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S.nv,wi~.,nf;:! t?x:'.st, it has been posslble to pr(>ea?!i r . r i t ra  

fu:?",:?!~ ci~veJ.o~+; .~tb,  of o ~ b i t ,  theory hanod, 03 tho ro invo.~Ln~l-h?, 

O3.s r..::h ex~,?q?i.c is S;gr..oi?.'s t x ' n a t ~ e n t  of sdlcbt-.-.":f.c - in~%?tic. i l  

o:? pr?r3motors in om? summer i+eporto, 

T?m sys to~ .c tSc  sur7ra7 of the  phase planct st? .~+s?.  I-);. 

??x:r'.1 izoa- the end o.? 1$;3 in ;?ow ccn?l.@ts "3.. %lig enao o.? 

t h e  h tmugeceo~ i~  dibferential equel;ion with ~ l t o m e t i n g  ccl>Lc 

 ad fop one dimension. During the  nprlng an15 r?:r.;nrr,-,r the 

Znh.oin.~ganoous dlrferentLo3. equatiora r,xs nx0:$.5.r!,3?. OE. %h,.c 
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. . 
f"0- .bj?q enFe o-f y~rsn;-..;,i?n pale ?bn,?cp,, : ~ o ; s , ~ ~ . ~  :!. nrrc?yn, 

T . 2  ?c'i r:?-.tor of the nc.qnet to tho i'lr;n?- o3r~.d2%:1.3nn 5 2  "I?.-: 

i.i-1-,?. ,,ic,?,";o?? o? !:I:lil nei;net %;!.tl~out, he,ni??; to !IS:, ?:?I? ci::.::;i.<:c~, 

 AT^+ .,..- ~ j - 3 .  3 - GJPOII~% of ppaffoc",io~a the tmnnFr~ inn5 .o~ . ,~ -  ax.o nx-n::.l;e:?. 

.& vo giivr: Lza 8.7.1. sesent?.nl dc!t,slls of the ~ ~ f : f - o r ? ,  B ~ G  mr. a%?-? 

t n  co.r%to a3.1 t h e  h*ny wound e. 50-sac to r  ..~.c?:i%~n-, in ~9.3 

rrsconc?., includ!-ra-, fnhomogazlsl tiea. 

%?la phase plane obu one azim7~th in t h e  n ~ c h i n e  wl%h 

inhomo~er,e,9.tg anal conasquently with m l d i p l o  ~ o s s i b l i s  
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. ! O O .  -.+ , .. :-?.. . t.3, . ..> <:;-,p ~ s ~ ~ ; p m : 2 . : ~ ~ : , ~ ,  +?.~~-cJF.s 1.r5.t:. 2 5 2  ~ L L  .. r ~ 7 e ~ t 1 ~ . ? .  

-,-.. . . -.:., ,.,..ti 3.:; t~?'.; r. t?::-.n:i%ni~s R~oE,??.': r 4 f  *. ,I,:?q '.-c.x,..~'i 4h- 

.,, . . . .A. ,. - # & 

. .;:. of ??.:.;?.;- G:X tho pb~.sa plans 1.3 cqu2.l "!:o "iizn ~: ' : .? '3c?~ 

(., .cr rr~;..oLutl~n? ;.roulzd. Lh!? ~a.r ,hl~le,  ?o n st?.!6.y o f  stn%?.n rm?. 

t.>:: .; >..' s?s to?>< 3 ?ban.; t2.r;?.oo T'?i,s st!lc't;,r ? ,O 'i~pp':::j? <; 

Sc-:r~,i:;s t'i c . ~ ! ~ c ; o  ef tho reg3.on.s o.? ??.?-.no ? ~ . c r :  r.".fh 

?.r'::?..:o~exe2:le?. i n  the mn.rl~.lna mi~.st bs ~z.I~?r,?C,ocf.?~ s inc , *  ss- ' " .~  

eq:.::.l3.b:.fivm 0 ~ 5 3 . t 3  dis?.^~:i)n.r %;r fi ~e8al.t o f  sn.tii;?z.t!.on o f  ' k : ~  

m . ~ . . ~ n s t  o? s e o ~ l e r  c!~nn,yn,s o r  spaco chergo inrlu~ncas~ 

App.?~satRy no work o.? $llis scope ho.s b eon dons by o the r  ,sroilpy, 

bu t  we now unc'.crlstand .t&t Erookhasran i s  como~.n,lng P t ,  - 45 have studiod ~on.e spec ia l  cac.es of loc?red-%n n?tii.ons 

whi.ch os.clar abundantly f o r  non-3.lrzaar ?enfo-.3.n% f o f ~ ~ c c ? ~ ~  

l:s%.fl.: the ph.nso SPF.CB ava i ? .~b l e  ~ Q F  o w  p?rt?lr,.x?-?.t. br~.nd o f  

loclxari-t.r mctlon is ~ m ~ l l ,  I+, i s  not  LncoizC??.~n..bl~ ?&st .a 

~i . ch ina  can b e  sccled t o  T i t  such a motion, should t h e m  

motions C,urn out t o  be ~ s . r t i c u l . ~ ? ~ y  skob2 .0  F? the face of 

i~horn9sane"lies acct soc?llar chalgeu. Xc hn-2 1 1 ~ 6 .  a 6orno:ls:;ra- 

t l o n  of the a t a b l l i t y  of ono auch l.oc1ted-7.n net'cn over n 2 ~ 5  

 BOCCI.^^ change of n, We hava 0.260 f0m2rl chat  by add1n.q n 

I f t t l e  stpay s t rength  t o  t h e  entrance position of each . . focussing l e n s  i n  an  a l t e rna t i ng  gradient  c.cceleratar, one' 

can c r e a t e  nat ions  which lock-in vigorously f o r  c e ~ t a t n  

wavelsngths i n  the  machine which were previously q u i t e  neu t r a l  

and rel.atively f r e e  from tight lock-in. 
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.. ... : . m ,  i--:?.Z.h iry '7 :~.1*3.:i?.tgar cn4 7 1 3 n n 7 ~  :?.?c :??:pi j-.*.:i-*,?r?. f?' - - - .-.- 

,3. ,: ,. .>.?.., :, *.. .7">.,amp ...... .. - , .., ~, ,. , .  . . . - . .  n t  Fr!",,??n ?.rid, !.",--f.?.3. k r::.~s.c,-,-:,~:-:a;~:-. 

' ,%*c : ;  ,.. . t3 ~~$-.~::~?.:-!.?.>~~~, ., a .~?: .q :  > r h ~ ~ @  ?*!.J.?. 5e c ~ ~ - ~ ~ ~ ~ . x i ~ . n ~ ? . ~  

y~r+;?-c~:.?Xr.rly f o r  %'.I.; -';1:..:;,j of cnz:2,? D.? m!,?--n?L?.p:!-.~ii iT-r;r,:';c.., 

?be F.~R~_~::IOR!. rnrl thc>r)rotLca::, r,s?i-'.; :?.;::! r .c~c-~,tr~. i ;c .f i  0'7 

t,ha oxea tnn t l on  of pcrturhation i?ocboc'.a and thc in???-cc?no cf 

P :::;?-.? sl-lnz-qc o? tho d a r ' i ~ n  o f  R rnac:?h.-., C%-.lfCcstlo? of 

, , -  i..lo ep? l ? . en t i .~3  of i:'icruvi~:le~s th@n?r-n nnrl. zIIIi1.6.y cZ' 

c c'i. -.b:?t?.c ~ ? O P ~ ? C , ? ~ O  9 0%. the  no t i o n  hs i7c4 r?.r!? b-.m '~l.rd.a?';+re ; 

,?.3 %~"'.c:ted ti-. t39 ~3gcir t s .  

k r i g o r o v . ~ ,  or as' aLoselg r i g n ~ c u s  as poss!.?~3.o, 

c -~ :%;z l~n t i on  o.T the !?fluent@ of' a +,:LL{;-d rafi?.o-?rnc!cnroy 

rtccole~~.t?.ng gap ir of the radio-froquennp ?r-.a?.ornt9nq !.':a 

. r?f?th e. vol tage  gradient  r a c i a l  d l r n = t i o n ,  !-ss been 

u~clertako..?. J!a=ormsh and Crosbie, of the Arcont~c. L a b o ? s t ~ r y ' ~  

hevo c.wmined th.t case of an in'Xnltes:l.mn.ll~ nar?ow red?.o- 

f requency gap and Nornin F r a n c i s  m;l. S a s l e t t  have examfbnod 

s m e  of the  91153.1 quan t l t l e s  which m y  glve se~ioun 

observable r e s u 3 . t ~ ~  There i s  -ore t o  b e  done t o  c l a r i fy  t h i s  

P problem. 
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7.;. ':':.:. 7-.51.?-. -..r..l ::9 -. c.?r?rksi.:.n sr4an.: :.t h e 3  '3~"::~ ".?t;(-,?; >r 
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Thsoretisal. p!~~';*Lcf.st;e w h ~  ?ilr.vc, ;>eon o:r;?;.-yes? I n  t!?o.?n 

1 .. af.?cx-l-s are I". T. Co3.6 of I o l ~ a .  IT, C. I renc:s nl" L . ~ G . ~ . P , R ~ . ~  

n 
2 ,  l?1~~l-9y of ?rcr2.i1,?~ ?In 'iior?ilar~:3s!-, of the .n?~-,2.,, ~.; T.-.:,or:~:cr---, . ,. 

,- 
!-- A* i ; r ~ z h % o  o !;he Brgomo Lebo~nto?:r, ::a .Po S:-;p23 o.f : l : n y ~ n  

TJ-' ::.w,!IJ.;: fir16 2, Lr. F~i.!e?.?. of tile Uix l~~ l r r3 f . t y  c?.? !..'lsco.~?2..n.. 

$ L A  .. L... ,.,;., ?.:?,tln:z -isi4;s  fro^ D r s .  E, I), C o u ~ e n t  n?3. En S ,  Z.-:-,.rj.~;- 

P-?.- -?;.r,n?-? ....., .nnvon cJc~~,rr; tho sumor raent3.n~ cont r l .  !sl.~~;e~d ~rrr,? lL-  

.to . : q.., i.e 8.~?i?elo??snts, 

1% can 59 s@.ld t h a t  %re now havo at, c u r  C'~FV?.?C;. ~n?g%l;ctc'-j 

, ..'-,t :, :i wo he.vo developed f o r  r a p i d  cnlcul.atf.on 0 . ~ 6 .  st!~6:$ c:? 

-:.i?storlrag forces of a  more general  n a t ~ r e  ?23~n Ilfi?;~? :??ri;or:i.?:~ 
. 2  

.? .: ?7cs!g; and rle e . ~ a  Se.klne: steps to apply  t h c ~ a  ri.n::!?.rr6:,-, I n  r..; 

c?::'ort to explcLL, non-l inoar  forcos t o  fbs m.?.;..!.r:r~~m. pcs.~2b'.o 

nr!v?r?tnga. In t h l s  regard we have so.:ve-.nl d e . ~ ? . ~ q s  on I-rhLch 

v3 ern in a yos?.t.?.on t o  s t n r t  an enginno-fnq ctum cnll'ng 

0.1 coaxrw%7e3.on?:!. n l r l  th t sora t$ee l  met'lnr?., to ts?? t?!e desir;? 

from f;ire.e t o  t;i-ns, The s p e c t f i c  oxampl.es ~ & ~ i c h  w e  i n t e n d  t o  

examdne ore, f irst ,  an  acce le ra to r  w i t h  R r o p o t i t l o ~ l .  re . te  

quite a bXt higher t h a n  the usual one pulse every f i v e  



-:rrc~.?te??-c: E . ' c ~  ? e ? F ~ u . -  Lxjcct.*.or. ?.%m'"_te%lonn r,3 t h e  ?.!.n-r 

. ; > -  ?.L. .: L ' .. , am, rr?';n r ~ n c h . ~ . n ~ s  f lnd ,  

P - ~:~:>c-.c?,-: 1:"-:!<:?.3r!,ed.* :,;3 t-!-ll. t 3 ~ %  zo:::-:-'.;?c:,?.v ?:.n?.i?. 

r k ~ ~ l . 3 . ~  :??P r : l ~ i r :  nns:?!.nn r.ih?.eh m y  bsvn .sn.::~q.tp.~.?- cgv:t?,TS:?i:::? 

ox+?-", conL.s.ir?.d 1.4.t?.121 t t ~  r.?or'rti:rn for ~'..~'3:.1?.:;:r :n :;t:r 

- - >??n,,.?e-i~,3 ef ~ n ? . n c ? ~ m l ~  ,"pace8 bnn.?~, ~%nG.orn?~:r -?RPFIP C c : r : ~  

.*I .i.?:jn  TO:?^ and srcul.np c!lnn~as, By a il?-:l?, ., 5ype6. tyn.)-;::Cni..~ 

nr:!.c.n mathod oT c.?.lcnlation, YO ~j.11 t e r t  thn fin.?luenc~ n.? 

~F;p-.?.ight 3ectLcnz on a non-3.lnonr n,%cl.~l.n.?, 

hnoth.er spec%rilr: d.ssign ws b.9.11 e s ~ l u ~ t s  'ir: th. t  

o~:? th:3 se-ce.li.;.< U b ~ n g i  l i p  typo corv~r.t!',onc..!. rnchi.ne In 

 la:'.^'? th3 t:'.:?:: ?"=he gap s~itlarate as tb..; :?npof!.c f.ie:-d 

~ l n e s  .-rl? 3s t h o  beam s?zo shrinks, thrls 03?.'3?"!.r~.g t:-,a mr.!?r,n". 

$0 bo :"ad0 i!it?s C. s~z1 l  region of h!.~;h f-ie3.d :m.d, 3.n 

~ < ~ ~ ~ ~ i > . s f i c o ,  t.6.t:t small. power suppLy, A n  :~..?:.nc+er?-ng R ~ U C : ~  

of th5.s end son~ac'-~2son M.th t h s  s t r o n g  fosurar4,ng n?chLrro rsr~p 

ml? c!r?tarnl.r!.,.r, wh13?her o r  c o t  tho conreritionnl michine cen 

!-?a csed oeonornlca l l~  i n  the  rsgion Setlreen 5' and 20 Bea. 

.4not'.;~r de s lp -  .dli:~h should receive oneinoesing study ?.s 

tho, .:cry recent  slx,2gestion by Keith Symora f o r  a c3:roct currer?  

r i n g  magnet s t rong focussing a c c e l e r a t o ~ ,  T h i s  a c c e l e ~ a t o r  

~ Z L B  trenlendous monentun compaction but i t  has a Large 

circumference because a l t e r n a t e  s h o r t s e c t i o n s  have M P F P I ~ B  

magnetic f i e ld .  This  new idea  has prompted a study of en 
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