PS/AA/BA/afm . 3 December 1982

AA LONG TERM NOTE No. 24

Summary of the meeting of November 23, 1982

Topic : Bunch rotation in the Antiproton Collector, by H. Koziol and W. Pirkl.

The goal of bunch rotation in the antiproton collector is to decrease the
momentum spread of the injected beam from 67 to 1.5%. The attached copies
of transparencies describe computations for the contour of the bunch before
adiabatic turn-off. Further computations will take lattice non-linearities
and more realistic distribution functions into account. The final distri-

butions will serve as an input to mentum cooling computations.
The characteristics of a 1 MVolt cavity  are given in page 14.

In the discussion, it was pointed out that an n value of 0.015 would be a good
compromise for a lattice with a fixed focusing ; this is a revision of what
was contemplated originally when the lattice functions were different for
bunch rotation and stochastic cooling. The second point of discussion is the
need of a compromise between bunch length and beam intensity or of a special
development programme for short bunches in the PS to optimize the production

of antiprotons acceptable by the antiproton collector.
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BYUNCH ROTATION :

SEQUENCE OF PRocEsSSES

— PS produces § buweches at hH=20
(as foday)

— 5 /aetesese jovofon buweches hit
AC 7 procluction Farged

— S o bumches are accepted imbhe AC,
fota/ A)t%a /s chpped fo &% @eeep/qﬂcg

- RF ) SYyMechvon’ged to PS-RF, ;s on fal/
Volfage wihew B avrive

- Wa/ fo-r > //4 T:ymclrr.
= Turm RF off abruptly 4 2eve

— Adiabetic RF fuvm-off fromwm malched
level +o zevo )

— Fast frawsverse coelimg
— Tvansfer fo AA



A FEW BASIC CONSIDERATIONS

THE BUNCH ROTATORS DREAM: _—
— Q civeular (ellipbic) bucket [/ /

|
— limeay behaviowur :

D¢ myal _ imitial bunch L,
DPiuihar  bucket L

e.q. buckef /f"tﬂllt = A0 sesec } 4
routial bunech levwalh = 26 Jsec ﬂdor—i
— *
e

X This gives us alreacly am wpper [fromrf.

L, < 2(«:«.

With a ~eal bucket (m-e///;o/fc ., wrotion
mon-limear), We will meed amuch Shovier
bumches, in proler fo obtarmn a faclor



There i's am optimusm bucket herght
that leads +0 arswsrisnius e herg4¥
@ffer rotation.

Swmal/ Y sveatched ” /u’zé.

Sovaller Sqwme ““’ﬁ:

(n&/ﬂ.ﬁﬂﬂ 2
We Wawt swmallesi possible bucket height
Limit : won-limearity of awotiom



=
EQIATIONS OF MOTION + TRATECTORIES

STAT/ONARY
Y Brewer

T}ajec/ow‘es: y= 'iz(m” - coo¢p)
Sepavetrix )/*s ] 2(4—are)

Motiom . Y= —sinp

lse Fhese scaled copvaliseates ; the Tevo/ut o
period for a Small qrmplitudle partrcle s

Zo= 277



The sysehvotvon Oscllas o period
/s @ fmdlw af @t ol rfeece

T+ becosnes OO o fhe SCiaralrioe.

Fov a :-/a?/:'oeocvy bucket [7= Simp=0:

o 0.5 4

S ATl

?IIWQ

We have 9 totete {or loreger fhan-
'82/4 and find a Cosmprosnise.



To fiwcl that Comwpromise , re. Ahe
Swallest  fimal S0/, We fake a
HP 9845 amd votate buwches,

Vaviables: = Total initial bumch levgth
yA L (msec )

— Bucket height factor

G B
7

6“' b‘ék&,‘ h‘l: h#
T imihal buwech he:’g ht

ASSUMPTIONS
— ﬂ, 3?- ase camvéw.‘ over busdel baaft
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Bunchher1ght at zignificant points!

At midalz of bunch : Vo= L 315
Tip Cpoint Mo, 132308 Moo 4Ph shown byl
Lowesst Cpoint Moo 100 Wo=s—-,.318 showun bu: O
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Burchkhsight at signitficant

At middle of bunch : Y
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Burnchie taiht at significant point:

At middle of burch : W
Tip Cpoint Moo 1300 \
Lowszt  Cpoint Hoo 3790 B
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| G = 1.1 1
L Lk = 28 n=zec L T = .3

Burichheight at sigrificant pointsl

At middle of bunch Y o= .
Tip Cpaint Mo 1 Vo= showry byl *
Loz Mo Vo= showr by O
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BUNCH LENSTH FRoM TS 2

5 mS
Ttey 23 zze 1S L/'LJL/ -

(ntriveadly COwsec + phase d)fferomnces

m»

Swall tmproveaments w002 (less phasedlif.)

Double V. jump

6‘?'06)' 9 74&«&/ ies

BUT

Above Values with 41 x W ,Spp,o
Whew AC exists, we hope there witV
be 207 ppp

and  bunel levglh will imerease

wth £ '} : (d«os:ly lrvonilatror
af PS YFravwsition )




Ne havem # faltbed abowt volta qges yet =

Stotonary bucket; hatf-herght;
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CoNCLYUSIONS

4) Theve ave fwo ama)or )rvoblesns :

4 ) B bumech /e«g-v‘h.
. [AC ©F voltage
ti) or (awea ¥)
Swmall amd ~comstant 4

2) Needs Jurther Shuclres:

) Vaviation of [, 9 P
 over bucket herght
b'l') ?l'octcw’té/l’oavﬂf bucket
by "‘/41""_, hrgher havovowics
RE 3ysfeses

i) Advabetic tuven—off affer
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