
ABSTRACT

Suspended s lo t  l in e  is  a s lo t  l in e  suspended in  the H-plane o f a 

re c ta ng u la r  waveguide housing. This th e s is  presents a r ig o rous  a n a ly s is  

o f t h is  l in e  and i t s  v a r ia n ts  fo r  c u t- o ff frequency, propagation  

cons tan t, bandw idth, power hand ling  c a p a b il i ty ,  c h a r a c te r is t ic  

impedance and losses. The s truc tures  analysed are: symmetric suspended 

s lo t  l in e ,  suspended s lo t  l in e  w ith a r b it r a ry  located s lo t ,  s in g le  f in  

suspended s lo t  l in e ,  s in g le  f in  b i la t e r a l  s lo t  l in e  and a n tip o d a l 

suspended s lo t  l in e s . A s lo t  l in e  resonator was a lso  analysed fo r  the 

resonant frequency and end-effect. A ll the re su lts  p e r ta in  to the s lo t  

l in e  in  X-band waveguide housing.

Symmetric suspended s lo t  l in e  was f i r s t  analysed us ing  in te g ra l 

e qua tio n  approach and f in  current as unknown. The a n a ly s is  was ca rr ie d  

out in  s p e c tra l domain using  method o f moments. The Green’ s fu n c tio n s  

were ob ta in ed  us ing  spec tra l domain imm ittance approach. Cut-off 

frequency and propagation  constant fo r  odd as w ell as even modes o f the 

s tru c tu re  were determ ined. The s truc tu re  was a lso  found to support 

LSM-mode which is  the fundamental mode o f a p a r t i a l l y  f i l l e d  

re c ta n g u la r  waveguide. The numerical s o lu t io n  was found to e x h ib it  

r e la t iv e  convergence behaviour.

The f i n  cu rren t approach is  observed to  be in e f f ic ie n t  s ince  i t  

re q u ire s  more number of b as is  func tio ns  fo r  an accurate  s o lu t io n . 

T herefore, the s tru c tu re  was la te r  analysed us ing  s lo t  f i e l d  as unknown 

in  the  in te g r a l  equa tion  approach. Separate b as is  fu n c t io n s  were used 

fo r  the odd and even modes. The bas is  fu n c t io n s  used fo r  the odd-mode 

are same as th a t used fo r the a n a ly s is  o f f i n  l in e s . For the even-mode, 

b a s is  fu n c t io n s  in  power se r ie s  expansion were used.

The c u t- o ff  frequency was ob ta ined  by s u b s t i t u t in g  the p ropaga tion  

cons tan t /3=0 in  the determ inant of the c o e f f ic ie n t  m a tr ix  and f in d in g  

i t s  zero . The computer programme was s tandard ised  by computing the 

c u t- o ff  frequency and propagation  cons tan t o f f i n  l in e .  Then the 

r e s u lts  fo r  suspended s lo t  l in e  were computed and compared w ith  those 

a v a i la b le  in  the pub lished  l i te r a tu r e .  The agreement was e x c e lle n t  in  

a l l  the  cases. The c u t- o ff  c h a r a c te r is t ic s  and p ro p ag a tion  cons tan t fo r
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a suspended s lo t  l in e  w ith a r b it r a ry  located s lo t  is  a lso  presented. 

The measurement o f propagation constant was carr ied  out fo r  an 

a rb it r a r y  loca ted  s lo t .  The agreement between the measured and computed 

va lues  is  found to be f a i r ly  good. E x c ita t io n  o f suspended s lo t  l in e  by 

waveguide and suspended m ic ro s tr ip  are a lso  discussed.

E le c tr ic  f i e ld  d is t r ib u t io n  fo r  the odd, even and I.SM modes was 

computed and p lo t te d . Even /odd e le c t r ic  f i e ld  d is t r ib u t io n s  were found 

to be s im ila r  to the even /odd f ie ld  d is t r ib u t io n s  fo r coupled 

m ic ro s tr ip s . F ie ld  d is t r ib u t io n  for the even-mode fo r  d if fe r e n t  s lo t  

w idths show tha t the amount of power coupled from the lower h a lf  to the 

upper h a lf  o f the s lo t  l in e  increases w ith  increase in s lo t  w idth . This 

w i l l  be u se fu l fo r  the design o f d ir e c t io n a l couplers and power 

d iv id e rs .

C h a ra c te r is t ic  impedance based on power-voltage Z (P,V) and

vo ltage- cu rren t Z (V, I)  d e f in i t io n s  was computed for the odd-mode. The

r a t io  Z (P ,V )/Z  (V, I )  reaches 4/rt as the w idth  of the s lo t  approaches 
o o

the f u l l  w id th  o f the  waveguide. The conductor and d ie le c t r ic  losses 

fo r  the odd and the  even modes were ca lcu la te d . The v a r ia t io n  of 

even-mode conductor loss is  s im ila r  to  th a t o f a rec tangu lar waveguide 

propaga ting  the TE^-mode. But the magnitude o f the loss is  more due to 

the presence o f the f in s . The maximum s lo t  e le c tr ic  f i e ld  o f a s in g le  

f i n  suspended s lo t  l in e  fo r  u n it  power flow  was computed and compared 

w ith  th a t o f f i n  l in e .  I t  was found tha t the s lo t  f i e l d  in  suspended 

s lo t  l in e  is  lower compared to the f i n  l in e  re s u lt in g  in  la rge r power 

h a nd lin g  c a p a b i l i ty .

A na ly s is  o f the v a r ian ts  of the suspended s lo t l in e  showed tha t 

a n t ip o d a l b i la t e r a l  s lo t  l in e  can be designed to have a c u t- o ff  

frequency o f about 850MHz w ith  an X-band waveguide housing. This w i l l  

r e s u lt  in  m in ia tu r is a t io n  of c ir c u i t s .  The short-end e ffe c t  is  about 

11.5% in  s lo t  l in e  resonator compared to about 8% in  f i n  l in e  

resonato r.

M e ta l l is a t io n  p lane  in suspended s lo t  l in e  is  com patib le  w ith  

suspended s t r ip  and cop lanar waveguides. Therefore, i t  should be e as ie r  

to in te g ra te  suspended s lo t  l in e  w ith  these l in e s  and develop use fu l 

doub le- layer components.
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