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=0 IR T, I B, = 0, AN RAMESHRE o =& b, IABMIERIR E,
B mma%’,aums.zo)&(a.zm%@;

= aKo(Tob) A, = al";(r:,b)
KB o #0 ry R, mdﬂ%“ﬂ?"%‘#ﬂ@?miﬂﬁ&ﬁ%& k %ne’—:céﬁﬂa‘)’%& ko RRBFEC.
- Bl (3.20) IS M EE AR H, RS, A
1

i COSS[’[KO(,.Ob)II(rOb) + Ig(rob)Kl(;'ob>] = do‘b_'

arg
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X EDAREE, Rk r = 7o, Al
Ko(roB)Ii(ry8) + Io(ri8)Ki(rod) = -,
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BrLA dy A5 1.

e (3.20)—(3.31) HRAM K, ﬁ&ﬁéﬂ&—%i(ﬁuwﬂmﬁmxma@ ) , B
Py P 3k BeRSE PR KRR o > p RIRAY, BRLATE B R BRIE/R 48 (Sommerfeld) HHY
gy

IBEEA %&PE (a): FEMH a > p, THH o > A, TE LG BRETRES J 38T A B A5
e , BN T A (3.20)—(3.31) BIHAE o > & WP ELTH RS RAEE, BIE » = 0 RIS,
B o7t B I(ro o) RE AW 64F, I o Z 6 1, H

ay = A{) Ko(fn P) 5

by = Ziomb g oy J“!'ng pKo(700)
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Ly = l(')Ko(foP):
Mo = 1wt dy Ki(rop) — —Sﬁl—(’-ba—cos—‘/' I pKo(70 0D,

To

iﬁu)fﬁ(s.l)&(z.w),(2.20)“&%‘ n = 0 BIHAL, 53

= [ ey — 2 )] =
£33 @

)

— W{N/ o B KaCro8) + £ iy fy Filret) . S cosd lsbKo(rm]} (4.1)

r
£33 0

\/g = Ay Ko (ro ) = { B8 rr(reb) +
* '\/gll gu

+ Vg [i‘”s“ A g (rob) — §£‘%°-°s—"’ 5 bKo(rob)]}, (4.2)
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2l =0

\/_g11lp=b ’ \/gu
o a ., 83

Veu lp=z, costli ’ &/;a_a

—_ sm(,b cosc[r 5

p=b e

= bsin¢;
p=b

Jgﬂlp‘b = COS(II ~/g33 =~b.

HmGDRG42),B8 - .

[ b sin PKo(ro b) Wb sin'riws Ky(7o b)] Ay =
7o

- _ & iop , (7o) » ]
| —zo[ L R (r0) + W - ¢ Ko(r b)] | (4.3)
y:3
[bKo(rob) Wme—K,(rob)JA{,=o L (4.4)
To

E)“UEE n=0RMERT,E ﬂ#ﬂHEA&%THﬁ%E@ REIB AR,
EZIk: 1, =0, 4, % 0, AIHAFEE L 7o Ha'FitH%E

¢ Ko(r0%) . =
3 XoCred) rob = iweW b} , (4.5)
HEWE: 5 %0, 4,=20; 7 ﬁ/@?ﬁ
Kl(rgb) — w A (4.6)’

ro 6Ky (ro b) iwpd
f@](‘% 5 )iﬁﬁfi/\lﬁ]’ﬁﬁlﬁi Eﬁ%-?ﬁ.h% ﬁr&f?iﬁﬂﬁ%ﬁ@"

Ko(Pb> = ; .
Kl(p{)) iWko, (4.7)

EERRTFRE 8] § 62, K5ERF0(4.5)FARKM BFUATLME: 2> 4, o > b ‘
&P, R AR B mwwmfemﬁmm—mm@%—s@mm AREEHE TP,
o= VK= - (4.8)
Vi 35¢ B B '
ro = ~/T%os’¢ -5, (4.9)

ZEAE, XEEZAMT Wﬁzu,xﬁﬁﬁﬁyfﬁﬂﬁéﬁﬁ% z, RFHBRE é””, (1) =3
%‘nyh‘xﬂﬁ&bﬁ% a, BFMER 7, BERMBEERK I (SR 08REHE) fla i
%%, W23 | '

o 2 ,2y/2 — 4% .
1= (24 od*d®) o

¥ RAGORE, TUES(.0) 5(0pRES
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BrDdniRaE Ta = K1, QT = :

. N
$R(4.5)F0(4.6) , T LA AL 8106 5 35,
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FIR &) LIKE 7 % 0 BB FFRAEEIE SR, *ﬁ#?‘?ﬁ%ﬁ ERWE %
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§ 5. PRUEAEIR IR B S R
s AT S AI— MR Rk, FORTE EABE @ A9 & Enn 3
H,., B2, 3] TR PEB & H, Iﬁ%iﬁﬁﬁ@&@i E%%ﬁﬁﬂéﬂﬁ%ﬁ o RN §3

BT R EH 0 A A LE R 2,
R4 , 42 B RETE B S8, m BUR AR E MR E
my = Ae™** ], (gr)e’™, ) (51)
R L= =K | o ]
%t FHBL, |
H, = & = i}lgAJ:n(gr)eimeeﬂm: 1
' O0r0=z o
- P __,m im0 iks
Hg 906, - A " AJ(gr)e™® e, .
oy im@ i
Hz — 12 + 22 = gZAJm(gr)etmoetlu,
S 3 (5.2).
E, = iop 1‘660 = —w."'L:" A]m(gr)e;me eiln"
Es = — iwp 9— = - iwpgAJ:n(gr)e"”’oe"’”,
Or
E; = 0;
b &)
= E,cos0 — E¢sin0; E, = E,sin0 + Eg¢cos0; (5.3)
T(2.7) 50, 3)>%£‘J .
—LEa =E:a = —————[— psin acos PpEa + pcosacosPEy + psindE,] =
g Vg ;
= —~—/—1~_-_[E,pcos¢,b sin (8 — &) + Eg¢ pcoscos (0 — a) +'pisin¢E,] (5.4)
g : . .
HEQ5)KX,mE
0 — g = tan~" p.sin Bsin¢ ,
a + pcosB
B LA

r

sin (0 — a) = —&I—I—B—Sl—ri'b- cos (0 — a) = ii—-—‘gs—ﬁ—, . (5.5)
Hudf a > p, HI '
cos (0 — a) » sin(0 — a),
L5 2MA(5.4), Mt m = 0 ByIEDR, 15H)

Ep = Ag”" iwpgl(gr)cosy -‘f——-*—-——i-c—(-)ié,- ¢ (5.6)
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K Ep. RBEFI(27)5(5.3), @3

) L1/2Ea“ = 1—{“Er tan ¢ cos Bsin (6 — a) + aFo tan ¢cosBcos( — a) —
£3 4/g .

- aE,, sin B cos (0—a) +aEe S22 in B sin (§—a) — psin*Bcos ¢ sin YE, sin (0 ~a)—
cos¢p cos¢

— psin’Bcos P sin pEgcos (0 — @) — psin Bcosdrcos BE, cos (6 — a) + .
+. psih Beosdcos BEpsin (0 — &) + EglacosB + p(cos?B + sin? 3.sin’¢[;)]},
FI cos (0 — &) Fl sin (0 — @) B FER(5.4RA L3L, 133
Ep = cos¢ [— ’ sin B fazs1n2</)+r2cos2</;) +Eg ia:l-ﬂ(acos,3-!-"0—,0sin’,Scos‘(,b)-i-

a 7 CcOS
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SEAE Epa 4&&(3 I)Bﬁ%"ﬁ' ﬁﬁi‘ﬂ‘:@ l‘L*—*TE%’RE&ﬂ‘J?‘JBﬁEE@W
# tan—1 —RSinp
Lilg(a® + 2apcosB + pHVle  *recorb = Z Ji+n(ga)In(gp)e™ P+,
B a > p, A '
r*=a* + 2apcos B + p* — p*sin* B cos’ P = &* + 2apcos B + o,
B LA »
- —i tan—1 psinf o
Ji(gr)e atpoosp = 2 J1+m(€8) I m (gp)e”""“"') (5.10)
WA . |
i sinﬂv_: S T2, (5.11)
I'=tatang, ' (5.12)
it} -

Epa = &' 3 am(p)e’™®,

. n=--00



v -

s o

12 # TR R BT R LA 649

XE

27 . .
am = L tiopcosig || (grreoine i ap, (5.13)
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ﬁE%E:@‘%aﬁ:
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Wufﬂﬂﬁﬂ@@ﬁ%ﬁﬁfﬁ:%ﬁﬂﬁﬂ*ﬁﬂ w219 F ﬂ#éﬁ%"ﬂﬁ AL (5.20)R;
T AR A S L ARG 90 ; Bebt, (BRI & &b, RIHRFERN,
$F Eox ZUPIRFIFERBEAIFHEE, 24 sing = 00 ,(2.20) HARW R , T (2.19) M 4S1E
Hrg, -

[(az — D h(ea) + £ Jo(ga)] = L W (iwe) I i(ga). (5.21)
2a b

MW =0 i, "ERZE E DR B AT SRER, XL ENE E, F, BB
PR R T & &b, EfER PR R, A LT ERAIHAM TR, RFTTLL
B EHE M E A IR AEA, XTF sing % 0 RIBRIER,RA2.19),(2.20)—HH5HE, -

’

B T X m

[1] TIBozgoeep, C. I., Teopun 3MeKTPOHHHX NPHEGOPOB CBEDXBHICOKHX uactoTt, I. JI. XI.
[2]. Morgan, S. P. and Young, J. A., BST] 35 (1956),p 1347.

[3] Piefke, G, 4EU. 12 (1958), No. 7, p. 309. .

[4] Kaueneneuﬁaym, B. 3., P. H. 3. 4 (1959), No. 3, p. 428.

{57} Sollfrey, W., J.4.P. 22 (1951), No. 7, p. 905.

[ 6] Strattod, J. A., Electromagnetic Theory, 1947, p. 38—47.

{71 Jleowroemy, M. A., HccienoBagus uo pacmpocTpaHeHHe pazxaononn cGopuak 11, cTp. 5.
[ 81 Bakinmretin, JI. A., DnexrpoMarHATHH BOJHH, § 62,

[9] Watson,”G, N, Theory of Besse] Function, Ch. 11.



12 R BB b LA 651

ELECTROMAGNETIC WAVES PROPAGATED ALONG
HELICAL WIRES

Gu Fu-Nian

(Peking University)

ABsTRACT

In this paper we take helical coordinates, which® first appeared in literature [5], and get a
series of solution in § 3, under the condition of g 3> 2, where 4 is the radius of cylindrical tube
and & that of helical wires. In § 4, we discuss the properties of slow wave propagation and
point out, upon some limit case, it is similar to general cylindrical wire, In § 5, we take part in
helical waveguide belonging to fast wave, After some approximation we derive two characteristic
equations for the simplest case, but upon them no numerical calculation is carried out, If it is
necessary, we may do it later. In general the paper is featured by a more exact but still more
complex calculation.



