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Abstract 
The Ap; .. y B Fa<lory is .. proposed high·intensity 

electron· positron coUider . Thi. pape' "ill pr.sent the lat­
tice design for ihis facility. which envisions two rings with 
unequal energies in the PEP tunnel. The design h .. many 
interesting optical aDd geometrical fe.ture. due to Ihe 
needs to conform to the existing tunnol. and to achieve the 
neceliary emittance., damping times and vacuum , Exist­
ing hardware is used to a maximum extent . 

1. INTRODUCTION 
The Apiary B hctory consi,l, of two oqua) .• i""d ring. 

in the PEP tunnel with unequal energies. offset vertically 
except In Ihe IR straight section where the beams are 
brought into head-on collision. The rings retain the gen· 
eral configuration of PEP, with a geometric 6·fold perioJ. 
icity. The Apiary lattice .... mbl •• that of PEP in the arco 
but is quite different in the .t .. ight s.ctions. The design 
of the high and low enerf!)' ring. (HER and LER) differ , 
especia.lly in th~ sttaight SectiOrul , but in the 8.J'CS and in 
some of the .ttalihl sections Ihe quadrupol .. are directly 
above and below each other_ 

For each ring, all of the Vel are identical except tba.t 
in the HER the dispersion suppressors of foul' of them al'r~ 
tuned to create a beat in the disperaioD (unction througla 
the arc. This 'misma.tched' dispersion function serves 1,') 
adjust the emittance of the HER to the desired value. Each 
arc consist" of 16 cells; twelve cella in the center h&ve the 
.!uno length , two at each end ale 6lightly longtr. 

The main differencee between the sextants of the ring. 
are occ .. ioned by the diff .. ent types of long ,tr.ight sec· 
tiona • • ach of which h .. il$ orbit funetion8 matched to 
tbose of the arcs at the boundaries. 

Ha.vini touched on the common feature$ of the ringa , 
We will now discuss their individual features . 

II . Low ENERGY n,NO 

A. Arcs 
The center nine cell. ore ro8u1ar 80' \>has. FODv 

cells, and the rema.ining 3-1/2 cells at each end ... 
the dispersioD suppressor.. The ph ... e was chosen Ie 
achieve a suitable momentum compaction and to mal,,· 
an a.chromai of ihe center nine celie. The dipoles aJ ·: 

di$pla.ced upstream Crom the center cf e$.ch half eel! 
to give spa.ce to extract the aynchrotron radiation . 

... Work &upportfK1 by Department of Ener&'y contract DE­
AC03-76Sr005IS and DE-AC03-76SF00098. 

Table l. Apiary Lattice. ParameterS 

Low High 

EneriY Energy 
Ring Ring 

Energy 3.1 9 GeV 

Citcumierence 2190.32 2199.32 m 
Vertical ring 

separation 0.895 m 
Collision mode head on 

Luminosity 3 E 33 cm·28·1 

Current 2.14 I.4S A 
Emittance, 
epax/epsy 96.5/ 3.9 48.2/1.9 nm-rad 

Bet ... @ IP, jJz/{3y 37.5/1.5 n/3.0 cm 
Bunth separa.tion 1.26 1.26 m 
Da.mping time, .e 18.4 18.4 m. 
Number straight 
sections 6 6 

Arc length 245.553 2·15 .553 m 
Straight section 

length 121 121 m 
CeUlength 

. normo! 15.125 15.120 m 
Cell length 

• ~UppreiiiOr 16.0m 16.0125 m 
Cell ph ... advo.nce 80 60 deg 

B. Normal Straight Sections 

The LER has two normal sextants whose long straight 
sections ton.sist of eight normal-length cells wit.hout 
dipoles ) with phue advanet9 of 90° in their norma.l state. 
However the c&ntral seven qu&dl'upoles CIl.D. be tuned with 
four independenl power .uppli •• to change the global tun.s 
while retaining the overall matching to the arcs, RF cavi .. 
ties can also be in::ltalled in thet;e ~tra.ight Elections. 

C. lnjeclion Straight Section 

One long slraight section h ... 40 m long drift space . 
fot injection . with px = 80 m at the center . 
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D. Wiggler St.ra.ight SectioDs 

Two straight sections are configured to bouse wig~; :er 
magnets . Thene are used to adjust the .mittan" >;nd 
dalnping tim. oftbe LER. They are placed On dogleg; that. 
direct the radia.tion away frorn the ring ma.gnets. 

E. IR SIr/ugh I $eclion 

The LER bcamline is brought into colin.sri/.y with 
that of the HER at the IP by • combination of ve,tie .. 1 and 
horizontal bends. The first separation of thr: beams le;1.vmg 
the IP is horizontal. and is don. with a permanent.m,guet 
dipole 20 em from the!P and" Iriplel, whose quadrupoles 
are suitably oftse~ to increase the separa.tion . These .J.: e CJ.d­
.jU3ted primarily to focw the low· energy beam. The " ip!'-t 
is followed by n septum quadrupole thaI focus.s th " HER. 
beam only. Next the LER be.mllne is bent UP" ",·10 by 
a septum dipole. The remainder of the IR str.igb •.• ec­
tion contams bends to bring the beamline to the ;,"ole at the 
right position Ilnd direction, and quadrupoles to matC'h th~ 
bela. functions and dispersion. The horizontal bendmg il< 
antisymmetric about the IP, produdng an S-b etld that is 
favorable for masking. 

m. HIGH ENERGY RING 

A . Arc. 
The center tweive cells Ole ofa regular FODO al,mc ture 

with GO' ph as. advonce per tell in .a.ch pi"", ,, The dip "I •• 
are centered between the QF and QD qu"Jrup. I... At 
eacb end of each arc are 2-ee11 di.!Jpeuion &uppres;!j', U , eilch 
<ell having doe. to 90' phase advance. In fou , oj ' he .'0. 
til e di6pereion suppressors are tuned so as to crettl..! a \1t .,.t 
it) the dispersion function through those il.!·Cii . 

. 8. Straight Sections 

The norm.1 straight .. ctions are filled ",ilh a regular 
FODO lat,ice . The len~h ILlld phase adv ... c. ofthe se cell. 
j, ihG same as that in the ar~6. In two of t·he strajr;bts 
t.he. FODD I.tt.ice i. tuuble so .. to adjust the ,vcrall 
betatron tun. of the HER. In thi. CBOe the cent .. ·;.11. of 
the strai,ht ate tuned together and three qu<.,drup!»)eg st 
eath end art a.djueted to effect the match to the di&r·erslon 
~upprelli&Ot . The injection straight section is ident.ical to 
that in the LER. 

C. Co/Jision Straight Section 

The colli' ion straight of tbe HER, beill$ in a pl""o, ;. 
much 'impler than that of the LER. The canulAon I·.rm. ­
nent magnet t riplet provides some focu.ing for th,> bigh 
energy beam but. the main interaction region focu~ inj:l, is 
provided by a doublet pl"".d .. close as possible to ti,. TP. 
The first quadrupole of this doublet has to be of • se ~'t"m 
der.isn &0 as to not. interrere with the low energy beam. The 
dispersion function caused by the oeporation of the bca.:rn.e 
is controlled by two string$ of very weak dipole::. 3Jl(i a.n­
othor quadrupole doublet complet •• the foeu.lDg i.,!,o the 
dispersion suppressor. A pair of wea' dipol . .. adju'it the 
angle of the beam .. it. eDte .. the .re. 
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