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Three options:

1.Axially symmetric "round beams"
- L=1-10"%cm™2s7!
- ultimate tau-pairs productivity!

2.Monochromatic = o0, .. ~20keV

mass

_ 33 -2 -1
Lyy.y =1:107cm™s

- ultimate productivity for narrow CCbar states;
- extremely good resonant-to-nonresonant ratio;

- clean & efficient tau-tau atoms production

3 Lonaifudinaf Polarizaﬁon
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For Y= 40
Ni= 1.2-10 Ie+e =19 A
D= 5m
Po= 1em

L =1 1034 em s

6" = 30 microns

'(Novosib(rsk Phi Fac‘h)ry pro&ed;
‘Round Beams" at \(EQP-ZM - 1995’)
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"Round beams’ for maximum Iuminosiw‘xz

» independent confrol /enlargement of {ransverse
emittances, using qunfum exeitation in special
separate wiggler sections;-

* resonant  excitation/suppression of high enough
dispersion functions in these wiggler sections
(mechanical magnets/ehamber™ position

changes - o %How the orbit);

¥ symmetric solenoidal final focusing;

* arranging of lage & equal x&z  befa-funclio
at solenpid ven'h-ances;

% Zero dispersion functions at final foeus regio

*ea(ual x ¥Z Tunes To reach higher- ;;
* low synchrotron osc. frequency for higher §

x curing of spherical aberrations and
chromaticity  of FF solenoids;

% suppression of coherent beam-beam insfab

by the betatron tunes of rings separation,
by  makin 6i°‘\1xp° ,
by feedbacks;

X "fastest" electrostatic separation of beam:

out of FF;
* 'joint* design of IR, FF solenoids & detector
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This “Round Beams' option is prepared
specifically for highest rate of
. T—pair Produc‘Hnn ab  cross-section
maximum - 100per second, |
and J,usf below open charm threghold
| — 25 per Second;
R Y _produdion' at V7 - 70 per sec

. ijs producﬁon at \{f”,- Z_Q per sec

R (charmed barions, ...)

This ophian should be fu”y opera\‘ionab(e
at lower energies |
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LAYOUT OF THE VEPP-2M COMPLE!




TEST OF ROUND

BEAM IDEA AT VEPP-2M

) Oz~ 20,“ . 0‘;:0‘;~ 100“
@z —> ()

Seff ~ const

V=V, , AV =0.1-0.15

I —>4I ~ 120mA , L —>16 ~ 10%%ni?%!

'DEC.94 — End of construction
95 - TESTS

96 — Experiments at VEPP-2M
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Layout of the VEPP-2MRound beam.
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(2%2 bunches - an ol dream)



TaBLE 1. BASIC PARAMETERS OF THE ¢ - FACHORY

CINCUMFERENCE, M 35.155
RF FREQUENCY, MHZ 700
EMITTANCES, CM - RAD 47 . 107>
| | 47 . 107°
ENERGY LOSS, KEY 321
. DIMENSIONLESS DECREMENTS 16 - 10°°
16 . 107°
34 .107°>
MOMENTUM SPREAD g2 . 107"
BeTAas AT IP, c™M 1.0
BETATRON TUNES 6.08
NUMBER OF PPB, E, E_ 2 . 10t
SPACE CHARGE PARAMETERS 0.1
LUMINOSITY, CM 2§ ~ 1. 10>
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But to produce maximum of “narrow Psis" -
— monochromatization !

- e :.4.6'2732 g
| = Jrei'- o (’é‘)’ﬁ:'/’i'%ﬁg

For X---ZM()‘5
-bbz S ™

G -3
% =060

| SL= 1’1035cm‘2s" @;1=20 keY l

N=80" &=6p G =200m -3,
&= 41 “Fem &, =2 10 em |
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" Since {974
‘“Menochromotizad collider:
(' Charm/fau f'a.c_{'ory

- 1@ Novosibirsk
3 —— e*
If the energy dispersion size at [H
is much larger  than the size

caused by betatron oscillabions,
than you' proportionally gain in
‘rexchion energy spread.”
Hence, you can measure masses
of ‘narruw" states.

«Ezpecially aftractive (at least, for me)
will be ‘exTreme accuracy tau-lepton
mass mesurement via clean

TR atoms Produd‘imf\ @ </ Facfmry‘-

-~ 40000 atoms per day

ete” — (7 7)

477



High monochromaﬁcif‘y& hgk fuminos‘\{y
Problems and ways:

~resonant  excitation/suppression  of vertical
dispersion functipn with maximum at IR
(fo maximize B’;//sz vith minima |

excitation of vertical ema‘h‘ance);
wiggler insertions for quantum excifation of

enerqy spread  and control ot radial emiffa
| (preserve vertical emiffance!) ;

"\‘asl(" e\ec.‘}roswtafric separx}‘g‘on of bGAmS; .

design of defector with analizin ma&nefic field

harmless  for vertical emittance;

microvertey delector of high (2 microns)
-resolution  for "monochromatic’ T)-meson.
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The monochromatic op‘!‘ion:

» give possibility Yo produee narrow resonanc
with much lower non-resonant admixiure -
fo study rare and “difficult’ decays
and Yo ‘produce 400 clean D, per second

Ay =)

.to  search for and s+udy of
narrow charmonium states
(via single— and double - phoJron antihlfa)

-to erud)/ ‘T-pair produetion near thresh
";?;f&:c Ug,i,, 0.5 ‘C-pairs per sec at theshold,
tecays , 04 TTCTT atom per sec
(Sensetive 10 “New Physics" ?)

-to measure T-mass and “all* ofher
masses with ultimate accwrac

(using resonant depolarization)

-to set T-neutrino mass |limit

lower than { MeV
.easier 1o Sfudy 'NF mixind?
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CHARMED PARTICLES MASSES

o D%, D%, At threshold o(ete~ — D*D- ) ~ v?,

no steep rise hk'e for 77~ ,

e D*D~ - atom (e.m. bound state similar to 7+7 ")
~ oolete™ — D"’Datom) =3t AT /T,

T2 ~ 10747, ~ 1075V (P — wave!)

amam' ~'5-10"%%¢m?

o AC,E - mass; MA =2985 MeV; Mz = 2455 MeV
o(ete” = AA.) ~ const at threshold
O~ ("") orr | F|? .
1f | F|? ~ 0.2 then o = 30pb;
HfL=10¥%m2 N(AA) =3-10¢
oM, R oy~ 30KeV '

ete -» B'E"

. —

~30pb |- — - -

am  2E
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MeV ke'e enh, prospect

KT 1993] INPT 493.670] 13 510° [ § | det.? |

K° | 1987 | INP | 497.661 53 det.?

w 1983 | INP 781.72 100 3 keV

¢ 1935 | INP | 1,019.52 130 3 keV

Wl 498 | INP | 3,086.93 90 10 eV

V' | 49| INP | 3686.00 100 15 keV

Y | 4% | INP | 9460.59 100 14107 80 | 40keV
Ly" | 1984 | IVD |10,023.6 50D

y" | 194 | INP ]10,355.3 500

Z | 1993 | CERN 91,1287 4.000 5.40°% ?




What are the prospects to improve
accuracy in mass measurements
even further - and the yproblems
to be solved ?

. Fechnical” problems -
- need in ‘orﬁ sfabi(i*y |
~and  suppréssion all higher frequeng

noises — {0-7 and even™ befter
. Suppzs  depols cate! = sharpnesst!

. or “narrow* particles and stateg
- (F<< aE  in storage ring)
it useful to transif to

 “monochromotized colliders”

K In e*e” colliders all masses are
based an electron ! mA‘SSS, anotb "
its acecuracy is on times befler,

/ 4 (refat.) 2.40°°
So, we need to proten mass the
same way - to obfain universal
relative scale

(be careful with beam-beam int

caused difterence |

reaction energy vs beam energy:
aE = Qz—?’h = Q'Mﬁ'mecz)
' b by
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i.brﬁﬁudinal polarization option
(if inferesting)

em 1: [ongitudinal polarixation plans for VEAP-4
to study b-guark weak  interachions,

em 2:,1 VEPP-3M fwem‘y years old prgec’r.

. "very easy" sub-option - only e” polarized:
1o vig'ﬁd SLC-type polarized electrans;

to-inshall "F - solenaid” (with corred%; skew qua{:
~at azimulh opposite o the interacllin point;

"4t exckav%e of electrons 4o prevent
polariz3tion de<qre.e. deéréda'h‘on;

arbh‘rary choice of each e bunch helicity
— 1o ‘fglﬁ sys’rema'h'a errars;

'in*eracﬂon region & defector |
o - sug‘,ed" for opﬁ'mn’zaft'on ;
luminosity can exceed 10°* cm gt
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I. for e* e~ both polarized :

to install at convenient azimuths
asymmetric high field polarizing w{iﬁ[ersg

to install at symmetric azimuths
 (corresponding to the energy cfosen)
G/4 solenoids with correcting skew quads

possibility o choose any combination
 of e helicitles (two rings s

Fos"‘sibilif to control each bunch polarization
- degree independenﬂy ~ 1o ‘fiéhf sysfemaﬂcg

' . . 33
luminosity can exceed 107 em-2 ¢! :

R (eas{er 10 reach htﬁher’ emiﬁa"°9—~) .

em 3: S\mi\argap'?roach could be used at

actories;

Wt could be worth to t@,ed' in LER

polarized @7,
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LONGITUDINAL POLARIZATION

*"Common" opinion of 1960-th:
in storage rings transversal (e.g. along magnetic field H)

polarization can be stable - only:
-5

S = constant.
*1969:
for any closed orbit in storage ring special periodical
o solution (@) does exist - out of spin resonances:

S“ is constant.

And it is possible to obtain any given angle between spin
and velocity of the particle at a given azimuth, particularly
longitudinal polarization
at the interaction region!

The stability of polarization is very much the same as
: in "usual" case. 2

*Possible way to achieve(just an exampla.):
to use radial magnetic fields and bend the closed orbit
verticaly; at the point where the angle between the

orbit and the main orbit plane becomes equal to
o 440

© A~ @ am—

2 E

.« May ., .
polarization becomes lgngltudmal.'

Novosibirsk preprint #2-70 (1970)
Soviet Phys.Dokl. 15, 583 (1970)
Uspekhi Fiz. Nauk 105, 441 (1971)

My seminar at SLAC - 1973

HERA & LEP
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MpoA0NbHAA NONSPHIAUHSN
Ha B3MNn-4m

_poTavop of - 150 potartop

o
| T,,=10 MAH.

>5[ 1[ )
50-
T-mMe30H
25- |
i E,
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dinal po{arizﬁion at VEPH-4M
(experiment in design)

Lo %( i

pol

unpol

5GeV

TP°'= 1 O min

| \glonaz 80 %

3 b guark  weak interaction (via helicity
dependance)

ete" -»V —» hadrons

G, - .,
-:.2-6_-;_ ~".SZ

Main Pro\:\em - Yo exdudé sys’tema’ct'c
eyrors ¥

v %2 bunches ‘
with arbitrary chosen helicities (+;0;-)

« very equally populated bunches
. sfafionarfy conditions (in}, depol,..)
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Longitudinal polarization at VEPP-4M

(experiments)
Tpol= 10 min

&long=80%
Main problem - to fight systematic errors!

et e
e
+ | ﬁ e-
(s o)

O polarized bunch
& unpolarized bunch

CF full energy Erg,ec‘h'on

| (2ny combination)

- *b quark weak interaction

(via helicity dependence):

e'e” > Y — hadrons
O, —72-%>—

~ 1.5% 6,: —~%~+E—
G — 22—

A=0'+—G'_

20,

*Quasi-real yy physics
with longitudinally polarized ee

*20?

. Call  for collaboration

~(Dubna, ITER + 2727)
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A remark:

F_xfremely asymme’tric Charm/ﬁz\u F:\c*(t)ry

B [N
1+ 50 GeV

Tem S0MeV CW
IMey  3MeV

Luminosity — 1033 em2st .
et - *low" current, but high energy (3norn
€ - low energy, but s\’ng\e-passf

Almost 31‘a+\'onary tar get  experiment,
but ete” c(eanlmess'
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