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r i 3 . ^c'O. in ^c.-iiltn rr.ey ov-pmed the- dis t r ibut ion 
:n energv -f tr-.c i.Lepted positron-; froa which one can 

;est l r«tv that approximate Iv o:w—half of the total m» , ' 
btr of arrtpti-c positrons Lies within the energy hand 
froa 2 - i rieV. To Mxia l ie the current ofVoslirons It 
Is thi»n m-cpss.irv to arcelera.ee the broadest energy band 
possibK-, si . ir; t .B frn= the lowest energy possible. The 
Unitar lon in : h u prcve'.s i s the debunrhing effect in 
the dr i f t ,si>,ic*» following the t»rget,..vnd In the f i r s t few 
c~ if the nvVu'lerat Ion, leading to a'broadening of the 
encrEY spf- tru-*. 
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The dfstdncc K-iwfisi the targe: and the first accel
erating sectlcn had been set rather large (93 c«0 nalnly 
to provide spaic for collimators. It was decided last 
year to insert In that spate a special short section. 
Ft?. Thl.i section is a 5 \ long (52.5 c») constant. isj-
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The total longitudinal pha^e s?»re .ar 
for a distance 0 and a rar>gr of e.-.ergv and 
nowencu*, for a given law of .-vaguer lc f;eld 
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pedance structure the jcrou? velocity i s vg/r • 0.0204, 
the accolerat/.r^ field i=r related to the Input power bv 
E (HeV/a)- 3.55/f'MW). 

The distance hetween the target and the f i rs t sec
tion Is then reduct-j to 14.2 em. The section Is followed 
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i ' njs ^eon Jehunched under the 
: t i e* over .i drif t space. 
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^. Positron* • it?i *r,in*vi'rsi' Moacntun - If w 
»SSJ-5T that there oiusts n^ other transverse fotnc than 
I'll' :f;i:slnfj efl«-,t of the dc =-a^noi, Ic f ie ld , then the 
t r insvcric mwer.ti^- r « j j n s constant In .T o n s u n t fo-
lusin? f ield, or varies ai-tnrdine to £<j. (2) If the 
^*rnctt, field varies slnvlv. The equations, of longl-
ciK.'in.i: not 1 on can SJ- written In that <as«. 
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I , t*-irz .1 ; u . i - . i , r v i i .h represents the Input phase of 
tr.e i u M :.'p i = : r- >^it ron. 

?- :*-;T-C : - ; S . -> .ind fi> cue can coapute optl»uK 
VJIWC*; 1 r i!:c ; . u i - M i r s i, ^ -ind t^ In order to ob-
t a i - a :-ir;r:;- di^rer- l . t i ir. .lsvwptotic phase for a given 
1,-EJC ;-i - . *S ' .i^'~,-itrT i.c r*h.i*e f_ Bust be chosen 
- t a r --"* *[] -rJtr :> -btair. the naiiwwa acceleration. 
The - r ' n t s ' . . - result ire, frcn Fq. (41 are symmetric 
with rcv?i . : ti- : = 0. The positive values nf ;., Ide-
celeratinc :le:d> ?:•-•.- <.";*.-sit Ive slope d> 'dc . He,- (5) 
Cives - r - s l t i ve s;ore L) . _ .'M: The best f i t t ing be
tween relation* <••> anJ (M v l l l then be obtained when 
the bc*-r. e-ter-. TV.I t r : i ior . i tcr in a decelerating field. 
(The fpiirrj- v.i;.;t- -:' :., will he near 90* for ( , « - * 0 * ) . 
This fart ,-an be easi ^unders tood bv looking at Fig. 2 
and c^rparinc it with the general shape of the phase 
space orbi ts in Vis- *• 

As an i l lus t ra t ion of th is bunching process, Fig. 4 
JICTS the rhas»- space resulting froai the dr i f t space of 
14.2 en for energies fr.m 2 MeV to 10 HeV, (solid curve) 
together with the orbi ts ;„ - -85*. -W* and -95* for an 
accelerating field of 12 «eV/« (dotted curve*) and 
t » 86* (iieceler.it log f ie ld) . It I* seen that the 
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For constant p these equations can be combined and in
tegrate^, giving 
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which define* new orbits in the phase space E, •. Let 
us consider twe positrons of the sa»e energy y , one 
•oving on ihe Axis and one leaving the target with a 
transverse noneniian vTn- L e ^ *"nl *>* the entrance phase 
fcr first one and :. 
one, where *ol f-i the [>hase for the second 

where .'.: in given by Kq, (3). In the approxlnation of 
SR.il! angle of ewisston one can write 
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vailing phase dl sy-eTs.ir-n Is loss than ] " . inr an in^ut 
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This i«uRchinK proress lould be verv useful in the. 
case <-f a high transverse acteptiincc over a narrow energy 
band centered en a low energy (use of a quarter wave 
transformer). 

»e can rortc;ude that, bv first decelerating the 
Vosltron bran, one can take advantage of using verv l o w 
energy and high acceptance fin our case the angular ac
ceptance at 2 MeV is IB") together with large energy 
band, leading to a a a x l m m current of positrons within 
a narrow energy spectrun. The limitation may be the 
Initial *n*rgv dispersion In the case of a low final 
energy. 

Results of Calculations in the Case of SIAC 

The first section Is a very short one, followed by 
a drift space (Fig. 11. With an accelerating field of 
the order of 10 MeV/ft It is evident that one cannot take 
full advantage of the bunching process described above, 
mainly because the xlnlnun energy at the end of the first 
section must be high enough to avoid a debunchlng offect 
over the second drift space. We have computed the longi
tudinal motion fcr several values of the parameter < 
(see Eq. ( 5 ) ; and of ehe accelerating field. Fig. S 
shows the resulting phase space at the entrance of the 
second section in the cases * 0 * 70" and 30' (beam Ini
tially decelerated) and * 0 - -70* (baam accelerated), 
and a field of 10 HeV/m. (For each case, the two solid 
curves with cross hatching between thea represent the 
phase space for positrons with initial transverse momenta 
between 0 and 0-6 MeV/e.) The effect of the second drift 
space is clearly aecn in the case 4 * 70": the minimum 
energy is about 1 HeV and the phast space is completely 
distorted. In the case * 0 - 30* the minimum energy Is 
2.5 HeV and the distortion of the phase space is much 
less Important. The orbits for t m - -40" and * „ • -50* 
are shown on the same scale for an accelerating field of 
10 MeV/m (the second section is long enough to consider 
at a first approximation the asymptotic behavior). The 
fitting between these orbits and the phase space of the 

bean is rcas.T.iKv £.-.>.! .m,! :• 
length rf Jess than I1'". I:- '.-•-
thv hunrhtr.r. ft l.-w ^ r.f f,cv y-*.:i 
?vr*n*ur. fror, 0 \.- ;'*.*• VeV/i UM-
short s e n I^n. 

In the .ace : •= -T-'.' (heir 
Ing *-ffect has o<cnrvii, th< t.it.i 
and no further bunching c*n rv."u 
The phase space at the end .>f th 
computed for various values of : 
Input phase and different phase 
suiting frem the first sectlen. 

Fig. 6. Phase spare .it output .>t scrun^ section; 
Left: New section In use. 
Right: Without new section. 

left the result in the case ^f the phase- spin- shov7» in 
Fig. 5 for i • 30". The Input phase fer the setond 
section is r • 50* (phase pf the field for .! - - 1 
particle). The average output phase is - * V , giving .T 
total phase slippage for the beam of about 9 r >" . The 
bunch length is 6* and the en*rgy dispersion "^.5 MeV. 
Shorter bunches can be obtained at the experts*, of final 
energy and energy dispersion. The transition between the 
solenoid and the quadrupole must take place .it an energy 
of at least 35 HeV in order to keep an admittance of 
0.15*HeV/c.em< ]>. With the phase space of Fir,, i. add
ing a 3 m-long section with the same field gives an 
energy from 44 MeV to 54 HeV. W> have investigated two 



variation Is about 2'. 

Cocflarlson with the Present Mode of Operation 
In the present node of operation, the short sec

tion is not used. The rf phases of the linac are not 
changed frcia electron to positron acceleration. The 
positron beaa is then decelerated In the 3» long sec
tion. The phase space a; the end of the section was 
computet* for different values of the Input phase and 
fle.'d which give a total phase slippage for the bear, 
of about 160*. Fig. 6 shows the resulting phase space 
for a field of 10 MeV/m and an ^nput phase of • - 80". 
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