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Abstract

The HEMP threat may have acquired new, and urgent, relevance as the proliferation of nuclear weapons and missile
technology accelerates of the North Korea, for example, is assessed as already having developed few atomic weapons, and
is on the verge of North Korea already has missiles capable of delivering a nuclear warhead against South Korea. ITU K.78,
K81 and IEC recommended its counter-measuring for the industrial facilities with navigation and sailing facilities in order
to obviate the all of processor equipped system malfunctions from the EMP/HEMP but its simulation must only be done
by the computer simulation which had studied on the 1960-1990 years USA/AFWL papers. This result has a significant
activities to the South Korea being under the North Korea threat because all of HEMP related products was strongly limited
for export. The HEMP cord which was developed newly by the KTI including the HEMP generation & propagation analysis,
optimal shelter design tool, essential EM energy attenuation in multi-layered various soils and rocks and HEMP filter design
tool. Especially, the least square fitting method was adopted to analysis for the EM energy attenuation in the soils and
rocks because it has a various characteristics based on the many times field test reports.

FIAC © 3 nw At B, WA A, BeAE o), FIE o3 W FAA, FEA A

Key words : HEMP : High Altitude Electro-Magnetic Pulse, HPEM : High Power Electro-Magnetics, HOB : Height of
Blast, Compton Recoils and Photo Electronics, Optimal Shelter Design

T URXE:2014.06. 10 AMAFRAIZ AKXE: 2014, 07. 02 AXH=PH LKL : 2014. 07. 15
* Corresponding Author Gyung Chan Min (E-mail: ktimin@chol.com, Tel:+82-31-763-6709)
Korea Technology Institute Co., Ltd, Gwangju-Shi, Gyungki-Do, 464-881, Korea

http://dx.doi.org/10.6109/jkiice.2014.18.10.2331 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



SHEM B ELISHS|=E2X|(J, Korea Inst, Inf, Commun, Eng,) Vol 18, No, 10 : 2331~2338 Oct, 2014

.M E

2| 53] AR T v Ak T 5ol &fstod, GPS
jamming¥} ZH2- & AAp7|ate] o5t 1 o] S
Ha glom, ZA7]5¢] ITU K.81, K.78 121l IEC
SC 77Co|| A<= -8 Aol gk HEMP/HPEMo| tf-§-
Sl=2 Ystar ok

e FAtA e A W AL HA2 et
| u-gAln], Ak, 48 Aol
L2 A A WA Alo17]7]E EMPREEE] B 557
o]}, u]=te] o3| B A [1]9] = E3te] HEMP
Fa/dell theh =& st glof olof digh =
- = vhY 53to] Z7]9] G520 HFE
I 2% HHAZ|I/HEMP AHE ok 4%,
g A AE Eee BE ARS8 TR A A
ol du]of 21 A2l S & 4= = v, 2l

A &l glemz A1Ad vt v

a

~
= o

o Qg o orlo I
2NN [H oy
o
of ool
oo

roorlr B of = of ol i o do m¥ px
e O o
N O S

ok Uo%
ru
K=
ol
il
ne
o
Ny
O
(|

Anp g |45k, Ed A4S 98 A=t 7
o] w2 A9 AL, ThE K5 T2l A Aol 2]
% 4 HEMP A9 9 4158 e 47 52 7)ue}
%t

3L o] o g Axv} w1 9 vt o)
He dle B o2 eld s)ie] Wasith
HEMP= AAI2 A8 S 3 4= 9lar, ole} haisl A%

E= AAF Toolo]l thal =0l AA 3] AlgtE o] §lo]
HEMP ¥4 #518 Al&d o] Toolo] = 7o) 5
a3t oulE Zh=rh 2 A= 1960-1970A ] 1] g+
7] At v Aol A e A At A
FH At =22-5]8 BEdlE At sdske] 1975
ol 7] “EXEMP cord” 9] A3} Bl sto] f-a7d
= A5 SR WA A £ A 71 Aol 2ol
wh2 2| = of A S A = 1H] 2to] v RI[6]S A
o] ehslA| qprgsto] o] 2kt A&gho] 2 dAsh=
AE Aot Fak ovte 2 A ohF A8 e
oA ApARpH = A4t TR OYLS S} ] FR7E
chysto] Aste Azges Foted AT e
b2, Folut kel FRERE nlso A ASE w2
olE|[7, 8]5 HIF LR HaAsHor FA A st

HEMP WA} b7 3148 918 o] 202 7hu}
A 350 g ARE A WA ASHAE AFA,
ko] SE A AL, kil B2 2/0] U 2%, Larmor
et HApES] Eeloke] oA, 7] o] g7 ek
SAE, T £9) w g7k 34, 4w 8 A4
A719) Ak el WAaRg Al e] st AL 5

Aol A= Sle

sz Ao AL AlVIE
Mapping 3= ©]2 4 7]&0] 2

O, 1 1k MXp7|nie| siAd

HEMP '3} dupt 2 4] A 10]= o= 18
13} 231, HEMP 3+3-2 DEXP[12]& ARE-35FSt) 30
kmo] 4} 3L L of| 4] | Fuko] Youpd 52 oY A&
Z+= 3302 (Photons)/ZulAlo] W3kl ZHalAo] o
7] 4589 7k S 13 SESte] B HAE A
AR 12 S5 $ AYPEE7) dot A= A 2
2L, -, nZpFE AT ek ¢ = 0 o] 2k A%}
AztolEbA AZE Lol AT ae™ & AT T7HA]
S7Fsteh Zdigkell o128 - vhe A3t 2ol A4 T
A o7« o 7FAasic)

ofe P D+al (5 845<1) (1

o714, at= 3ok A4 vl EA] oF 107 seco] T

o
I
e

oA WAEES] oF 0.03%7} Zmbidolekar

7 shd o] of 1 MeV el Ft o U A& 7Hd o
3 ) 7.5x10* yAlo] kTon & (4x10' ergs)7} A4
Hok aleF ARy HEZE AR AT 2 A7) &
&5 et 228 FE R G9AT S RS 2ot
2 E =t o] A} streamo] 417 S(source F )=
-9 w2 7] AT Z|Ge] SHoA| Hof &g Y
= o2 TN BEHTA| 1 BdFor
SEAL A A YA [13] 2.2 sl 43tk

2332



Input the warhead size & Generating Amount of
y-Ray according to Altitude

Yielding Mean Path of y-Ray Energy

:

Calculating Time-varying Rate of Numbers of
Compton 1st order Electrons

i

Calculating the number of 2nd-order Electrons by the
Karzas-Latter's Theory

i

:

Expressing the Motion Equations of Electrons in the
Earth's Magnetic Field into the Polar Coordinates

:

Driving the Conductivity of Atmosphere in the
Height of 20-30km above the sea Level

!

Calculating the Electric Field at the Observation Point

:

[ )
[ )
[ )
[ Calculating tee Compton current Density ]
[ )
[ )
[ )

)

Mapping the Calculated Electric Fields Values at Each
Points on the chart

T8 1. HEMP2| 2iin} MmfsiAlo| Hxt
Fig. 1 Procedure of Generation of HEMP and Propagation
Analysis

) 32 FastaAl
3] Xdﬁl% B, 72 2m A 352 $9% A4S E,
of o8 makel 47 Aol Al 9122 Bl WA

) Zao] ofsh WAkEE ZobHolLt X

o~ Y
Ny= 1) @)
o474,
Vi AR % (V)R A SR Sl olg 1hu}
ol %) 2k
Freve wAs B got o7

1 't MAP|THEMP) ot MulsA] 2 24 XX M7 Tool 7Hgt

Mo RHE 0, ¢ YollA A rikg HojR
AR of| A A4 2} Z1AHCompton recoils and Photo

electronics) 9] H]+=

()= g(r) « f (1= 1) @
AZNA, g(r)& Al r oA ALE ANE WS
U ZhabAd o] A, HhAE ¢ ol 0] Ao A HhAY

o F FAETH
exp[— T ]
A
g(r) = 0 A @)

E A7\ ()

o7 A, AEAe] feol= F o riE B#EH7L
o) 1L, 7t W A 7 22K Mean free path) A ()

A4 O)= 2

My) =X exp(HOB—rcos A)/s )
Po
=X * P ~3x10%
o714, ”7 s U o e 2] W
ot}

I/ DT AAAE 0 - 171R] 9] 22 AFg5hH,
Fapadof] o)) HHAE Hzke] 54 (Mobility)o] 2%
==, o] A2 AW 7]-77}~g—,i ABFS A W=t}
L B2y ouE zhet)h A7k, Fol7] A r Y
o] HIZE Mo ARE MBkES A (3)9] wliEA]o]
t}. Karzas-Later[4]2] 3}]4] 0|22 %9, Az}o] £ &
aLefsto] 22t Ao vl S i

g\l

l

 g(r) (©6)
T RV, x (77 " 5 s
f [fo fi& =7 +%)d7 ldr

2-0]] Karzas-Latter o] 2] w}e} A E ZHR}o] &
Feg 71Esle] L=l o 2 B3slT 37 9]
FHHE[14)2 b,

o=

il
o~ T

L=t
ZF

=
=

o

i

b
N
—l)ll rlr

2333



BI2RHEA

2
sinwr = w7, coswr = 1—772

2 A8 5, 37 are] AR 4L pah
ARAEO AL AA] T = cEORNE

E Ao =g BA A ()& 3t

A= Ak =H1S
AR e mag S ST T &
Aeahe Aol 1 At nme) A %7 1)
ol Qshchi shAstol Zeksa ARloR EHT
o} ol=et 7HEe AL AR7F &9 A -

27 ¥al] wiof 7HYeE Aoz of i
& §7a5he EXEMP cordS A|SkH £3[3]oA = 1L
FubA] A& A gakaL o)k

HEMP A3} Zuto]] et 4] e v
ato] E oAl 7Hee S Aokt 5AHE F

dom, Ee, 714, YA, AR, =etolA 285
L 2apko o] 2A1S 2834 BjAlstn R B ot} o
Al g2 o go] 99t 53] AR flal AHUE
XA Z| AL, 22 7] B5 5 2 oJu|& AR5k
Ue Aol 2z A9 HE SESE olalE B 5t
ong B ARES NS 7HA] w2 A7t =

TE9et,

I, gylel 7He

2 gl 2A A7HA 2 S E=], HEMP 23y
At a4, Aol 5o f= A AR, thF EG % %P
Hhtzof| A Ahed Zpul| &= 1Ak, Z12] 31 HEMP 3.4
g A7 & 5 8112 HEMP 935 A4S 9Jsto]
a3t es :E%PO]'_T?_ 9lt}. HEMP 2hA) ) 2o} 4]
9] 7% oF 100] 7HA] 9] Big=E S shaL =4, 5=
B EE o5 Y AAAZIE A=Al 2D %3, Z
Qo] we} 3D Fdo] 7FsstE 2 stqie) 18 2% )
ek AlEgolE HAagd el F3hH-E Yt ¥
EHo] net g e Hes doR /M T S 9l

xﬂ

Mekg|=2X|(J. Korea Inst, Inf, Commun, Eng,) Vol, 18, No, 10 : 2331~2338 Oct, 2014

=
=

ol

e

[ e—— ]

O 2. e XSS = 3t
Fig. 2 Main Screen of the Developed KTI Tool

ole] At o= 17 3(a)2t Atk F8 o W=
= B9 271 gmbd A Ak /‘E%Al{h Z
O aed, 7y AlolEe] Ao, A/4 =, i
Zlol, sl4w el 3719, 2 Ao A7) g 9

w9} Ar =2 o]elslo] HEMP 2 129} 7 1o
H AAGRS Qalste] Aol 28 & ¢ JlEs A
A= ek B3 A4kl =g AAIge] A, §
A, 79 bl St o] 7k AlolEdl - 24
Ze] L oF 4 YIS Sho] HEMP Hof 474

o Hel & {3 el o, 1 W82 1Y 3(b)<t
2t

W 71717t AskrzEe] ol A== HS-
F3 ghvtom TAE TRl A AHEE A
34 Qe B2 /el I P8 O1 40 EAIS}
ik

H oAl B2 Kansas studies, Army studyS ET|2

Smith and Arulanandan 2&[
3 A AL 5

=0 2 75t0] AEA

52 olg Johes sgon e

B:]/\‘— I_Y___qz _{\_7]@-0%}: E}- _,]5‘?- o]E_71—7l—
o Zo] 5% 9 Y AY T 4= QI E stk
53] EoFolut vre] Al & gAT 24 ol thgst
A

7) ahiol el wek Hest A7l kel 47}

2334



DE WS Fed k]
(0] 100IE) (&S S8 0iEH S50 DLW GF D] HB 5 e T e [ iMe T s
- Ere] 5
ral i Jom . horizonta |
w0 |-.....|Contral Lino 3w | horizontal
Corral Lime idm ', For izt
vertical
wf. :
Ll
£
-l
L ).
wl-
»f.
=
wf-
o i ] =5
Ry
] | AT |

(b)
I3 3. (a) HEMP gfMa}p Xt s £ (b) EHFel 27(9t
=g 70|29 Tx0| M2 K& Mo LM aE
Fig. 3 (a) HEMP Generation and EM Wave Analysis Tool

(b) Generating Probability of Induced Voltage according to
warhead size and structure of serial cable
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