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APPROVED!!

• 19M € committed for current fiscal year.

• Engineering Design Report.

• Construction plans.
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http://web.infn.it/superb/en/media-and-press-release

http://web.infn.it/superb/en/media-and-press-release


CONCEPTUAL DESIGN REPORT II IS 
PUBLISHED
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2007: SuperB: A High-Luminosity Asymmetric e+ e- Super Flavor Factory. Conceptual 
Design Report http://arxiv.org/abs/0709.0451

http://arxiv.org/abs/1009.6178v2

2011: SuperB Progress Reports -- Accelerator

http://arxiv.org/abs/0709.0451
http://arxiv.org/abs/1009.6178v2


FROM B-FACTORY TO SUPERB
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•Small beams 
•Crab waist
•Crossing angle

1.0E34   ➠   1.0E36



DESIGN PARAMETERS
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Parameter Unit HER LER
Luminosity cm-2 s-1
Energy GeV
X-angle
β
β
ε
ε
Bunch length
Beam current
Horiz. tune shift
Vert. tune shift
δ @ Imax
Lifetime



DESIGN PARAMETERS
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Parameter Unit HER LER
Luminosity cm-2 s-1 1.00E+361.00E+36
Energy GeV 6.7 4.18
X-angle mrad 6666
IP βx cm 2.6 3.2
IP βy cm 0.0253 0.0205
εx nm 2.00 2.46
εy pm 5.00 6.15
Bunch length mm 5.00 5.00
Beam current mA 1892 2447
Horiz. tune shift 0.0021 0.0033
Vert. tune shift 0.0970 0.0971
δ @ Imax dE/E 6.43E-04 7.34E-04
Lifetime min 4.23 4.48



INTERACTION REGION
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M. Sullivan, M. Boscolo, K. Bertsche, E. Paoloni, S. Bettoni, 
P. Raimondi, M. Biagini, P. Vobly, I. Okunev,

A. Novokhatski, S. Weathersby, R. Centi, A. Perez, et al.



QD0 DESIGN OPTIONS
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Conceptual sketch

Design concept: the linear superposition of the fields generated by the 
left coil (in red) and by the right one (in blue) produces the needed 

quadrupolar field (in black).

“Italian” Design “Russian” Design
I. Okunev, V. Syrovatin, A. Bragin, P. Vobly

E. Paoloni , 
P. Fabbricatore, 
R. Musenich, 
S. Farinon , 
S. Bettoni



“ITALIAN” PROTOTYPE IN CONSTRUCTION
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Luvata strand
cross section

1.2
8 m

m

cross section

Min. thickness
Outer winding 

Inner winding 

soon completed



SYNCHROTRON RADIATION
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M. Sullivan, M. Boscolo, K. Bertsche, E. Paoloni, S. Bettoni, 
P. Raimondi, M. Biagini, P. Vobly, I. Okunev,

A. Novokhatski, S. Weathersby, R. Centi, A. Perez, et al.

Setup to rapidly model various designs and find the best design 
parameters that minimize the backgrounds from SR



FRASCATI SITE GROUND MOTION

12

B. Bolzon, 
L. Brunetti, 
A. Jeremie 

 Analysis in progress but 
preliminary results show 
that LNF seems to be a 
good site for vibrations



VIBRATION REQUIREMENTS AND 
EXPECTATIONS FOR SUPERB
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Transfer Functions of IR Components

K. Bertsche

Proposed Vibration Budget

First Preliminary Results 
for LNF Frascati Site



IR HOM STUDIES
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S. Weathersby

Beams Eye View

First results: Loss factor 
for round tubes is small 
compared to model of 

the Super B IR.

First model of IR with 
square chambers

New round chamber 
introduced in this study 



COMPENSATION OF DETECTOR SOLENOID
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Y. Nosochkov, K. Bertsche, M. Sullivan

THP072 this conference

sol on

sol off opt.sol off



LOW EMITTANCE TUNING
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HER LER

εx [nm] 2.07 2.37

εy [pm] 5.17 5.92

New correction scheme:
Orbit and Dispersion Free Steering + 

Coupling and Beta-Beating Free Steering

Measured at BPM

S. M. Liuzzo

Method successfully 
evaluated in lattice 

model for LER 
ARCs and FF. 



LOW EMITTANCE TUNING AT THE 
DIAMOND LIGHT SOURCE
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S. M. Liuzzo,
R. Bartolini
P. Raimondi

X1
X2

Y1

Y2

First Preliminary Test results

DY ≈ 600 µm

Coupling 0.23%



SITE & LAYOUT
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Damping ring

 Collider hall



SYNCHROTRON LIGHT OPTIONS AT 
SUPER-B
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Parameters
*

SuperB
HER

SuperB 
LER NSLS II

E [GeV] 6.7 4.18 3

I [mA] 1892 2447 500

ρ [m] 69.64 26.8 24.975

εx [m rad] 2.0 E-9 2.46 E-9 0.55 E-9

εy [m rad] 5.0 E-12 6.15 E-12 8.0 E-12

γy [m^-1] 0.334 0.537 0.05

σx [mm] 82.1 E-3 92.1 E-3 125.0 E-3

σy [mm] 8.66 E-3 9.11 E-3 13.4 E-3

SuperB HER 
SuperB LER 

NSLS II 

ALS 

APS 

ESRF 

ELETTRA 

PETRA III 

Bend Magnet

W. Wittmer



STANDARD UNDULATOR SPECTRAL 
BRIGHTNESS
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Parameters 
*

SuperB
HER

SuperB 
LER NSLS II

IVU20 IVU20 IVU20

E [GeV] 6.7 4.18 3

I [mA] 1892 2447 500

σx [mm] 60.0 E-3 66.5 E-3 33.3 E-3

σy [mm] 2.4 E-3 2.6 E-3 2.9 E-3

σxʼ [mrad] 33.3 E-3 37.0 E-3 16.5 E-3

σyʼ [mrad] 2.1 E-3 2.7 E-3 2.7 E-3

N [1] 148 148 148

λu [mm] 20 20 20

Kmax [1] 1.83 1.83 1.83

Kmin [1] 0.1 0.1 0.1

SuperB HER 
SuperB LER 

NSLS II 

PEP X 

APS Soleil 

Spring8 

PETRA III 

n=1



SUPERB AS LIGHTSOURCE
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http://web.infn.it/superb/en/media-and-press-release

http://web.infn.it/superb/en/media-and-press-release


EFFECT OF SECOND ORDER 
MOMENTUM COMPACTION  
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α = α + α δ + α δ1 2 3

2

S. Novokhatski

α 1
α 2If the energy loss decreases with bunch length we have an 

instability without any threshold for a positive sign of 



LONGITUDINAL HEAD-TAIL 
INSTABILITY
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Saw tooth behavior



• e-cloud instability in the HER.

• Intra-beam scattering.

• Bunch-by-bunch feedback.

• Tracking studies for invariant spin field with Zgoubi.

• Site committee work.

• .....
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FURTHER AREAS OF PROGRESS


