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Fig. 1: Microwave experiment.

Microwave heating of liquid (water, ice
and olive-oil), spark discharge of CD-R,
and luminescence of fluorescent lamp.
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Fig. 2: Scientific experiments of light.
Polarizer, diffraction grating with three
primary colors, and visualization of
infrared by CCD element.
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Fig. 3: Electromagnetic simulation.
Parabola antenna, luneberg antenna,
horn antenna, mobile phone,
microwave oven, and shielding.

Fig. 4: Experiment of the antenna.
Coherer used in the wireless
communication in the past.

Fig. 5: Experiment of electromagnetism.

Motor, reed switch top, and disk of
Arago.

Fig. 6: Experiment with electricity and
sound. Paper cup speaker,
electromagnetic induction.
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R. F. Graf, Safe and Simple Electrical Experiments, p.110, Dover
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R. F. Graf, Safe and Simple Electrical Experiments, p.111, Dover
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Serial(shielded x1 0_)

e S e
e Coaxial semi-rigid 50_Q

— Coaxial semi—flexible 50 Q

PC-Audio(shielded x2) ~— —
—-o ____..-—-// |
_ | AN(twisted pair x4) ~.._Coaxial flexible 50 €2
m. e ey =

- _.-... USB(ShieIded X5) | \_‘ :
e — __ Coaxial flexible 75Q

Telephone x4

X band (8.2-12.4CGHz )
Waveguide

Optical fiber A < Micro—strip
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DME : Distance Measuring Equipment

VOR : VHF Omni directional Range

SATCOM: Satellite Communications

TCAS : Traffic alert and Collision Avoidance System
CBB : Connection by Boeing
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1587 Hz ~ 3160 Hz
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4148 Hz

Femtet (FfHEERT: AREZRYILDITT) http://muratasoftware.com/products/outline/index.html
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Femtet (A H&ERT : ARERYILDITT) http://muratasoftware.com/products/outline/index.html




37

39

BRY T SZDLLS

38

#

A& (& (FE) 18 OKF)
WA DREEZEZTATNS,

NewtonZlflt ~*Jt&lTfam 2.’

(FKE) AR DR

//><

N\ =
\.

-
- -

0 45 50
0 i [degree]

E T

EEETAN—F ¢

o

I'=-1.0

—>
ASTE

— A B RO ATUR)

’ Za
"lllll/l/l/l/////

\
I

-2

pp.58-59, —a— TR




—_ > » ~ 41 » N 42
e w — N (- . & w Fﬁ 9 4 —— N ?
EEREZMAAIN—F EA1L; H IN—Y
[ZEREA A\ */T»f(DJEIE] . WS
3 ! bidle; 1
I'= —1 = (£ =
V(2] Envelope - 0 (Short) @K‘i' =3
e LN A o |EMDZIE
REMNKRE ’ IBRAELAIL
s 7
WEE T . | { 05D ESE,
BIZEHHT A /4tnt
ToCAN ./ \ T
m(BIZE - — 1 HNIE,
ENREOon Var <Va Var> Va > =,
. I—AIE=
RIBRE - . ELALE
Standing wave
; 2 . wmr=v
3 — Jj(at—pz) +l—~ej(a)t+ﬁz) —
Incident wave Reflected wave
KA, f-BRBIESRT L, p. 119, A — L3t Newton " R ARAMRE"" pp.36-37, vol.2015-4, =2 —r>FL R
TH, 74VYLR-TO—FNURBRO TR/ FREERE, p.84,p.113, 126, 1V TLR
BRMALSaL—Yay :
E/N:Ll/ ay
135S —FANHLUX BHlER—Y
100 :iﬁ 1.5
-l
350
. a88 e 488 [ 5Io 1L)o 1I50 2Ioo 2I50 3Ioo 3I50 400 om0 10 1m0 200 0 a0 w0 oo 0 5Io 1.00 1;0 z‘oo 2.50 aloo 3;0 400
8 50 188 150 200 250 300 358 408 8 50 188 150 200 250 300 350 460
0 o T
[ a 3 4 Gu 4 50 ‘:'i"’i:-; i 2
1 5o 58 2.5 4 100 | 4 100 mh,l‘ ‘I"": 1.3
1 100 100 2 4 1m0 1 150 : 1
1 150 150 s o 200 4 200 0.5
1 00 268 o5 4 250 { 250 (1 o
- | ul|\']‘ i
4 250 250 8 4 300 4 =300 i | ] : [
1 a0 300 1m0 \ I :'H
1 = 358 ST ——— wo L 400 I 400
| ] ) . . ] ) 0 50 1ot 150 200 250 300 350 400 0 50 100 150 Zoo 250 300 350 400 o G0 100 150 200 260 300 350 400
a 5‘6 1‘88 1‘58 2‘86 2‘56 3‘68 3‘58 400 [ 5‘0 1‘00 1‘50 2‘00 2‘50 3‘00 3‘50 400400 8 58 188 158 2080 250 388 350 4334BB

http://www.cn kagawa—nct.ac jo/ " kusama/study/cem/fdtd/fdtd_2dtm/fdtd_2dtm.html




INILAL—4S —DRE °

BHBEOERME - AETELHE, ELSEBEDER TR
’ R [m] ‘
7T, ASHRE | EERBLTHL., REHK
W MNERAESNSFETORRM
- . % EThiE
=4 EEEA & 1
E—Liitg ct
R = E
/2R ;

] BT }
. C [m/s] <.
e

&

https://www.furuno.co jp/technology/about/radar1.html
%E XE, L OEMEER, pp.20-21, BXE, 1959

AR —F O K575k R
DREBLABAIETOVMNIES

L—4~ /ZTA@*EEI@J i

X/\UR X/\UF VHF L/\Y
(FE Satelljte
Radar2 Radarl compass (GPS)
FR FAR
7061 2127-20AF SC-50
1 |
AARSHMD DR 5 B DLLE . BROAE.
15 (F &) D1ER RE, A6, EBEER EE., AAER
FART M esxs
g T IR O 7 cn, 30 ke I, HAEERN
(B4 (B4 (E&FH) BARLES gg‘;ﬁ%‘% ~51%

A
7v7H W

1RL—=FIEWhEBSERLELHDOTDORAT, Bl BB OEALL--MEVALEED,
CDT=8, AISPGPSOEREBLLADLEIVENHDH, VAT LEEKITAHERLLITING,
¥ Automatic Identification System (AIS) : FIBEEIERIZEE 300r L DL TOMMICIEHERHY

ATIVAREE? )

Steal : CHoZYRERL, BET D
Stealth : Z-oZFYF B¢, AU, RE, BF

(DB EIZIEIRDIDEEK]RT S]

1. L= —(BE -4 70KXTILR)
< IRUN - R E SRS T IR
2. FR5MVR (BVR - FRIMBRRATILR)
- HREBEETIFAIX
3. AR (AT AKX R TILR)
- RKE-HEIS—D

Jwings, R DR T IV BB SEL (K, p.38, 1HRRHAR, 2012.

ATILAREE? i




IBEEH T (EMC) i

Electro—Magnetic Compatibility (DA% : H ARFEIZERI EERIAIM L 1%
EC(EfESRIEERE) DER : [HBETELVWSSILEH T RKENA4L5E

DIZHLTEERT, MOFTOERREICESVTRHEICHEEET 51-00, #35-
HEBEFIILATLDEEAN]

BRIBECHED | AL AT

=p Sa=TqmE ®E (HE)
HF | wease X
5V ER e =P
A < | DEDE]
AR /wx ;ﬁ%ﬁ_ .
apan gy | VAT L pEw
ABARE 7 ey
L mEnS = an
L nmRemas 57 e
P = &
S4B BEE EMIE

[BFEDOEEB - ATLH, BHEMICHRLS, EHITEELHIEVIER

KRR, #3H, FESHHEENERERR NEEMCRAERDLMY, p.2-3, #—Ltt, 1999 KYSIA

EREEDEEES

50

FRBOENESELE-RIUAD
ZRE1t

BREEONBEEDES

R, B, FEEREENERESE NE EMCAEELMNY, p.233, 7 —L%t, 1999 KYUSIA

w5 = TR A D 151

F2IT7A48- 21 IL DA

BREEOMWE
Antenna Undeér Test :
P 727+ SR

Direct wave W- Eméﬁwﬁ)
MNEIRRILEE

T3y avEHEA
ENREARE ik
E-C‘“%o)ﬂi’.(sﬁ) \
AR R N ﬁf f)

http://www.tsjcorp.co.jp/product/antenna.html
KE, &8, TEERMENEKRESE HE EMCAHERDOMNY, p.19, p.234, A—Ltt, 1999

52

TR B % RGH EL T g
MO EBAR a7 «x&‘;?‘

BETT BETVTF
Lo ) 1»4)‘7?23&% I
DECER D AEDS. |
i

i

ERER

A
rrrrrrr

BEEEOREME

il




