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I'eomerpuueckoit Teopun Audpaxuuu (I'TH), npennoxennon Keepom.

B cBsi3u ¢ 3TuMu coburTusivu kypuaa Antennas & Propagation

Magazine omy6amkosaa B 2013 r. cienuaabHYI0 CEKIHUIO U3 3aKA3HBIX
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a 3aKJII0YNTENbHOI - cTaThs Kestepa o I'T (GTD).

JdanHas Jekuus — 310 koMMeHTapuu k OT/1.
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What is the Diffraction?



e Grimaldi (1665). Discovery of Diffraction

L

blinds screen

i

Simple Definition:
- any deviation in the wave behavior from GO laws
More general:
- formation of wave fields in a space containing some objects

e Fresnel (1818) - first quantitative theory of diffraction
Since then this phenomenon has been called
the Fresnel diffraction.



Discovery of Diffraction changed the World
It made a tremendous impact on Science
Better understanding of Wave Phenomena
Development of Technology

e World of diffraction:

We hear due to diffraction of acoustic waves
We see due to diffraction of light waves

Many modern technologies operate due to diffraction of waves:
Cell phone, IPhone, Radio, TV, Radar, Sonar

Mathematical Formulation

3agaum nupakunm CBOJATCS K PEHICHUIO BOJJHOBBIX YPABHCHHUU IPH
3aIaHHBIX TPAHUYHBIX YCJIOBHAX

Exact analytic solutions exist basically

e For Simple shapes (;1enTa, chepa, amuncoun, ...) related
to coordinate systems which allow separation of variables

In the wave equation ( BbIposKaeHHbIe KOOPAHUHATHI TPEXOCHOTO
JIJTUTICOM/IA)

e Infinite series are slow convergent for high frequencies

and are Not of interest for modern H-F technologies
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e Direct numeric methods

MoM, Finite Differences, etc. also are not effective at

high frequencies

Ha BBICOKHMX 9aCTOTAaX MCIOJb3VIOTCH

Asymptotic Methods

Watson transformations of infinite series
Asymptotic solutions of integral equations
Ray approaches: GTD and extensions
Method PO, PTD, and extensions

Limited accuracy, but allow useful estimations

and clarify the physical picture of diffraction

Now cconsider in details

What is the Physical Theory of Diffraction (PTD)
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e The term Physical Theory of Diffraction highlights that

physical concepts play a central role in this theory.

Kak O0yaer mokasano B jiekuuu @ T/ mocTpoeHa

Ha TPEX ®ynaameHTtaabHbIX @Pusndyeckux Uaesax - Konuenuusx.

e Tepmun ®T/I BHepBbIe ObLT NPEAJI0KEH B MOEM JOKJIAAE

P. Ya. Ufimtsev, ""Physical Theory of Diffraction,"
2nd All-Union Diffraction Symposium,

Gorky (Nizhny Novgorod) , USSR, 1962

M B xHHUre

P.Ya. Ufimtsev, Method of Edge Waves in the Physical

Theory of Diffraction, Soviet Radio, Moscow, 1962



MockBa, 1962

Kak Bo3zaukiaa @T/]
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In 1954 after graduation from university | was selected to work in HHUPTHU

(Central Research Radio Engineering Institute) of the Defense Ministry.

It was organized in 1943 by the Stalin decree.

B 2008 r. u 2013 r. B MoCKBe B OTKPBHITO# NMeYaTH BhIILJIM KHUTH «65 Jler

HHUPTU» n «70 Jler HHUPTHW» ¢ noapoOHBIM ONMCAHUEM JIeATEJIbHOCTH 3TOT0

HNucruryTa.

Teneps 1 umero npaBo pacckasatb 0 HHUPTH u o moeit padore.
1o 6611 LlenTpanbubid UactutyT mo Ipodaemam Paguosioxkanuu.

The initiator of this institute and its first director was

Academician A.l. Berg

Admiral-Engineer and a Deputy-Minister of the Defense
9



Many talented scientists worked in the Institute

Among them were World-Renowned scientists such as

5

Academician V.A. Fock

He was really a giant in Science - Fundamental results:

- Quantum Theory : Method Hartri —Fock, Theorem Born-Fock

- Teopus ®oka o IIpocTrpancree, Bpemenu u I'paButaumuu
- Teopuss @oka o Iuppakuumnm 3J1eKTPOMATHUTHBIX BOJIH

e YcranosJjen [Ipunmun Jlokaasnoctu in HF diffraction
e Bgpenensl Cnenuanbabie Qynknun —Oynknun Ooka
e Paszpa6oran Metoa pakropuszannu (method Wiener-Hopf-- ®oxka)
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Academician M.A. Leontovich
B Teopumn nudpakunu emy npuHamiekat GyHaaMeHTANIbHE Pe3yabTAThI

e Method of Parabolic Equation

e Impedance Boundary Conditions
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3ameuarenbHblil yueHbldd, Yiien-koppecnongenT AH CCCP

5 N
-h

L.A. Wainshtein
Emy npuHapiexar Takue BbLIAKOIIUECHd JOCTHKEHUSA KAK

e Crporoe penienue 3axa4m
- Radiation from Open Waveguides

e Teopus OTkpbITHIX Pe3oHaTopoB
e Nonlinear theory of UHF Electronics

He was a manager of lab where | began work

There was a group that studied diffraction at simple shapes
MHe 0OblJ1a MOCTaBJIEHA 3ajgada —

- Iuppakuusa Ha Caoxuabix Tenxax (pakerbl, CaM0JI1€Thbl,..)
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Nnes ucciienoBanus -

Y1ounuth npudamxenne Puznueckoii Ontuku (PO=PO)

®O was Introduced by Kirchhoff for scalar waves (1882)

and extended by Macdonald for Electromagnetic waves (1912)

B sToM npuOJInKeHuN

AUPaAKIHOHHOE I0JIe PACCMATPHBAETCS KaK U3JIyYeHHe co3/1aBaeMoe

MOBEPXHOCTHBIMHM TOKaMH, KoTopbie onpeaeasoresa IPUBJANKEHHO

corjiacHo I'eomerpuueckoun Onruke

J=J%

ref _ -~ "tangential plane

inc

Tennb

~

~
~ I'panuna renu
\

Dif
Ho motHbIH TOK COACPKUT TaKKe AU(P. KOMIIOHEHTY \J :
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J Dif GO
O[lHaKO BAAJH OT FpaHHHLI TECHHU MaJia 1Mo CpaBHeHHI/IIO C J

,JGO

a BOJIM3H I'paHullbl TCHH OHA CPBHHUMA C . IJTH OIICHKH BE€PHbI

A TJIAJIKUX BBIITYKJBIX TEJ .

Dif
e For objects with edges J xonnentpupyerca Near the edges.

B 3aBucuMoCTH OT MoJIsipU3anuun

JJ[_)if — O(J GO) HJIN

‘J“D‘f‘>>‘JGO‘ with a>7 I —>o0 withr —0

]
M3 3THX OLIEHOK cJIeAyeT 4YTO

e ®O MOKET IIPABUJIBHO onuckiBaTh OTpaxkeHHble Jlyun
e Ho @O He MOKeT NPaBUJIbLHO onpeneauts Kpaesbie BoJaubl (KB)

e Mos 3ag1a4a ObLJIA IOCTPOUTH NMPABWIbHbIE aCUMITOTUKH 1ist KB nu

yTO4YHUTH PO
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Kuirou k PCIICHUIO - 3TO0 NPUHIAII JOKAJIbHOCTH:

Toxk BOJM3M OCTPOH KPOMKH CJIOKHOTO TeJsia

acumnroruuecku (IpU f =@ /2w —> )

IKBHUBAJICHTCH TOKY Ha KaCaTCJIbHOM KJ/IMHE

!
Kunn — moaxoadamasd KaHOHU4YECKada 3aga4da.

AN
/\/

Ee TouHOoe pemienue u3BectHo (3omMepdenba-1896, Maknonasna -1902).

OHo onuckIBaeT moJiHoe aud. moJie.
Sl BBIZEINII M3 TTOJTHOTO MOJISI TY €r0 YBCTh, KOTOPasi CO31aeTCH

Dif
ToaIbKO aud. Tokom J .

Ona umeert BU/1 KPaeBbIX BOJIH. Hx AMarpaMmmbl HANIPaBJICHHOCTH

NMoKa3aHbI AJS1 NPAMOYI'OJBbHOI'0O KIIMHA U ITOJYINIOCKOCTH
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270 270

ITOT pe3yabTat 0bL1 onydaukoBan B KT® B 1957 r.
Tam xe Brepsbie ObLIa ChOPMYJTUPOBAHA
HenTpanbuas ugesas T/

e W3 moJIHOT0 TOKA HA MOBEPXHOCTH TeJia BbIEJIsIeTCsl ero aud.
Dif
komnonenta J . B o0miem ciay4yae oHa HeM3BeCTHA
e MpbI HAXOAUM €€ NMPUOINKEHHO-ACUMIITOTHYECKH, HCXOAS U3
NPUHIIAIA JJOKAJIBLHOCTH M PellleHUus] KAHOHUYECKOM 3a1aun

e 3aTeM MHTErpUPYyeM HANTEHHYI0 ACHMNITOTUKY U HAXOAUM

Dif
npuGJIMKEeHHOe BLIPpaKeHne NI M0JIst U M3JIy42eMOro
Dif
TOKOM J

B pesyabrare mosiHoe au@. moJie onpeaeasercsa Kak cymma

UPTD — UPO + UDif
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«First | applied this PTD idea

to the Strip and Disk diffraction problems. The results were

INSPIring —o0HaaeKUBAIOIIHE

o Next problem
Scattering at a finite metallic cylinder with flat bases
6=180° /

6=0

=90

Oo6paTtHoe paccessnue — Backscattering

BbrunciieHa gmarpaMma pacCestHHOro moJist

17



1St mUJIHApa ¢ mapamerpamu d=A4, L=51

} 20tg/x/

20

1 75
3KCNenMMeHT

\_7‘_\\ A’;
\ ViIRE
! i1l

Puc. 7.

fecx = T 7 — TeOopeTHUYCCIKAAS 2 — BsKCINep¥MEen-
Tarvuaax. L yo=.

AKTD — 1958 1.

e Jra Teopus JId HWIHHAPA HIMPOKO ucnojb3oBajgacs B CCCP

I KaJII/IﬁpOBKI/I U3MEPUTC/IbHBIX MOJIUTOHOB H 0€e37X0BbIX KaMep.

e 3arem s1 npumMenuy POT/I nis ucciaenoBanusi TuPpakumm HA MOJEJIAX
0AVIMCTUYECKHMX PAKeT.
IMpumep

Orpaxenne or moaeau I'oarosHo Yactu Pakersl B hopMe KOHYCA
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When the angle @ —90°, the cone transforms into the disk

le/l ITOM OTPARKCHHOC I10JI€ USMCHACTCH KAK IMMOKA3aHO 3/1€Ch:

<-{-
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Experimental validation of PTD

>0}, PTD 1 A |

= /%_;
A 9
E.D 10 / ?

30db = p // \ PO ]

Difference / '
8 1000 pas —110 / L = !
—20 - e

1

0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
w
DT/l y10oBJIETBOPUTEIBHO COIIACYTCH € ICEPUMEHTOM, TOraa kak @O

JaeT HeBepHbIe pe3ybTaThl. Ee morpemHuocTs gocruraer 30 dB, T.e.

®DO 3navyenus B 1000 pa3 MeHbIIe IKCIIEPUMEHTAJIbHBIX!

e BIIHUPTU PT/I ucnojib30Bajach 11 pac4eTOB OTPAKEHUS

PagapHbIX BOJH OT 0aJLUIMCTUYECKHX PaKeT.

e A B CHIA - s pacueToB OTPasKeHUS OT CaMOJIeTOB. TaM Mosl KHUTA

20



ObLIa UCI0JIL30BAHA NP KOHCTPYUPOBAHUM CAMOJIETOB HEBUIUMBIX

ISl PaJapoB.
Ilepsoe cooomenne - B New York Times (Sci. Times Sec.), 14 mas 1991 r.

“Soviet Theory was critical in the design of USA Stealth Aircraft”

21



Stealth Fighter F-117

Stealth Bomber B - 2

HUcropus ¢ ucnoab3opanuem @T/I B 1u3ailHe ITUX CAMOJICTOB HAIILIA
oTpa:xkeHue B puibme

Pycckuit Cmenc: B norone 3a Hepuaumkoii / Russian Stealth ....

®uabM 0bLI co31aH HA Tenekanane « Poccusi-1» B 2007 r. On uMeeTcsi HAa BeOcauTe -
rutube.ru... HexaBHo Ha Tex ke mpuuunax ool co3gan Stealth- UcTpedouTenn u B
Poccun
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http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0CC0QtwIwBA&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D4Kr3Xk49NnE&ei=AoY8VJ75Is_moASDkIGwCw&usg=AFQjCNFfGA26jSXP-cPxJRzVrJekQ3mMXw&sig2=qdRUWZT9fyN-7_E0Q6Ofsg&bvm=bv.77412846,d.cGU&cad=rja

Caenviommmi ran B pasputuu OTJ]

HUccaenoBaBuue Andpaxuun Ha Yepupix Teaax

IToBox - Project for RAM

CHM3MTH MOIIHOCTH paccesiHHOTO moJisi HAa 40 dB , T.e. B 10 000 pa3

Limiting case — Reflection Coefficient equals Zero
Yepubie Teaa (UT)

10 - BTopas dusnueckast maesa T /]

JJI TOHKHUX 3KkpaHoB Mojaeb YT - ucnoas3zoBana Kupxropom

S ucnoan3oBaJ ee g Oo0nemunl Teu

1 MOJY4YNJI HOBBIC PE3yJIbTaThI.

HauoboJ1ee BaKHbIE U3 HUX .

e YT co3naror paccessHHoe moJie !

OHO coCcper0TOYEeHO B TCHEBOM 00J1aCTH —

- TeneBoe U3znyuenue (TH)

23



e bouia chopmyauposana Teopema o TeneBom Konrtype

«Pazauunbie YT, umMeronue 0IMHAKOBLIM TEHEBO KOHTYP, CO31AK0T

OIMHAKOBOC PACCCAHHOC I10J1C>»

e bbLi10 nokazano, 4yro Iomnass Momuocts THU mo BceMm HanmpaBJIeHUAM

Prot 1 ptot

Yeproe Teno ~ 2 Tlonnocmvio ompadicaiowee

IT0 pyHAAMEHTAJIbHBIN pe3yabTaT. OH yCTaHABJIMBAET
Judpaxkuuonnsii [Ipeaesr CHUKEHUS PaCCeTHHOIO MOJISL.
OH o3Ha4yaeT,4To ¢ NOMOLIBIO0 JObIX PIIM B npuHIIUIIe HEBO3MOKHO

IHOJTHOCTBIO 3aMAaCKHPOBATDbL 0Tpa>1cammnii 00BbEeKT

o HemaBno (AP Magazine, 2008) mHoii 0b1J10 TOKa3aHo, 4To TeHeBoe
N3inydyeHue siBJIETCH COCTABHON YacThi0 moJsd PO:

BTO IHOoJIC MOKHO AaHAJIUTHYECCKHU l'[peI[CTaBI/IT]) B BUJ/IC
UPO — JREF L yTH
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TH=0
b4

-’

OTpaKeHHOe nagei p //v TeHeBOe U3JIyUYeHHe

; f/'A UREF=(

orward

L l[.]'[ﬂ ITUX KOMIIOHCHT MOJIA IMOJYYCHbI CJICAYIOIIUC

AaCUMIITOTUYECKHUE OLIEHKHU.

U7 =0 in the directions of reflected rays

U T — O B HAlIPpaABJICHUHN K HCTOYHHUKY na;]ammeﬁ BOJIHbI

(backscattering — paano1oKaIMOHHBIH CJTy4Yaii)

REF __
U =0 g rnaBHoM Tenepom HanpaBJIeHUH
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e Tenepb nocMoTpuM Kak BoITJIgAUT TU Ha npumepe
AUPPAKIUUA AKYCTHYECKUX BOJH HA KECTKOM IMJIUH/PE

(c HEMOABMKHOI CTEHKOM)

----------------------- e
=

HaxkiaonHoe nagenue - 45° .

Bbruuciena guarpaMmMa paccestHHOr0 moJis

26



d=2a=31, L=21=91, y=45°

1053 73

15
- --:f' J _ | ii | !.
R e R
u; —Zﬂ-"'iﬂﬂ g AT >0 -0 0 10
- . ._\ T ._ v \'"‘":'-I-u_ I:-' f
345

— Shudow rudialion
——— PO field of hard cylinder

THU nomuHupyer B TeHeBO# 00J1aCTH.

BceaencrBue nonepeunoi Oughy3uu ono takike NpoHUKAET 1aJIEKO B
OCBCIIIEHHYIO 00J1aCTh.

e TH — BaxHass KOMIIOHEHTA AU . MOJIA, KOTOPAsA MPOSCHACT

ero GpM3n4YecKyro CTpyYKTypy
27



o Teopusi TU Tak:ke mo3BoJIsIeT YCTAHOBUTH (DU3UYECCKY IO
npupoay auppakuuu Dpenelis.

BepHemcs k onbiTam I'pumasnau

iy

blinds screen

Temusblie Kosiba — 310 pesyabrar uHTepdepenuuun TeHeBoro
Mzayuenns (blue lines) m Ilagarommux ayuqeii (red lines) .

3necr TU racut magamonium cBeT

e Jra uHTepnperauusa auppaxkuuu @peHensi corJjacyercsi ¢

MaTeMaTH4eckoii Teopueid @oka (1950).
28



Caenviommi 3tan B pazputuu OTJ]

OcHoBaH Ha
Konuenuun daemenrapubix Kpaesbix Bosan (KB)
10 -Tperbst Pusnueckas uaess OTJ{
Ee MmoxkHO paccmaTrpuBath kak Q0001enune

Huygens’ Principle of Elementary Waves (1690)

Exact mathematical formulation by Helmholtz (1859)

ITo anajioruu ¢ 3j1eMeHTapHbIMHM BoJIHAaMHU ['iolirenca-I'eabMroJibua

B DT/l BBOoauTCcHa mousaitue IDKB -

—3TO I[I/I(l)paKIII/IOHHaﬂ BOJIHA du, co3gaBaeMas 0eCKOHEeYHO MAaJIbIM 3J1eMEeHOM

peopa.
29



RN

IHosiHast BOJIHA OT Beero pedpa HaxoauTcsa uHTerpuposauem JKB

u:jdu
L

e KuroueBasi 3agauya coctout B BbiuucjaeHuu IKB.
3agaya cBOAUTCH K MCCJIET0BAHUIO
Caoxubix TpexkpaTHbix UHTErpajioB B KOMIIEKCHOM IJIOCKOCTH.
TOKII u Metoa CranuonapHoi da3sbl.

OTHOCHUTEJBHO NMPOCThIE acUMMNTOTUKU 1A JKB

e IIpumep: akycruueckass JKB B ciaydyae rpannuHbIX yciaoBuid Jupuxiie

(U= O ua IOBEPXHOCTH TeJIa)
IkR
€

du, ~U(O)EF (9.0)°
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F —nudpaxkuuonnbiii KoegpuumeHT

K= _Ut(011(00)3in2 Yo rae

T T\O7 + 7T\O7 —
Ut(al’%)zzasinzyo[mt (Ea%)—cot (éa%)],

AHaJIOrHYHbIE BbBIPA’KCHUS ITOJYYCHDbI I BJICKTPOMaFHI/ITHLIX BoJin.

Pazeuras teopuss KB 0bL712 HCILIBL30BAHA

AJIA PCIICHUSA PAIAA 3a1a4.

¢ Jluppakuus HAa MHOTOIPAHHBIX HMJIHHAPAX A

e Ha koHeuHbIX TeJsiax BpameHus (TB)

- Jluck
- YcedeHblil KOHYC

- YceuyeHblil mapados10u/

- YceueHas cepa
- [Ipou3BoJIbHBIE BBINYKJIbIE yceueHble TB
e HccaenoBasacs Bropuunas u Muorokparnas guppakuus KB

¢ bbb noay4densl acuMnroTuku st KB B okpecTHocTH QOKYCOB, KAYCTHK U

I'PaHuIl MaJal0IUX U 0TPAKCHHDbIX JIY‘IEﬁ
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¢ [IpumeHssi MeTOJ CTALMOHAPHOM (pa3bl K MHTErPAJLy AJIA MOJHOU KPaeBOu

BOJIHbI

mojgay4aeM aCUMIITOTUKHA

a4 eikR

ko'(Cy) R

KOTOpPbIE MOKHO HHTEPIPETUPOBATH KaK JTU(PAKIIUOHHBIE JIY4YH.

Ush = uinc (é/st) 1:s,h (¢’ (00,0() \/272_

e NmenHo 3T BbhIpa:xxeHus nocryaupyrwrea B I'T/I Kesuiepa.
TaM OHH MOCTYJHMPYIOTCH KAK I'MIIOTE3a, MbI Ke MOJIY4YHJId UX B
pesyjabrare acuMnrordeckou ouenku OT/] unTerpanos.
Takum oOpa3zom, I'T/] MOKHO HHTEPIPETUPOBATH KAK

acuMNToTH4YeCcKYI0 popmy OT/I.

e CymecrBenHoe npeumymectso T/l mo cpaBuenuio ¢ I'T/1
COCTOUT B TOM, UTO HAIIU MHTErpajbl OT/] n03BOJAIOT BIYUCIATDH M0JI€
BCIOJy, BKJIIOYAsl OKPECTHOCTH (POKYCOB, KAYCTUK, PAHUI] TCHH.
T.e. Tam, rae moJjie He UMeET JIyUYEBOU CTPYKTYPbI
urae I'T/l HempumeHnuma B npunuie.

Coraacno I'T/I mosie Tam oOpamaercss B 06CKOHEYHOCTb.
32



Tounoct, DT/

e OT/I npaBUIbHO ONMUCHIBACT TOJBKO TJIABHBLIN YJIeH B
ACUMITOTUYECKOM pa3io:keHuu 1 KB.

® JT0 MaKCUMAJIbHASI TOYHOCTh JOCTHKUMAS B COBPEMEHHOM
Teopuu NUPPAKIMHU ISl TPEXMEPHBIX TeJl KOHEYHbIX pa3MepoB
C OCTPBIMH KPasiMu

e ToibKO B 3a1a4ax [Jisl NPOCTBHIX TeJ (JieHTa, cpepa, FJIHIICOU,
napa0oJions, ...) yiaercsi IoCTPOUTh ACMMIITOTHKH BBICOKHMX

MOPSATKOB.

e B yacTHOCTH 1)1 0€CKOHEYHO JUIMHHOM JIEHTHI B MO KHUTIE

33



s 1 s e v Theory of Edge
Diffraction in
Electromagnetics

Origination and Validation of the
Physical Theory of Diffraction

This volume is a new revised printing which includes additional comments
and Incorporares corrections of misprints found in the first printing. It sup-
plcmmls Fundamentals of the Physical Theory of Diffraction (John Wiley

& Surs, Ing,, 2007), Togelher these lwo buoks provide # comprehensive
descripticn of the high-frequency asymptotic technique-Physical Theory
of Diffraction (PTD) widsly used in antenna deaign and RCE oalculationa.
This took: contains basic criginal ideas of PTD, examples of its practical
applicaticn, and its validation by the mathematical theory of diffraction.
The derived analytic expressions arz convenient for numerical caleulations
and clearly illustrate the physical structure of the scattered field.

This book is an essential resource for reszarchers involved in designing
antensas aad RCS calculations. It is also uscful for students studying

high-frequency diffrection techniques.

KEY TOPICS

>Theory of diffraction at black bocies introduces the Shadow Radiation,
a fundamental componeat of the scattered fisld

>RCS of finite bodics of revolution-cones, paraboloids, etc.- models of
construction elements for awrcraft and missiles

>Scheme for measuremert of that part of a scattered field which is raci-
ated by the diTraction (so-valled “onuniforn) current: induoed on scat-
tering chjects

>Develooment of the parabolic equation method for investigation of
edge-diffraction

>New exact and agymptotic golutians in the ewrip diffraction problems,
including scattering at an open résonator

sonaubewollsajg ul

BOOKS OF RELATED INTEREST
Fundamentals of tee Physical Theory of Diffraction, P.Ya, Ufimisev; ISBN 9780470(97717

Radar Cross Section, Second Edition - Knott, Tuley and Shaffer; ISBN 9781891121258

ditors; ISBN Y78 18Y1LZ1487

— 10 O Revised Printing
SciTECH ¥ i
. ’I,HL‘I.‘J}'HI\«G.H\( . LSRN ING P_ Ya, Uflmtsev
W 7318910121661

SciTech Putlishing, Inz., Raleigh, NG
satechpublishing.com

NMOCTPOEHbI PABHOMEPHbIE ACHMIITOTHUKHU C KAKOW YIroJIHO BHICOKOM

TOYHOCTBIO.

e ToyHocTh B npeaejaax nmepBoro YwiecHa aCMMITOTUKHA 00BLIYHO

npuemieMa B HHAKEHEPHBIX pacyeTax
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o JleoOHTOBMY:

On CIYUTaAJd, YTO B ACUMIITOTUICCKOM PCIHICHUHU I10JI€3HBIM

BJISMACTCH TOJBKO €10 II€PBOC l'lpl/lﬁ.J'll/DKBHl/Ie.

JleMCMTBUTEIbHO, BhICHINE YJIeHbl ACMMIITOTUKH, O0BIYHO He
UMEKT NPAKTHYeCKOro 3HaYeHus1. OHU MaJIbI M0 BeJINYUHE, U

AO0BOJIBHO CJOKHbI JIHA BbIUMCJIEHUH

> I

eab 3TOM JIeKUUM -AaTh 001Iee npeacraBaeHue o OT/L .

boJjiee moyiHoe NPpeaACTABJICHUEC 1aHO B CTATHE

P.Ya. Ufimtsev, “The 50-Year Anniversary of the PTD”, APM, June 2013

I[ETZUII)HOE H3J/10KCHHUE - B MOUX KHHUTI'AX:
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«Teopus Juppaxkuuonnbix Kpaesbix Boan»

UFIMTSEN
‘Ihe Lockheed b~117 Steaith righter and the Northrop B-2 Stealih

Bomler play key reles in teday's United States Force, These were the
Jirst two major aircrafi dexigns to employ the principles of Pyotr

- ] -
Ufimisev's Phyzical Theory of Diffraction (PTD).” 0 D Iﬁra ctl o n I n
From foreword by Kenneth M. Mitzner
Electromag netics

Origination and Validation of the
Physical Theory of Diffraction

This volume is a new revised printing which includes additional com

and Incorporares corrections of misprints found in the first printing. I -
plements Fundamentals of the Physical Theory of Diffraction (John Wiley
& Surs, Inc., 2007), Tugelher these iwo books provide s comprehivnsive
descripticn of the high-frequency asymptotic technique-Ph!

of Diffraction (PTD) widsly used in antenna deaign and RCE oaleulations,
This took contains basic criginal ideas of PTD, examples of its practical
applicaticn, and its validation by the mathematical theory of diffraction.
The derived analytic expression convenient for numerical caleulations
and clearly illustrate the physical structure of the scattered field.

This book is an essential resource for reszarchers involved in designing
antensas sad RCS calculations. It is also uscful for students studying

high-frequency diffrzction techniques.

KEY TOPICS

>Theory of diffraction at black bocies introduces the Shadow Radiation,
a fundamental componeat of the scattered fizld

>RCS of finite bodics of revolution—cones, paraboloids, etc.— models of
construction elements for aircraft and missiles

>Scheme for measuremert of that part of a scattered field which is raci-
ated by (he diTraction (so-valled “onuniform) currents indused on scat=
tering chjects

>Develooment of the parabolic equation method for investigation of
edge-diffraction

>New exact and asymptotic golutians in the grip diffraction problems,
including scattering at an open résonator

-
iL
o
0
(ad
q
o)
3
0
Q
S
o
.
0
®

BOOKS OF RELATED INTEREST
Funda a's of tee Physical Theory of Difractizn, P.Ya, Uimisey; ISBN 9780470097717

Radar Cross Section, Second Edition - Knatt, Tuly and Shafler; ISBN 9781891121258

Advanzes i Bistafic Raaar - Willis and Grittiths, Editors; ISBN Y78 18911214¥7

uonoeayyig abp3 jo Aioayy

Intraduction tn RE Stealth - T). Lynch, Jr: ISBN 9781891121210

/j ' Revised Printing
SciTECH -
’l,‘BLFb}.(h‘v(F.[N( ‘ f c P, Ya. Uflmtsev

SciTech Putlishing, Inz., Raleigh, NG I
sdtechpublishing.com 73189 1

SciTech, 2009

IlepeBenena Ha pycckui si3bIik, bunom, MockBa, 2012
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«OcHoBbl Dusnueckon Teopuu Audpakumm»

Fundamentals of
the Physical Theory
of Diffraction
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PYOTR

Wiley & Sons, 2007
OcCeHBI0 TOI0 ke roJa M0 3TOW KHUTE A IPOYUTA KYPC JeKIUu

Ha PusnyeckoM Pakyabrere MI'Y.

KHura uznana rak:xke 1 Ha pycckoM si3bike, bunom, Mocksa, 2009
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«OcHoBbl DTD», 2-e uzganue

15/16in

mo I:IF: il -
| & | Fundamentals of
es at perfectly .
o solve various scattering Ufimtes th e PhySI Cal Th eOI y
analyti e rly illustrate t . - PR .
' of the scattered field. They additionall T D TT - t
ofthr:—rr:_ﬂ ed ;En; n:;itf'Te'ractdet:; ; and tueI:r‘u;: asmirlll: he fields O I I aC IOn

in th y ustics and f h radiation, a fundamental
component of PTD, is introduced and proven to contain half the total
scatt power. The equivalence re 5 ustic and
romagnetic diffracted a asized.
Throughout the boolk, the author enables readers to master both the

Second Edition

I3

sAYd

theory and its practical applications.

Plotted numeric results supplement the theory and facilitate the
visualization of individual contributions of distinct parts of the

scattering objects to the total diffracted field

Aloay] |ed

D mments help readers understand and implement all

;

the critical steps of the analytic and numeric calculations

Problem n each chapter give readers an opportunity to
analyze and inv e the diffraction phenomena

=,
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PYOTR YA. UFIMTSEV, PhD, D.Sc, has been recogni for his
outstanding work in the theory of diffraction and agation of

2y} JO sjejuswiepu

uonoeII JC

of California at Los Angel

.rl.- e. Among Dr. Ufimtsev's ¢ honors and awards are the LS Pvotr Ya. Ufimtsev
State Prize and the Leroy Randle Grumman Medal. Y . -

Wiley & Sons, 2014

BoJiee 40% HOBBIX pe3yJbTATOB !
B KoHIe KaK10H IJIaBbl IaHbI 32/1a44 U UX PelIeHUs
MATLAB nporpammsl st 1upakiiMOHHBIX MMOJIei

Wiley umeet 3s1ekTpoHny0 Bepcuio, E-book
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e Bce 3TM KHUIM coJep:xat
TOJIbKO OPUTHHAJIbHbIE pe3yabTaThl OT /]
noaydyeHHsie ABTOPOM,

HeKOTOpre N3 HUX - B COTPYAHHUYECTBE C KOJLJICTraMM.

e B kHurax umeercss o0mmupHasi oudauorpadusi pador, OTHOCAIIAXCS

K OT/l 1 k Apyrum, ajbTePHATHBHBIM MOJAXO0AaM.

e KHuru Moryr ObITH 10JI€3HbI B PA3HOO0OPA3HBIX BY30BCKHX Kypcax,
KOTOPbIE BKJIKYAKT B ¢e0s1 BLICOKO-4ACTOTHbIC ACUMIITOTHYECKHE

MeTOAbI B TEOPUHU TUPPAKIINN.

e Tepmun —Pusuueckas Teopus Indpakuuun — yxe T1aBHO UCHOJIb3YETCH
Kak KJ1louegoe c1060 (key words) B kiaccu(pmKanumu HAYYHbBIX

nyoJMKanum
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I'naBubie Utoru OTJ

e ACHMITOTHYECKHE OLCHKH PAINOJOKAINUOHHBIX ITONCPCYHUKOB

pPacCesiHuA AJIs Moj1eJier 0AJIMCTHYECKUX PaKET

e OT/l ucmosb30BaHa B JU3alHE CTEJIC CAMOJIETOB U KOpaodJien

e Paszuta Teopus TeneBoro U3iyuyeHusi, KOTOpasi M03BOJIHJIA
- BBIICHUTH (PU3HYECKYI0 npupoay audppakuuu Openelis

- onpeneautsb Juppakunonnsiu Ilpenes ymeHbIneHus:

PACCEAHHOTO ITOJIA C MOMOIIBI0 IOIJIOIIAKIIMNX HOKPBITI/Iﬁ

e PasBura teopus JiiemeHTapHbiX Kpaesbix Boun (KB), koTopas

MO3BOJIAET UCCJIeA0BATh TU(PPAKLINIO HA TeJIaX CJI0KHOU (GopMBbI
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Bo3mosxubie IIpumenenus OT 1

KOHCTPYHPOBAHHE MUKPOBOJHOBBIX AHTCHH

pacno3HaBaHue 00bEKTOB M0 UX AMPPAKIMOHHBIM
XapaKTepUCTUKAM

pPACpOCTPAHEHHE PAAMOBOJIH B TOPOACKHUX YCIOBUAX

pacuer oTpaxkarejie ¢ 3aIaHHbIMH XapaKTePUCTHKAMH

B KOMOMHAIUHU ¢ YucJeHHbIMU MeToaamMu , ®T /1 Mmo:xeT ObITH
HCI0JILOBAHA MPH pa3padoTke 3P PekTUBHBIX THOPUIHBIX

MCTOJAUK IJIA PCIICHUA CJI0KHbIX I[I/I(l)paKIII/IOHHbIX 3adav

The End, Thank you for attention!
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