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.4 bstmd

A frwt transverse instability with l) CaIII I(M hss hwn

oLw’rvcd in l]w 800 hlP\~ I,(M Ala IIIw l’rolrm Storage

Ring (1’SR) WIIUII the .Ijected Iwiull illl(’lwily rcachea ‘2 -

4 X 1013 protons pm pulsr. I’rrwi[ms olW1’rVilt ions indicate

that thr instnhiiity is most libly dri\ml hy t’tortr[,ms

trapped withil) ttw proton Iw.+111, ‘1’lworrt ical stlldy has

~hown tk, at hearII bakagc into tht= int.rr I)unrh gill) ]vds

to e]f,( troll triil)j)ing. Rrcrllt r=xprrillwllls wrrc carrird out

I)y using tho ni’w]y illlplrllwnted “lling~r” and hy vrirying

Ihr Illachinr tritnsiti{m ~anlllla lo vxphmr fllrlher tlw ‘e

p“ ilwitnl~ility ;Illd tllr Ilil uro ()( tll{. il)s[;ll)ili(y. ‘Ilis I)iilll,r

Aullltllsriztw SI)IIIC of tlww rwrnl (,x]~~’riillt’llt:ll rrsult.s mid

thw)retiral htudim.

1. Ir4’1’1{01)l J(:’l’loN

‘1’hr1’S1{ is a f;w[ ryr-lillg Iligll-r,lrrrlll sl,mqy ril~g

(Irhigl)r(l to ilC~lllllIll Al,{i 1)1.altl (Jw,r l\ lllwr,q~lllrw ~]f lllr

14AM1’t Iill:w (,- I IIM) I)y Ilmltilrlrll ilij(’rli(m lllr~mKh a

ritril)ltrr f(nl, ;ul~l r(}llll)rrss llI;~!. IIP:U II inl:, n r+htmt hlll@-

turll rxlrnctrtt l~ulrw (~ (1,25 IIS), wlIIr!I II II WCS3 IIrl:trf)ll

w~llrrr Krj 1’S1{ l)ariilllf4rrh illrlll(lr: Iiillf,t ic fIIH,rgy

7!17 hlrV, rirl.lllllf~’r{’11{’,’ !U) I III, rrvi)llllhlll frmlllt,llry

fl/(2rr) 2,H7~) hlllz, llrllilrf~ll lIIIIrs l~r,i~v = :1.17,2.1:1,

;ill,l },rrw.llt ,il,{.r:ll lllg ilIlf.lI+lly N s 2 :!!, X 1(11:’ I);irllclm

‘III. (h,siKll iljtvllsity w 10[) /iA {MI targvl al 12 IIT, wllirll

itlll~lwri !)2 x 1o’:” llr(lf.l )lls/l)lllht’ Av{’rnKv NII{I pmli

Ill[t-IISllll’h II:IV41 I)t’f,tl WIII IPRII:II h.hs (k[) IiA nl ~(~ [[?, ;III(!

4 M 101:’ Ilhlxilllulll lIIIlW SIW) ‘l”llr nvvr;lg,i cllrri,lll II;u.

11( ’1 ’1111111111’(1 Ily Flllw II(,AII1 1(1ss(.s, all{l Illtllvl(llllll 11111s(.

111[1’llSltlf’h :Irr IIIIIIIN1 11) a (WI Il+l:llllllly 11] :111!1 p{

‘I’ll,. II!sl;IIIIIIly ;Il,l,vnrs WIII, II tlh,rr llIiIII -. 2 x 1o’:”

Imlltm!l art’ st(]rf,(l Ill lIIIIII”l IiVl II MMII. (r(t)ll], :iIIil WI II.ll llll)rt.

Ih;lll - !) x 11)’J nr~. sl~mf”.1 ltI 11111111111111.111111111:0 ‘1’r;lllstf,l:d.

!WIIIJIIIIIIIR ;11 --1(1[) Klllt llr~~r.mll, ,111,1~,r,m IxlI~Ill~”lllliilly

AI lllIw w dIY. IIf Ill liMl /ts, CJIIkIII}~ 111:1111 I,,hw. lIIIIIIIlly,

!1111)(’11;1111’1’ f 1111111111p,% W,. tr .Wqlfwll’11 Ill l!!’ 1111’ t nll>r llr

thl- lil$t:ltllllt~ +.(111 11,.h [III :1 110S!.1 ) II I . 11,,1,(.(l; l,, i. w)llr,t.

W!.]t, Illl:ll!lfv.fill, Will l!. Wllllf. I)llw.lv; ltl, ill.. Wfll. 11,1111,1 l,,

Hlll,l)(,rl tlIc lIyl II Ill I, .. I:! Ill Ill Ill!. Ilv. llllilllly Ill:ly 110 I :111!.1,,1

ll\ till, I IIlllllml ,)!.( 111,,11(,11 Illlwtv,tl 111,. ]1111111111,1:1[11 1111,1

tht, II;IIIIII*II l.1(.[lr{~ll~ 1Ill. “r l,” 111..l,l!lllll\ $1111111 Il;lw

1,,,,11 lII~vIt,IIuly ,,lv.,rv,,,l II! W,IIIV iIllIV: I,r,,l,,l, I,WIIIIIIW

1, IV,lv:llll)ll?. Illllll(lf,!~lil)lliwlIlly, I ,1( }!,l; llllllr, till. W,l,lllllll

Ill;ihi% 1111, I)l; llll 1111111111. Ill!lll. Illld!l!lll, Illl!.111:1. !11!, Llll

● \~,uk ●111,Im. Ile, i III 1,, - Alm II(m ~BII,nlnl I nt,,,Iml,,It lll~lllllll!!,,,d

},IIIIII,IIIIIIR III ●nt,ib. !,,,,1.111,r mll.111( r, id 111,. 1’ 1,11.,1 ‘;1 -,!r.

lIrlmIIIIIC.lll 1,1 I.twigy I 11’~ l~l)l., [ ~’1.ll Al, * I{ Al.

to a vollagc sllfllcicnt to clt.ar elrctrom in the Vicinity

inr-rcasvs tlw stal]ilit.y tl~rcshold, and r:wvirlg in the halo

hrrripers to prrmlhce Ilrorr= rwcmdary rlrctrcm decreases the

thrt4101cl. Su~)~}or~ing calculations lIwe also shown that

the conditions for “e-p “ iristahility n~ay occur in the PSR

Whilt, thcrt’ arr no charing rkctrodes to rmmve chmgm,

it has bt~’n grrwral]y okrvcd that varyir)g the conditims

that n~ay rhiulge thr r+ctrcm produrt.ion does Viuy LIIr

t hrdcrld Of the lwa~l imt al)ility. Ilowcvcr, n liolllilli~llt

elrclron s4)llrw is tml y-t i(l(’ntifiu(l. ‘lhr stripping foil

rlmy lw a g(MMi w)urcv.

[t WiLS cf,rlj,mctllr{’(i that e]vclro]]s have to tw

stably tr;tplwd wilhil} tlw slmcr r-hnrgo pobnt ial of thr

circlllating IN,JIII for rll(mr !l]im a row)lut ion prrid of

pr(~torls 1( I r-allsi, tile “t,- })” irlHl*l)ility, h’{Jr an idrwdly

I)unrhml hrru[) in lhr 1’S1{ with a ht~allkfrcr intrrhunrh

gap t)f ~loorls” l,lLssillg tllr(wgli thr rl(wtrtm~ rwrry turl),

tr;~l~l,ing rrl~,ll~ll vlrrt.r{)lls f(w irlstaljility wwrlw to IW

tli!lirult Il,,w(.vrr, rakllli~l if:lls ;Ind sirlllll~l.rons h;twd

(~11 IIlt. l’Si{ l);tr;itllt,l,l,l valllfts ;tlitl illjt.t.t,lt)tlI)rotfwh ]Imvtl

5110WII It)iit,a srll:illarllolirlt.!Jf I)t,;illl Illily ]r~k into [,110

g;\lI tt) ffmlll a slIl~IIIlh lwrral] ~lmlsily tlislrilmtlon and

;Irl rlfx.1 rir j~ldl.llli:d sllflirlrllt for rh,rtr{)rl t riil)l)lllg [3]

( )lhl-rVilt 1,)11* 11111*IIIJW I 11111Ilw illstnl~ility iri ruw}rialrd

kc g with I,ullclwd Ilriirll (rf {m), itWllh 1)111)(’11 14.;, ,#\ l,’

lliLS 11,.rll ~f,lwrnlly ,,lw,,rw.1 I IIl;il ill~tal,illly ,jr-r~lrs wllrll

III(, I]llf.rl,llll( II !:;III lliL+ Iilh, {l ill Klvusllrt.rln,rltri Ilrl(l{,r

varit)lls I’INIIIII I(IIIS lrl{llr.ll,r I.ll;lt g;)l) fillill~ frcur~ Iwf(lrt. [Jr

S! II II Illii II f, II II Sly WI III IIIIS l~{,~lllllill~ t]fgr!~wllly, ~nrlllall~irm

AIw I, cmxlv.rillwllls w{’rv lt~,rftmrlw(l I(I hwvr thr tllrrsil,jl,l

;Illll Ill rrral(, 1111, Illw:ll)lllly I)y (Irlllwrdrly lllJI’I. till K II

sIII,III iilll(llltlt I}( I)!”illll 1111,1)tllr illl,f,rljlltlcll gnl~, olhrr

(,xl]t.rllllt,lll;il f,v II II. IIrr. ~lll)lt,)rtllig t lIr lIylI(ItlII%IX ,,f ~;~~,

lilllll~, 111111111,11II ISI:II, IIII! 1111111,1(, 1.11(,l)?.mill Htal)lllzilllt)ll

IIJ k14 liIIl): Illjl II,, ILIKI, ,)111 ,Ir 1111,lllll.ll}lllllll K:ll) (Illrlllp,

hl ~,r,ly,r,, :111111111.sl,,ril~r I I Iwlull I,yIJI A 111111’11 Ilvjrr sln I r

II III, II II IIJ, ~)r(d(lli l~l[lw’% wllll sil~lrll,r WI II III (Ilv.lwr 1111(1 ith,

k lt,;Ifi;Ijr,I. (Illfirllll,((~llfillllly, rf 11111Lf.1 IIJ III;I f,

l’tIIII r!,l,lllrllll~, {I( Ihl:. lII:,l;llJIIIly 1111111111.IIIIuIs III

I (~lllrl,llllly, II lI:Ivc, l; IhI.11 1111111,w Ilill)!,rl;lll,[, II... 1111. I)rlllrf)ll

:.( nllt. rilly. {i, lIltlllll Illy ~ ,,ll,ilflf.rh II I,. tII. xl ~rlwri~tl,,l) (II

1,, ( ll,lxl,,r ,llli,ll ,.1,,111,11,1,11,1,1,111,1, .4,11r, ,.3, wll,rt, ,;,II

I,,r I,,ith 1)1!11,,11 1111!,11!.1111% III :111111,111111:111.ly 7 x 1!1”

I,c,r ~IIIlu. II! 111}~,111.1 1!1, ,,1,1 ~.kill.lllll,.llt:ll !, II I, III.S ,,[

III,;IIII :.l;il,lllly III 1111’1’S11 wI.rI. I arll~.{1 11111 I,y IIIIIII)! III,,

“l,lll~,t.r”’ :111~1 I)y ~;ir\ill)~, 1111. 111:1,’111111 Ilrll. tlllllll ~ltllllll,l

Ii, 111111,1~1,111(1 Illlllli.r III, tIAliiIc, tIf 1111 II I\l AI IIIIly it% wrll

WI 1111, rcl;!ll,,ll i,t.tl\{,.11 1111 P.;III lI,,IkJJ:II :11111llIV III~l;IIIIIIly

‘1’ll,,,trt.llt ;II .,lll,l\ V m ( 1,11,,,1111,111,,1 ,111 N ,,lllll,lr !.lllllll;llll ,11
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