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AUSTRACT 
.<.;i.i*-rs. -... h «• the SI."", aw arriuna ih-ise aca'Ii*ran>r> 
r a fjicf- iii*iii jjM»;*r.*:. source upcralir.4 at the reprh 
• of '.*:<• *.<<•>:•*!•>: i> des-rred Thr SI.t \ having rlrrtroi: 
up ti- -JII C,r\ . pre>*'ni> th<- possibility uf generating 
[rof.ii;.*- w::r, UTfuj tf.j.-fiM even exord:hjt thai of Tin* 

-'••;?»! !J 1 hi* exat ! [Koilron yield to hr ohtained 
- particular capture tran*;«ort ai;d dan:p;n£ *>«. 

**!::;•!»•>": I *••;« il <Je\ environ* Jnp::.CJ::C on A H' typ«-
ier:«-r '..inret a i .d »:iT, ade^. i . i lC 11.4V t;t:fi *4 t h e pu>-Ufo:i 
;II piniM--*jtAi t- a ' t h e Tare*"' *-«' the drcrptdi:'**' uf t h e c a p 
• KF •••••tj'-ii th** M r »tnir««* i« capable of producing, fur 
v «•!•-« iri»;: uj- t.. s*«. puMir>>::-<- within the acrrputue of the 
;nni damping r::.K I:;e des>'.£!. of *lil-- *»««r»r and thr per 
ia:nr- .,f the {Mf-.-r,r|; ^ J ^ - H ; A> built are drscfihrd Al*o. 
:«• pro-;'" 1 * it..; Imitation?- for hijeh >i*''^ positron M atem-*. 
•lis. I I -^MI 

I I N T I I O U f C T I O N 

|i- ai:.:!-•-• ; . .s: l-irijr.i^ttj at the interact SOB re£:oi; of a 
linear t...::•:•-: !...:r. tr.e po«;lr*>!t a::d :r.r rii*:-*,:, f«-ai:> •:::;•>[ 
Iirtfct- :.:£:. ::.>M>:t\ AIJ%1 i n * r» . : I tain r 1 h e rii;:!tajii~e rmi*:d 
r-ffi; r.»T»- .!.« .:;«:*- EJ.r * ,,\ *.;* d:::;r*;.S!w!;ai pha>r< •.".hu'r V,,;:;n,.' 

j- r ; v ri / ' / ' a;j,i J . - , ft f" i i n a o fur high etjerjyi acrrjrr 
,V..y<i. i.;«T.i:t- » : • ; , p u ^ r reprt . t io i i rate* u. t h e rajjj^c of Ji-i;. 
r:r--ii- .if Ji.T I' :* jujM-rf-if i«> auri^ratt* ir;a;;w :rwr** thftr: i;r;r 

I"-
r i h t 

• Tai t i^t i 
I:: ' tfi wr .p f>air-

r'i»mr»> ih*' u-'f - ... 

!.«f thr**- i»tfii-:;t> Iirm'a'; 

•'. d MCI: 
Mi >>/:..: 
;.r<v;.:'!f 

u-r. In 

• A N ! 
-..liT.r a:..: 
li.a.:-- *:!:>? 

\\\ \i\\W. hr;i fur culiidfr-
*: pair «f hyrfheji al th<- :ii 
<i:.v u*i4-f!il:it*»» uf CJ«JM-]_% fid 
•• jtnjfjuriional lu thp micii 
'ii-.r:;lii.-:iai RF 4rrr!«.-raiiiij: 

j * l l l M t « i h i t h r hra.ru jnd u r n J 
M-^U in ;iir Utssu of wakrheid-. 
*. a;i;<I> «"q;iir,M> 1« thr arrfit-ra 

»'iiTX5c::>. :hf (n^HfiCi M>urfr iy-»tf»n n»»t 
rvi>: «> ;:,a:.v p(*Mi*i);,'. :<* the hnac a.*- it.r 
it tLr -a! : .r pu.M- r a t r T h : » r e q u s f r n i n ; : 
*zn r li»*t»t*»-ii jjir?:!rijii s o u r c e *y»itriii> d r 

•-.;':«T'» a;, i :h>w draiestii f«r ^thrr typr=. uf 
:i.:£M :i-it*- m partit •«*? tha! »t«Jia^*- firia"- d=-

T»ij;.:r»- A !..R:. •,rt.j,%^;, pir».!rul. »nijr*<" 1[. Alii t ' f l l ical *rii""«-

l-oi I.%K •*!» *:. . h J> di>ic:.rij i». u;-*TAtr at a maximum uf 
tiz :J,I- ;t-i*. r-*i „Tf»: CH>- rM-an. i*> *"• » 10'*' paitwi*^ M-< _ I 

-• M> I l l n l ; > i>* l»J»>Dl'CING P O S i T I U l N S 

I wn, rijri!••'•:- im-.r h«»t u-» d '«» produrr p*j«:trons fur a* 
•raT̂ r1*- Its' f>r.tn ip>»* !:i«-tj>,d pajr prodjcSmn. will hr d;> 
*.»-u f.«-i.,* I :.# *t'iu:ti: ;;,(•!•... ! inrorporati:^ varuiui* furm-

tirt.' I.«̂ v, T;iii!/**d until ii'»vk n:j|y 11 j sinaii, 
rrtti.r- r-ut c.a> pfo\r useful for fututr grn 

^'•vrra! up wartuias h*\p txrn pro 
• '<f \ m higr. jM^itrun flux J In partiruia,--

r*-rt(: [i;;; \ia.* tirfn singled mil ber*ut>r thr 
:.r- .'.:ur, A. •,J\AT.«J* inaifrsa. •*!!! IJI- ira:.^f»urirri and fnr:cheti o-jt 
^..L' A ti<";ul; r r i i ' . o i Ttlr njd.lL:!:i!r:. I ' X ^ r l w J fiuK from t i l l -
Ir-Ailml* If) r * y r ' ' tr.;Jd h»- mapfovrd UpUIi by UST «jf lh»-
**' inn^ ''*( "u rrarti.u! l»i+ prr^m fadiaiioii handling trch 
i.Hi'ir;, w u uid r^utro Hi r<Mrtt,r f."-t a.tivaiiuT ennciiment Al 
thuujfh thr :«f hnw *; lurau- - w pr-,d'^r puMffor: fu^r> of thr»r 
niAClHtudr*. r\iil t h r «utnr*(^j«'f|- furil iatWl, *A Klgil hn-7ht!«-.' . 
;*uJ-r«i hrrtm> 1- !*•-! » f l . >!td::;r»! 

-r* MI[-( - .«-•; f * IJ,r lt_; , 

It<.<;[ihard:;i*'ri1 of pu«.i*ri>:. TT.HII-P- »ir:, fiu-rcf'- jir..T.,;.> 
pfrirratrd i:: the plasma of a JI* :̂»'!J r«Mit:i«r. h.v ,U->' , i " : . *-ui; 
c^tr-i a? a route tu high pu-itru:; fiux *' 

Kich flui tiuctrat J dnav JIOM*IO|J *Hiur<-r» r:ia> pri-i-.- nn-n-
.-.-•t-.i1. ir. the furr»rrat> future f>jr hiiiri dut> faiit^: 4.. i^er.i*i.r-
t:;.*:. f>rr t::;rar col i . i irr^ 

A l jp-rewnl. aU pii'.ltT*.':^ Xiiri«*s for h i g h er:e:g> .»•« rVr.ir.-r* 
BT.rra!r jwiU'iis* in a*"«':nef!ej ;.i*s*«-t hj pair pr^i-j- !:MI: I (••* 
I.j.-: . ::.»•• h ^ ; ! - l r . f«"J t h e \>iw\'A*ii'.tU ««f r i n ' r u i ; pi««.i*rt.:. pai:--
h> pho^Ui*- i* well de>4fdtni ifi :l.e ttteratur*> \ \ h»•:. "-.i-.tr-. 
n:c n:af.rrtal, phuhtt:* uf *«(!:*. ien* *"|ifri;> »il! imTiAtt- 4 > *•* 
c.ul.f tho'Avt m\*Ann$! pair produi U^n. t -»:ri;.to:; «t at(•-?.!•&' and 
^re::^>>trah>unE Kur phntutis a!«>vr lu MeV . pan pr» dm imii 
dti:r:;r.ate% (.rtey C«illiptf»fi seatlcrin^ 

Actrlrrat^ir p<"*5tlron -iouft'r* in UM-cir prû Mwĉ i fur tin- ur.tr 
btZ'ifr *Utlrz tn the methud uf ubtaimtiK p)-.ot4)i:^ fur iintiatii.c th~ 
casi aifr *h.>wrjr J'he initial phn"u:i"« * *:i \>r prodcitxil i-iii»-r:..i! ti. 
:?.*• n:a:rr;a:. «r with m:pi*:cinc »vTtrun* the* iai. t.e pt.i.i.urd 
•*it:.::: ?r.e i:i4te;M) ttwlf hv l'r»":ti,'*ttah!ui;i; 

A!*K-.:ig^ Surtibnrdrner;t uf a n>r..b«*rter tuszrt l»v k,t\. ••i.nc* 
r>i.-srt.i> i!. thr «.intentJon.*; trrf.ijjt;*ir. there ar-- ->.-n:i- i:.\-.t 
i:.e f**j!'*r»» t«> uvinfi phtitur:* tei tri;t|rt!r the ta?tj..J. *:.-.«.•• 
!::«• ::r,.pi*»«t for thr Vt.r'.Pr* n^idt . tncim!^ A I«« . - : I . : : 
*-i-i:cr j», wt::*K the hlRh rnrrpj i'<'"'- ittl'.ithiu injt^h is f.i.\-
;tL.r*.-*i t'.ripusij * helical ui;d::!*t"I I" produ^ r \ n \ i.ifti. .T.trp.i 
uri.ular!> pularir<ii phulun« ' I ti" r!M-trn:i>. arr thru U'M . .,; ,,f 
::.r i u \ ar:d tin* phutuns ate all'i*n! ii» foiiiiriin- »trrti^!.! ,if:t-rtf! 
ar:d .;:;;.irift»* IIEI a p îNjtro.'i roii^rricr tar^'-t I he pi-i.tr-iit- -••v̂  
I:JE thr targrt arr then <i;Iirrtrd and lraii*ptiriiij li. !hr Kr-piu 
r:-:ifi! >•'. the pirtstron ImaL Fur utiitv \t*'iii th«- rle. t:o:,- rrr.j-i 
hA-.r a.-i cr;erj*y. >IIIH - »«A «;.d .1 , >:.•£ vrr\ *>[n :̂j: u:;'1'il.*»"r f ' 
f'-rjuirf-d The iifii'i'i*' feature nf *.l-.f propuM-̂ i V LKi'i* ;.«^if--.;. 
source prnfMjial is the pfodu«ti«^j «d p^!ari?r#! ;«,-;ir«»i.' 

A djtTnrc*. p r o p o s a l fur p i o d u t i l i g t h r :J,)*IJI;:;L" p.1:-•:• : . ' !> 
t-j u-sr «"hatisrlin£ ("hariftrlj*,^ i* a th-*ru-jg»,i-, *?ii.!;.-"i *.•• '.,-.,•; •.*-
.:. wr.ixh high e n e r p par! u le* a:<- pa*-sed rhrouch .* «r-.sT.3l *:.-i* 
*"t3 a s an aturrm wigf*!er ("hrhah aj,d > *>]irrfE'i«-- ,i* (>(£** \ ^ 
:;a*r prupy»c^J d i i r r t m g a n i u l i t CJeV * l.e^rr, 4J«K;I: : :.*- - --:"* -
ax:» o f a <7f c.r .^1 r r i ' - t a ! t o prod- i*e pruitor.- f..- -;. • <•.* -.* « 
• a-*"a*ie 5,V»»rr ill a «or;w*r*r» **aJC*! * I h«-'. tor.. . . !*-v, . i* * , ir-
ar: S L f I v p r p4PS}tron c o l ^ r i u r . •«v»trrii A n r n i * ! '.»>..•: li«-
irhieved for 20 C»e\ in *dent e>t if»*f;«. Ir^r «ifw<iiird^- <>f :.J* 
: i i i ' th«d uver t h e (»nventtu-:<al *>!.»' i*.ith r l r ' t r^ : t - »IM i-J*-: • , ; , 
Mir- cnr i trr ter (i t h a t t h e heatwur «»i" (ti»- (uuirrtf -r it»»-lt *t.-.. \. 
!•• a serwu?- limitation f#>r <Md̂ -:>*i M»urte» J- *-*.p«i«--i '•• !•• 
lr?i» •sevt^^' H o w e v r r t h r r r s u l f l i w o f tj-r «r\-:.i-I »*• ra.li .jlmr. 
' :a: i ia^e ^ y e ! ti» t>e te>teti 

A*- *.tatt*d ah'«i»- ail hlttr; e i . e r g . a t i r j e r a t u r - »(! ! , ;."-il[-i:i 
suufcra tvn* ju ; l i a t r a i a > i a d c iho-*<^ JA C-IHR LUZL *-t.*-iz\ 
'*:''̂ t̂ Ĵn^ inipinftni^ u» a n;iiver".rr tu pr*i*:.,ir rn.'^iin! ••,. 
lirrn^-trahliKii; t*uu]jti;rii^e :j,e . ir.i; * jjscf. / \\\A\*-. .* >*.*:. 5 

th i ' kr.o*. e^ual !u shower •tia.»..lr. ,::t. 1* f huM"!. U>i '!.• - ••: •< r*i r 
Ihf- i:;«-;rjrjit t ' heaTI: rr i i i ' rirt..'- •» TJJU]: f itA r-r.Ti;. ' - 1: •* .1 
>:rld o n t h e nrdrr <if u:;ii> 

1 h e pirti lruj; y ir ld at ai.v pn;n: ::, a < (jrivr:.u..:i-» p< • ':•-:. 
•tyvt^rii d e p e n d > o n t h e dr ta j i* <i) at irAa} thret- f«« l n j - ] ii*- .;--;«} 
i> h e r e deftneii a* t h r ratcu *i* p.^iirojiiL 4 i A pn-en p.j^;ii .r, *J-«-
s>->:eni U> t h r nuniher of rle<tft«;.- icripinetliC <»r. t h e ••.uw-rt'-r 
tarpzrt Defined this *a>. thr properties uf the »-If<trir-'' i.e-iiii 
the ht-artt 1 T*n* >re1mii ai:d »̂«trn h 'i*'Uf*k at *'.*• • tii;vt-rtr-r it- »•-!. 
a* ifce eiier(*;», arr iiuportan? I he ̂ -i or.d f<w tî r i-. the p.^i-.'.,: 

.1 ln-tc* x.jntttkt* tit Afu:; 

r t u m etlit 
pha»>r-jprtre p ; 
t«e take!) mt«» . 
-.late.; hrviw ;• 

•r ( 'oT.f'TTT.i r ' 

<w \ dowri!*tre d *j, 
'•perlie*. refpj;re«j * 
.>>ni:ri( Kai i: "f •! 

•;-iliC ft vasi .p 

' l i l . r > ! w i . - . 
" i-.t.o, pir-:tr. 
*hret- f̂ . i.-r-
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3 P R O P E R T I E S OF I N C I D E N T < B E A M 

Tin* SL<* i* The fir--! lirn'Ar t'lei'trun poMtroJi «i»iIid»T to he 
bijil' It ha? th** on!> opiTAt;t:c high yirld pnii i ?•>--; •Mitim1 Tlir 
S I . ' ' Mmrri- it. u * H i]«Tc- in i lk - t raN- ihe f a i t . . ^ th*i i!fti'rnitiii-
ih'" weld A sch**r:3ain' r**i>ri"?<'ntAliijii of t h f coihdrr i- -JM ••»•': 
IT, Km 1 T h e SIX* ha.* a sir.cl<- 50 C ^ :•$ km I',r him. To 
produce positroiir . an **«*ctron h-iinh '.•- d a i ^p fd aft'-r imtiallv 
\x'iv.£ acc-rliTatfd iu I J HeY. iht-n acr i ' l r ra t i t : •.» Ap-firoxiiii.it r i ; 
;i; (LA'at t h r iwct-third*, poitit. rtiit-rt-it i* dr!:«vte*d .*!iio a ««ir, 
xrr.vi iarg< jt Pu^ttnui?* from ih»- <unvrrter a:** coI>c t rd . ncul 
•T.v.i-d imnir'iiiatfU tu JJO McV. *ran».pL>rii-J '.* km t>ack t o \\u-
'urpiiiUitifi uf t he h u a i . ri'PHjriMi'd in to I lie Iu;ai a n d «• rr'terat'-d 
It- I J (itA I he positron* th ru hav«- thi-ir transfer***- e n u t l a i i i r 
dnii'pt-d in a M-paratr damping rme, J D K ' ai:d fiuaJIy arc aco-I 
c r a ' i ' i lo -Hi <U\ alciiig with a companion **Irctron hunrli Wi th 
\\n- aid of th f two a r o . ihi* r ~ /r * bunch pair is finaJK brought 
;. ' MiiliMuii al l\ir r;ua! fo< us The* pr«*«*r.t r~ h»-«ij;. paraim-frr-
,ii \]it' coavmvr &!>• CIVTI in l a b l r I 

T a b l e 1: P r o p e r t u - s o f m c i d < I t t eU-ct r t .n l .w. 

It 

I *ar a n ;•••*.*•» l v p ^ a 1 \ <i 

}Uu- in It) H/ 

M C v.,,.. 

I It- pi»-:tri>ii viciii :- fa.T.V I;.-.TLM* ; -,•• •.. t h»- i-if. T-.: I- .r 
ru r rev -pr ' -ad and buiif h l'*in;tt. I I,.- ti»-,im -:,*«< ,t* i h* .. ..•-•.)-'.•: 
[-• t - M a h l l - h f d li> a spoiU-r !-.niiTt'p!;:iM iip-. tH*aiL C !i<l* i •].-••',.i 
i-orLd^i.ii)-. th** po^iir'iri viftcj . i rpcnd^ •.tr<<n^'\ on :ln jn» • .• 
of t h r h i -a r t i a t t h f t a r R W A f#*»ii^a*k l o o p . o . - n - . t * i } , , - . m ' " ' 
f»»»:riiin to within PJO nr.\ f\i-r\ MV rnmiji»-» \ In^' . :- . p!^ ' 
of : l , r «uini-nand variahi** for th : - f'*'dFi,»*k !«»•;• iinhirtir^ it..i-
th«* p-iiiii4ifi rari'lv "itr.\*.s nu>rr ih.tr iil'.i >t::i ' ..^.r* < ..f r-^ ' • i-
i It* par t , tin* i> hfrau*.*- th ' 1 »-*trm ti»>:i hm- tr.\i,-\<i'r' -r.-e "•<•' • 
f^*aiii from t h f linat l»- th«- imv.rru-t t- tint m i \ «li"-nr,ii-'i ••• i<«-
ach r»» r t i a t . i . Kilt als*i h f f a n ^ - it> niatji .f-t- . af«- -« ' r t l td r . . - i i i - r ^ 
< -v r r . " H rriiiuit*'*. \>\ A «*-«>j*iit f i t ' d t i a i k [ i m p 

4. C O L L E C T I O N OF POSITIIONK 

\ * k . - t . h o f t h r - S L C | . r . - . l r . ^ -v- lP-rr . ' h . r ^ ^ r . * r . . , . . , . - • . -
tarc»'t ami th*' ht^nui t r .^ of tj,r _'_'n M,A *rar.*;"T* .,i,» •- > .-: 
itkt* lh« p p . ' i . l f i ' H - t o t h r h r ' i i r tT i . i . i - • • ! :ii*' hi.rti ! - - [ ; • - « [ : f _• .' 
i !.r- [dri.N-1 |% .!.JN*-!\ foilwAf--: *.-. t i l rtur,rM!i:lL' > . . • , . , : . . ' . 
: : . ; ; . : : i ; ;£«- A I : \ i | |<rrA>«- :[j pha>»- !<iti n:iA (.. i . i io - t '!,» ' • : . . • : ; - . ' . -
J J o M . A <-«jl*r»i»l«lal h« , !.d'* - u r r t . n i i , i i th»- t . n £ i - i AIM ('•.»' t : i -* ;>••; 
ti"ii oi rJ:i* a«"«'Irra:or fo!i<.**!•!* \-\ A }u[)n drra> i f , i ' • • • • • 'H 
':•"• f-*r thi* rt'm.iirid'T o f ' h i - rrt ;rn lim- T h«- i n n I*i' '••fu-i.ui: 
->^if'!r.i a v*Ttii al ht-nd shi.w-r -.i, \ ie J hfi.-r tin- - .< . . ^ ' . : . , ' , ,1 . 
A' l ' t .1 h o r i z o n t a l h i T u l tu»1 * h o * ; . m-rt.' t!;.- ! It 1 i . \ lir i< !> :r «• 
tic,;. ; I I I , I , 1 ar»- h u T h a i h ; o i r i , i l i - rtr.'l t«.M h n i i i i . j - [ f i " i t : -
J. wrl -.%->!rT!f I- di-Mirii '-ii t o h a . . - , u , a ' n - p t n l . . r of -> . " • : . . 

I hi- 1'irjtnHT lan:'-i it^-lf i- •.;,-.*!. in I if t !' -.(,-•-•- .-' 
.i . >;*: . . irf of II j r , R e tf .^t i^ f, : : . : : . , i . r r t . ' . - . s j l I l i : M r... ;...•...•? 
n-: . j : t , k ;- Jt.iiH l a h . j i j t JU rri."; I !,.- ' . t : ^ - ! n . 1 ! , . ; - : .- . - . . « • ! • 
• «ts: *-trr,i:ia SI!V**T «*:urn't*.ifd witn -trf..!.!***.- '̂t-*-. ' i .*.*- : .t -.-.,1 
:*-r <<«A:ue [hi-, tarei ' i ha- o;i.-r.i:*j-i {,.: rtr..<.' .-:.«- . . n r •A.*-
:;,• ,-'.-M ' p u l i - ra t*- " r III V< Mi ai^i .i:. ;:.-«•: - " • •<: w '.- r,-,. 
: - i i r 1 * p ' i N « ' ~ l N>. ; a r E . - - - H - T I V ^ M : M . • •-.: r - . J r - . - - • • : 
a ! ' r r !hf* »'-i!iti:af*iJ 1» J! A, H ! J" » 1< i* ;. . , - • » ( .jr.; .*»-: ::..-• !>-.i •: 
- : f : i ; , a t t o r : - of t*it- h '*at •>- ."•-^•^— ;|J>JI;< •->: . : . t : . . ' ^ i , :* - ' : i 1 4"* ' •-!• '••-
'.'it- JTJI ld'*fjT r h-MTIi . r . - h ' r t ' ' ' U - n ' t f . r ( ! „ ! ' . . : : , , " ;...«.*-- - , v ; . . i 
:.i.:r'. of:!,;- tarer-t :• nr...-if ~ . »U «• I,I, H. \ • ,,••*• ; , . . A . -
t^r i r . - ! •* ; • , .» . ( b . . t . H , , , - : f-.r : . - ' . - , . . - . ' , , , : . : r * . . ' - • :• 

^ 

f'u.-ll**<li-'ililtttititi ItTiGt tlT,.; f . 
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/•..; V ("m.«> j.<r'in*i (•»/ fA*1 prtsmt SLC conrtrtrr target 

I he mm* s t ruc tu r e of p i ^ l i g n s exil ing t h e ta rget is sum 
la: to t h a i of t he incident e~ beam. T h e energy d is t r ibu t ion 
of i h e usable posi t rons peaks as abou t 10 MeV. wi th a sign i ft 
»am" number of lower energy particles To avoid de bunching, as 
well an to minimize t h e t ransverse r s iu t t aace . it is desirable t o 
ac<•eierate the posi l rons to uhrareiat ivjs t ic energies a s soon as 
[u.->ibi<* However, the paraxon?, which emerge from the target 
iti a pha.se space with small radial extent but large angular dis 
p e r s o n , must first be matched to i h e accep tance of t h e c a p t u r e 
xTtiui i with H-. relatively large radial extent hut small angular 
acceptance 

'•or this phase spa t e t ransformat ion , must accelerator 
jn'-iiroii MwrriT* use a quar te r wave t ransformer I . Q W T I ' Al 
though « Q\\ "I make-* a significant improvement m yield over a 
simple suU'uui'i. il do t* have a fairly narrow energy bandpass 
I or '.he original S L - V posi tron s o u n e . Helm proposed an adia 
tnil :e match nig held t h a i would bavt-a large energy a c c e p t a n c e * 
Othe r potisililr focusing technique* include a L\ lens, or even 0 
pui-ed c u r m - i th rough the target mater ia l itself 

A p u b ' i i magnet i r fi<>]d pruwded by af iux concentra tor *FC'i 
added to a tapered | ) t ' held pruvides a pseudo-adiabat ic phase 
"p<ti«- t ransformat ion fur the 5J.C source The FC*. which is 
p ' l in i i a.1- close to tin' target a.* possible (3 m m ' , consists of 
'. J 1.:rn*- WIT!J a conuaJ 1 m e n i a l cros*- section To main ta in t he 
fii.i it'tK y of the dex i i r . the turns are cut from a solid block of 

L;. fi'. I\1)M . d e f i n e ilir-charRf machming i using a M tun wire 
\ f v r 1 leaning A , l t * *'urk hardening, t he spacing between turns is 
; '" .Ml jiin, w U h is -nil l o s than tlie skin dep th at 100 kHz 
V .nova t ing mater:*!* are used in t he J"*" excr[*l fur c t r a imr 
*4ijjpurl* at the li»w ^oitAgr1 d id 

~ lie H* in relrtliou to 1 he target and Lie following a err] 
iTrttor section is- shown m FIR A The- target and FC are sur 
rimr.ded by a IK* tapered held solenotd w h i l e s DC" uniform-field 
^dt-'i./id surround^ t h - accelerator T h e DC field profile- caicu-
,ate*i by P O i S S O N is shown in Fig 1. along with t h e measured 
l.e'd t>! the F<" T h e valii<«. *>f the relevant parameterb a r e givrn 
it. U b t e _' 

Table 2: Magnetic field properties. 
Kux t'offi entrat^r 

Number i»f iuru> V2 

^p*i iJlC 0 l rj cum 

^ 1 al 16 KA 

I'-IIM- Kill kHz . half-sinewave 

1 2 T 
Vnif<*rni Jwl̂ i Suiemii'i 1 

i« : 0 1 T | 

"•ffiuffi 

X.3SItttti- .- . 

*?r I 

For an adiabat i t d*'̂ -<**T t h e tn-b; ^huuhi h r a> lush a> po» 
f'i'* *t!: the *;.ir5Pt. :||i*i; -»|«J»F» lapi*r : o a lowt-r •i:iif<>r:i: VA':.U 

Fiff 4 the SLC pirudtt-adtiiiuttt pA«.-» •*,"ir» rr 4;j ,^.ni.-^fi,^ 
jfy.-ffm P;r unif> >haun m cn»w <.rrfu>ri <ji t"'fi»»^ iin '.- n «:/< 
/"fcr compvtrd DC salmt*\dQl fi*Ut* end mtmnrrti J-'f ' yiit'...:' /I«*I 

cr? .»*/iot;,n abort vt!h tht SQrne " •.tfdlr 

T h e condi t ion shown by Helm t»> he suffirwiiT for ,n< jid;*].*! d 
t ransformat ion i> 

where P is in uni ts of mc *nd U in m c / e per rneii-r A,** til. 
the comh:ned solenoidal field <>( iUr Sl.1 ' s.iurre L-> uii!\ ;.-ri;d". 
adiabat ic -> ^ 0 1 ) . t he b a n d p j " 1* m fa-'t ulixhiU J a w r td,iii 
t he * I U MeV accep tance of ih-- two I •'[i6 Lend - ^ N m * 

5- A C C E L S H A T I O V A N D T I l A N S P O K T 

R F acc«-I<-rati4jn begin* jnijn#*dia!ei) follow my ti..- |-( 
The c a p t u r e section is a 1 *> in traveliirsc waM'. di**k ii'tid^d 
waveguide opera t ing at t he ^ tand^:d •**!.<' lin«i f m , •••:•• > -.f 
J*r<G M i l / A constant imp» 'dan 'e s t n u w r r witfj rtn in- •*'. 
'J m m radiur* was chosej, t o maximize t h r raii 'al «i< • i-ptAtM »• 
T h e Aectton a powered with a dedica t rd S I .Af ettn'> aU-ttuu 
opera t ing with a T 5 / w r RF p<jl-e mtt> a S|,Fl> irt\ .tv I },.-
jirctioii h a t been par t ia l ly proce»wd to an a*«*"Jetatir;C irr^dir;;! 
of 50 M e V / m wi thout b«-ain. &ivi n«»w op« . i t c> r.»ijt)i.r,. with 
high-intensi iv b^am» at 4li \lt<\ :n * 

T h e high gradient r a p t u r e *e<ii.»c. is followed ht. th»* f.r*t "f 
thre«- s t a n d a r d SLA<" 3 m a*<*-Vratir;g •»e*tiorf-» p.^.-rt--: :>\ n 
second 5015 klys t ron with a SI.M> cavit>. a> oh^wi. n, \ m .' 
Again, l o achieve rapid ac<eieratniii. th»* hr^t y i t m i , r r i n u " 
half t h e R F power T h e uniform ! H d solenoid *ini» » *t thi-
fi rst boost<-r sect ion, after wh»* I. th#- quadrup*ih- ti i lJi- . - i ' t ^ f 
begins 

6, C O M P V T E R S I M T L A T I O V " 

T h e showr-r c a s r ade in thf ««j(iwertt-r target • nt, ht- 1 j i . . 
Iate.1 m detai l with a Monte ("ail" program called M i S ' I hi-
p rogram i> used I*J establish a matr ix of positron*- ai lh* • x t .if 
t h e t a rce t . each part icle lit-mg tasyied for positH<n m<>i: * '..* .« , 
and t u n e To track these p«*rit';*- th rough the **«<len.i^;,i. ati*i 
arceleratintx fields of t h e Mnir<»* reginti.. n f#*iAm*-li »in *n»- r.n. 
t racmj : p rogram. F1TKANS. by H Lytuh ha> tH ĵ-i, -A;.t;.-K ^* 
SI.Af" i»i ! a r : ' ; t a ie M*lup and ta:t**i'ir. <•' paianc-ti-r- I I ;* \ \ * * 
ignores th«' <*(T*i r- of -pdn- • bar L-»- -si«l t*ak«*in*h:« I f.»- » "".. * ..f 
trie KOIJII la t t ice inii*l IM- -rp.ir.t** v - t u d m j n»ir.i* .t timi* .r,:i: 
pli-li- pr--£r^rii ""<h as 1*1 "ft 1 I i f»C "» »rn»w* —•rut- ;. ,^.*'..-

http://pha.se


•r:« »:i« - «ooc 

tzmt 'm : ; H H * I H .i»*S* 11 A. . ! ) •*»'»•» 

. : t t w : : t u t l 3CH3CXX aoc c e 

r . i ^ u * l M n i t f ) j } : i : i : : i L • m s e c c . e ; - t : : 9 
1 : I i . i k 4 4 ; i t ] ; 4 ; i ; ; : ; i i i x : : i 3 ac : ; oc 0 1 1 

» 1 e iaKJt t««>J i i io t ;K: :mxn 3 
• ! w j f J W i * t n J i : ^ : i j 
I : l l G M I I l t t ^ l S H I k I! 
y i : n i * s » i * u * i i c ; 
: ix c i : n « : 3 3 : i s x 
: : G MiJl*):J!?t 
; : w a>*>**;)1 00c 

, t 4111:4 u i : • ae 
> I (1 K l l i l HOC 

l « u t i i : : : K 
1 : DC u r a i - t t e e 

: : e x :x : i 

• I IM -

* j i a t ; M o l l ' 13 
9 tllWIMH : > t 
blgJ*M4t''ti? 

oaor j»M« l ) ; : 
•s i i t • M i l a t 
tr\j ; « - U i j 

e ctt HkT I t l ae 
DOC j i ; i f 1 

; j ; : i B 
« : t ?«: i ts 

sc ; 1:1 
S 3C ; 1 c 

; ; * • ! * J . . 1 ! 
H ; T U H 

J i .JMt . 
I f :» J: i ae 

13 1 1«J 1 

I I I 1 « I 

1.191 IOC 

IIMi tKJ 

cmwux 
C;l4>u: i 
M * t u n 
II : 1 m a c 

taus 

£'iy 5 En*rgt/ iordmatt m A/* l'y <lfl</ Iime-Aty (abscissa, from -15 '« +101 ps#r/ <fafn&u't<iTi.i q-nrraitd u*tng £/Jf 4 \*i 
for C0& mctdtnt t~ parttcltt, Tht total numbtr of positron* us shou.11 in tht lou-rr right hand corttrr Tht final acctptamt 
at tht LTH t* Al = ^lf> p.i TAr /pur <ftAfn6ur»Dii» rorvTApontf to ^a/ /'ofiJruiu tmmrdtattltj aft*r tkt fiui tanrrntrttlnr 
thf Positron* after jv-9t boostrr sretton, tncludtng tht angular cut of tkt FQDO laittct and with th» Hh pha*r adju.->tt<t ft" 
prompt atefhrattan, (c> foMttrm.* Qfttr tht energy cut oftht first I (iff (urn; and fdi Poittrmt*. at J 'J i',t\ btftm tht pha*r 
cut oftht krnd to LTH 

http://shou.11


VWTC\ Aini ti'lir !iic tji-tr;l'piti«r.? i*ri:rr.i'r-.i fto*:: 1 II! AN** :-;. 
K'jJ,ku\ I'ln' -nit la! 1.1I** niriirix u-fd hi*:*' i- hd.**'1'! on 'Jiin ••.f. 
iron- hutiJij! th<- inrcr: rij.' *i'A• -how-. th' 1 piiMtnii'* ••XI:H:K 
1... rV "Mw->-- : ? i : p.«-;tr-'i> an- r-.ii;«f.i to sjT t,-, -J..- '!•:•.-
tin') crinTpr from tin- fir-*! huoMcr snli it i , At ahout ]JM Mt'\ 
M in MI i In- !>uniil(iiiL>!i n-Milt* i an In- I ompan-J vAilh ii!t*a.-.iir*.-d val 
lie*1- The eniTR.v. pha>r torrrlaliob -t*'n in K'*! ~»»t• ( i> A upiral 
r*'Mih of Ml" AnvlrtittHHZ Thf d:>tril>t*tu>*» of FJE S MSI HiWudo-
thr **(Ffi t wf tin- -'uadrupt.de> lattne- <A •• 6 mr«td rut I i.rf*«i-:i tin-
first t.iM»trr »(**tM»ii and tht- tiu'i-unug n-ro'd iTORO **•-'*• Iii 
tin* MmulAtN'ti-- tht* t*rirrj;v ** h o o t e d iif '*W *.rV\ 7 h " di*-tr: 
S.;'.M]. t)f I' iC V* Hit Sid*-'!- lh*' t ' ) " riiiTiy i ill %>i t!if fif-t '.M* 
bftvi I In- rri:iat:»u;c V*»i pi>*-rtn»n> art* rapn tt-d u- rrnsM' '* t.. 
til*- fSi'J »d t!••- t 0 - i r \ iii.At. *» ohdHft -.- Kig >. i* 

7h*' rtiraMirwi \***ld i- coiiipan-d with *hr >:ii:u]al;o:i n*--ji** 
in lat»:«* '1 Thf romhtu.u.'- f»-»r th:* r<iinp*ri-«.'-i •««• em-n ir. 
'1 .*!..«• J • t-s-.o'pt thr itimuiAtiiiu hfii* « > » K — 3-1 <»r\ aini ~, -
2 rtuin for e'l**-irt*ii!>i and in the* tiiM pari iA JaMr* t 1 h»* -••-•-iM» 
n g n i ' wt-H «j[)til t h e p u r - l t r u i ; h r d J t i l> mjc - i ' . i d )Il!i> th«" ':lirt* ' " 
n-n* M K • t ranspor t l int-tn t he dan-pui*; m ic T h r l . IR »-n»-rc. 
at i «'|>tAt)('t> i* s ' J V ' i . u h j ' h tdiuuid Htf(u,*nriitnirttr- t | - r i-nrrc* 
>pr«-ad in lh«* i*»*ajij Rt*ru'rfit<*i! :n a>«ri*<r«l t:*c *«» I - (»«*\ l»> tin-
rath*** lanzf hud-h length At prw-t-nt alr-rji 'IHV' -d t in-• hari-i 
If. t l l**l . I 'K 1" Afl\tA1A\\U\ in*-! h r t iHIM- *•! 4 MT* I'.tlK i i ' » r | l l*f£> 
ii»:l tin* ->n-Mi of *»£.:« h .» tJ'tt >»•* '.ii.li'^ttwjt; \i.*isr fi ': ;••*••• ••! 

&',']:<>\i:u*tfii '2H"< '••-•.:- .j! th«* '. 1" («*A itrirt* .!>< if ;.••«:'•-<. 

jLiirti'tcicr? <*?«••«**nift«i"«*i ii: iii!».t* i 
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7. NEW DEVELOPMENTS AT SLC 
M.f ^oMU^ri 1.TR wa> -rif'giH.'iJ]^ -4eMe.ri*-d fur an <-m-rg> 

:i*t *'i*\Ain *j of s i fi*?, or. t-orf*i<poiidini;l\, a buurh Ifizgth '<>r 
pi,A^'" a<<<-plam** uf i t ' . pN*-< Tri<'accrptAnr*'of tht* danipihfc 
r::.j; *urijtii t^itt t<̂  IK* dt.i.'ji •*; 1 0'^ and VIIIM' ]os?*«*> wrr** «*xp«-
ri»,!.<*-''i I j e t w ' i i i h r I . I II i i id tlw I>H SIM-*•* an Piiergy |>h<^t* 
tcirr»*iAlic»n airx'ad} <"xi**ift: :n t he I.I P h u i n h . it was- d<*cid«*d tt= 
h-ctlcr inatrh tn th«- I)H fiir-rg*. ar<-**ptij-i<-«* b\ inwtaihuK ^n «-n 
«ir^> ii.ii:i|ir<>MMjr m tlu- I.I it I hf i r r h iuqu r i< to pna* th»- ln-*n. 
intiJURii The* M'tu-i ri!-,>•:,•• «.*[ ''r»«- Hr «>f h ,1 m a- frit-rating *n -n.ii 
iifiA|\ iiiMrtlJcd jti thf hiiiii rlt-pfrhi->n rcgiuii of the I.IIC With 
t h r r u r t r r I KK phr*>f a n d a i l l p lHt id r - . t h e bi-rtfll fll«-r^> tii^\>ri 
n u n should he aignificatills rrduct-d "li.» rt-ali«- lh»* fwll jiui<'iitii*l 
"t thf j rimpr*^*''»r th** apfrtiir*' of tht* up^ir-'ain pf>rtii»n of th** 
\A H ha> lii^-n opi'iifd to - J V-f I h«- I.TR iifiw. s lums no h#*•'•. 
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DISCLAIMER 

Th» report uas prepared as an account of work sponsored bi an agcnc) of the Lrwcd Stales 
(rovefnment Neither the United Stales Government nur jft) agenc> [hereof, nur jnj uf their 
employees, makes an> warrants, express <ir implied, or assumes *n> legal liability ur mpunti-
hilits far the accuracy, completeness, or usefulness of jn> information, apparatus, pmdutt, ur 
process disclosed, vr represents thiil its use would not infringe pm.itel> owned nghis Refer 
price herein lo anj specific commercial product, process, ur senite b> trade name, trademark. 
manufacturer, OT otherwise does not necessarily Lunsiiiuie ur imph its endorsement, recom­
mendation, ur favoring b> the Untied Slates Government or an> agents thereof The >ic*s 
and opinions uf authors cipressed herein do not nccessanl) iiate ur reflect those uf the 
l.'nited Stales Government ur any agency thereof 


