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r , t'l-) r:r~t ak i loc-ted, n t t Y = l .07 ~ but (.t 

y • 0 . >37 ).. • A z incrca c , the ar.P lit e of t'·. fir t 

peaks drQ J ff rat .. r >i ckl , · h "le t:1 t of th .or . di ­
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of th dielectric rods . 

The diffracti n in t e plane of th dielectric rod 

for y ,reater t an ). is nearly tl e same s t}1at for the c 

d•1ctin=> rod as rer;ards pe k positions . ~Io 1 v r, the inten­

s'ty of th first peak ic les~ t han that of the fir t pe~k in 

t he condtcting case and the intensitie? of succesnive peaks 

dr p off more ! r dually . 1h0 fir~t pea is located 1t y • 

0 . 937 ). exact y as in the condu ct in. case, and the peak separa­

tion is l . Og ).. , nearly th same as of the conduct in , case . 

Lo rever , at y le. s than 'X for all r>attern"' be ind t' e ro d , th 

similar'ty cea eo . In t e first lace , t 1 intensity ' mmedi­

ately beh'nd the ro' i apron unced a imum {Fi 11 (2)) 

wit I/I0 - 0 • 7 aYld this drops off to zero near z • 2 ).. an 

th n increases as z increases (Fi 13) • Further , as shoWl in 

i 11 (2) t ere is s~all partially resolved aximum which 

i crease ~ arply , becomes resolved and movev out to re ter 

y (Fi 11 ( 3) , ( 4) ' ( 5} ' ( 6) ' a z increases. 'V/hen z :: 2.4 ~ . 

'it is much hir;her th n th oth,r >eaks in the patt rn a is 

l c t d at r • 1 . 65 ,L T e o i . in first peak of Fi ~ 11 (2} 

has been decreasin()' , and as z inc aaes , the second peak is 

al o d creasin _. t z • 2 . 4 ~ , t hese , ve all but disap eared . 

The e are the main differences in th t o patt rna . In 11 

ca e t hat can be c mpared, th patterns for t 1e cond 'ctinB 

and di electric r d5 arc ver. si ilar f r large y . Fi~ 14 

(1) , (2) , ;;)h \i t he atterns for z • 0 . 625 .A of bo h the dielec­

tr· c and conductin . rod , lott ed on the sa e he ct for pur­

poces of comparison . The t~eor y f r the dielectric rod l.S not 
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te~l knoro and hence , n the bas is of the r" these n rnol ies 

cannot be explained readily . However , on th b si• of .eo ­

. etrical optics it uo l d seem that t~ c centre peak , i ed ­

iately behind the rod ia due t "O e focusing effect of the 

cylind r , actin , a a cylindrical lens , hich , if t he 

dlelectric con t nt of h rd rubber for the l· ve-length of 

th"s ra iation is in the c or ct range , woul pl ce the focal 

point ins ide the cylinder itself . Further experiments sing 

dielectrics with vario valu s f r fract v index. l·.~ht 

substant"ate t is idea , Of course, for a lens such as this 

·it aperture of t e rd · r of a wave-length , diffraction 

effects 	 "11 predom·nate . ~ 
l l.. s f: se n in the whole set f4 

patterns . 

{ 4) RESULTS F HASE .•!EASUR I MU~ s 

To under~tand th patterns of pla ~e shown in Fi~ 14 

(3) , (4), it :s necessa y to ho th co ponents of the phas 

of he total field . 

If the ori ,in 1 c lindrical ave front amplitude is 

re1re ented by 
c e i ( yz)

J z 	 = C (co +•i sin~ ) 

ere c is a constant a1 d + • 
(Fig 15) . 

The amplitude squared is 

A~ = c s 2++ ~ in 2 + 
and 

tan = 	 , in ~ 
cos cr> 

Hence <P re resents the paso of t he field relat · ve 
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n it t . . i a l 1 n ilV v ( i 15) . 1 an obstncl 

t h . i ld cor i ts of two :o rtlocat 

it t'1 in ic n... f:tclJ. md 

Ar, re-ro.di .... u d fi ( . 
'.1.'he point f •'i C' l sion i ,. z . . . 

z • Ai ... r - c·e ·+ ( yz } + ( t .rl!ls 
r -rnd · 

duo to 
"ion) 

( .o f+~r al ter.n ) 

i (C sin cJH~ re ,_l terms) 

nd 

tan A = 3 

e o cry b 'ned fi.old~ ·.t l .e t>o'nt {y,z) 

Call t ha""e of t o-r di t d co ,>o nt 't' • Then if he 

su iven in 3 bcv , C!ln b, ev 1 ted , t' .ta rtnit d · nd 

i rccti n 0 t e r :: •Jltant an r '-r di t Jd component . y b 

obtained exper ·.. nt lly . t e t roblcm i . o ·m . 

en 
..­ .. ~ 

Az A· + • 

The i th refore.ce 0 i 15 (b)
' 

2 
· r -

Therefore Co s 8 1 = 

r 2 -- A 2 + z 
2 

- 2 r z cos e 2i r 

nd Co. e2 . 

z 

2 

2Ar 

http:refore.ce
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2 

: \l c, fro i ., 5 (b} 
2 

A :: 4> - c -1 r 

or A :: cv. co -1 

2 r A 


her 


A i. c h e of t , tot 1 co o"ned p tt rn r 1 tiv to C 


<P i th of t e ir cident ld relativ t C B, 


'f' i t} ha of th r - di·t d r-:.. 1<1 r t• to vA 

' 

) i~ tho dif r nc n h of i n Ar • 


·l alit tiv ly t )iC 11r0 1 ok liko thi • "'h 


h • cp r res· tt t e d · . t nco 2...!!:~ t, r u .h 1lc 1 

). 

t tr vel, fro t (, w v front to t 1 1 · n, C h c1 re-. 


r sent., t1 1 n t' r u, · th prob mov • In ot er 


r s, C1 r y fro the ource lU~ tr v 1 v r lon er 

') t 1 n t di of t' , :>rob fro. inere 

Tr.u t e '1a c of t t ny v on c 1 r; n 

ph . t 1 r 0 ct t :.-o · nt ly!n cl r to A. 

i -~ho · n by th dott d curve n .t'l 14 { 4) , ( 5) • Th vector 

on t .. 15 ( ) defin ,, ~ fro th zero r ference l-inei 

(p t ' and as Y incr a. D from 0 to 15 ) y ' <t> ill in-

fro 0 t 1800 1 'l vee .,r Az repre ...nt t e 

diat .f'... 1<1 .d it .iv r a cl> incrby "' . · '~' 
incrc; se~. r p dly ill co. >1 "'t n eye of r.h DC 

(360° 1 ~) in '> .:Jr xi. tely on ·ve- l n·th o o· th tr vel1ed 

by t . p ob • ). 0 t e lt nt fi ld , Az , \·ill b a m xi ­
' 
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mu. when <\> ='f' , ( l • 0) and hence . en Ai and Ar are directed 

in t .c sarne directi n , and z will be a minimum 1hen Ai and 

r are directed in the o Yposite ense , that i , when ~ = - 'f 

( ~ = 180°) . T is f ct is hom in ig 14 (3) (4) . (conduct ­

in, ad dielectric phas s respectively). The ar u t holds 

for both rods nd only t~e conduct in rod ~ill be c nsidered . 

Point . on F" 14 (1) represents a maximum in the 

dif ractlon attern . Corres!ondin to tl t point , A on 'ig 

14 {3) represente a point where the resultant ph e inte ­

sectv the 4> curve , thus ind ·catin ~ ~ = 0 . 1he points B, for 

t e mini m on the diffr ct ion curv re iven w en t e 

r suit nt phase oes throup:h one cycle am int ersects a(!"ain 

t . ~ curve . Henc e <i = 1 0° and this c rresponds to a minimum 

on t he inten ity curve {Fi 16 (1)) . 

! 01 ever , t phases or y 1 s"" t l an 1 . 6 ). do not obey 

th"s r ument , and e ch cas .u t be tr ated separately . 'on­

P.ider the contribut· n to Ar as a serie~ of r ays arriving 

fron the source alon. the plane F DE and pr ceedin fr m 

there by furt her Huyg ens' avel ets to t he point under con sid­

eration on C A B. T ese rays tr vcllinr t hrou h t e points 

on F DE oore remot e from D ril l l a. more in phase than those 

ray... tr vellin. by - more direct route . Al o t he mor direct 

rays contribut e more to t he resultant intensity because they 

a r e lar _er n a litude . If t ese d r ·ct rays are c t out as 

in the case for )Oint on CAB i mmediMtely behind the r od , t he 

1 et resu t "11 be oh ae hich lars the zer phas e f t he 
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incident field. 'l'his is hown by th central hump on Fi , 14 

(J) . In the dielectric case , ener y is obtained throu&h the 

rod ·nd thi ar~u ent no lon~er h lds. It is observe from 

Fig 14 (4) th t th radiation arrivin at points i ~ediately be­

hind the dielectric rod rc l inf; i n phase H'th res pect to 

th i cident field . The ener .y uffers , it were , a phase 

shift in passin throu h the rod . 

Quantitat ive meas re ents of ha e are difficult . The 

app r tus i. so rran~ed th-t the pha e ' ndicati n t i 

minimum and t he pr be i run over a sufficiently lHr ~e di s­

tanc so that a axi u wh 'ch ives an indication of ¢> = 1S0° 

ill ap )ear . Tht t e 4> = 0 and ct> = 180° oints re known nd 

the scale of relative phase is e ta 1 shed. H 1ever, limita­

tion of track len ._ th in th Y i rection for snch lar e dis­

tances fro the ource did not allo f r m re than tho e shown . 

E t imat s only of t ho se limits can be made by ext r apola­

tlon . or t he conducting case , cp = 0 corresponds to a cale 

readin , of 62 and •=1 :oo corre ponds to 85 units of scale . 

For the di el ctric ca es ct> = i., e;iven by a scal e re"'din 59 

and cf> • 1 0° is ven by scale reading 82 . On t e whole these 

phase re ult arc of q alitative i nt erest only , the measure­

m.nt~ of i ten~ities and positions of peaks , ben of much 

reater imnortance in th diffraction problem . 
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