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Synchronization of Chaos with State-dependent Parameter Switching in Chaotic Circuits

including Dependent Switches
=4 #BZ Kunihiko MITSUBORI**
B4 IF{R Masanobu FUJIU**

Abstract

We consider the introduction of state-dependent parameter switching into a chaotic circuit including the dependent

switch. This introduction yields the switching phenomenon between two-types of the chaos attractors. The circuit

dynamics is described by the piecewise exact solutions, and the switching phenomenon is analyzed by using the one-

dimensional return map theoretically. We construct the implementation example of this circuit, and then we confirm

the switching phenomenon of the chaotic attractors and the synchronization of chaos with the parameter switching in

the uni-directionally coupled system of the chaotic circuits, by the laboratory measurements.

Keywords : Chaotic circuit, Dependent switch, Parameter switching, Synchronization of chaos, Uni-directionally

coupled system
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DSC: Dependent Switched Capacitor

X4 DSCHF XFELERPBNIE

KA ZZOMERE [T A=) ER 2 E&L— IS
Fl EIES, KB OP,, PI3/ST A= TH)P+P kT 5,
7 F AR A — D7 IR 7+ A SRS B, & B KA
ENTnb, 26 3o0MKITETHUHEETFDL., &6
BTSN D A A% IET Do PDE XD F ALP,
DEEDOHFATIE, T VT2 7 DIIRPER L, RIKAT
38T XA =P, POELELROMER LD, Fhvx kA
HEORBIKAEL T L L, FridIhzd [IREEICX
87 XA—=F gL ] LR, —HEEBTIZ/ T 2 —%
DIENPAZEE S, BB, TIZPIZHEE SN S, [HEEAD
IRT A= PP THAHEE, MEEBAMEAIZFELL, ik
BUXFEA L Z2evye FRIEKADISS A —F PP THDH L &,
01 8% Byl E B AL 37, BB 29 %0 [EEAD /S
TA=F RGN DL, BEKAZEYS 20K (B 721
B) B0 #EDbL, xlZINE [HAF 2AORP O B
bl ] LIS, ZOMAEROWEIZHIZD . FLZUTo 2
OOTATFT HEAT L,

85 —1ZChualfl % & 1Z B ORI, DSCH A A S REES) 9
WEHT %, CORBOKIIKA TERSNS, ZOMEIE
X8V HC - EBAA v FS - BEBE - AN THE L
ENDo XNV YEEDREDL EWEV,IET S LSH
BEEEICP Uy 0, 2°El2) 2y bEND, LMoL X120k
SHFVTHB Y, Z ORI 2 RITTDOFIRMEE L 72 5o Wi
ONMMD 1 FFRFIE EEAAL vy F PF 8y ¥
(DSC : Dependent Switched Capacitor) & IFiEN 5, Z o
A% o [ R O M OB & 13 2 ROCFRIPN O LK Mz & |
COFHNTOY v ¥ TOMAEDLETRIEIND, ZOH

¥ OB E X 3 R R & T CRiik S, ZOfFOE IS
IR 1 RCES % BEICERTE S, 2055, 1
O EYED B 72 AT IR S b

B, NI A=FOYN BRI TRT 5, BAENICIE
YEEZ OSN35 2= LTK4ADOBRBEBET R, #
OE% 2HBEHET 5. SNHIXK 3 DP, PIIAIGT %o
o0, HEARROBSIR S NS FHEAIZ L 2 WEIZ X
LB HT, BHESZORICA S 2B Ty RIZSHH
L% & EDOEDMEE P L ETHBLEI MM S5 RZ &
SHSEA U A Bk OB 0 BB 22 S B 720, 2
DINT A= YNNI ERTELEL T D, ZO/8T X
— 2D FER UL, HBRAT2HEDO N A AT T2
AN EZHNBIZL b5, ZOWEIZ IR %
1L RTEE SR ER SN, S OGBEOHTIZ L B B
TENTASITRE & 72 % o

KL TRl E% 5% 2, DSCH F A58 mE % HvCIR
BILX2 T A=Y ) Bz e G8— AR HEL.
ZOFEHBINC L 2 FERWBILE1T ) o AR LOMBIILL T O
WY THbe 2FTIL, DSCH I AFSEMEPEE AT 5o Il
BT & X M B S S e, IO AR o i LE
TR 2 1 RICB SRR ICERR SN b, 3BT, 20
g G RERUNIRFEIC L B85 A= SRR AT B,
MWL) 2HEON T AT M T 7 DY) b ) FET S
. DL ZORBEOENMED FIE S LIKTTEHRTRITE
bo AFETIE, REICLDNNTGA=F YN EZPEA SN
DSC 7 4 A5 nl s % F281 L EBRIVIHEE A 1T 9 o DSCH 4 A
SRR 4 — 2 7)) v DEIREIEE & JCICHESE S, IREE
WX BRG A= PRI NL—F - &)V FNA
TL—% DI v FRHWCTEIRENL, bETIL, REIC
L2787 A= DB HEA S NIz~ FakE G R % FEH
L. 74 ZAOFEMOE ) Bb ) % FEERTHRT 5. $7/220
FEBBIC L DI F A AT Y 7V OMR R4, 63T
&, afkE F LOSHROBELIRRD,

2. DSCHF ZFLEMEK

M 512DSCH F ASARPEDOET N ERT . ZOEEKIE 2
v - % & £ il 8 & £ (Two-Port Voltage Controlled
Current Source : 2P-VCCS) - ¥ v /324 C, C, - B AA v
FS- BEFE - E/INVFNATVL—FMM- 328 —
T TR END . BROWNHO 1M THETEHEEAL v F
& ¥/,%3 % (Dependent Switched Capacitor : DSC) & I
Ko 2P-VCCSOME X 13k TR 5N 5 ¢

i _ g | (W
i 8 8n) \v, @D




ZIEFE BEEM B v FEECHFTIARERRICETB/INTX -2V BZEHD HF XDRE

i 2P-VCCS i
— O ey 0——4
+
i g &
G, &y 8x»
L O0—

5 DSCHAAREREBENET IV

TR —=FEF RV I E L L L EWEBELY,D KN
R Z B L. MMIESE BRI C 27200790 A % 58
HEEE5, 0,<V,0 L ESIIFAVTEY ., ZOMOREIEKOH)
TEIZLL T o g s Citi &5 ¢
Vi
(22)
Va

d(vi|_

dr\v, |~
UV ISET B ESHBRMMICE L. 0, OMEAEIZ) £y b
ENDo SHH LTV ELEEMIZT3EL. EORIZo,DED
BALL W EREELLDET b, EOHIZE<V,E 25 &
INCEEET Do THIZXVSHPPAL S Z ETy<V, %D,
ZOBEBIZSHHOR o BALICSHRM LT hE, 20
EEORBEOBIEIDTOLIICEFEDONS !

v, (t5) _ E oo
(Vz (z;))‘(v2 (ts>) R 2

Z Z Tt ESHE U7z IR O & ¥,
ek, X Q2 ORBITHINARELBEREAMEA jw
RROMEEEA D, N wDEIFRR LV EHRENS ¢

&u/C, 8&u/C,
&1/C, 8&»/C,

-8 B2 g S L

¢ G G 4

2
g &»
Su_82 150 24
¢ G ] )

WITCALSNIEBB IO/ T 2 =%

E»n

2

X=V1/Vm’y=(—PV1+ = VZ)/Vzh -+ (25)
oC

1

d
r=a)t,"."=d—,§=A/co,p=5— ,s=E/V,,
t

FHwUE, X (22) FROREHTRENIERTE S ¢

y
(b)
Vi 4
M ,
\B/ '
. Yn+3
yn+1
D >
x=s x=1

M6 HAXREBPEOBOEZ : (a) s>00IFE, (b) s<ONHE

X B o 1)\(x f <1
P 21 o)l or x < (26)

T=0ICBITD (v y) OWEMEL (kg v) ETHE 2O
HREROBERIIAR TG IONS

(x(r)) ,ﬁ( cosT sinr)(xo)
=e . = (27)
y(7) —-sint cost || Vo

COBMOME (x(0), y(0) (&, FEEZfOIEERILRL
DOFME N IZHIET b, ZOEIL =142 L W lx=1%
ok, B A y(g)) 258 (5,9t p(ls) 12V~
T he BB =1%o BEHEORKN T ThHE, &
DL EFOMOBHZIIUTOLHIIZEFLOLND ¢

x@)| s . -1
(y(rs* )_ (J’(rs)-P(l—s)) ifx ) " 28)



HIEAFEBTHMARRE Vol.12 No.2, 2013

1.5
y
0
-1.5 0 I 15
X
L5
yn+1
0
-1.5 0 d 15
Yn

1.5 \‘
yn+l
0 R
\/
-1.5 0 d 1.5

Yn (b)

B7 7rI742E1RkTERDH (6 =0.05 p=1.05) : (a) s=0.17, (b) s=-0.17

E<V, 0 5Hs<1t %2 DT, WilEIZZ OHRBFOA (26) 12
FTHENDL, BKRIE3IDOD/ISFT A =% (5, p,s) o, &
METIEINSPUTOMBEICH A LEENGFETS

0<06<1,0<p, s<l. = (29)

612, (ry) FHICBITEEROMBOE X 2/RT, FHH
(@) 1Fs>0, (b) WEs<ODHEIZHE A HIET D, EH LD
HBUROPME T r=1Zx=1%2FTH., FOEHIZEA (1, v (15))
MPHEB (s, 9(1) p(1ls) 2V ¥ T35, TDLED,
U T oA % 2 5 TREVTRO NS ¢

x(75) = e’ (x,c08Ts+y,sin7g) = 1 -+ (210)
AR B FHRI 7 1 RICE5 % 5 7212, His
D={(x,y)| x=0} e (211)

TEFRT Do (@) s>0DHETIE, MEIID LD Hy, & 5

LATEE DR M) 5 7215, x=1% T B HAD S HBIZY ¥ ~
TY b WBIXZFOBEBY MFE L. FDERY L, HE
WDHHMEY 5 72 S ZNEIZY,, Vot Vpsos Vsl THEL LITFD
B Z 1 IR R % EFRTE 5

F:D—-D,y, > ., <+ (212)

(b) s<ODHFETIX, BliEIX (a) LFEFRIZHAD S HBIZY
Y UTT AN, FOBBTHEEDYEY)BETCLE ), 22
TDx W5 L TN CHEBEHOHE* & 2. ZOH%
HOYEE %y, & T ho DED Ky, % H5 LIEB (s )
2FOF TOREM L, R OMEATT % R ST o%
B E 25ETHWTCROENS ¢
e (s-cosT—y,sint’) =0 = (213)
ZOFEZFICEY (@) LD 1 RTTEGZEFRTE 5,
M7, BREPLDOT T2 5L 1 RILGHEOB %R,
FE (a) 1&s>00%6. (b) 1&s<0DHEIHIET 5, [F



ZIERE BEEMR RBAM v FEECHFIARERBRICETENITA—2GJWBAEH D HF IDORE

Mo7 N7 72U TOFHTEHE I N TS

1. n<1O#iATHHE (v, ) 2525,

2. X Q7)) OReEHE G, 2o 51200019
W Lhs @), yk) 2itET5, Ihixx(n) >1
LB ETHUT 5o

3. x(1) >le B o7cb, FOREOr (1) & 1 OHICEE
ENex () LT (210) W24 E#EH L. 1%
Ko Do ATl iZG}d‘@ufF%E,h?E%lOSé: L7z

4. 2otk 27) 2 1,y (1y) 2RKD L,

5. 20 (Ly(ry) 763k 28) 2w (x(1h), v(zs7))
RO D

6. FIEH2 . ~5. 2O SN0 E T IET,

MO 1 KITERIE. 78927 7 FFHET 2B CFO%E

HhAEEY Y TIVT A ETHiPN, Hbhodid, (x v)

FHTL & W= LT 2HEOMFERITHL L, 5EEIZ

FHRTE S, 1 IRITBAROTED . O H LM THEAZ,

DOEOLEMTHMFRIC RS 2 L2 fERTE S, ThI I IHT

DM Al L BLE I, dE HFET AHE A BT 52 8T

HC)ﬂZ) T N7 7 SR TDLEDEED 2 A% MET AHLE

DEIZBIT 2REORMIERIE, 201 REGHEHVL 2

& T »Ef%ﬁféiéo

3. INTA—RFNEBEZDEA

B8IZ, KL CTIESNLRERT, x<1DE X, KA
OfEIL 2FEF U X (26) (T S, FSx i
PEEZPARLOOHE D AT 5, BElT=10l L &
fEx=1%FT2& . HA (1, y(1g)) 25 8B (u, y(1s)-p (1-u))
V% 75, 727210,

_ for m=-1 B

{s+ for m=1
u=

ZI2Ts,, sIINT A= THYs, >s. 2T 5. F7omlIud
fEZHIHT LB THY, H1 F/23-1% L 5, mOEDY)
DEZIZUTOL)IZERS NS

[ L S BRI

L={(x,)|x<0,y=0} - (32)

AL D & S OEERE L, mOY Y B OL i
LCLEICXF# 32, 2oL &e<X,nbidm=1 1L, «
>X,blEm=1L3 5,

mDEIIBEHL, 2 Y 5 EROAI VBN, Tofl
EHLGEDL, 2B BERORIFESNL. Thbbmidx' L
X, OKMNBERE RS 25 H 2850 Bl FHIL, % 5
TemDEST D2 S, 208 LISET B ER OmDHE

x=X, x=s- x=s5; x=1

M8 NIX—ZEPNBEZIFEASNER

VA

yn+3i

= Vv

Prole——p |

x=X, x=5. x=s5. x=1

M9 BRNE1RTEGDESE

WKLo THMEDY ¥ v 7L R buDfiNEE %, M8 T
iE. x=u=s Lo E 1% Lf_$)'L1_7JL,,J:0)x>X’21_V)
m=1%2REL P S LEWx=1IFL, x=u=s, LD
S i 3

CONRTA=FOYNHZOEAL, MEOSDFVE L
DHHEZT B0 ICH DO TARTIE2HDOFR LRI,
W D={(x,y)[x=0} FTHFNZ 1 KITGHREZELTE D
(M9zi), M9 CldlEsx=s. LOMEZHIEL, LEW
lx=1%3T>FLTIIDZ A MK 2, DL ZDOHENHIy,
Vet Vpso Vpes & T oo TOWIEIY,. & #ll> 72 tky,. 7l 5
AL, LﬂJ:@x<X€' bo TOBRBBE Im=-1%70EL &
WoHx=12E L, x=u=s LORIZI Y TT 5, TDI ¥
VT OWMBETHEBEDE M) MXCLE A, DE ML Tk
HRHTIOY Yy y TEBO S ZHAHEYE 2, TOHSE
HEy, . T h, COHROERFEZ, 28D (b) s<0D
WEEAMTHD, 29 LTARRTIINT A=) F2 A
HASNZZIZb b5, 28OREFBICLITO 1 KT



HIEAFEBTHMARRE Vol.12 No.2, 2013

1.5

-1.5 0 1 15

1.5

N

-1.5 ¥, 0

dvy, 15

10 7 b3 74 &1 REBE&OHF (5§ =0.05, p=1.05, s,=0.17, s_=-0.17, Xg=-1.0)

2.0 (b)

11 #EFEVECICRTHTET T 7 20%F (8§ =0.05,p=1.05,5,=0.17,s_=-0.17, Xg=-1.0) :
(a) ulds, Es THIWEZ, (b) s, T—%F, (C) 5. T—%F

GRZEHRTE S !

F:D>D,y, >y, -+ (33)

K012, KEDSDT b5 27 5 & 1 RTESEDBIF R,
FXD 6 EplZH7OLDLFELETHY . s, iZH7 (@) @
siZy sUEEK (b) DsiZE A RIBT 5. ZOT T 7 Fit,
2ETHML TN T A =S P2 2 MARLZ LT
ERENTWD, T2 1KRTGHO 2FLFEE. 7T T2 %
REIE T MR CEORE % 5 5% TIVT B 2 L THig
TV, KoYk, (v, y) FHTX,ZMESTLHE5DE
W2 HTHD, 2O 1RTERIE. KRHIT A= 4)D
B2E2HELICL2PHLOT. VEEIIL WIS 2
FHOBEGDOIE) ShEIZL 5T, BT TELZ L 2WiE-
TWh,

RAE, 2EOLD L HRTRE B ZHIRENT T
78 EEET A, M1 () ICF0—BlZRT, 22 Tiadk

WIEBR e WOBD L N A LT N T 7 8 B HERR
T& %, MEADG EpOMEIIHT LML TH bo 5., 5. X,0
W10 B2 2, O z0™11 (b),(c) 1. 7 h5 2
FOMIX ZRE LuDliz—EL LIZBEDT N7 7 5D
Bl%ERTs WK (b) Tldu=s,—%E. (c) Tldu=s—%ET
Hoo TNHOBEIX 2 HOHERTHATE 5,

4. RBHIOBEE 7 DERERAEE

M122, 3FETREINZROFERFIZRT. Z DFEHE
R (a) oA 4 AFAERERH, (b) O/87 X =540 &
ZED 20D P LR EN L, W TIT /S — 513
LM339, A4 v L7 F a7 A4 v F4066% Fiv: 5,

FTMEM (@) IZ2WTHPT L, T2 TIEIMME LT
4538% V2%, 4638 TIFIMFIT DISL L o > 7 T O %3
fivaz&lcky, WHOTHRAETZNVADIELYHETE
Do AMFZETIZH DOV ANMEE2 [us] IZF%E L7z, A
DEBBIOINT A =7 Z BB OMICEE LA, 2020y



ZIEFE BEEM B v FEECHFTIARERRICETB/INTX -2V BZEHD HF XDRE

| o pp—
@ C > MM
1% 131 -
o—— -0 1L
+ - +
LR S
—_— v vl:r: n "3
o (K-DR o

(b)
D7 v T
D 0

#1
s
#2 po.
& — ) G Elj/'f_inl
< l
Vv, —9 B
Y
5 N ,
/ f
#4 7; H ‘L)—J-
Vi

12 NTX— SO BEANIEASNEROERM :
(a) A7 ZFEEMIEE. (b) /YT X —2ENNEZE

Vi

=1 DT v FOIEMER

Qn
X: F\:/ ]\0—7\ Qn . ﬁ%?{f\ﬁ?ﬁz

AMET /N ENERBEDLZEZHRL TV D, T DM
TRAAL v FSOLEVEBEEDSV, =V KL b, v,<V,
SEDE ESEEVTBY, COEKIEZY 1 —> 7)) v U5
IRIAEE L LCBfES %0 0,25V KIZET 5 L SHEEMAYIC
ML, v,OEEE N2y b5, BILERE, QMY
bbb LT, 3EDONRNIA—FYVERZEZEHT L, 2D
E,DFEBUIHRTHIAT 5. E, 0% —EHlEICEE 31U,
2FODSCH A AFEAEMBEOFHF L 7 5o SHH U7z
e dhE, CORBOFMFIIUTOLIICEFEDHN
A

K-2 -1
RCi N " for v, <ﬁ e (4.1)
dt\ v, K-1 -1])\» K

W [ Es YooV,
- £y, =—C “..
(wu;J (vx%Jl "k 42

3<K<5DOHIPHT, ZORBATHNIANLE L EREAHA 5w
o, 22T,

_(K=DG-K)

2A=K-3>0,0’
4

< (43)

Thb, BMRIILENTEBBLUONNT A —F

d | 4 K
r=it,".”=—,6=A/w,p= —— -1, u=—EFEy,,
RC dt 5-K Ve

X=—=V, )y

K _ K K-1 V-V - (44)
v, Cwv 2 ) '

rHWE, ZoOFEBFOFEIL 3ETRE S N/R TR
ENb,

KAZEE () 122V THEBT %0 ZORERIZEX (a)
DEm#% EB Y 5. WHDODF v F1E7—% AND - 7= b
ANG - MQEFRL, To@EfFiddk 1 oL TR S
bo ZITHEDT v F & LT3 HV 5, VIX3ENX,
BT 2 LEWETH D

q q

K
X,=—1V, -+ (45)
Ve

Thb, I3 —¥ #1F

FMFA v 2V, - (46)
M7 ENDHEICHL RNVOBEEE T 5, Mo ¢l
W/NBIETH Y, ABFFE Tl e =001 [V] IZEE L7z, 2
YIS —F #2030, e THHGEIL, #31F-e<0, TH LY E
12, #4130, <0TH AL EICHL RN VOBEEZH DT 5, 2
DD &) ITEEOLM3D M % HHEICERT L &, %
NODANDESPER SIS NS, Lo Tary/ XL -4 #
2, #3, #4l

5B i-e<sv,=e DDy, =0 o (47)

M7z ENBHEEICHL N VOBEEZ R DT 5, 2hiCk
. 3FICBU LHETFIRL, 2 WYL 57 1 3 v 7ok
W EBICER EN L, DT v FOANDIZIET V8L —
ZHIOWIIA, ADGIZIZT v 8L — 7 #2, #3, #4OHH



HIEAFEBTHMARRE Vol.12 No.2, 2013

Vi

E. E. Vy

=13 ER{ASOT FSTI R
R=10[kQ], (k—1) R=21.3[kQ], C,=C,=2.2[nF],
Vo=4.7[V], E,=0.75[V], E_=-0.75[V], V,=-1.65[V]
(6 =0.05, p=1.05, s, =0.5, s_=0.5, X,=-1.1{Z3I5) :
(@) E,IdEELE_TEINEZ, (b) E,T—F, (c) E_.C—%&

DANDEGRAN EN S, DT v FOHTIQIX 3 FEDOmIZK
BT 5. RIINIRSNLMY, QDB EALT HF v » Al
ATIGHHL NV TH LA SN, GPLL NV TH DY,
BEBEOQOEN R SN D, TbbOMEIZEILT
LF X v ANXEHBI - ENLGEICROEND, FOTT
FHADSH - ENDHE I DOAFHL N)VIZ, 9 Tk
WA IZIILL NV E D, SNHIEK 4, 3EOm=1km
=UIRIET %0 COMNOPEBILRE., EOY) Bz %
L, QPHL NV THDLEXE D, LLXLVTHDL E X
ENMI2 (a) Ofiinliisnsg, 22T

10

HE%A@V]

*)IE]E%A@VI

14 NIXx—2{)0)BZ 2 EC—ARBEEROERER

EEA
+

=50
+

d(t) + ¢y (2)

hAAFERE 4
s(2) Py—>P,

BHAN 7 H®RHER

1
1
1
1
1
1
! 1
: oo (0
1 CBo
| P>hA AREEH B |1 T
0 1
: Py !
1 1 cp ()
: =S| HARFEERBK B, |
Lo P :
K15 INFZA—24))BL 2 EC—FAABEEREAV AT IYIX T
7Oy IE
K K
s,=—F,, s.=—F_ - (4.8)
Ve Ve

Thb, 29 LTHI2 (a) DE,NFEHENS,

1312, COEBBINPSDT kT 27 & OEMFEE LR IGS
LEMERRE R T T NI 7 ¥ IZ3ETOHERIHE - TRl
N, ZOFENX (44) 2T (0, v) FHIZHPNT
Who BB ARED/NF A—% TIZK=313, V,=15
(V] &% %, (a) TIREJ ELETYWEL (b) TRE,T
—%E, () TIRE T—EE L7z WTFIIBWTH BlEE
EEMEARE R EENICE B LT, )bl (@) T
E. E.ANDOT X Y TEEANDY X Y T OMGTHMERTE D,

5. NI X=4{]YBZeEC—FAABERDER
COFERBIE N, K3 TREINENTA=FENEZ %

= HIREEROEREIT - 720 FKOMBAIIZX2E

Db O, BEEBIIE, =E,—5%. BB IIIE, =E—EL



ZREFE  BAEE

U726 % v 2, REBRTIEERAS S BB, Bll%
LNERETE LT, BHvlMMOE )% Hviz, [HKA
5 [ B Dv-0,0 EAG 1L, BIEKAIZBIT 512 () @
T s, & MIEEBAZ BT A [H UHipin,%x, BE7 07 &ML
THERTAHZIETERESINL, COLEEBET+TTOAS
% IERAIC, W) %2 MBI EHE§ 5 2 & T, A2 5 [l
BB — IS SN Do [AERAD S EB D,
DREES. TNERRICERHSN L T72MMDET) D%
&, BB A Hi i, O MICFEER O x MHT 5 2 &
THEB SN,
M14I2ZDEBFER A RT, AHEEHELORTLE s
TR, (@) Gy oEgE (b) £ 22557z
THER SN TS, (a) A OEREZ, (b) IZFEHOH
BeERL, WHEOHEWADOY VL) 2R TE 5, /-
EDOETIE (a) DETOARIZ (b) OB, HOXTIZ
(@) OELEOAHIZ (b) OHMPHN TV L, I NIFEREE
1B D EERE, OBEOEERT 5,

CO—HFEERERWI AT AR AFyFOoTa Yy 74
#HI5ICRT . ZORDFEAFIZK2 LIZIZFETH Y B
FOWENIX 3 DFEERTH Ao B+ AFAERIBEBL A + A
55 Ch (D) &y I A AFEERBEB LI A+ AM575Cpy (1) % AR
5o MR THMEEFIESS () &7+ AME5Cy (1),
Co@EATIEL, 2(0 21T 5. HERA L B2 L
TWbEE zWD AL v FSE2O0MICYINEZ D F 720
BALEBMWFEIL T E &, 201382 1HNC Yz %,
C ORI T B 2L BB - A ERlEE - 228 — %
THRTED, INHIRWITNLLTRT v TFRIERE LT
FOEFRECERTE 5, ZEATHYIRSNDETIE
d ) =dt)+C,(t)-Cy(t) TH Do W+ ADRPMOY) Y
b PEEIGER SN, TR THRIBES S EALBETN
E Co () =Cy(t) ke BTzdd () =d@) &7, ZEMT
d()ZDLDHHY B 5,

6. T&£B

DSCH # A MK * Fv, IREEIZ K 2787 2 =240
At HEAR T BE L. ZOERAMBNC X 2 EBRAE
HhIT5 720

REIZEB8F A=Y 2 OBASN/DSCH + A5
EAERIZIE, 2HEO S F AT b T2 Z O b Y gk
T2, ZORBEOHEIEIIIFIRNS 1 IRITE S ERTE
5o COMREEOERBINL, V14— 7)) v VEIRAEKIZT >~

11

RBRAA v FEECHARRERBICE T B/INT X 2N BZ &H D HA XDRE

NL—% - E)VFNA TL—% DI v F2BMLTH
HEEIND, ZOFEHBIZ I, IREEICX 285 2 =540
ZDEA SN EREMEL. T ADRMOYY
Bb) Z2FEBRTHERE L. TLZOFEHBNCL LN F AT A
F IO A BE L7z,

SHROMELE LT, ZOEBBNC L 5T EREHw
TN FARAX Y T OERPET SN,

ZE R

1) N.F.Rulkov, “Image of synchronized chaos:
Experiments with circuits”, CHAOS 6 (3) , pp.262-279
(1996) .

2) K.M.Cuomo, and A.V. Oppenheim, and S.H.Strogatz,
“Synchronization of Lorenz-based chaotic circuits with
applications to communications”, IEEE Trans. CAS-II,
vol.40, no.10, pp.626-633 (1993) .

3) M.Itoh, HMurakami, and L.O.Chua, “Communication
systems via chaotic modulations”, IEICE Trans. Vol.
E77-A, no.6, pp.1000-1006 (1994) .

4) A.Abel, and W.Schwarz, “Chaos communications -
principles, schemes, and system analysis”, Proc. IEEE,
vol.90, no.5, pp.691-pp.710 (2002) .

5) AUchida, T.Heil, Y.Liu, P.Davis, and T.Aida, “High-
frequency broad-band signal generation using a
semiconductor laser with a chaotic optical injection”,
IEEE J. QE, vol.39, no.11, pp.1462-1467 (2003) .

6) LjKokarev, KSHalle, KEckert, L.O.Chua, and U Parlitz,
“Experimental demonstration of secure communications
via chaotic synchronization”, Int. J. Bifurcation and
Chaos, vol.2, no.3, pp.709-713 (1992) .

7 ) H.Dedieu, M.P.Kennedy, and M.Hasler, “Chaos shift
Keying : modulation and demodulation of a chaotic
carrier using self-synchronizing Chua’s circuits”, IEEE
Trans. CASI, vol40, no.10, pp.634-642 (1993) .

8) K.Mitsubori, and T.Saito, “Dependent switched
capacitor chaos generator and its synchronization”,
IEEE Trans. CAS-I, vol44, no.12, pp.1122-1128 (1997) .

9) K.Mitsubori, and T.Saito, “Dependent switched
capacitor chaos generator and its synchronization”,
IEEE Trans. CAS-, vol47, no.10, pp.1469-1478 (2000) .






WiAY  EEAFEISMESHSE Vol.12 No2, 2013

BAFERICHTDI X =TT U7 X —2EE]

Imaging Riometer Observation at Equatorial Region in South America
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Abstract

In order to study cosmic noise absorption (CNA) at equatorial region, we installed two imaging riometer (IRIS) at
University do Vale do Paraiba, San Jose dos Campos (UNIVAP, 231° S) in February, 2011 and University Luterano
Brazil, Palams (ULBRA,10.2° S) in February, 2012. However, imaging riometer at ULBRA was damaged by strong
lightning within a week. After a few months, system was repaired and became working well again in Aug, 2012.

In this paper, we present two different kinds of study. The first one is the method of quiet day curve (QDC)
derivation by using a few day riometer data. The second one is the examination of CNA event during Solar X-ray
flare event. This report is the first and preliminary result of CNA event by using South America and Japan multiple
imaging riometer data including equatorial region.

Keywords : imaging riometer, cosmic noise absorption(CNA), quiet day curve(QDC),
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Fig.2b Riometer observation system
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Solar Cycle Variations of High Energetic Electron Precipitation in the South Atlantic
Magnetic Anomaly

fEEF 1Ef® Masanori NISHINO**
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(1) Nagoya Univ. STE Lab., (2) Takushoku Univ., (3) INPE Southern Space Center

Abstract

Using high energetic electron (> 100 keV) data observed by the low-altitude polar-orbiting satellite NOAA-14, we
have obtained solar cycle variations (1995-2004 years) of electron flux precipitating into the South Atlantic Magnetic
Anomaly (SAMA) ionosphere. In the period (1995-1997) of minimum solar activity, precipitating electrons had
minimum flux during the years, showing seasonal variations with slight increase in the Southern spring and fall. In
the rising phase (1998-1999) of the solar activity, precipitating electrons had larger flux with pulsating waveforms,
showing the same seasonal variation with the minimum solar activity, however, there was another variation that
electron flux increased stepwise associated with a strong magnetic storm occurring in fall. In the period (2000-2001) of
the maximum solar activity, electron flux largely increased stepwise associated with strong magnetic storms in fall,
and kept large flux during winter, thereafter decreased to small flux in spring. In the declining phase (2002-2004) of
the solar activity, electron flux largely increased associated with strong magnetic storms in fall, kept large flux during
winter, thereafter attained to maximum flux associated with great magnetic storms in spring, followed by gradual
decrease during one-half year until spring in next year. The above electron flux characteristics suggest that the
ground imaging riometer (IRIS) observations in the SAMA region would be powerful, particularly in the period of
maximum to declining phases of solar activity. Comparing the increased electron flux with Dst indices for strong
geomagnetic storm events, a good correlation between them supports that energetic electrons precipitating into the
SAMA ionosphere from the inner radiation belt obviously depend to magnetic storm intensities. This conclusion
indicates that abundance of energetic electrons transported to the inner radiation belt associated with strong magnetic
storms would precipitate into the SAMA ionosphere through interaction with low-latitude plasmaspheric hiss.

Keywords : South Atlantic Magnetic Anomaly (SAMA), Satellite high energetic electron flux, Solar cycle variations
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Fig.3 Daily variations of energetic electron flux in the SAMA region observed by the NOAA-14 satellite.
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Fig.4 Daily variations of 1-day sum (Dst) geomagnetic activity indices.
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Pico Pulse Response Analysis of HTS Microstrip Line using Two Dimensional Time
Dependent Ginzburg—Landau Equation

E#H* % Shigeru YOSHIMORI*

Faul Daouda™**

Sou Kokuton***

Abstract

We analyzed propagation characteristics of the HTS microstrip line, YBa2Cu307 —MgO — YBa2Cu307 structure,
such as pico pulse response by use of the two dimensional time dependent Ginzburg —Landau equation in microwave,
millimeter wave and THz region. Since as well known, the crystal structure of YBa2Cu307 was anisotropic, the
anisotropic properties which gave large effect to propagation characteristics of the HTS microstrip line were taken
into account in our analysis. We found that the HTS microstrip line made of a—axis oriented thin film would be the
key component for analogue filter application in THz region.
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Fig.2 Pico pulse responses of the HTS microstrip line. (a) Microstrip
line made of a — axis oriented thin film. Width of strip line,
thickness of dielectrics, thickness of strip line and propagation
length are 100 [nm] , 805 [nm] , 99 [nm] , 10cm, respectively.
(b) Microstrip line made of c—axis oriented thin film. Width of
strip line, thickness of dielectrics, thickness of strip line and
propagation length are 5000 [nm], 178 [nm], 6000 [nm] ,
10mW, 10nm, respectivel.
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=& 1E Takehiro TAKAHASHI*

Abstract

This report shows a sketch of my experience of visiting Clemson University (CU), South Carolina, US.A., in my

sabbatical leave from August 2011 to next August. This one year stay brought to me not only a good academic

experience but also a variety of living experience in the abroad. A brief introduction of the university with its

standing area, some academic and living experiences, and an outline of the academic system in CU are described.
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