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SuperB Rings

» SuperB rings have same characteristics
as the ILC Damping Rings, that is:

- Short damping times (7, < 10 sec)

- Small emittance (g, < 1 nm)

- Low emittance coupling (0.25 %)

- Natural candidate is OCS lattice from
ILCDR Baseline Design



OCS lattice

» 10-fold symmetry with 10 long straight
sections

» 8 straight sections contain wigglers and RF
cavities, the other 2 can accommodate
tune-adjustment sections and injection

+ Arc cell is a TME (Theoretical Minimum
Emittance), 40 m long, with 72 dipoles 5.6
m long with low (0.2 T) field

* Wigglers are SC, 1.6 T field, 10.4 m long in
each section



ILCDR Parameters

Table 2.1: Parameters of the pog

ing ring reference lattices.

Lattice PPA [12] | OTW
Cirenmference [m) 2824 3223
Energy |[GeV| 3.0 A
Harmonie nurmnber 4700 THTH
Arc cell type Pl THE
Horizemtal tune 47 810 45,164
Vertical tune 47 680 24.157
Matural chromaticity (o, w) -fid -6 -BE.-T4
1huumuuu1mnnpm1hulﬂﬂ'4| 2.83 362
Energy loss/turn [MeV | 4.70 BES
Transverse damping time |ms| .0 121
Longitudinal damping time |ms| 0.0 G.O7
MNatural emittance |nm) 1433 (1.388
Norm. natural emittance |pm| 4.4 380
RF voltage MY |77 21.78
RF frequency | MHz| A0 714
Synehrotron tune 0.0260 00418
Synchronous phase |deg| 164 156
RF acceptance %) 12 21
Natural bunch length [mm)| .00 .00
Natural energy spread H[]'$| 1.27 .36
Hu1kh%jhund||“ﬂ“| 24 22
Peak current |A| TG.T T0.0
Bunch spacing [Agr | 2 3
Bunch spacing [ns| 4,000 4.202
Bunches per train 2350 2550
Gaps per braim 0 0
Number of bunch trains I 1
Average current [md | 059 #a0
Mean harizontal beta finction [m) 13.1 8.0
Mean vertical beta function [m| 2.5 Gl 8
Synch, radn. integral I |m| (. Ta&G [.158
Synch. radn. integral Iz |u1_'| (.53 1 | .006G
Synch. radn, integral Ty [m—=2| 0.04609 | 01016
Synch. radn, integral Iy (107 m ™" .3276 1212
Synch. radn, integral I [107"m ™" 0.Ga42 L.104
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SuperB Rings Parameters

TABLE V: Preliminary Super Flavour Factory collision

parameters
1** LNF Workshopff| 2"¢ LNF Workshop
Best Working Point | Best Working Point
or (um) 30 (1.0 o betatron 2.67
7: (mm) 1.5 LER/ -1.5 HER 0.0
o, (nm) 12.6 12.6
3; (mm) 1.25 8.9
3y (mm) 0.080 0.080
o! (mm) 0.100 6.0
CE 2. % 10~ 10~°
ce Lum 10~ 0.7 x 10~ From documenT
- 5005 603 presented at CERN
€ (ym) 2.0 1.0
7, (ad] | Opiiona] e Strategy Group and
A M. . INFN Roadmap:
e ||| www.pi.infn.it/SuperB/
Cpr (km 6.0 6.0 ‘ '
o ) 10 20 (March 2006)
Turns between 50 1
collisions
feou (MHz) 12.0
Esi nglaturn ( lﬂdb } 1.5
l‘:-:n'm Ititurn ( 1036 } 1.1



http://www.pi.infn.it/SuperB/

SuperB Schematic Layout

FF

Beams are vertically separated here



* Rings have asymmetric energies of 4 and 7
GeV

- OCS lattice was scaled from 5 GeV to 4
and 7

* 6.1 Km, 3.2 Km and 2.2 Km long rings were
studied

+ Emittances and damping times were kept
similar for each configuration

* Lattice symmetry was respected

+ Fewer and lower field wigglers used (pm ?)
* Longer dipoles were used, when needed

* Preliminary Final Focus (A. Seryi) included



6.1 Km lattice

* OCS lattice: 6.1 Km ILC Damping Rings,
8 wiggler sections

* 4 GeV: same wiggler sections (8) and
field, same bend length

+ 7 GeV: same wiggler field, less wiggler
sections (6), double bend length
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3.2 Km Rings

* The OCS lattice has many free drifts
and a relatively low number of
quadrupoles and bends = quite easy to
shorten the ring

* Quadrupole strengths and beta peaks
are higher though

* Arc needs higher dispersion for better
chromaticity correction - in progress
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4 GeV ring, 3 Km
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Possible issues of shorter rings

+ Same as ILCDR, that is:
- Dynamic aperture
- HER e-cloud instability > new electrodes ?
- LER Intra Beam Scattering
- Fast Ion Instability - gaps in train



Intra Beam Sca ffer/ng

g, growth | "

:
a - —— 30
7t e ——— _ — . I .
. S — _ o
] E— e - S T ——
) s~ & e —— o o — .@--..._,---_
— ) i [ i = =~ e = S —— B
iy Pl * g * e
e ) = _ _ -
p'.'i-:: ________ P S— S iutany g AR — P !_,_9-15_& <> |
—ii— PPA o a 2 —a— PPA
3t -3 QTN o
3 N :'E:E 10 S-Sl
[ T “r—-BRU
W e, growth -
1F - OAS [ 51 y -
o TESLA - DAS
! ' | : - o TEBLA
o s i 15 25 ol L s . .
Banch Charge [1077 . [14:1‘.“5] 2 25
arge
 OCS lattice, 5 GeV
—— FPPA ' T
| G, growti
e R aial . o 1
&3f| —-=--BRU | P p— S — i mmmmmm— e — i —— = — 4
—— MCH - ) o - 2\ -
- a13f & - o . ¥
gasf| ~TDhs - - : S,
_ o TESLA
£ a3 ' F a12f
: . I e growth
CRELS : —%— PPA
- DT
&1 - air & = J et
T - BRU
- g ' —— MCH
05| T ] aoal el
p &-:"""‘ . , o TESLA
0 0.5 1 15 2 25 905, 05 1 15 2 25
Sunch Charge [10'0) Bunch Charge [1078)

DR Baseline Configuration Document, Feb. 06



Electron

SLAC/LBL/LLNL L
SLAC-Based B Factory:
PEP-11 and BABAR v o
D A Emgvm
’ Elecirons ﬁ,ﬁﬁ
Posil ron
Source
=" Positrons
' \\
Positrons
L Eneq;?' Ring
BABAR Delieclor s H"H.H
Hiph Enerpy Ring
(upgrade of existing ring]
Both Rings Housed in Current PEP Tunnel 54E

el




2.2 Km Rings

+ A first solution was found by:
- Shortening drifts in dispersion suppressors
- Eliminating some of the FODO cells
- Shortening wiggler-free sections in 7 GeV
ring
- Shortening long drift sections in 4 GeV

* Preliminary, can be easily improved
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4 GeV ring, 2.2 Km
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A. Seryi Final Focus (March 06)
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2.2 Km ring with FF
\B | it i |

Ring with FF
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Comparison of Ring Parameters

4 GeV 7 GeV
C (m) 6114, 3251. |2230.| 6114, 3251. 2230.
B, (T) 1.6 1.4 1.4 1.6 1.4 1.4
Lpeng(m) 5.6 5.6 6.72 11.2 10.6 6.72
N. bends 96 96 100 96 96 100
B.,..q (T) 0.078 0.155 |0.125| 0.136 0.144 0.218
Uo (MeV/turn) 5.7 4.4 3.5 10.7 6.4 7.
N. wigg. cells 8 8 8 6 4 4
T, (Ms) 28.8 19.8 17. 26. 24. 14.5
T (ms) 14 .4 10. 8.6 13 12. 7.25
g, (nm) 0.5 0.38 0.37 0.5 0.565 0.64
Og 1.1x10-3 | 1.1x10-3 | 103 | 1.3x10-3 | 1.32x10-3 | 1.35x10-3
Leom (A) 2.5 2.5 2.5 1.4 1.4 1.4
Ppeam(MW) 14. 11. 8.8 15. 9. 9.8
Puai (MW) 43.5 30 28 - - -

(50% eff)




Dynamic aperture

* Preliminary dynamic aperture
calculations for the 3 Km ring @ 7 GeV

with FF have been performed by A.
Wolski

» Studied tune behavior vs energy
deviation

* First dynamic aperture & frequency map
analysis

» Tunes not optimized - needs work
» Sextupoles not optimized - needs work



Chromaticity vs energy deviation
for ideal 3 Km |Cl1"|'lC€ without FF
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Chromaticity vs energy deviation
for ideal 3 Km lattice with FF
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Dynamic aperture for “ideal”
lattice with FF (3 Km, 7 GeV)

A. Wolski
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conclusions

* 3 rings with asymmeftric energies have been
studied by scaling the ILCDR OCS lattice

- Final Focus has been inserted in all

* They all look reasonable

* A lot of work is still needed:

- Optimization of arc cell

- Dynamic aperture optimization

- Dependence of vertical emittance from errors
- Collective effects

+ Beam instabilities will be different due to
different energies and need to be studied
especially for the LER

» There is full synergy with ILCDR as requested
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