilbault J M, Remoissenet M 1994 Phys. and Ezperiments (2nd Ed.) (Berlin: Springer-Verlag)
Rev. F 49 828 pp37-97

[14] Kuusela T 1995 Chaos Solut Fract. 5 2419 [19] Koon K T V, Leon J, Marquie P, Dinda P T 2007 Phys.

[15] Haus H A, Wong W S 1996 Rev. Mod. Phys. 68 423 Rev. E 75 066604

[16] Yu G K, Wang X L, Tao Z 2011 Phys. Rev. E 83 026605 [20] Nagahama K, Yajima N 1989 J. Phys. Soc. Jpn. 58 1539

[17] Liu C, Du Z, Sun Z, Gao H J, Guo X 2015 Phys. Rev. [21] Pan J T, Chen W Z, Tao F, Xu W 2011 Phys. Rev. E

Appl. 3 064014 83 016601

Defect induced asymmetric soliton transmission in the
nonlinear circuit”

Liu Hao-Hua Wang Shao-Hua! Li Bo-Bo Li Hua-Lin

(Institute of Acoustics, Key laboratory of Modern Acoustics of Ministry of Education, Nanjing University, Nanjing 210093, China)

( Received 8 November 2016; revised manuscript received 2 March 2017 )

Abstract

Electrical diode, the first device to rectify the current flux, has significantly revolutionized fundamental science and
advanced technology in various aspects of our routine life. Motivated by the one-way rectification effect, considerable
effort has been dedicated to the study of the unidirectional transmission in other physical systems for the potential
applications, such as the acoustic diode, thermal diode, etc. The nonlinear LC circuit, which has unique advantages
in the measurement of energy with which the voltage and current can be achieved by digital oscilloscope conveniently,
provides a simple and effective way of studying the nonlinear wave propagation in a dispersive medium. In this paper, we
design a defective LC nonlinear circuit deliberately to realize asymmetric transmission of energy, and the energy carrier
is nonlinear wave which is so-called soliton, instead of the linear wave in the pass band. The defect-induced localized
wave is a kind of intrinsic bound-state wave mode that is evanescent away from the defect site but vibrates around the
site with an intrinsic frequency f,. In the LC circuit, when the defect is close to the driver, with the frequency of driven
signal in the forbidden band of system approaching to the intrinsic resonance frequency f. of the defect, the resonance
induced by the defect enables the circuit to turn on, which is relevant to but somewhat different from what was uncovered
by Leon et al. about the intrinsic instability of evanescent waves stirred up directly by a boundary drive. On the other
hand, the system acts like an insulator, for the defect is far away from the drive. The defect changes the homogeneity of
the line, which allows the soliton to be released in one direction by the local resonance, with the driver being at a lower
amplitude. As a result, the introducing of defects significantly improves conversion efficiency from the driver energy into
the soliton. To further understand this phenomenon in the defective LC nonlinear circuit, we numerically investigate the
relationship among transmission energy, defect coefficient and driver amplitude. Finally, the combined defects are also

considered to further adjust the LC nonlinear circuit.

Keywords: impurity, nonlinear circuit, soliton, energy
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