Summary Accelerator

U. Wienands

SLAC-ASD

U. Wienands, SLAC-ASD 1
SuperB WS, Elba 1-Jun-08



CDR, May 2007

» Established overall architecture, crab waist IR
* Overall set of machine parameters
o [attices, based on ILC DR designs
* significant amount of beam-beam simulations

* [dentification of major collective and intensity
effects

* [dentification of potentially suitable PEP-II
components

* Tor Vergata site

U. Wienands, SLAC-ASD 2
SuperB WS, Elba 1-Jun-08



Progress since CDR

¢ Crab Waist test results

° Optimized machine parameters
— refined lattice, optimized for performance, smaller

— reduced rf power requirements

* Refinement of IR design

— defining magnet requirements, apertures & space,
trajectories

— dual-aperture QDO
* Beginning investigation of spin handling
* Refinement of injector requirements and design

 [nitial look at feedback requirements & possible
U. Wienands, SLAC—AS@‘I‘C}llteCt]'lre 3

SuperB WS, Elba 1-Jun-08



Progress Breakdown

Facility
Crab Waist
Accelerators

IR
Polarization
Intensity
Feedbacks

Injector
U. Wienands, SLAC-ASD me‘Up

SuperB WS, Elba 1-Jun-08




A. Tomassini |

Ground Level /‘/
_ |

Facility
Crab Waist

Accelerators

IR

Polarization
Intensity

Feedbacks

Injector

Wrap-Up

U. Wienands, SLAC-ASD 6
SuperB WS, Elba 1-Jun-08



Crab Waist IR

P. Raimondi Large Piwinski angle ®,_060,/0,

Geometric luminosity gain

Very low horizontal tune shift - 20"

No parasitic collisions

Facility short overlap region
Crab Waist

small B* (B,* ~o,
Accelerators /0 )
IR \JOoOVIIIU LTIV IuIIIIIIUOILy 3ain
Polarization low vertical tune shift
Intensity Crab waist transformation
Feedbacks (realized with two sextupoles
Injector @z in x and 1.5z in y from IP)
Wrap-Up Geometric luminosity gain

Suppression of X-Y betatron
and synchrobetatron

U. Wienands, SLA resonances
SuperB WS, Elba




P. Raimondi

Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

e- sextupoles on

Transver
se beam
sizes at

Synchrot
ron Light
Monitors

e” sextupoles off

Orientation

3

Roundness
0.193

coupling %

1.086

Poszifron

1.000-
0.800-
0.600-
0.400-

341704 34270 341704

Orientation

1.864E+2

U. Wienands, SLAC-ASD
SuperB WS, Elba 1-Jun-08
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Lum vs Beam Currents

P. Raimondi ‘ .
e R Next step py=8.5mm (design 6mm)
18000 | _.?cxfln / |
Facility — % .1 *1.2 from Bhabha Iuminosi.l.y
Crab Waist [ [ A Calorlmejcer| recalibration
Accelerators 10000 I I Lk YT Vef'sus
IR 8000 — d By 18mm
Polarization w000 i l ' Current
Intensity - 1
Feedbacks 00 _ ﬁyzgﬁmm o = %EED%TZ as
Injector - | B 25 Apr 2008
Jeeto | L o IEMI;}P 2008 expeC"'ed
Wrap-Up L™ AP EPEPEN EPCAIP EPEPEP B ENUPRP EPUPITE B AP B
0 02 04 06 08 1 12 14 16 18 2
+|- 2
U. Wienands, SLAC-ASD 9 I I (A )

SuperB WS, Elba 1-Jun-08



Lavyout and Luminosity Monitors

K monitor

orirmete

cal

P. Valente

Facility

Crab Waist

Accelerators

IR

Polarization

Intensity

Feedbacks

Injector

-

Vienitor

i '
o

-—

U. Wienands, S
SuperB WS, Elbi%



Online filter

P. Valente | ‘Current [mA] |

1400- 4

. ANEE ANE AN AN

750~

500

d | g
Facility 250
. 0-1 1 1 [ 1 I | 1 1 1
Crab Waist 10:08 10:30 1045 11:00 11:15 11:30 1145 12:08
Accelerators 'Luminosity [em-2 s-1]| 1.41E+32 Acq. max Lumi in last 2 hours
IR 2. 1E+3i12FARM y S ——
. TIFREE
Polarization 1.5E+3 —
SIDDHARTA

Intensity :
Feedbacks
Injector ' ' l . ' '
el 11:00 11:15  11:30 1145 12:08
During injections T1IFREE Since April 215, 2008
ISjumping up-..  while T2FARM can go down due to injection veto in DAQ
U. Wienands, SLAC-ASD 11

SuperB WS, Elba 1-Jun-08



M. Biagini |

Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

U. Wienands, SLA

PARAMETER

Energy (GeV)
Luminosity x 10°°

Circumference {m)

Revolution frequency (MHz)
Eff. long. polarization (%)

RF frequency (MHz)
Momentum spread (10
Momentum compaction (x10%
Rf Voltage (MY

Energy loss/turn (Me')
Mumber of bunches

Particles per bunch (x10™
Beam current (A)

Beta y" (mm)

Beta =™ (mm)

Emit ¥ (pm-rad)

Emit x (nm-rad)

Sigma y" (microns)

Sigma =™ (microns)

Bunch length (mm)

Full Crossing angle (mrad)
Wigglers (#) 20 meters each
Damping time (trans/long){ms)
Luminosity lifetime (min)
Touschek lifetime [min)
Effective beam lifetime [{min)
Injection rate pps (x10"") (100%)
Tune shift y (from formula)
Tune shift = (from formula)

SuperB WS, Elba

RF Power (MW

NHominal
LER {e+) | HER (e}
4 Fi
1.0
1800 1800
0.167
] 80
4176
7.9 5.6
3.2 3.8
5 8.3
1.16 1.94
1251
5.52
1.85
0.22 0.39
35 20
Fi 4
2.8 1.6
0.039 0.039
9.9 5.66
5
418
] 1]
4020 40520
6.F
20 40
5.0 5.F
2.6 2.3
0.15
0.0043 0.0025

17

Upgrade
LER e+ HER e}
4 i
20
9.0 8.0
32 38
8 11.8
1.78 2.81
0.16 0.27
35 2
1.4 0.8
0.0233 0.0233
¥ 4
43
2 2
28/14 28/14
3.35
338 20
31 29
5.1 4.6
0.20
0.0059 0.0034

25

Ultimate
LER (e+) HER (e
4 T

4.0

17.5 27

2502

6.78
3.69

Beam-beam
transparency
conditions in
red



New Lattice

M. Biagini || ® Alternating sequence of two different arc cells:

— u,= 7 cell, that provides the best dynamic aperture,

— wu,=0.72%27 cell with much smaller intrinsic emittance, which
provides phase slippage for sextupoles pairs, so that one arc
corrects all phases of chromaticity.

— chromatic function W_< 20 everywhere
— P and a variation with particle momentum are close to zero

— larger dynamic aperture

Facility
Crab Waist

Accelerators
TITLE: SuperB FF TI_T{,;L;: Su_p_erBSFPI‘ ;
. 50. YV“ ersion 8.51/15 14/09/07 16.36.49 .40 . . s0. Win. version 8.51/15 13/09/07 17.22.09 0.40 .
. . E 25 1\ B B D. Y. o 15 = E 25 1\ B B~ D. ’ =
Polarization = Zo |\ oSt = o\ | o35 =
A I #1 : o ' o0
. 30. e [ o-2s 30. v e [ 025
Intensity 25 L 0.20 25 ] 5 o
20. 7 L o5 20. 4 : -
s % oo 73 AN o
Feedbacks 2 ] - 005 2 1 N 0.10
- e -] w\
0.0 4 00 0.0 — — 0.05
0.0 50 10.0 750 20.0 25.0 oo =0 700 =4

Injector LER ‘ —iz : ' : — R

W U Un ] i - Il o al Dm_tfl]l = |EFJ—mﬂ
rap_ p CELL ler CELL_HER
TITLE: S B FF TITLE: SuperB FF
. s, Win32 vermion 85115 14/09/07 16.36.49 1 40, . . s0. Win32 version 8.51/15 13/09/07 17.22.09 o 100 g
£ [ o375 E £ / L0375 =
= L 0350 = = [ 0.350 S
Fo3zs F o.325
L 0.300 F .300
L o275 F0.275
L o.250 - 0.250
L o225 F0.225
; L 0.200 F 0.200
U. Wienands, SLAC-AS P 0200 F 0,175
SuperB WS, Elba I1-] 6138 oz
. Foizs 0.125
I/lp er ) a un 0. 100 5= - 100
25.0 25
s (m) (m2)




New Lattice Acceptance

M. Biagini |

Facility
Crab Waist
Accelerators

IR

Polarization

Intensity

Feedbacks

Injector Black: original DA at WP (.575/.595)

Wrap-Up Red: optimized at WP (.575/.595)
Green: DA for the new WP (.569/.638), same sextupoles
Blue: DA re-optimized in the new WP (.569/.638)

U. Wienands, SLAC-A>pD

1 4
SuperB WS, Elba 1-Jun-08 P PiminOV B|NP
. ’



Lattice Acceptance/Tracking

D.Quairaro | o (Can use Normal-Form Analysis to analyse lattice:

P

X' X [ w = (wy, wy) linear tunes
p B + %257 (2 - 59 P
1 =R(w) 200 = ¢ R = rotation matrix
s | |9 » 3= 19
~, ; ; P ] ] — J X
Crab Waist p.'r" Py — KEASI ,SIY : Y
Accelerators 1 —T [ Normal Forms Thero '
IR 0.212 = AP
Polarization 05 |
o
Intensity E 0.208
Feedbacks <0 F :1;3
. = 0.204
Injector =
S
Wrap-Up 0.5 z 0.2
-1 o 0.196 | . Blocked frequency on 0.2 1
U. Wienands, SLAC -1 05 0 05 I 0 01 02 03 04 05 06

SuperB WS, Elba 1 X Action |



New IR Design

<o 1 ® QDO has two centers — one for each beam (septum
QDO0)
— Bore has to be cold — no room for warm bore
Facility — Means very low SR power on the walls
irablwam — Minimal bending of incoming and outgoing beams
ccelerators
IR — QDO centers are parallel to detector axis
Polarization
Intensity
Feedbacks
Injector
Wrap-Up
U. Wienands, SLAC-ASD 16

SuperB WS, Elba 1-Jun-08



vy ‘ 200

100 —
Facility i
Crab Waist

Accelerators mm .
IR 0

Polarization

=
0.5

==

- 1
Feedbacks / .5-3.5 QF1L 3
Injector -100 - LER BSC QF1H ]

radiative envelopes HER

Intensity

Wrap-Up

bhabhas are 15 radiative

sigma bhabhas
+1 mm

U. Wienands, SLAC-] -200 _
SuperB WS, Elba 1-J] -3 -2 -1 0 m 1 2 A




Option 2: twin Siamese quads

S. Bettoni/
E. Paoloni

By (T)

Facility

Crab Waist

-10°

Accelerators

IR

x (cmr

» Beams very closed @ QDO entrance (2 cm)

Polarization

Intensity > 60 _(_,~ 110 _m) beam envelope leaves space for a very
Feedbacks

s thin double quadrupole (3-4 mm allowable space)

Wrap-Up

» Cross talk among the two magnets not negligible

0 wienanas. INOVEL QDO design based on SC helical-type windings

SuperB WS, Elba 1-Jun-08



The winding shape

e Ideal

multipolar magnet optimize the winding shape

S. Bettoni/
E. Paoloni

to produce an ideal quadrupolar field centered

on each of the beams

Facility

il i Two counter rotating windings to cancel out
SO SR the inner solenoidal field and the outer field
IR

generated by the magnet centered on the

Polarization close beam

Intensity
Feedbacks
Injector

Wrap-Up

Buadrupole Perfect Q{.badrupole
SuperB WS, Elba 1-Jun-08

U. Wienands, SLAC-AS



Wienands/
W. Wittmer

Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

U. Wienands, SLA

SuperB WS, Elba

r,kﬂfi‘ {le). r,b:'fi:‘ (”!Hi‘)

40, FF ]V{'.'fil spin rolator . MAD-X 3.1?2.0." 29/05/08 1?6.43.54 0.5
B2 B D D, | | '
; Dipoles Y
35 h: | i
|- : made
| 1: H
|: |1 N .
1 N antisymm. | [ 03
30. — || |1 A I,' |I
R for spin L 0.2
: || I| |I I| A matCh
25. : [ | W : 0.1
: | EI'. I.' — UL
III le I| é
: [ \ i
20. A ~ > - 0.0
: r'
15. -
10.
] JUR ¢
0.0 . . ,
0.0 50 100.

Momentum offser = 0.00 %

1 (m), 1} (m)




Spin Rotator in IR Lattice

Bogomyagkov 1] l I I“ “ |
Nikitin “ “ ' /I
Full FF
TITLE: SuperB FF
40. Unix version 8. 31715 (070508 142300 0 7
I : B 1/ 2 B 1/2 ) ' T ' ' L 'é?‘“
= 1 x| ¥ =
& 354 - 06 &
Facility 2 ' [ - 05
Crab Waist = 30. [ 0'4
Accelerators 25. e
IR 20. | - 0.3
Polarization 5 | i 0.2
Intensity 10 . : T 0.1
Feedbacks N — i 0.0
Injector 3. \[ -0.1
Wrap-Up 0.0 - —+ -0.2
760.
o0/ poc = 0.000000E+00
U. Wienands, SL B
SuperB WS, Elb( Table name = TWISS




IR with Solenoid Rotator, Layout

Wienands/ | © Quter s.r. avoids interference with IR optics

W. Wittmer — at a cost of much larger layout change.

* Dipole “hinges” at either end may restore geometry

— — DBA cells => effect on emittance likely very small.
acility

Crab Waist = o0

FF with spin rotator MAD-X 3.02.00 2905/08 16.48.57
T T T T T T T T

X
Accelerators
IR
Polarization
Intensity

Feedbacks

Injector

Wrap-Up

U. Wienands, SLAC-AS
SuperB WS, Elba 1-Jun-




Layout with 7 Snakes

Lkoop || * Each snake: 180° spin rotator about z

e No rotator in IR

P

e Spin matched

Facility . .

o wai | © Polarization

Accelerators independent

_ of energy

Intensity * New lattice!

Feedbacks

Injector

Wrap-Up

U. Wienands, SLAC-ASD —

SuperB WS, Elba 1-Jun-08



Spin Rotator Summary

. Device Magnets | Solenoid Strength | Dipole Strength [S.R. Length|Ring length|Comment
Wienands Solenoids|Dipoles (Tm (ea.) [Tm (tot)|Tm (ea.)|Tm (tot) |(m, new) |(m, extra)
Solenoid rotator 4 4 183 732 L1546 110 145(Geometry!
Solenoid rotator geom match 4 of 183 732 115 69 14( 14(
Solenoid w/ spin matching sole. § 4 183 1464 115 46 140 140[save 4.6 Tm dipole
Facility Dipole rotator 0 0 00 L15 276 200 200(save 4.6 Tm dipole
Crab Waise 1|7 Snakes 14 0 36.6] 5129 0 0 280 0
Accelerators Not
ote:
IR
. Quads not
Polarization enumerated
Intensity ® C()mmentS No optics
Feedbacks ] ) matching
Injector — Dipole rotator has v-bends => emittance? _ :iored
Wrap-Up — Solenoid rotator has plane twister => tuning, emittance?
— 227 7 Snakes require v(7) = 2.5 times tuning effort 777
U. Wienands, SLAC-ASD 24

SuperB WS, Elba 1-Jun-08



Rf Power Requirement

A.
Novokhatski

Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

U. Wienands, SL

HER HER HER HER HER

HER HER HER HER HER HER HER

- S.R. energy Total Max
“Lumi Beam Beam loss Momen-Momen- RF Bunch Bunchvol tage Numbe  S.R.
energycurreniper turnum com tum oltaglength.pacinger cavit of  power
GeV. A MeV paction spread MV mm nsec MV cavities MW
1E+36 7 1.3 33 30E-04 9.0E-04 I8 | 47142 07 26 429
26436 7 217 41 30E-04 1OE-03 IS 52 | 21 07 0 26 8897
JER36 7 2.6 41 30E-04 LOE-03) 200 491 2.1 07 28 10.66

SuperB WS, Elba

IFR LER LER LER [LER LER LER LER LER LER LER LER
S.R. energy Total Max
Lumi Beam Beam loss Momen-Momen- RF Bunch Bunchwoltage Numbe S.R.
energycurreniper turnum com  tum voltaglength.pacinger cavit of  power
GeV. A MeV paction spread MV mm nsec MV cavitiee MW
1E+36 4 228 1.9 1.8E-04 84E-04f 8 | 3.8 1 42 006 14 4332
26436 4 395 23 LSE-04 LOE-03) 16 | 32 | 2.1 06 26 9.085
JE+36 4 455 23 LRE-04 LOE-03) 200 2.9 | 2.1 0.7 28 10465

HER

HOM

power

MW

0.2393

0.2902

0.4613

LER
HOM
power

MW

0.7773

1.799

2.8578

HER+

HER HER HER  HER

Total Total Total Powerfor LER

cavity reflected forward  one Total
loss power power cavity forward
MW MW MW MW MW
1.64 0.0022 617 0.24 13.32
1.64 10105 1184 046  27.02
1.88 14148 1442 051 32.22
LER LER LER LER

Total Total Total Power fo

cavity reflected forward  one
loss power power cavity

MW MW MW MW

0.602 14376 T.15 0.51

1.296 29991 1518  0.58
1.88 25988 1780  0.64




Touschek Simulation LER

LER Touschek particles lost at IR

M. Boscolo AE/E = 0.1% - 4%
NO COLLIMATORS inserted T
—_ L)
Touschek lifetime = 24 min faccept. =2.9 %
example of machine turns = 5
L aschas particles falecion!
Facility K=0.25%
Crab Waist Ex:2'8 nm : 5225 mm
Accelerators
IR : IR Losses (|S|<2m)= 1.7 MHz
Polarization 0,04 55 DU S S S for 1 bunch with 1y, =1.49 mA
Intensity x 103 B
Feedbacks 1200 ALLCHAN 0.1741E+07
Injector 10004 IR Losses (|S|<2m)= 2.1 GHz
Wrap-Up 800 at full current
600
400
200

U. Wienands, SL 0

SuperB WS, Elba -125  -100 75 500 -25 0 June 1t 2008



Touschek Simulation HER

Care must be paid in this collimator

M. Boscolo | HER Touschek particles lost at IR close to IP: full tracking

simulation is foreseen
IR COLLIMATOR inserted S=-8.5 m far from IP

Touschek lifetime = 32 min

R s s i e s e e o

e e e e e e Q‘-‘Q o i WMM
5&@%@%¥¥wﬁﬁﬂ.¥g, s

s

FaClllty B R R Tl 2 R s 0.02 e }e‘#&é‘;ﬁ“& Wm
Crab Waist 01—
Accelerators -0.02- T
IR N B
128 -100 -7 50 25 0
Polarization
25 ﬂD - ALLCHAM 1&
Intensjty 1250 ] [ALLCHAN 3704, 2000 ]
Feedbacks 1000 1500 _
e 750 1000
njector ] 1
! :::; 300
Wrap-Up ’ 0 .
Q]{] -5 0 I 5 T 10N '125 '1{]{} =13 '5{] '25 [}

IR Losses (|S|<2m) ~4 kHz for 1 bunch with | =1.49 mA

. Wienands, S, IR Losses (|S|<2m) ~ 4.6 MHz at nominal full current
SuperB WS, Elba SuperB meeting, Isola d'Elba, June 15t 2008

bunch



. 1 0—3
A. Wolski, 14 -
Liverpool, — 3.6} & by coupling -
£ 1.3; =3 A .
SuperB & 8 5 ,| &ydispersion |
CDR. S 1.2 g~
o | =
’E 11} £ 3.2} o 1
@ E
s 1} % 3} *’@e/é
| =
. s o
Facility g 09} E 28} 1
Crab Waist T o8} . ¢, by y dispersion |
Accelerators > 4 P New lattice > a 6
IR Particles per bunch (x1 Om) has Particles per bunch (x1 0"’)
ex=2.8 nmr,
Polarization x 10° x 10°
7.6F = ey=4 pmr, - P
Intensity 7.4} => expect ﬁ
Feedbacks E 7.2} less growth | ]
ST + a
. - w
Injector =§, cal + S o5} T
@ ©- @
Wrap-Up =g + S
5 2 o -
m 64} 1 =
6.2} + B85} E
U. Wienands, SL. S = a P & > 4 P

SuperB WS, Elba Particles per bunch (x1 010) Particles per bunch (x1 010)



Ions in SuperB HER

16-05 C T T T T 19‘05 = T T T |
le-06 - 4 leO6F _— =
i | I Feedback OFF |
= 1e07 F Feedback OFF = = 1e-07 | -
> i 1 ) - -]
=4 I=4 I ce
B 1e-08 ) 3 1e-08 | Feedback ON
FaCIhty : e T !:eedbaCk ON i Lo _
. 1e-09 [ o 16-09 [ -
Crab Waist [ Ne=1.9¢10, Nbunch=50, Lsp=2ns, | [ Ne=1.9e10, Nbunch=50, Lsp-2ns
: Lgap-180ns Nvam 5 : Lgap-40ns Ntrain= 5
Accelerators 1e-10 ' 1e-10 '
0 200 400 600 800 1000 0 200 400 600 800 1000
IR turn turn
Po 1e-05 ¢ T | —
- Feedback}}FE/ff”'
Int .
16-06 | e ]
Fe - T Feedback ON | ~0.25 nTorr pressure
Inj 1e-07 ! :
. ) beam of bunch trains
W 16-08 |/ 4
1.9x10%0 ppb
1e-09 f& = PP
- Ne=1.9e10, Nbunch=50, Lsp=2ns, -
: Lgap=20nervam=5 .
U 1e-10 : '
0 200 400 600 800 1000

turn



H. Fukuma |

Facility
Crab Waist
Accelerators

IR

Polarization

Energy 3.5 GeV
Bunch spacing : 2ns (=0.6m)
Number of bunch : 5120

Bunch current : 1.9 mA
Pressure : 1 nTorr (CO) ‘
Emittance (H/V) : 24 nm/0.96 nm

Beam size (H/V) : 0.6 mm/0.12 mm

Beta function (H/V) : 15 m/15 m

LBy Tune(V) : 43.545

Feedbacks

Injector Q : 10

Wrap-Up (revolution time : 10 us)

U. Wienands, SLAC-ASD 30

SuperB WS, Elba 1-Jun-08

7°N\
g | Ions in SuperKEKB LER (a long train)

w, =2.7210" sec™

w, =1.2310° sec™

A =806 m™" (per bunch)
¢ =w s,/c=0.246

K =8.5310"m">
o= 200205
20c

T,=2tlo =23 us

less than one turn




< O Emitta_nce growth from s_ingle-_bunch in_stability driven by electron
KEK ‘ cloud in the SuperB positron ring (hnominal parameters of the
2.25 Km LER). Instability threshold set tolerances on maximum
allowed SEY.
Facility 80 : : : :
Crab Waist
Accelerators
" 60 . -
Polarization E s p=3 x 101" m3
Intensity = 40 } -
Feedbacks D}
Injector
20 -
Wrap-Up 0=1-2.5x 10" m3
0 ] ] ] ]
U. Wienands, SLAC-ASD 0 100 200 300 400 500

SuperB WS, Elba 1-Jun-08 turn



1)
2)

Facility
Crab Waist

Accelerators 3 )
= 4)
Polarization 5)

Intensity 6)

Feedbacks
Injector

Wrap-Up

U. Wienands, SLAC-ASD

Considering R&D feedback for low

emittance accelerators

The R&D list for an upgrade starting from iGp-like

system (in the software & gateware version running at
the present at DAFNE) includes:

very low noise analog front end @ 3*RF

maintain low cross-talk between adjacent bunches under
40 dB (better 60 dB)

dual separated timing to pilot the backend power stage
digital block with higher dynamic range (12/16bits)
“dual gain” approach to minimize residual beam motion
integrated beam-feedback model

32

SuperB WS, Elba 1-Jun-08



Processor Performance and
Fabric Acceleration

D-MIPS -
| “Traditional”
Facility Fabric Acceleration Frequency Scaling
) PowerPC - APU

Crab Waist MicroBlaze - FSLs
Accelerators 3,000 ”Next generation
R PowerPC

e { Virtex-5 4
Polarization ’ Virtex-4 & "« PowerPC
Intensit - =AU

Y 1,000 |Virtex-ll Pro “PowerPC 405 at 450 MHz
Feedbacks e 1Y *APU
Injector —
2002 2004 2006 2008 2010
Wrap-Up
300
TIRTEX-

U. Wienands, SLA

SuperB WS, Elba |

F T $7XILINX




INJECTOR SCHEMATIC LAYOUT

e+
DR / e+ 4 Gev
‘ k1 k4
H 3 GeV oe 10GeV 3 GeV
e- 7 Gev
Facility
Crab Waist
Accelerators
IR
Polarization  Linac ‘ s-band (2856 MHz) - room-temperature
Intensity
Feedbacks e . . GG . - Note: no e- DR
Injector e+ damping ring . eV — 35 mt circumference => need polarized rf gun
( could be the SLC e+ DR)

Wrap-Up
U. Wienands, SLAC-ASD 34

SuperB WS, Elba 1-Jun-08
SuperB Meeting, Isola d’Elba, May 31st — June 3rd, 2008



Facility
Crab Waist
Accelerators

IR

Polarization

Intensity 212 Mev

Feedbacks

Ijector 30 power stations

wrap-Up 108 acc. structures
active length 324 m.
gradient 23.5 MV/m

U. Wienands, SLAC-ASD
SuperB WS, Elba 1-Jun-08

150 MeV

49 power stations
98 acc. structures
active length 294 m.

gradient 25 MV/m
35

240 MeV

31 power stations
124 acc. structures
active length 372 m.
gradient 20 MV/m



Some Accelerator Priority Items

e “Default Parameter set” <= Settle Lattice
— Decide on spin handling & rotator type.

— Spin rotator tail may wag the SuperB dog!
e Ring layout, IR Design (optics & s.r. handling)

Facility

b wast | © Keep pressing on beam-beam understanding
Accelerators e DAFNE MDs, simulations, ...

;Rl o e Continue tracking studies & optimization of lattice
olarization

Intensity * Continue studying e-cloud, ions etc.

feedecks o Injector definition:

Injector

Wrap-Up — e (pol.) source parameters? e~ DR needed? Spin

handling, e* targetry, linac(s), ...
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Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

List of Issues to Work...(1/3

O

@)

O O O O

O

O
@)
@)

U. Wienands, SLAC-ASD
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Spin rotator:
choose a scheme (since FF seems to be optimized,

not good to insert spin rotator inside FF)

matching into ring lattice

repeat DA studies with s.r.

1s spin matching necessary?

spin tracking code (Barber ?) - after

Beam-beam simulations:
Perform full scan of tunes plane with checks on

DA (Shatilov-Piminov codes)
O

Vertical tune shift

Beam-beam tails = emittance growth
Codes?
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List of Issues to Work...(2/3)

M. Biagini |
. Present lattice without spin rotator: good DA for HER
(LER not computed yet), good Final Focus from backgrounds
studies. Next:
o DA for both rings
Facility o DA with errors (magnets and alignment)
. o Tracking of injected beam with larger €
Crab Waist . ..
o Lattice acceptance w.r.t. injected beam
Accelerators o Injection scheme
= o Application of Normal Forms
Polarization o Definition of geometry of the region where rings cross
Intensity opposite to FF
pp
Feedbacks o Layout for LER & HER
Injector o Geometry of IR
o Detector solenoid compensation & coupling correction
e Ui scheme
o Mechanical layout
O

U. Wienands, SL
SuperB WS, Elbd




List of Issues to Work...(3/3)

M. Biagini |
. Beam dynamics & instabilities (in order of
importance):
o E-cloud (simulation started)
o Fastion
Facility o IBS
Crab Waist O RF
Accelerators © Spage charge
o  Multibunch
b o CSR
1Bg. i) (o o Touschek (preliminary work done, collimators and/or
Intensity masks to be studied)
Feedbacks O
Injector . .
Wrap-Up . Emittance tuning procedures
U. Wienands, SL

SuperB WS, Elba 1-Jun-08



Facility
Crab Waist
Accelerators
IR
Polarization
Intensity
Feedbacks
Injector

Wrap-Up

Draft TOC

1% estimate of resources
needed to complete
TDR.

— Not an unreasonable
number compared to
potentially available
resources...

— to be negotiated...

We would like to settle
the footprint in 6 mo.,
finish the TDR in 18
mo.
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Towards the Accelerator TDR

1} Owverview

Introduction

Parameters

Crab waist {with ref to Daine)
Funning scenario

Tau running

BoRn TR

2} Interaction region design
Geometry

FF design

IF mamets

SR fans & masking
Beam-gas

Radiative Bhabha
Luminosity monitor
Polarization measurement
Detector solenoid compensation scheme
Beam stav clear

Motion monitors

F@ =& o poooR

3} Collider design
a. Overview
b. LER design
1. Beam stav clear
ii. Coupling correction
lil. Dwvnamic aperture
¢. HER design
L. Spin rotator insertion
ii. Beam stay clear
iii. Coupling correction

ACCELERATOR TDR L

)




It remains my privilege to thank INFN for
hosting this most exciting workshop and to
look forward to an intense and fruitful
collaboration!

The End Beginning!
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