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1 Introduction . 

Pres~~tly a storage ring complex project is being studied· at JINR. This complex 
is expected· to a.Ilow promising investigations in the.traditional fields-for Institute: ele
mentary particle· physics, nuclear physics,·· condent!ed matter phySics, as. well. as. applied 
investigations. The project discussed involves heavy ion -~torage rings with energy up to 
1. Ge V /nucleon,· a tau-charm factory with· colliding beam energy. up to 2.5. Ge V; a high 
resolution neutron source- IREN, and a synchrotron light source·NK-10 with:positron 
(electron) storage ring energy of 8-10 GeV. We plan to use JINRbuildings and iDfras-
truc_ture as far as possible.;·.;· . :· ·< '··-

The tau-charm factory design is based· on· conservative approach, i.e .. high: lumi
nosity must be obtained With :principles; systemS and 'devices tested m' various scientific 

~ centres: SeverB.l :variallts of tau~charm f~tory de&gri 'conception have been studied at 
JINR since 1991. They in~lude'conventional flarbeaW' scheme (1], (2] and versatile mag
net: lattice' to . have the poSSibility . of uSing. both. conventional 
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and monochroinatiZation 
scluimes [3]. Re~ently this type of magnet lattice for tau-charm collider has been inten
sively studied (4],[5] .. The main features of the design prepaied by:JINR (Dubna),_SRIEA 
(St. Petersburg),·RIPR '(St; Petersburg)' on the base of the veniatile lattic~ are discussed 
iD this paper: The b~ani and machine parameters and a short deseripti~n of some factory 
systenis are presented. to illustrate. the design feasibility. : i. 
t . • ~ ' 

2 · Structure -Schenu; rutd Cyclogram~-; of TCF , • · ' · , · 

. · The i~yout ~d s~ru~ture scheme of the ta~-ch~ factory witli' an injeciion complex 
and the main ring are shown iii Fig. 1: .. The injection complex consists of a preinjector 

·and a·fast booster. synchrotron, where electrons and positrons are fina.Ily ~celerated 
up to the main ring energy._ The preinjector is expected to _be also suitable for initial 
acceleration of particles for the NK-10. The energy at the preinjector output is equal 
to 500 MeV -and the number. of particles must be enough to ensure the' simulia.iaeous 
work of th~ tau-charm factory .and NK~lO. The injection compleX cyclogram is shown in 
Fig. 2, where the positron flux N~ from the'inj~tion complex (a) and the luminOsity 

· tinie dependencies (b) are presented~ The average luminosity is ensured at the level of 
80 % of peak oiie;0 The beam lifetiine T ~5 hours is determined mainly by beaDI-beam 
bremsstrahlung radiation at the interaction point (I.P.). Due to sWitching time o~ the 

;o~~w ~/,. , ..,.~ ·• .:.n, '! .. ~ .. ~ 
i: ~.,,..!;t::n .. _t.~ wt:t><t H<•••<.•fli ). 
,, " . H m\-!~~HJ.~ f.!tC ,,t.,ll()ll!U~=._I ~ 
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detector t,.,.. =20 s the average luminosity has a maximum value for the detector counting 
time te =12 min. The positron number in the ta~-charm faetocy' must be 4.8·1012 to 
get necessary luminosity value. Then taking in account tli~t the transfer efficiency from 
the injection complex through the booster iiito_ the tau-charm factory is supposed to be 
10%, and the filling time is chosen equal to 15 min we obtain that the productivity of the 
injection complex ought to be 5.4·1010e+ fs. The positron production resolved efficiency is 
limited by the reasonable'positron energy spread arid emittance acceptable by the booster 
and is estimated as 0.3 %. · Therefore the electron flux impinging the conversion target 
must be about 2·1013e-fs. The bunching efficiency will be of the order of 50% and the 
whole electron flux from the gun must be of 3.7:1013e- /s. 

3 Booster 

The booster synchrotron is designed a8 the injector of tau-charm fact~ry. It will be · 
used for acceleration of 500 MeV electrons and positrons injected- from the· preinjector 
up to the full energy of the tau-charm factory. Its circumference is of-189 m' arid allows 
to inject 15 bunches per a single turn into the main. ring: With the repetition rate of 
25 Hz and 2 turn injection . the booster. provides 0.6 A· positron current to. be stored 
in the tau-charm factory is ~bout 1.5 min' and the 1033 cm-2s-:1 peak luminosity to be 
effeCtively maintained; The magnetic structure ofthe booster consists of 6 superperiods, 
each contailiing 6 FODO-iype cells; The hexagonal shape of the booster is determined 
by the disposition of the injection.channels-iii.the configuration_chosen.for the complex. 
Two long straight sections house injection _devices, thn~e others are used for extraction to 
the injection channels ofthe tau7cliarmfactory_ and the NK~IO booster. The si:cth section 
houses an RF station. 1 Each !niperperiod consists of2, standard FOJ?P cells and 4 cells 
with the dispersion suppressed. Positions of focusing 'and defocusing quadrupoles.(QF, 
QD:l = 0.3 m, B:..,., = kl'Bp = 15 T/m)"the H-typebending magnets (BM: l=1,3,m, 
B..,...., =:=0.84 T)·and sextupoles (SD, SF:l:;=0;15 ,m, g, mo,, =. k2·: Bp =Bfl /2 =50 T/m) are 
shown_in Fig. 3 as well as 'thelattice·functions.for one superperiod: The horizontal:and 
verti~al }>eta functions (fJ,., fJz) have extreme xall}eS __ of 1.8 man~ 8.5 m':'· In the "~sing 
magnet": region the dispersion function D., :::;; -1 ,mill, its maximum value elsewhere is D., = 
1.2 m. With a cell l~ngth of 5.25 m and tunes ,Q., = 8.55 a~dQ •. ': 8._62 a.n~t~ralbe~ 
emittance Eo = 1.2·10-7 m is achieved. In order to correct chromaticities e., =-10.6 and 
e. =-10.4 two sextupole families (SF ~d SD) will be .installed near the focusing an9 · 
defocusing quadrupoles. To avoid a.' time varymg sextupole componEmt, created due to 
the rising magnetic·fidd, we suppose to use nonmetallic vacuum chambers in'the dipole 
-magnets (6}. The main booster parameters are given in Table 1. . .. 

-Maximu~ RF voltage required for acceleration, synchrotron radiation los13 compen-
'sationarid ~btaining of suitable bunch length u~ is also given in Table I. -· · 

. . ' . ~ . .; 

. • '· . :·, .~- . . \' :·. - . '! : 1-:c:.: 
4 Magnet Latticeof TCF , , , .. ·, " , · , . 

-·Now w~ hav~ chan~edm~~et hitti~eof·t~~~~h~ ~ollide~ .. The prev~~s one_[2] 
was based on conventional flat .beam s~heme. The n~w lattice [3]_is .versatile-and allows 

. to use· both st&I_~dard scheme and monochromatization one.' .To have tile possibility to 
use both schemes the .versatile lattice should fulfil.few conditions. _.Two of them are of 
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Energy, GeV 
Circumference, m 
Emittance, m·: 
T~nes · · 

Eo : 1.2·10:7 

Q,.JQ; 8.55 /8.62 
Bending radius,.m p . . .- 9.93,' 
Damping times, msec r.Jr11fr, ' 9/9/4.5 ,; 
Momentum compaction: .. _ a · 0.0193 
Energy spre~ ' ' . ·.·. ' . O'E/E -_':' 7 :10-· 
Nominal current; rnA. . . Ie-/le+ ,, 6/0.6 .. 
RF voltage, MV - V. . 2.5 . 
RF frequenc':Y/MHz f.R;. •. . : 476 
Harmonic uuinber . . . q 

Energy lOsses per turn·, MeV:· U0 
Bunch length, mm '.:·:· ' u, 
Repetition rate, Hz 

·, 

300 
0:35 

,_Table 1: List of booster parameters~ , \,. 
~-· -:J·,,:, 

mi:>st importance. The fi~t ~ a possibility to ch~ge an emlit~ce· approrlm~tcly iii 20: 
times: from 300+ 400 nm for the conventional scheme up to 15 + 20 nm'for the Scheme 
with monochromatization. The second is' a necessity ofa polarity ~hange ill ·~crfr-hetli 
quadrupoles. · Th~ la8t conditi~ri is. a co~sequence of a fad one··wiu;t& to' gain. iD energy; 
resolution without 16ss of a luminosity ln the case the monochromatiZ~tion is made in the 
vertical plane. . ' , : · · · 

,-v • ' ~ > •' h - -' • , . ~ t , • , ' ' , _ '_ ·,,,, I t t. r '. J:. •, , .- ' "<'>: • • 

· The'big change of an emittance is achieved by use of different:phase advances in a 
regular FODO'cell for c~nyentiori'al'scheme and for monochromatiZation scheme and by. 
appropriate use 'of wigglers. In high· emitia~ce l~ttice (convention~ scheme)60" phase · 
advance is u8ed in a regular c~ll. Two variants ~f wigglers switching to increase an emit
tance compared with those generated in bending magnets' iue .now under consideratio~. ·In 
the first variant· Robiiison wigglers reduce horizont'al damping partition ninnber i., from:· 
1 to' 0.6. Robinson wiggler consists of 4 blocks each of 0.23 m'long. It is nec~ary to·:, 
use 4 such. wigglers 'located clo8e to ea:.ch of 4 diSpersion suppressors· with gradient G'=4.3 ' 
T/m and magnetic field B=0.35 T. Four dipole wigglers each of 1.0.m long with magnetic 
field"'B=1.9 ,T, located in ,first half cell of suppressor,·produce an additional ~crease of 
emittance. The. magnet~c _elements location and lattice function iii' this variant are shown 
in Fig. 4. In the second variant _the dipole.wigglers only are used to increase an emittance.· 
The magnetic field_ iii <Jipole wigglers is 2.6 Tin this case, . . . 

·:when coinparillg two variants one sees the first one' is preferable.from the point <>r ·. 
vi~w of smaller RF voltage needed to keep bunches short (se~ Table 2) . .'on the other hand, 
in the second variant damping times are smaller and this is important .for .. the' injection'.: 
and beam-beam effects. The final choice can. be done after comprehensive. study prob
lellls mentioned abo~e and others such as multibunch instabilities, bro~bliJld iJnpec.lance 
restriction etc. . . , . . - , 

• > ,,· ".;:;,. i ~" ' \ .• ~ :," c: :..;, :·:· ~· .. · • :· ;: 
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For monochromatizatiouscheme, theborizontal ph~ advance is 90° in a regular 
cell. The vertical phase advance has been chosen 45~ to increase Touschek lifetime. Dipole 
wigglers are switched off. . Robin~n wigglers are switched_ on· in' a· way to reduce an 
emittance by increasing horizontal damping partition number J., from 1 to 2. The value 
of gradient in wiggler is 0=7.3 T/m and magnetic field B=l.9 T;•The lattice funCtions 
for low emittance lattice (inonochromatization scheme) in a regular:~ell and dispersion 
suppressor are shown in Fig. 5. The dispersion suppressor is m8de"flexible enough to 
cancell dispersion in both 60" lattice and 90" one.' ' 

The optical desig~ ~f interaction region in coriv~nti9~al sclieine (see Fig. 6) is mod
ified compared with previous ~me [2]. To make small bet.a fmidions at interaction point 
p; = 0.30 m and f3; =' o.in m two qu_adrupoles are used ins~~ad "oftriplet: When changing 
polarities in quads for monochromator optics, the values of beta7s· b~come p; = 0.01 m, 
p: = 0.15 m and·vertical dispersion becomes non-zero, n; ;, 0.36 in: The preliminary 
v:rtical separation is made by vertical separator ES: The vertical diStance between beam 
axes in parasitic tP. is of 24ur for conventional scheiJle and 111Tr fo~ ~onochromatization 
scheme: 

1 
· · _ · · · • •· · 

The change oftriplet for doublet and refusal fr~in offcaXis quadrupole, located. after 
eiectrostatic ~parator to ~ake the. vertical separation 'easier in previous design, is de.: 
fined by condition of using. ofthe same optical"elenientSfor'both schemes. The.vertical 
separation region was designed,t~ ,make minimum of modifications wh'en changing the 
scheme. :To make a vertical separation easy first vertical bending magnet BV1 is located 
far,(6_ m) from electrostatic,~epar~tC>r8J)dthe ,vertical beta function is minimiz~d at its· 
location: 'fhis all~wed to keep IJlOderate the strength of separator, E,.;=.20 kV /em, with 
the vertical ,dis~ance between axes pf beams at' the entrance of the' first vertical b~nding 
magnet ~50 IDilL ·The vertical beam size is 'ur ==: (eo.Br/2)112 :;:0.89 mm at this point 

·for conventional scheme and u'll = [i'l/,8'11+ (D'IIu8 )2]112 =0.81,mm formonochromatization 
scheme: Here er is a vertical emittanc~ and Dr is a vertical disp~rsion. With 5 mm closed 
o~bit e~c~rsion one ba:& mo~e than 20 mDi tbickn~ or' septum, th~t seems to be enough 
to, avoid technical p~oblems and io get tol~~~ble ma~eti,c fi_eJd 9uality .• '·. '' . ' . 

The matching of optical functions at the vertical separation region in the standard
scheme is made by use of three FODO _cells.with vertical phase advance close to 27r/3 in; 
each. This solution. gives ~oderate values of beta functions, ,8.,,11 and gradients in' quads 
but needs in at least 15 m between the first BV1 and the last BV3 vertical: bends. The 
lattice functions at interaction .region and vertical separation region for high.emittance 
lattice are shown in Fig. 6. ' \. '"- · · :-:;:· 

The matching oflattice functions in the monochromatizatiori Bcbeme is made easier) 
with stronger angle in' the last vertical ben'd BV3 because of e88entially non zero vertical' 
dispersion at tP. With vertical distance between election. and positron ring 1.2 m defined 
by technical requirements the short horizmital diStance betweeit v~rtical' bends is' prefer-· 
able for monochromatization·scheme. So, the choice of distance is m..deas a compromize 
between these. two requirements. :The lattice functions at the interaction region· and at' 
the vertical separation region for low emittance latt>.ce are shown fu Fig. 7. · '·' :•' 

'·, The' long straight sectiori at op~te to J.P. Side consiSts of FODO. cells:)t is .11~' 
for injection of beams [7] and for location of RF cavities. · :· . .. . . _ . . 

·The chromaticity correction is made now for high emittance lattice [8]. She serlup~le ' 
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families with 60° phase advance per regular cell are used to correct chromatic properties. 
The solution have been found provides ±1.8% of energy acceptance (see Fig. 8). Variation 
of tunes and beta functions at J.P. for the chromaticity correction by two sextupole families 
and by 6 sextupole families are shown in Fig. 9, 10. The calculation of dynamic aperture 
has been pedormed with SIXTRACK rode [9]. The particle considered to be stable, if it 
wasn't lost during N~40,000 t~rns. This number.ofturns is close to one or two damping 
times depending on parameters' of wigglers in the lattice. 

The sensitivity oflattice tb errors Was investigated by introducing mulupole errors in 
dipoles and quadrupoles. Only effect of random errors on dynamic aperture was studied. 
For the dipole, sext.upole and decapole errors have been considered. The results oftracking 
are presented in Fig. 11a, b, where the dynamic aperture of pedect machine is comp~ed 
to the dyu'amic aperiur~ in the pr~en~~ of multipole errors. There is no essential effect 
for sextupole 'error~ .. The main effect of decapole errore occurs in the horizo~tal plane. 
This type of e~roni ~~ns to. be of inC?Bt importai1ce and its value is close to the' design and 
manufacturing limit .. For quadrupole, only dodecapole· errors have been considered .. The 
significant reduction .~f dynamic aperture iJi o~~rved (Fig. 11~) with~G/0=.8: 10-3 at 
r=2.0 em. This value of 12-pole component is much more than expected one.- . 

. Th~ beam lifetime for conventional scheme is defined by beam-beam brem~trahl_ting 
I . . . .·. . ·. . . 

· mainly., With' longitudinal acceptance 1.8% arid average pressure in .vacuum chamber of 
2 · 10-9• Torr if is of 6.5 hours. The Touschek lifetime is much more,· TT ~90 h. The beam 
lifetime fbr.·moriochromatization scheme is defined by Touschek·effect predominatingly 
~d depends strongly on dynamic aperture. Its, estimate gives 1 + 3 hours [5], [10]. :The 
main parameters of tau-charm collider are presented in Table 2. __ . . _ . 

5 Bo08t~r and Storage.Ring Magnet System and·PowerSupply' 
~ . ~- --, ' , - . :. . ' . '" 

Magnetic elements of booster include 48 dipoles, 72 quadrupoles.and 60 sextupoles. 
Dipoles are of C-type;·curved with parallel ends, . Each of them is of 1 m long and bending 
angle is of 7.5". Two types of quadrupoles are planned to use. They are of 0.3 m long 
each and bore diameters. are of 60 mm and 120 mm. The maximum gradient . is of 18 
T/m.,Sextupoles are of O.i5 m long with bore'diameter 110 mm and'strength I/2 B" = 
soTfm2 .' · · • · · •· • ·· 

.. ; Th~ superconducting magneti~ elements of tau-charm st~;age ring ii!ciude q~adsin 
tw~ ~cro-beta insertions and 4 diP,ole wigglers hi. e~h ring. The wMm magnetic· el~m~nts 
of storage ring include 160 dipoles; 8 vertical betiding magnets, 8 Rob~~on ~igglers,: 2J4 
quadrupoles and 112 arc sextupoies. Th~ length' of bending magnet ~fa regular c~ll is of 
1.08 m ,and bending radius is of 11.5 m; •Dipoles are laminated from iron sheets of 440x 

. 550 mm size, the gap of 60 mm ... To make.manufacturing easier dipoles are:planned to 
be rectangular and the' value of sagitta is added to pole. width: Shims are foreseen to 
decrease pole ,width. The ends of dipoles have special profile to be effective length the 
same ~hen changing magnetic field and to compensate fringing field effects. 

Special attention has been paid to unification of quadrupoles under their design to 
reduce the cost of their manufacturing and operation.· All quadrupoles except micro-beta 
ODeS are of the same type with two modification in winding .. Q1J8drupoles Me of 0.4 in 

·long each with maximum gradient of 18 T/m and bore.diamet~r 75 mm. Sextupoles are 
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-i. 

Standard ·. scheme 
··scheme· Var;1 · ' .. ·:. Va.r.2 

Energy,· Ge V E 2.0 '2.0'.c · .. 2.0 

Luminosity; cm-2sec-1 L .. 8.0·1032 9.2·1032 . 9.4·1032 

C;M; energy resolution, MeV rr ... 0.14 1.8 ·2.4 
Circumference, m c 378 378 378 
Natural emittance, nni t:o 15.1 388 393 
Damping partition numbers· ·. J,Jlv/l. · · 2/1/1 0.59/1/2.41 1/1/2 
Bending radius in. arc,· m p 11.5 11.5 11.5 ; 

Damping times, m11ec .. rsfrvfr.' ·19/39/39 43/25/11· • 19/lfJ/9.7 
Momentum compaction·-.. 0/ 7.85·10-3 1.63·10-2 1~63·10-:"2 

Energy. spread ' . riB" 7.18·10-4 6.23~to-:(,_ 8.50·10.:..,_ 

Total current, mA I 441 '516 536 
Number of bunches kb 30 30 30 
Number of particles in bunch, Nb 1.2·101~ 1.4·101,1 1.4,1011 ' 

. RF v~ltage; MV : · · . v 
-. .8.-

5 16 
RF frequency, MHz f&F 476. 476 476 
Harmonic number ' q 600 600 600 
Bunch spaciiig, m sb 12.6: '12.6 ; 12.-6" 

Energy lo8sell per turn, keV Uo 131 '200 262 
Bunch length,· IniJ1 · · · 7.83 7.74 

'_.., 
7.47 rr, 

Longitudinal impedance, Ohm I Z,./nl 0.18 0.24 0.42' 
Beta functions at J.P., m !3:/fJ; 0.01/0.15 ' . · o.3ofo.o1 '· o.3ofo:o1 

Vertical dispersion at J.P., m ·D; 0.36. 0. 0. 
· B~am-beain parameter& ' ~. ·' este~ 0.040/0.029 0.04/0.04 0.04/0.04 I' 

'< ~ -~ < ' 

Table 2: List of parameters oftau~cbarm collider .. 

'' 
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' ~ ·. 
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' j,t, 
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't;),: 
..., 

. . .-. ' .. 
"'"····. N AC DC R L Power .. ' 

'· .-:.;: A.' iitn ~ '" . 
'. : '. - A inH kW 

-Dip_oles ,4~ 585 865 11 6.0 1700 
Quads I 36 565 865 'io 1.8 1200 
Quads II 36_ 565 865' - -3 - 0.23 300 
Sext. I 30 '86 140 8.4 .. 1;6· 30 . 

:Sext. II 
·• 

30 ii5 185 8.4 '1.6 - 40 :. ~ 
, r.;:' 

.Table 3: .Bo.oster Po;er Supply .Data 

' ........... ~ " 

of 0.2 m long each with hoke diameter 110 mm. The maximum strength for conventional 
scheme (high emittance lattice) is of 1/2 B:~~90 .T/m2• · · 

The technology of manufacturing of magnetic elements is the same for booster and 
storage ring. The elements are manufactured from electrical die steel sheets. This tech
nology provides g;;od q~~ty. and r~produ'cibility. 8long. with relatively low cost. Booster 
magnetic elements are planned to manufacture from cold-rolled isotropical steel of 2411 
type and thickness of 0.5 mm. The most of the storage ring magnetic elements will be 
manufactured from steel of type 22_12 and thickness of 1.5 mm. 

The booster works,during 73 s with repetition rate 25 Hz.' It-stops for 12 min 
when the tau-charm detector is. switched on. T~e resonant scheme for. bOoster power 
supply is adopted. Booster magnetic.element;'ite excited by dc:b~d sinewave current. 
The compensation ofthe Pulse loss is rea.liz~d by the Separate ~eactors from the special 
pulse power supplies. There' ~ill be separat~ p~wer s-iipplies: for dipoles; two q~adrupole 
families and two sextupole families; Feedback and variable· ~ductance in quadrupole 
circuits allow to keep constant the ratio of magnetic field to gradierit 'during acceleration 
with accuracy of 0.1% ·. To:reduce the volt~g~ in p~wer supplies the ~agnetic el~nients in 
dipole and quadrupole<circuits are divided iri groups and Whiete Circuit. circular schemes 
are adopted. There are 6 suclt grorips in dipole circuits and,2 groups in quadrupole circuits. 
The self-inducta.Dfe coefficient ratio ofisolation reactors to dipole ones is adopted to two. 
The source for de-bias- dip~l~ is n;;~t;J'in the re;;--t.~'i~~ctings. The design data of the 
booster power supply are presented in Table .3:' !- .-~~':.:: ; _ ' .. . .. 

Magnetic ele~ents of storage . ~g' 'are" 'divided in·. 4S groups for the po~er supply. 
Each group consis~ .of the. identical· ~agueti~' eie~ents (for example dipole&. of- disper
sion suppressor) an~ bas a'- separate 'power_ source. The prot.oty~ of. the power source· 
is DC sourcE;&' 'that ba'Ve been· d~ed ~a( ilie~ Institute-· ;;f · Eleetropbysical Apparatus 
(St.Petersburgf ~d· ~ufactured at :the'" Electrotechmc~ 1. firm' (Tallin; Estonia). The 
parameters of this_ power sources allow f.o get the driving range 0.6:-1.0 of their n~minal 
values with stability coefficient ±lo-s in time running. ~-

/:::.», I_< \•' '• ,;, - .,. :.-. 

·"-' '~' .. '· ,_. ~ .. 

6 Vacuum System 
't ... 

The beam-particle bremsstrahlung in the residual gas atmosphere contributes to the 
beam lifetime. For the residual gas composition 70% H2, 20% CO, 10% C02 and the pres-
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-.... -~ ' t ~- .. ,., 

T.W-CllAIDI ~J.CTOJn" 

<L>=0.9·I033 cm-Z.ec-1 
E=l.~-2.~ GeV 
l=o.is " (3o t>unche•l 
rm.•~76 KHz 
C=378 m·,/ 
~ru1' =l:l .~ID 

.-UNAC 
E=200·IoleV 
S-band ~A- 10 em) 

1.9 .to1 .-;... • 

GUN 
lpeoli: •3.3 A 
t....,...• 2 no 

. Rep: • ra't'
3 

30 Hz 
3.7 .10 .-; ••• ' 

(for e i- production) 

Fig. 1: Layout a.ild str~~t~~e sch~ine of tau-ch~Iri ·fa:ctory. 
,. '·,· .. , .' , · ,•' . :..•: I . ~. , n ,; " ,t•., ' 
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a) 
~-- . ' ' 
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' b). : . 
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,_ 
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<L>- the average luminosity. 
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sure of2·10:;} Torr vacuum lifetime is about 63h. The longitudinal acceptance using for 
beam lifeti~e' estimates in. this 'section adopted to be t:5 % 8s conser~ative v8l~e .. The gas 
loading is d~fiii~ m~ly by s~nchrotron iadiation (SRfdes()q)tion. The pho'todeScirj,t~on 
coefficient is adopted to be equiu to 77 = 10-6 [tilol/phot], that correspmids to the dose 
of 50 A·h [11]. Providing the chemical cleaning and heating of the. vacuum chamber the 
outgassing rate of aluminium doesn't exceed g'= 10-9 [m·Pa/s];-that is much less than 
stimulated desorption. . . . . . . . . . · · . , 

· The vacuum chamber of .tau-charm faetory is manufactured froni 'hluqrimum and 
designed in such a m~n~r that SR go'es l.h~ough next straight section and is absorbed at 
the, end of bending magnet (Fig. 12): The vacuum volume at the bending magnet region 
~- de~ided in' two parts:· the beam chamber and the antichamber. The Chamber aperture 
is 49 X 64 mm and it isn't varied' along the arc length. The gap between the beam ehainber 
and antichamber has b~en diosen t~ fulfil the condition of95% SR passing through.· Tlie 
s·R absorber,is ~ade as water-cooli~g ~otipler tu'be with extended_surf~e. The ~bsorbeis 
have the outl~t SR extractillg ·windows f~r the user p~rp~. · · · ·· ·· . . ' 

. ' The stiimdated outgassing per'a bendingmagn~t is equal to 8·10-:-8 [m3·Pafs]. Using ... 
the combined ptiml>s'with' the·purirping speed 0.4'"~3/s; 'one gets the' pressure about 
2·10'77Pa at the absorber location .. The additional pump is used for the pumping of the 
re~aining I>;;,rt ofv~u~in volume'8.ndprovide8 the.pressure at the level of2·1o-~i>a: . 
'- " ~ ' -, ' .•, . . ) . . ' '" . ' ' 

7 RF System -\ ~_-,. 

· To compensate energy beam losseil and to keep. bunehe8 short 500 MHz superoon
ductjrig RF cavities it is planned to use. ·,The totalcvalue of SR al1d HOM losses atthe 
energy E.= 2.0,GeVis of order-390 kW.8.iid'the maximumRF voltage is o£16 MV 
for on{ mig.: .The voltage. amplitude and phase_ toler~~es 'are' defined. by beam q~allty · 
denuwdii.: Th~. :fluctuations in voltage amplitudt/erihance the beam spread: '.Putting the 
tolera'f?le ·increase in energy spread· to be 5% one gets limitation for RF. voltage' fluctu
ations ll.V/V 5: 5 ·10.:.3• The phase shifi.between RF modules excites the synchrotron 
oscilaiions: P~tting restriction for their amplitude to be :9 min, one' getsj8<P. 15: 1°. 

-. • , • ' ' • < " • c ' •• ' ., - •• ) • ' ". • • < • ,~' "· • 

The RF power supply scheme for tau-charm factory. is grounded on the principle of 
·separate supply ofeach cavity like [12]. The main questions are the choice of an adequate 
fin~ stage amplifier and the feeder line design. Klystrons dev~loped at "SVETLANA" 
(St.Petersburg) satisfied ta.u-eh&.rm factory reqmrements ana have the following·parame-
ters: ·· · · · . ' · . 

~output power,·kW, 1 ~)o_ 
-frequency, MHz; ~i ~ soo: 

. :efficie~cy,·% : . :·~.58 : 
~~Plifi~tion:·dB . ·-' 45 ·: 
-collector voltage, kV- 16 

,;.~: 

-colleetor current,A' ~8.6 .. · .. .. . . . . . 

:; { ·t 

Each feeder line includes a. ferrite circulator with a. ballast load, that allows to 
refuse from phase shifter using. The effective automatic phase control is provided by the 
electronic phase shifter in a prelimiiuuy .s~a.ge of.'a' !tf a:Iriplifier~ The main coaxial feeder. 
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oonn~ting the circulator output and th~ cavity ~put has the cross section' dim~~sions of 
160 x 70 nim and the wave impedance of SO Ohm. Thus,' the RF power supplier consists 
of 4 ~dependent RF li.Des with the total o~f.put power of 320.kW.; ·~ . 

'·1 
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llpnHnMaeT,C51 U:o~nncKa lia npeiipnHThi; 'coo6ui~~n51 06he~nHeHHoro. 

HHCTHTYTa smepHblX HCCJie~OBUHHH H <<KpaTKHe C006tneHH51'0115111»: 
YcTaHOBJieH~ ~e~yioi~~ISI~TOHMOC;b no~nHC~H mi)2 MeCSIUeB HUU3~UHU51 

0115111, BKJHOIIU51 nepecbiJIKy, no oT~eJihHhiM TeMaTHIIeCKHM KaTeropHSIM: .. · ., ·· . . ' . , . -. . -.·) 

11H~eKC TeMaTI1Ka 

I. 3Kcnep11MeHTaJibHUSI ¢11311Ka BhiCOKI1X 3Heprnii 

2. Teopeni11ecKaS1 $113HKa BhiCOKI1x_ 3Hepruii 

3. 3KcnepnMeHTaJihHUSJ HeHTpOHHUSI ¢H3HKU 

4. TeopeTntiecKaSI Q>11311Ka HI13KI1X 3Hepmii .. 

5. MaTeMaTI1Ka 

6. 51~epHaSI cneKi-pocK.oiniSI H pa~noini~msi 

7. <l>I1311Ka TSI)KeJlbiX 110HOB 

8. KpnoreHI1Ka 

9. YcKopnTeJIH, 

">. ·.;.
- ~ ; ' 

10. ABTOMani3inii1SI o6pa6oi~l1 3KCnepHMeHTUJlhHhiX ~UHHbiX 

11. BhltiHCJIHTeJii.HaSI MaTeMaTnKa it TeXHI1Ka 'j; 

12. XHMHSI ..... ; 

13. TexilnKa Q>1131111ecKoro 3KCnep11MeHTa • ? 

.. , 

14. 11cCJie~osaHHSI TBep~wx Te.n n )KI1~KocTei1 Sl~epHhiMI1 MeTo~aM11_ 

15. 3KcnepnMeHTaJibiiaSI ¢11311Ka Sl~epH'hi'x peaKU.11H .. 

llpl1 HI13KHX 3Hepr11SIX· !1 . ,':,;;• 

16. ,li.03HMeTpHSI 11 ¢11311KU 3UI.n11Thl 

18. 11cnoJih3osalme pe3yJibT~rroa· • · ·· • ~~-. 

11 MeTO~OB ¢YH~UMeHT~l/lhHhiX lfl.~311tJeCKHX HCCJie~OBUH11H,, 
s cMe)Kuhlx o6nacTSix HayKu Ii Te)mnKI1 · ' 

19. oi10qlH3mca. 
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