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Starting point for the study of

feasibility of a super @ factory




Main guidelines for the design
L > 1034

e Powerful damping
e Short bunch at IP

* Negative momentum compaction

Which kind of collider is possible at Frascati
using present infrastructures?




Damping time on magnetic field
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Ring full of dipoles or wigglers
or superconducting magnets with small p
(B=36T =>p=05m)

Our present choice:
Normal conducting dipoles at 1.8T




Short bunch at the IP

(arge Iongitudim High voltage RF

phase advance in the ring+
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High |momentum compaction|
+ high Voltage
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Alternating positive
and negative
bending dipoles

(proposed by Raimondi)



Dipoles

Sector magnet: a/4 \

horizontal focusing \

Rectangular magnet:
Vertical focusing

J

In between:
(H + V)/2 focusing



Layout similar to present DA®NE rings:

Second cressing for injection, rf, diagnostics

Short inner arc anaNong arc with the condition
of equal longittrdinal phase advance between cavity
and IP in both direcdl




Long arc : 6 cells
Short arc : 5 cells

~—— Same magnetic elements
— Different drifts and quads
settings
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ARCS to IR : Dispersion suppressors
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ARCS to Injection and rf section, with D suppressor
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Maximum bunch length at cavity
Minimum bunch length at IP
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Synchrotron radiation

Bp=1.7Tm
B=18T
P=0.94m

211= 11 Oceny + Ops

Ocen = 2 * 48.86° — 2 * 37.5° = 22.72°
|Grag | =2 * 48.86° + 2 * 37.5° = 172.72°
Lrad = P (11 |erad |+ eDS): 5.6 (ZT[ p) =33m




Radiation Integrals

= {Lds = ~23.2m
0

= gd—sz =37.1m™
p

- gd—i =39.3m™2
o

cj 1 _ds=-26.0m™

5 = C‘“st =44.4m™
P




Damping times Usually : 0 < 1, << I,
U = YE*l,=35keV /turn
0 2
271 Here 1, <0
Shorter horizontal
damping time

C
a, =" FEXI;=1,)

. =&E3l T, =5.6msec
y C 2 T, =9.60

=74
@, =2 EY 21, +1,) "




Transverse plane parameters

X

£,<0210%urad < k<0.8%




Dynamic aperture

First evaluation by
E.Levichev, P.Piminov®
BINP, Lavrentiev 13, Novosibirsk 630090, Russia

ACCELERATICUM computer code [*]
Symplectic 6-D tracking for transversely
and longitudinally coupled magnetic lattice

[*] Tracking code ACCELERATICUM, VEPP-4M Internal Note, BINP, Novosibirsk, 2003.
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Resonant condition for the tune-amplitude dependence expressions in presence of
synchrotron oscillation:

rnX(VXO +CXXA)2( +CXZA22)+ mZ(VZO +CZXA)2( +CZZA22)+ kVS =N

Now suppose that at every point of the dynamic aperture curve we have some
particular betatron resonance that limits the stable area in this point. Then the
synchrotron motion generates a set of satellite resonances, which are represented
by lines at the amplitude plane .

Considering for example only the horizontal resonance and main (strongest )
satellite (k=1, m, =0) , the horizontal position of the satellite resonance line can be
deduced:

|/S
m.o0

A=A, 1-

where 9 is the distance from the resonance and A,, the position of the original
(vs = 0) betatron resonance on the amplitude plane.



1. More detailed investigation of the satellite behaviour
for the weak, strong and intermediate RF focusing,
Including the satellites amplitude values.

2.  Dependence of dynamic aperture in the case of the
strong RF focusing on the tune point is to be explored (in
other words, more accurate choosing of the betatron and
synchrotron tunes). It seems that all the three tunes are
Important now.

3.  As the satellites resonances location depends of the
detuning coefficients, it is necessary to check if it possible
to control it by octupole magnets.



Luminosity 103
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MAIN PARAMETERS

C (m)

E (MeV)

fre (MHZ)

V (MV)

& (U rad)

gy (K rad)

a

Bx* (M)

B,* (mm)

N / bunch

h

L /bunch (cm-2 sec?)

L tot (cm2 sec?)




MAGNETS

N/ring characteristics

B=138T

DIPOLES 48
Alfa = 30, -37.5, 48

QUADRUPOLES |66 (26) |K,L ... = 1. m

Max

SEXTUPOLES | 44 (4) |K,L .. =10m?2

MaxX

Minimum independent power supplies
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For the discussion

M.Serio, A. Ghigo, J.Fox

Possibility of testing the strong RF focusing
In an existing machine ?

PEP2, KEK-B , CESR



