
In  pl&w my method of radio fraqumoy aoo~lera t lon .  aubw d 

faotorr  m a t  ba oonridarad ia additiom t a  t h e  wrul phew rp.aa a . u l d r r  

ti-. Amtig thara  faotarr  u a  the p r o b l r r  of .aattarin# Q the r r r idna l  

gar. tha  l imitat ienr  o a u r d  by rpaoa r h u g a ,  r a r o ~ n o a r  o u r d  @.rpli8g 

of UI* PI oar i t7  te botntrm o m i l l a t i o u ,  rad tha  r r t r i o t l w  r a u e d  b 
F 

the  pn.tla.1 l i r i t a t i o n r  on t h e  oeoi l la torr .  T~Iu, although it m m  

d r i n b l a  a t  first gl.lror t o  r t u k  par t ia le r  a t  1- *nag, rpwe elupgo 

.rd noa tb r ing  l h i t a t i o m  r u l e  out thir prooadura. 

t a r 4  by t h e  r . s i d u 1  gar.1 The l q m r h m r  of t h l r  *-.a d a o r u r  

r t r q l y  d t h  rag, r o  that it h a e r  important t a  aooaleratr  p u t i a l e r  

rapidly a t  the 1- anrrglar. I n  p u t i o o l u .  'buokat lift" u r a n g u a t r , .  

In *oh putiolam r l i p  from h u m d r  t o  h u M n i o  a8 they u a  u a a l a a t d ,  

u a  d d i o i a n t  i n  t h i a  rampaat. (hr reat tor ing a l r o  imporu a lidktia 

om h a  l u g  p u t i o l < r  aan ba r t u k d  at a giran amrut a goad a r i t a i r  

t o  aer i r  that t b a  u p l i t u d r  of o r ~ i l l a t i o l u  Mlt up whilr p u t i o l a r  u a  

rtaokod a h a l d  be r u l l a r  than the  o r i l l a t i o u  W e a d  rlrilr the  p u t i o l ~  

u a  baimg a o o r l r a t d .  O u  r o a t t r i n g  ptaatiou booam rapidly laor  4 
wet  m p p o s t d  by t h e  Afado Bug C a d r r i a .  

il 



C u l  illolam bu rrlerlatrd tbe dfmt  BZ mpee ewigo jll 

iq a* ir- 01 b.tu*oa m l ~ a t i o u . '  w -0 b k  e . d i t i b  

*% Ju(F %B b*traOS O S O i l h * i Q a  fiqll- #!&$ % #@BOO 

ohago b ). pmrtm at .la ti*, tho .O w.otlm8,1'3 @& 

.Lor0 f i r  * m a  cb p.r%ir$oo th.t ern k rtmkrd u q l  

B ( i r l . U y  th r u t  .saw], *d ) i r  the o o r r . r p m @ i q  mmmlm. Tho 

n k w i p 0  1 refen t. tL0 .rho 8% i . j w W a .  Plp.qm (1) 1mgIJI. U. 

kttra oeoilkti@w. & 1- prt ia lrr  w e  i a  boa-, & m t r u  

0- m.pr tra QLu bra, .p4 tbelr d i m *  dl$ bo om$%( rr p W l n d  

mo10ee b ~ . t d  a t  t h t  tan Wngihtdinal r.plmiw oi ka 

mp~oo rbsys my b m  a meriao d f w t  a a p o b d o a  e s a ~ l l a $ % m ,  Wamo 

tao ofYW 18 pcrpr6i-1 t o  tbe -a oll.1M mf ~@lkM@. l* 

i m  ar tmblo  t o  -ate a0 crui1kt.r 0 tlw fm6w?w- 
If am-1 e p . 0  ohsgo repuimim il bLe fw* Waft W k  )k 

rC putioler th.t *.a k bold in a n R.t, Nlt- Qbr 
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XF ~ o o k d - s  

It i n  o l w  t h a t  pertioleo l a  8 ~ h t c m i . a  wltb m I@ rel%go oarmot 

k g i v u  a s e r a i t .  be t aeon  o e o i l l a t i ~ ~ u  by this voltago. mi8 i o  t r u e  

b#auro ma Ba krp ail1 aQt bo d i f fe r& fitm ar smagaotie h a p  4n ik 

d f e o t  upon betatrom e.oil latio2u. Far partielms mot i n  k o k e t r ,  h ( ~ -  

w e r ,  tho U f e o t  of us osoi l la ta r  i r  l i k e  ebst of a bmp aheee froquoan). 

OM be d i t f o r a t  from the  gaing urn& frqueeray d &Be p ~ t i o l 0 8 .  11 

fac t ,  t h e  pr r t io l s8  w i l l  axparieme e rholo re r ior  o t  f r q a ~ w i e r  rw +V, 

whore rr, i r  tho p r t i o l o  frquonay,  vb 1 s  the  o8eif la tor  f r u p e m y ,  ud a i r  

uj i n t o g r .  If4 18 tho amber d r ad ia l  00ei3Patiom UU the  mohiao 

amd v,, tho mmbor of r o r t i o a l  w o i l l a t i e ~ ,  then there  i e  a p o s r i b i l i ~  

for r o r e m ~ o o  r L s a o m  

"- ( ~ \ , o Y  + " r ~ ~ r ) = * ' ( ~ ~ * ~ o ) ,  R ~ + ~ ~ G Y  

h v 0 / w  = 0 ? inkyx + vJ) 0) 

a8 tho . ed i t i on  f a r  p a r i b l a  seeoaaaoo, Raa tM8  aquatioa it *an k 

80.n tkt tho f m n t  rmeonasoer rill bc oroarad t o r  uqr given p o r o u t q e  

fry.-). mdulatiom of Y, i f  Po / Q W ~  . Tbh. a p i n  r e  80s t h a t  it i 8  

d r i r a b l o  t o  operato om the fPaduente1, It rill roquiro a d d i t i m  8-4y 

t o  roe -oh of the rereammeon of Bq (8) a r e  inportant. E6mer.r. J01u. 

..1 T a r i l l i g o r  la expsr i r s r t r  w i t h  the  Biahigta modal, here road PI 

bookoat rLa 

- -veB)~ : : avx o r  f 227, 



O . e i l l a t a  L i r i t a t i r r  . - 
The aeeeloraQir e e h u  whieh i r  r h w e  w i l l  6ap.ld (11 U e  ramp WOr 

rhLeh u u e i l l a t o r  OM be fr.gu.ul7 rad.1at.d u d  an the r o p o t i t i a  ra te  

ef the weil1at.r. I f  m oaeillater operatee es the -ntd (60-600 b), 

with a repetion rate d u e  dbu XOO per reoand.. P r m i d d  meh u 

oroillator i r  not ekJmtlllllBkFk a a t r w m r  r m r w  (ruoh u i a t u f Q i ~  

with radio broadoarti.g), i t  rhmld k pomrible t e  derign a 8i.ple B? 

r o h m  t o  accelerate narg g u t i a l @ r  (of the order of 100 b e h t r  p.r 

r r o e d )  bo an ene rg  af 16 h. %a meh MB.(u~ u e  eoluiderd ia tk 

W B o h a u  

We ehoore t o  darigm .B asee l e ra t i a  r ehae  for the mohiae of the 

pgosal~4 Be axprnss a11 arsorgiae i n  unit* of % L,= DM YIv m8d dl f r c  

qm-ier i n  ts- of the troeri*im ir .qugc7 % = ,656 r 10' reo'l, We 

d d e  kiaetie anerglee T t e a l  energlea 5. The ~ b 8 0 r i p k  i 

dl1 iadieate the wlwe eb .rg p&iQ at  i@m%m d tho mbrorifl 

k(k s 1, ?...X 1 dB1  M i o a t e  ~ B Q  *slue dta h i n g  a o e e l a a t 4  by a e  

k-th erei l latar  (tharr baingw oreillatorr la a l l ) .  

The k 5 i o  i d e a  w i l l  be Be ma &he ooeil lat~,ro lm relay, r e h  omei1latW 

-8ly s ibaoks% ieQ pw%ielcs te, the a a t  m a  and r e t a r i a g  t e  warr 

BreM drcn the prm%~aais oaaf.Xlrter (ca f r a  %he Pnjeetor). We u b i t r u i l ~  

ehooie an i a jmt iea  aarw Ti - .OM (4.7 Mm] ee*r.rpoodi.(: t o  e psrt iolr  

froqu- Wi .1X,  let 'l. 8 x (4mw) be the a i m  rsurrJ 
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A a a o l r a t i r  r a h u  lo. 1 is r h m  ir Tabla 1. 8.r r a a t t r i q  

i r  dcprt.a f u  thir  paporal ,  r i u o  p r t i a l a r  u a  aaaa l a l r t d  

rapidly a t  la w g i a r .  ?ha faa t  tha t  10 k k a t r  u r  rt.ok.8 by 

o a a i l l a t u  k. T arrO T by r a i l l a t u  k. 0 m u #  f r r  tha rpwo 

h r g a  lid-- d m. 1. Oply t r o  bmokatr u a  rk. t .d by wrilht-or 

k. 10 boaamem 80 u r a  arm noadd. If m r a  huaketr r a r e  rtaokod it 

-14 d y  wu a l a a r  dmty a p l a  on tba l a r t  wei l la tor .  ?ha I's 

u a  a h w r  f r r  tlra r m q u l r a n t  that  buokak bo lug .  maugh t a  hold 

a11 *a prtio1.r.' n a r r  a a l a r l a t i ou  u a  b a r d  or the  a m R l p t i a  

that thr u a a  ia phur rpaaa w a p i a d  by tha p u t i o l a r  a t  injntir 

i r  Ai=arAW;= ~ X I O - ~  . ?hi@ i r  rmbrtmtially the  m u m  -bar u the 

girr i. the m u  proporal. 

The t k a  roquirad fo r  the f i r r t  mai l l a to r  t o  aaaa lua ta  pu t i a l aa  i r  

giron by 4. ( 6 ) .  It  i r  t . r n .  I f  r r  give tho oeaillmtora a 

daty f m t a  of .4 80 tht no oroil lator  rill i n t o r f u a  r i t h  p u t i o l r  kiy 

a0aal.nt.d by aai-img a80i11.tormD r a  g a t  t - .0092 8.o. fa U a  

dfntirr tiu t o  maaaluata a p l r a .  Thin rru tha t  100 p l r r  r u  

ba ararloratad p u  rooad. If tho 8p.O. r h u p  limitation a t  i . jrtlom 

i a  6 x l@ put is lmr  per p l r a ,  t h i n  aoaalaratior r o h r a  rill ki~g 

of the orda of 6 x i d 4  p u t i o l a r  par roooad t o  16 Bw f ina l  u r n .  

Awalaration rohma k. 2 1. ahom i n  Tabla 2. ?ha l i d t a t i r  @rr 

by 4. (2)  i r  moh w r a  revarm thra tht of RJ. ( I ) ,  mima tha r h t i a  

of tha l q i t u d i r l  r p o a  a k r g a  d f w t  i r  a p r a l y  r a l a t i r i r t i a  ph- 

m. We bare arrmmd tht tho f i r r t  wa i l l a to r  o u  be f raqm6q w 6 1 a t d  

by a fa@* I. T k l r  r o h r a  i r  a fmator 2 rl- than soh-• k. 1 80 

tkt 64 p l r r  urn a.ealarat.8 par r rond.  To amid homkopt ir fLLo 

roh ra ,  rn h r a  -od tha r n t r i r t i r  that a rtaaking wa i l l a to r  a m  ba 
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froquonoy modulated by ao more than 2%. An a t t r a o t i r e  f ea tu re  of t h e  

rohemer ~r0p08ad here i r  t h a t  buoketr o . ~  be t r a m f e d  adiabat ioal ly  

from oro i l l a to r  t o  o sc i l l a to r  drlth t o r y  8-11 loar  i n  phare demi ty .  

Thir re- tht a h igh  current dens i t i e r  o m  be aohiersd i n  the  final 

c i roulat ing beam, a condition ahioh l a  ianporte t  f o r  ool l id ing bbau. 

The author mould l i k e  t o  express! him appreciation t o  Profearor 

Keith R. S p o n  and t o  Brofarsor C u l  8. Bielaen fo r  prodding h h  r i t h  

very helpful inforration.  



See D. P.  a-Pr-=-mrse BWJZLA UDU-A for a fuither ~ + . ~ ~ a a i a n  of 
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C u l  nlelssn, p r i n t @  ecnanniertlom. met  or the 1 M w u t l m  om 

a l a  thia seetd points o me by Proferaor 

lhoh or ~ncs r t e s i a s  rn sslr a a ~ t i o e  avosvoa rror oonreraatioar 

with 
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only, the nUBDer8 which are quotea rere omptd only rollghlj. 

I. B 

m e  notatian o i  ~ d .  E 18 : au-.~/ tr  r t , / t . ~ + ~ .  

Ref. 6 1 
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