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Motion of charged particle in static electro-magnetic field
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In this report, I examined the motion of non-relativistic charged particle under electro-magnetic
field which has no time change. The content is the orbital simulation of charged particle which used
HS level knowledge of Coulomb force and Lorentz force. In addition, I compared theory solution
(E-cross-B drift) and simulation result under crossed electric and magnetic field.
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3 |void particle_init(int PTM)
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error_flag
%5 B7 77 ANDEZIRABLDY,
R4 motion_calc
ek PR TN, MR OMHEN S L CERIE 217 5
515 FMN (Field Model Number) : %5 main B2 TRRE S 172 cal_mod 2NE S5,
VTS (Variable Time Step) : FIZE 4 A LA AT v 7HEEE. 0:0ff, 1:on
187 main B TR E S 4U72 variable ts 23 S LD,
TS (Time Step) : VIS=072 5% A LA AT v 7 (s), VTS=1 72 & Hiff(m)
% main BAEL CRRE ST ts val BDIEI D,
PTN (ParTicle Number) : &R %5 DK 1-F 5,
ETS (End Time Step) : A& T DX A LAT v 7,
IREME 3L
S 5255 | MAX_PN, MAX_TS, pop[][]
etz 728 | s, ex (10, ry[100, xz[110, vx[1, vy[[l, vz[1[l, ax[1{1, ay[[], az[1],
error_flag
i EB field % &R,
VTS=1 THEDOKEZ 730 DFFE, ROMUNRERH & LT dt=1.0e-15(s) 3% E STV 5,
R4 EB_field
e B2 BT PRI RIS T 2 BRSO FRE 21T 9,
515 FMN (Field Model Number) : 3% main B2 TRRE S 172 cal_mod 2ME S D,
brx, bry, brz : JEFED x,y,z F% 57
&bex, &bey, &bez : EIGDE LT DIEMIEDT R LA,
&bbx, &bby, &bbz : 1835 D53 DIEHNFDT K LA,
IRENME 7mL
SMRT 5% |se Eflag, se Bflag, pop[][] (F§f5 case6)
EHL 2 HEEL |se Eflag, se Bflag, seev[] (R7f5] case6) |,
error_flag
e MIEIEATRIC 0 77 7 A N ~DEZIRABH Y,

FHEET LT L > TIL EB source_cale B% & FEOVH -,
KM - B 2 W' T V28 LSRR 25613, IRET VBB ZEERT 5%
BRI N D,
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B4, EB source calc

e LR IS L DR S D BRSO E AT 5,

513 etotal : sUEEAT DEL, W EB_field 72 b OO LIRFIZERE 4072 se_Eflag 23 I 415,
btotal : L H DI, 1EH EB_field 7> H OFFOME LIRFIZERE S 4172 se_Bflag 23 E S 15,
brx, bry, brz : FEFED x,y,z %57,
&bex, &bey, &bez : B DK I DAL DOT KA,
&bbx, &bby, &bbz : 35D 5y DIEHFEDT K LA,

IKHE 7L

MR % 2555 | seev[], seep[][], sebv[][], sebp[][]

EWLZ DEEL | Tl

i FEBEMICOWTIEZ —a OB, Bk iz oW Tided « o 3— L oERIZ 05,
B 2 DIV AR & ST - BT OEERENE LWIGAIL, ZOBERICONVTITHEAEILE
DN HEDET 5,

B4, source_element_output

e FRE SIVTZRER - I OALE E RE I EZH T 5,

GIE L

IKHME 7L

SRR %2555 | se_Eflag, se_Bflag, seev[], seep[][], sebv[][], sebp[][]

EWLZ DEE | T L

ik 077y ANSDEZIALDY,

B4, EB field output

wH Z OB O HCRIE S AL A fe*) - AYEIB(E) THE B IS KT 43 L DRI % 1)
T 5,

715 7L

A 7L

SR A 2545 | cal_mod

B DB | T L

i n7 77y ANSNDEZIALDY,
EB_field B DB R IFON L.

BE¥ 4 single particle trace

BE FIECTHRE STk O#LE % 17 5,

Gk PTN (ParTicle Number) : 1 /1%t 5 DR+ =,

A 7L

SR 52885 |MAX PN, MAX TS, ts[][], rx[1[], ry[1[], rz[][]

ez 52k |error_flag

i n7 77y ANSNDEZIALDD,

16




B4, particle_animation
e BRFERLT DB Z Z A DAT v THIZT 7 A Va3 T THAT %,
513 ETS (End Time Step) : & TRED X A LAT v 7,
IEME mL
S A 258 | MAX_TS, particle_num, variable_ts, rx[][], ry[][], rz[][]
ez 52k |error_flag
%5 777 ANDEZALDY,
BE ¥4 comparison_of solutions
Pt S E OB (B EBGNER) IZB TV Iab—ra VR EEREDO L
24T 9, FEARIIZ cal mod 28 0 DI, T 7abbLHE —MERFOEE Y I 2 L— 3
. EBHD 2 K50 0 IOl D 2 By DA DMEE b OB DA THR,
713 7L
IRENME 3L
SB35 2% | MAX_TS, cal_mod, variable_ts, ts_val, rx[][], ry[I[], rz[1[], vx[I[1, vy[1[], vz[1[], pop[][]
ez 5k |error_flag
5 777 ANDEZIABLDY,
B ¥4 quadrupole_electromagnet SM
g YU A Rag VoRT —2 2 v, WEmEM A OBRAET VEIERT 2,
715 &total : EITLST DB DIEANIEDT F LR,
I AHVE L
BT 5% | MAX_SE
Efx 525k | sebv[]l], sebp[l[],
error_flag
fi55 777 ANSDEZRLDHY,
BENTY L A Raf Vo7 — % 22 T WD OSx5S - i,
B4, solenoidal coil 01
Gl YV A RIANVDOIGIRT — 2 2B %,
513 max : EAZLO B THE S Lz Bld D%,
&total : LT —Z DIREDIEINI DT FLZ,
BAX([], BAY[], BAZ[] : /A7 — & DI&MEDT R LA,
IRENME 7mL
SR DL |2 L
Effax 52Ky |error_flag
%5 n7 77 ANDEZIABDY,
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B4, toroidal_coil_SM
Gl faA Znaf voORRT =2 2w, FaA VROERTET VEERT 2,
1%k &total : FELH DHELDIEANIE DT N LA,
IHE L
ST 5 &% /MAX_SE
Ei 2 %% | sebvllll, sebpl][],
error_flag
e BT 7 A N~DEZABRDY,
BB T kA X af VOTGIRT —F 2% TWMD o DRS 2 EF - I,
BE% 44 toroidal coil
el MaA N afl VORRT —F 2T %,
51%% max : EAZOBETHE SBSI DEL,
&total : T — 4 DREDBERIEDT KL A,
BAX[], BAY[], BAZ[] : 57 — & DML DT R LR,
IR AME ML
W DB | L
Fz 544y |error_flag
k] 0777 AN~DEZALDY,
B ¥4 annular_current_ 01_SM
e SRR DT E 7L AT 5.,
3% &total : WIS DRBOBMED T F LA,
IRHME 2L
LS 5% % |MAX_SE
iz % 2% |sebvl]l], sebpl][],
error_flag
ik 0777 ANSDEZRABZDY,
BE ¥4 regular icosahedron SM
Pl IE AR DTE RIS R B 2 BLE L2 7T VA BT 5,
513k &total : FLFEM DIEDIEMNIE DT F LA,
I HE L
ST 5 %% |MAX_SE
ez 5 2%k seevlll], seep[][],
error_flag
iks] 0777 AN~DEZIALDY,
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4. #ER (Results)

A CEMR L7270 7T AOFITHEREZ T, 2B, HHEBROEMER 72 EIXEXB KU 7 MIxXLToO
ﬁﬁw\m®%?WKOVTM%%@ﬁ%%¢:kKW®50

4. 1. ExB FVU 7 F(case0)

FETUROIZEL N 2 85 M OB DO ZER ThiEhl 1A BB S, EO< b WERERIHET
LO0EFMT 5, VI alb—ra VOFMHEITROBEY Th b, B, ZORMETICHIT 5 MEE R
1359 1.04(cm) Th 5,

- R B (B & mp, B ec) KWTRbLTmI T ANTERE A

* FIHIALTE  (0.0,0.0,0.0), #I& : (1.0x10°,0.0,0.0)(m/s)

- [ 1.0(T)

« B A LAT T (d) 1 1.0x107°(s), 1.0x107(s), 1.0x10%(s) XKAIE X A AAT »~ 7 HERE : OFF

- FEFER - 1.0(s)

X A
rot -4€+1 1 2e+1 1 8 D 294—1; 49-1—1 1 ae-r] 1 Se-;l 1 1&}-12 1 2&{1 2 1.4e+12 1.68+12 1.8e+12 1ot
9411 t=1. OXlO (S S 80(Cm) Ht:loxlo'g(s 92411
i ==
- R ol o= 7 et I N
| | | i

7e+11 :‘i‘ %;'Tijr,fﬁ B e 3.0(cm 7e411

e+l - 80(Cm) ‘l - i ) 7—{7 74”‘ ( ) » 6e+11

Se+11 o W+ ‘+ - el Se+1l

de+11 4 Oxloll(m — t [ tiizer]; T : i / i n

: ‘. o -7 - /// s -

YA ———P R RS D ’l/////////// . se+1l
‘ Wi \ i

=T 7y 3D@m)ﬂMWi <=

Tes11 \\\\\\\\\ ;.. et
", = AN 1 ...

. ® N\ /sy

o NN\ Z s

"L 140x10%m) SN\ == 7 | :

v ' I \= -
2e+11 a = i ED =0t 1 OX 10 O(S "
| ]
-3e+11 11

X Axk

Ma4. 1. 1 ZAILAT v FHOMRERF O

1.0E+14

1.0E+12 dt=1.0x10%(s)

1.0E+10

1.0E+08

~—1.0E+06
£

dt=1.0x10°%(s)

1.0E+00
1.0E-02
1.0E-04 Kf dt=1.0x10"°(s)

1.0E-06
0.0E+00 1.0E-07 2.0E-07 3.0E-07 4.0E-07 5.0E-07 6.0E-07 7.0E-07 8.0E-07 9.0E-07 1.0E-06

ZEEERE (s)
K4, 1. 2 HALART v THEOBREOHE
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Bl4. 1. 1ICHrERFOMBIZX 4. 1. 2\28EhA FZRM, a2z LT/ 7 7iICLicb o
BT, YIRTHDLN, XA LAT v T HEOREBENIRLFOBEEIZH L THy/hE <0G as, v a
L— g URERDEBL TS ERDND,

WISy NS ES A MA A DY I ab—1a V5179, A4 LAT v 7L dt=1.0x10"s) & LA
DEMFTTEDT I 21— a tRAUTHD, TEEHOFRMHIIKOZ A FVIIRTED TH D,

X AXE
-0.005 0 0.005 001 0015 0.02 0025 003 0.035 004 0.045 0.05 0.055 006 0.065

NS

NNAN
AN
AR

Zaan
9%

-0.005 o] 0.005 001 0015 0.02 0025 0.03 0.035 0.04 0.045 0.05 0.0
KAXE

4. 1. 3 ExB KU~ I E=0.0,5.0%x10%0.0)

0,005 —.

Sty
\ <

0,005

0003

00 AxE

~N—__ [ +

(7N

N

SOl

==

e |

B +
WINTTA

0025

06 0.065

X Axl

-0.005 0 0005 001 0015 002 0025 003 00335 004 0045 0035 0055 006 0065
[} ol

A
\!
/

-0.005

SN
N
=7/

e

i N
W
I
il

N
~ iz

-0.005 0 0005 0.01 0015 002 0025 003 00335 004 0045 005 0055 006 0065
X Axk

4. 1. 4 ExB FU 7 I E=(2.0x10%5.0x10%0.0)

— 7

S

S

Z
=
=
IS~
o

=

S
V4%
i)
v

AN

4. 1. 3EVOX4A. 1. 40ERENH T I 2 L—31 3 UHRERDR 2 IR ET A0 R CEL 5
DNEMERNT TR & 12T E TN E SN, ExB RU 7 FOES) Tl BEURAICITEBSICIN > THElE
EENZITWE D TH DN, BREFIZ L > THHENTEBRICH L CEAR LT EICER T3 EN 005,
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4. 2. BEF&i(casel)

EBEIHRETADY I 2 —a iRl 77 A4 VO % FEUTRT,

Y Axk

Eoa] - .. [(EEBE] ¢ - -

0.08 008
0.06 006
005 s 005
0.04 004 L
. - |
002 f— _| 002 |— _| F
] oK ™ I} L
Zaxk 0 0 ZAXEZAxs O 1 0 zAxk
— —
002 | 002 |
/ ]
004 004
008 008
006 0,06
008 008

R7 77 AND—H (BEFHET V)

=== calculation model is No.1 (main) ===
=== variable time step OFF : 1.0000e—-010 (s) (main) ===

=== initialization of particles start (particle_init) ===
= tube type test particle =

= particle_num : 40 (=) =
= radius partition number : 5 () =
= angle partition number : 8 (-) =
= particle mass ©9.1094e-031 (kg) =
= particle charge :1.6022¢-019 (C) =
= start position (rx) : =5.0000e-002 (m) =
= start position (ry) :0.0000e+000 (m) =
= start position (rz) :0.0000e+000 (m) =
= start velocity (vx) :1.0000e+002 (m/s) =
= tube radius : 2.5000e-002 (m) =

== jnitialization of particles completion (particle_init) ===

=== electron gun (EB_field) ===
acceleration voltage : 8.0000e+004 (V)

acceleration length : 5.0000e-002 (m)

= electric field (Ex) : 1.6000e+006 (V/m)
deflection tube 1 length : .0000e-002 (m) =
magnetic field 1 (By) : .0000e-002 (T) =
= deflection tube 2 length : .0000e-002 (m) =
= magnetic field 2 (Bz) :3.0000e-002 (T) =
= tube radius :3.0000e-002 (m) =
=== electron gun (EB_field) ===

W W NN DN
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4. 3. M4 7 v kr(case2)

A7 b ETTFTADYIal—a iR sl 7 s A NVO—H%E TR T,

7

-
e

.y,
R e

X 4. 3. 1 VA7 borNORERLT O

a7y ANDO—H (A7 baETI))

=== calculation model is No.2 (main) ===
=== variable time step OFF : 5.0000e—-011 (s) (main) ===

=== initialization of particles start (particle_init) ===
= test particle for cyclotron =

= particle_num : 20 () =
= radius partition number : 20 (=) =
= particle mass ©9.1094e-031 (kg) =
= particle charge : -1.6022¢-019 (C) =
= inner case radius (ry) : 2.0000e—002 (m) =
= outer case radius (ry) : 8.0000e—-002 (m) =

=== initialization of particles completion (particle_init) ===

=== cyclotron (EB_field) ===
= acceleration voltage : 2.0000e+001 (V)
= acceleration length : 1.0000e-003 (m)

= electric field (Ex) : 2.0000e+004 (V/m) =
= magnetic field (Bz) : —3.0000e-003 (T) =
= thickness :1.0000e-003 (m)
= inner case radius :2.0000e-002 (m)
= outer case radius : 8.0000e-002 (m) =

=== cyclotron (EB_field) ===
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4. 4. 7 X b (case3)

~ TR UETADOYIalb—a VRO T T A LD E TR T,

0025 002 0015 001 -0005 " ?S 0005 001 0015 002 0025
0025 0025
0.02 0,02
0015 0015
0.01 001
0.005 0,005
¥ Axs O 0 Y AxE
-0.005 V -0.005
0.01 0.01
0015 0015
0.02 002
0025 0025
0025 002 0015 001 -0005 0 0005 001 0015 002 0025

KAxE

4. 4. 1 <7x v rNOMERT OB

077y AND—H (7 RxbaET V)

=== calculation model is No.3 (main) ===
=== variable time step OFF : 1.0000e-011 (s) (main) ===

=== initialization of particles start (particle_init) ===

test particle for magnetron =

= particle_num : 30 (- =
= angle partition number : 30 (=) =
= particle mass ©9.1094e-031 (kg) =
= particle charge :1.6022¢-019 (C) =
= inner case radius : 5.1000e-003 (m) =

== initialization of particles completion (particle_init) ===

== magnetron (EB_field) ===

= voltage :1.0000e+003 (V) =
= magnetic field (Bz) : 5.0000e—003 (T) =
= height ©2.0000e—002 (m) =
= inner case radius : 5.0000e—003 (m) =
= outer case radius : 3.0000e-002 (m) =

=== magnetron (EB_field) ===
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X 4. 5. 3 VUEMENABIEEOW BT OIENY-Z)

al' 75w A )VO—E (WUEMERAGET V)

=== calculation model is No.4 (main) ===
=== variable time step OFF : 1.0000e—006 (s) (main) ===

=== initialization of particles start (particle_init) ===
= tube type test particle =

= particle_num : 40 (=) =
= radius partition number : 5 () =
= angle partition number : 8 () =
= particle mass T9.1094e-031 (kg) =
= particle charge T 1.6022e-019 (C) =
= start position (rx) : —-8.0000e-002 (m) =
= start position (ry) :0.0000e+000 (m) =
= start position (rz) :0.0000e+000 (m) =
= start velocity (vx) :1.0000e+003 (m/s) =
= tube radius :2.5000e-002 (m) =

=== initialization of particles completion (particle_init) ===

=== quadrupole electromagnet (quadrupole_electromagnet_SM) ===
= tube radius : 5.0000e-002 (m) =

= coil current 1 : 1.0000e-005 (A)
= coil current 2 : —1.0000e-005 (A)
= coil current 3 : 1.0000e-005 (A)
= coil current 4 : —1.0000e—005 (A)
=== quadrupole electromagnet (quadrupole_electromagnet_SM) ===

=== solenoidal coil 01 (solenoidal_coil_01) ===

= power supply wiring partition number (radius) : 10 (=) =
= power supply wiring partition number (return) : 10 (-) =
= angle partition number : 30 (-) =
= winding number : 6 (-) =
= coil radius 1 2.0000e-002 (m) =
= coil pitch 1 3.0000e-003 (m) =

=== solenoidal coil 01 (solenoidal coil 01) ===
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X4. 6. 3 oA Xa ) LNOHEROBBE (25

g 77y ANVO—E (haAX)LaAfLET))

=== calculation model is No.5 (main) ===
=== variable time step OFF : 2.0000e—009 (s) (main) ===

=== jinitialization of particles start (particle_init) ===
= tube type test particle =

= particle_num : 40 (-) =
= radius partition number : 5 () =
= angle partition number : 8 (=) =
= particle mass T 1.6726e-027 (kg) =
= particle charge t1.6022¢-019 (C) =
= start position (rx) : -8.0000e-002 (m) =
= start position (ry) : -1.0000e-001 (m) =
= start position (rz) :0.0000e+000 (m) =
= start velocity (vx) :1.0000e+004 (m/s) =
= tube radius :4.0000e-002 (m) =

=== jinitialization of particles completion (particle_init) ===
=== toroidal coil (toroidal_coil SM) ===
= coil current : 2.0000e+002 (A) =

=== toroidal coil (toroidal coil SM) ===

=== toroidal coil (toroidal_coil) ===

= angle partition number : 20 () =
= winding number : 20 (=) =
= circle axis radius : 1.0000e-001 (m) =

= circle thickness radius : 6.0000e-002 (m)
=== toroidal coil (toroidal coil) ===
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4. 7. HEEHBES (case6)
FBERET VOV I ab—rva UfREn T 7 7 A VO—E% FREIIrT, ok, KFOKERD

EREIFROBEY T, HAORIIGE T, REOOHFIIEGTFOIMTH L, KR Iab—ra BT L&
F Lo H AES T R L X — 3% L < BE A OWEIT KR O Y 450km/s) TH D, (KK
V3al—varTHEETEANTNSD, EEITEFARELTL 5, )

- RREER (MUER) : P£%6,000(km)

- SREER ¢ 1% 10,000(km)

- FEEER ¢ 42 20,000(km)

M4. 7. 2 Ty T LUHOBKQR)
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M4. 7. 3 TUyr T LUHORKEA)

077 ANO— (BT OWHE - BERKE T )

== calculation model is No.6 (main) ===
== variable time step OFF : 2.0000e+000 (s) (main) ===

== initialization of particles start (particle_init) ===
tube type test particle =

particle_num : 48 (=) =
radius partition number : 6 (-) =
angle partition number : 8 (- =
particle mass T 1.6726e-027 (kg) =
= particle charge :1.6022e-019 (C) =
start position (rx) : —2.0000e+007 (m) =
start position (ry) :0.0000e+000 (m) =
start position (rz) :0.0000e+000 (m) =
start velocity (vx) :1.0502e+004 (m/s) =
tube radius : 8.0000e+006 (m) =

=== annular current 01 (annular_current 01 SM) ===

== initialization of particles completion (particle_init)

layer partition number : 10 (-) =
angle partition number : 20 () =
= circumferential partition number : 30 (-) =
single current 1 —-1.5000e+007 (A) =
circle axis radius :3.0000e+006 (m) =
circle thickness radius :3.0000e+006 (m) =

== annular current 01 (annular_current_01_SM) ===

case 6 point charge (EB_field) : —4.6300e—004 (C) =
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077 7 AND—H (BFEFOBEE - SRS E T V)

=== calculation model is No.6 (main) ===
=== variable time step OFF : 4.0000e—002 (s) (main) ===

=== jinitialization of particles start (particle_init) ===
= tube type test particle =

= particle_num : 48 (-) =
= radius partition number : 6 (-) =
= angle partition number : 8 (=) =
= particle mass 1 9.1094e-031 (kg) =
= particle charge T 1.6022e-019 (C) =
= start position (rx) 1 =2.0000e+007 (m) =
= start position (ry) :0.0000e+000 (m) =
= start position (rz) :0.0000e+000 (m) =
= start velocity (vx) : 4.5000e+005 (m/s) =
= tube radius : 8.0000e+006 (m) =

=== jinitialization of particles completion (particle_init) ===

=== annular current 01 (annular_current_01_SM) ===

= layer partition number : 10 (-) =
= angle partition number : 20 (=) =
= circumferential partition number : 30 (-) =
= single current 1 —-1.5000e+007 (A) =
= circle axis radius :3.0000e+006 (m) =
= circle thickness radius :3.0000e+006 (m) =

=== annular current 01 (annular_current_01_SM) ===

= case 6 point charge (EB_field) : -2.5216e-007 (C) =

4. 8. EREECE R ER#E(case?)

AR ESEMFET VOV I ab—va ViR T 7 7 A VO—#% FRLIIRT,




277 7 ANO—H (EKinElE S EAREE T L)
=== calculation model is No.7 (main) ===
=== variable time step OFF : 1.0000e—-008 (s) (main) ===

=== initialization of particles start (particle_init) ===
= tube type test particle =

= particle_num : 32 (=) =
= radius partition number : 4 (=) =
= angle partition number : 8 (=) =
= particle mass ©9.1094e-031 (kg) =
= particle charge :1.6022¢-019 (C) =
= start position (rx) : =1.0000e-001 (m) =
= start position (ry) :0.0000e+000 (m) =
= start position (rz) :0.0000e+000 (m) =
= start velocity (vx) :1.0000e+004 (m/s) =
= tube radius :3.0000e-002 (m) =

== initialization of particles completion (particle_init) ===

=== regular icosahedron (regular_icosahedron_SM) ===

= particle number : 12 (=) =
= particle charge :2.0000e-017 (C) =
= radius of the outer sphere : 1.0000e-002 (m) =
= area length : 1.0515e-002 (m) =

=== regular icosahedron (regular_icosahedron_SM) ===

4. 9. AIEH A ART v THEEEOF R

KT 7T DTERLTHERE TH DA E S A AAT v TREED I OW T 21T o 72, AHIT
(TEBR LB TD T, BEORERT,

0777 AND Y (B A DNAT v T OHIVERGE - haA ZaqeT)y
=== calculation model is No.5 (main) ===
=== variable time step ON : 1.0000e-004 (m) (main) ===

== initialization of particles start (particle_init) ===
test particle =
= particle_num : 1 (=)

= pop[0][0] 1. 67260027 (kg) =
= pop[0][1] 1.6022¢-019 (C) =
= rx[0] [0] ©0.0000e+000 (m) =
= ry[0][0] © 1.0000e-001 (m) =
= rz[0][0] ©0.0000e+000 (m) =
= vx[0][0] : =1.0000e+004 (m/s) =
= vyl[0][0] ©0.0000e+000 (m/s) =
= vz[0][0] ©0.0000e+000 (m/s) =

=== initialization of particles completion (particle_init) ===

== toroidal coil (toroidal coil SM) ===
= coil current : 2.0000e+002 (A) =
=== toroidal coil (toroidal_coil SM) ===

== toroidal coil (toroidal coil) ===

= angle partition number : 20 () =
= winding number : 20 (=) =
= circle axis radius :1.0000e-001 (m) =

circle thickness radius : 6.0000e—002 (m)
=== toroidal coil (toroidal_coil) ===
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K4. 9. 2 WZEXAALAT v THERE : OFF(1.0x10%s/step)

Ky a2 b—v g NI DAERL T OB TR IZ 1.0x10%m/s) T—ETH YD, A[EX A LA
7 THEEECRE L 72 1.0x10%(m) 2 L DI E T S RFEIX 1.0x10%s) Th D, K4, 9. 1 (A[ZEX A A
AT v THEBE :ON) X4, 9. 2 (A[EXALAT v THEEE : OFF) &4 25 L, A[EHX A AR
T THERENMBI N TWABRED TN I 2 L — g UREEDRERE LIS WE ST D,
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4. 9. 4 WEXAALAT v THERE : OFF(1.0x10"s/step)

B A DAT v THEREZRZ OFF IC LEFIEZ /I LTy I alb—a v &21790 &, BEMNETZ &N
inD, LLENS RIS A AAT v THEEEIC LD HERE DN EIIMAx 725D T, Tl b1 44 A
ATy THOEMEZ N TAEO T NEGITKEDE FIZORNDFEN SN D,
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5. Z%%(Discussion)

SEWERL L2700 7T MEEMRR Y R 2L —3a v 2179 E TR AEERISL D L EBbhs, L
LM BN T A—% (BEHSGOME, T VIR, A4 LAT v 7%) PEUNIEEE S TR T U,
L PEANORFHLUEZIINZ0 . TCICHBEMENER LI EHEDHR T I 2 —2a VEITH) FNTE
o T, FRCHEEN BRI EAOTERSGZHBR L TV DETIVICOW IS RIENH D720, LD
FHEENEHE LT, 2O W TEH 2 RERR (IHFRELXIR) "N ETHHIEEZOLND,

6. = (Summar

K7 v 7T AT G I BN OW T EBRIGET VISR A ER - OEIFZFHE L TAHAL Y W) E X TE
BRLZZEO T, BITRLIZnE NS b DO TITE) N~ T-, F7-. ParaView Zfff > T & 2§l 21T > T iz
Mol
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