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timm
PEP-D,a 9&V x 3.1 OeV electron- .mn comb with

Ya design luminosity of 3 x l@3 cm- s-l has now been
approved for construction by SLAC, LBL and W for the
purpose of studying CP viohtion in the BE system. This
upgradeprojectinvolvesreptig the vacuumand RF systems
of PEP, which wiU serve as the high+nergy ring ~R),
along with the addition of a new low~nergy ring ~R)
mounted atop the HER. Designs for both rings [1] are
descriw and the anticipatedproja cons~tion s~tiule is
indiwted. Co~der operation WWbegin at &e end of 1998.
An aggre~ve R~ program has been carriti out to vtidate
our dmign choim~ key resdts in the - of bttice design,
vacuum,RF, and m~tibunch f~back ~ s~.

1. ~ODU~ON

me design of the PEP-~ AsymmetricB Factory pbject
began in 1990 as a joint undertaking of SLAC, LBL, and
LLNL. The Ulgn was -W and a new ConceptualDesign
Report (CDR) was @mpleti in June 1993. h October 1993,
the project was sel~tti for funding and designated as a
“Presidentid Initiative? Since that time, project activities
have focusti on optimization and detailti design of key
wmponents and systems. As was done for the -tier R&D
phase, project activities are subject to management review
before commitment of major funds. In addition, a Machine
AdvisoryCommittee ~ be f~ed soon to advise Wratory
and project management on techniti issues. The overall
technid status of the projwt is contained in a proj~t-wide
technid database(Oracle)that includesnot osdytheparameter
list (subject to foti cotilgurationantrol prtitsres) but
detilti fabrimtion information on the techrtid subsystems
(magneticmeasurements,vacuum and magnet revelers, etc.),
personnel information, docurnenbtion control, inventory
control,~&H information,and a component tisL
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2. PRO- OVERVm

A summary of the main PEP-~ co~der parameters is
given in Table 1. Most notewotiy are the low beta functions
at the interaction point @), the high - currents, and the
hge number of bunches in each ring. We use head-on
mMsiorts at the P, a crossing angle could be ammmodated
as a ~tsd phase. The main design c~enges for PEP-n
involve the vacuum, RF, and m~tibunch feedback systems.
These areashavebeen the main focus of our R&Dprogram.

The RF system [2] is b~ on highly damped room-
temperature cavities, powered by newly developed 1.1-W
klystrons. This is a good Whnid choice for the PEP-~
parameter regime, whm very high gradients are not ~uired.
Compared with tie ~R design, we have optimized the
parameters such that the LER wntairts 5 Mystronspowering
10 avities and the HER contains 6 Mystrons powering 24
mvitim.

Even with highly damped uvities, feedback is needed to
combat coupled-bunch instabtiities. The PEP-~ feedback
systems (longitudind and transverse)operate in the bunch-by-
bunch (timedotnain) mode. The longitudinal systemis based
on commercially available digital signal processing
technology. Both systemshavebeen tested at the ALS [3]and
shown to giveexceUentperformance.

Table 1
Main PEP-Dcolhderparasne~.

mm
Energy [Gw 9.0 3.1
Circmnf-@ [m] 2200
Wttance, dy [nm-rad] 1.9/48 2.a64
Beta functionat W, x,y [cm] 2.0/50.0 1.5/37.5
B~-ti tuneshiit 0.03 0.03
RF fquency ~z] 476 476
RF voltage ~ 18.5 5.9
Bunch length,nns [cm] 1 1
No. of bunches 1658 1658
TM cment [A] 1.0 2.1
Energy loss per turn ~eV] 3.6 1.1
Design luminosity [cm-2 s-l] 3 x l@3
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To da with high thermat loads and to minimize the
photodesoti gas loa~ the vacuumSYS- for the HER [4] is
based upon exwded copper chambers with conventional
distributed ion pumps @Ws). The possibfity of augmenting
the DWSwith non+vaporable getter ~) pumps is under
study. Though the LER vacuum approach detibed in the
CDR is simtiar to bat of the HER, we are presendy
consideringan rd-tive tiign (seebekw).

For its injector, PEP-U uties the SLC Unac, damping
rings, and positron target the ove~ hyout is shown in Fig.
1. Thus, we have a demonsmted abitity to provide the
wuired beamsof electrons and positronsfor topping off both
rings in about 3 minutes. Boti electron and positron beams
wiUbe exncted tim the b at their proper energiw and
transportedto the storage rings in bypass bm (1-within
the - housing) that connwt to the existing PEP injection
tines.

The P~-~ control sysm is based on the weU~velo@
SLC control systemsoftwm. ~e softwareand hardwm W
be upgradedandaugmentedas ti forPEP-BAce.

2. -m STA~S

At -this stage of the projec~ the majority of tie R&D
activitiesarecompletedor W be so shotiy. me results have
h v- s~fd and havev~dated the app~ OUW
in the CDR.

2.1 Vuuum System

For tie HER, the vacuum system R&D program has
demonstratedsufficient pumping speed from the DWS in tests
at W. Photodeso~tion experiments at NSLS [5] have
shown adequately low resorption mfficients. Eectron-beam
welding and stretch-foming techniques to fabricate the
chamber have been demonstrated. An e-beam welder is
presentiy being a~uired by tie project for fabrication
PW~) ~d a s~~h-fofing WWatus has been desiwed,

--.

Figure 1. Overall layout of the PEP-II facility at
SLAC.

For the LER, we are now examining a vacuum chamber
tilguration with h extruded durninum antechamber having
discrete copper photon stops and lumped titanium subtition
pumps @SPs). Based on favorable experien= at the ALS,
tils new approach offers considerably improved vacuum at
mmparable or lower mst than for the CDR @ign. Detailed
design of the system is now under way. Taking advantageof
the possibility of w-er wigglers (see Stion 2.4) a simpler
approach to the wiggler photon dump is *O being studiw.
Sev- mncepts are being consider~ includinga continuous
dump with sloped antechamber on both sides of the ~
-k.

2.2 RF System

me RF ~vity design [q has rdso p~sed si@lcandy
in the past year. Previous work on a low-powercavitymodel
has -onstrated the effl~ of the higher-kaode ~Om
damping technique. A high-power cavity is under
construdon, as is a high-power Mystron. Both systems wfi
be ready for testing wly in 1995. The cavity is Wing
fabricated from mpper phte that is cold-fomed into bowl-
shaped sheUs. CooUngchannels and ports for inserts are then
machined into the body, which is covered with an electr~
formed outer shell. W1 inserts (tuner, coupler, HOM
waveguides,etc.) wiUbe made as separate suhbh and
e-b welded into the @vity body. me 476MHz 1.1-MW
ktystron is being developed unti a CooperativeResearchand
DevelopmentA~ment (C~A) with Varian Co~ration.
We envision that some of these tu~ wti be made in industry
and some at SLAC, where there is great expertise in the
manufactureof& devices.

2.3 Fee&~k System

@eat progress has been made in the design and testing of
feedback systi components.me ALS hasbeena veryusefd
ret-bed for thiswork. Itsbandwidthrequirementis twicethat
for PEP-IIand it thusprovi@ awvere testof our feedback
systemdesign. The prototypesystemhasmet itsperfo-w
go~ un&r r~istic renditions,and we are ftiy cotildent of
itsabflityto control the- in thePEP-11rings.

2.4 Accekr~or Phystis

Progress h= been made in optimizing the kttiw designs
for both rings. For the HER, an improved chromaticity
correctionschme has&n developedbased on a “betabump”
to increase the separation of horizonti and vertical beta
functionsat sextupoles in tie arcs adjacent to the W. For the
LER, a kttia with improvedchromaticpropertiesand a better
geometrid layout has&n develo~, and both 72° and No
phase advance cases have been studid. The present LER
kttice has a reduceddependenceon wigglerscomparedwith the
CDR design. The required emittance control m now be
obtained with wigglers of about onequarter the length died
for in the CD~ though this comes at the expense of fully
matched damping decrements in the two rings. me shorter
LER dipoles mentioned below would redua the imbalancein
damping rates in the two rings to a negligible level.)
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Beam-beamsimulationshaveshowntittiesensitivityto a
changein LER dampingrate at the level contemphted.
Simtiationshave~so been u- to exploretheluminosity
Uedmeof PEP-Hby lookingat the* of thedistributions
by m- on analgorithm[q thatenhancestheirpopu~on
(mmpar~ with‘brute-force”simuktions)in a statisti~y
significantway. These results ~so permita detiled
UhWding Ofthe1055mechanism~~ ~~ tie ~-
k inmtion.

2.5 &nstmction Activities

At presen~ about 50% of the existing PEP ring
~ponents have kn removal from tie tunnel. Remov~
~ be completedby the end of lM. Wgna refurbishment
of the ~R magnets, W of which m being reu@ is in fti
production (- Fig. 2). The reinstiktion of refurbished
mmponents on new C-suppo~ WN begin by the end of the
year. ~ese supports W ~ both tie HER dipol= and the
girders for the LER above them. Other componen~ to be
HX such as LWS,are &mg sto~ for hter refurbishmen~

We are presentiy optirnhing the designs of the LER
q-le ~d dipolemagnefi. The new quadruple design is
basedon a 2-pi= - rather than the~piece coretibed in
the CDR. The design of the dipole coil is dso being
optimtid an~ based on the updatd lattice and vacuum
chamber designs discussd above, the possibility of a
somewhatshorterdipole magnetic length is beiig explti

Fabriution of the inj=tion line magnets is”just beginniig.
Thse ma@ets w~ be instrdled in the b housing next year
duringa schedded SK downtime.

3. Scmm
We have adopt~ a phased approach for the PEP-II

mmtruction, beginning with the injector, moving on to the
= and finishing with the LER and interaction region R.
The advantage of this approach is that we w fust test and
optimim the injectionp-s, then commissionthe ~R and
understand the issues as~ with high c~nts and many

bunch- and f~y commission the LER and R to M with
b-b behavior md de~tor badgrotmds. hiti testsof
the injector wfil commence in 1996. We plan to begin
injecting into the ~ in the summer of 1997 and to begin
LER -Ssioning in wly 1998.

4. smARY

The PEP-~ project has been undetien by a m~ration
of SLAC LBL and U. We have a strong engin~g and
acceleratorphysics staff in p~ce and progress on the projm
has been good. We are looking forward to a su~~sftd
commissiordngand the start of aMsions in 1998.
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Figure 2. Refurbishmentof PEP dipola for use in the
PEP-II MR

3


