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Power of Intensity

* Precision measurements in the flavour sector are sensitive to New

Physics (NP) Al “pictorially”:

* Intereference effects in known processes
* SM Rare or forbidden decays

* NP effects are controlled by
* NP scale A and effective couplings: C

* Different coupling intensity (different interactions)

* Differente patterns (e.g. because of simmetries)

*  With 5to 10 x 10%° bbar, ccbar, T+ 1 - pairs (50-100 ab™) one can:

LHC finds NP(A\) LHC does not find NP(A)

* Determine detailed structure of ¢ Look for indirect NP signals
couplings of NP e Connect them to models

* Look for heavier startes e Exclude regions in parameters

 Study NP flavour structure space

Some channels, such as the LFV decays of | are unambiguous signals of NP
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] REQUIREMENTS FROM PHYSICS

\

Parameter

Luminosity (top-up mode)

Integrated luminosity

CM energy range

Minimum boost

e Polarization

5/30/2011

Requirement

1030 cm2s1 @ Y(4S)

75 abl

T threshold to
Y (5S)

By =0.237
~(4.18x6.7GeV)

>80%

M.A.Giorgi

Comment

Baseline/Flexibility with headroom at
4.10% cm2s?t

Based on a “New Snowmass Year” of
1.5 x 107 seconds
(PEP-II & KEKB experience-based)

For Charm special runs (still
asymmetric......)

1 cm beam pipe radius. First
measured point at 1.5 cm

Enables 7 CP and T violation studies,
measurement of 7g-2 and improves
sensitivity to lepton flavor-violating
decays. Detailed simulation, needed
to ascertain a more precise
requirement, are in progress.



Collider Parameters are “stabl

Base Line Low Emittance I-Ii_g,ll Current Tll-ch.rm_
Parameter e o lolel ool ol o
LUMINOSITY cm’ st 1O0E+36 1O0E+36 1.O0E+36 1.ME+3E
Enersy CeV 67 |41 | 67 | osas | a7 | sus 15 | 161
Circumferemce m 12384 12584 12384 12384
X-Angle (full) mrad il il 65 ]
B. @ IF m 1 32 16 32 506 5.22 6.74 232
B, @ IF m 0.0233 | 00205 | 00179 | 00145 | 00282 | 00237 | 00658 | 0.0533
Coupling (full current) iy 0.25 0.25 0.25 025 0.5 0.5 0.15 0.25
Emittance x (with IBS) nm 200 146 1.o0 123 200 246 5.0 64
Emittance y pm 5 6.15 15 3075 10 113 13 16
Bunch length (full current) mm 5 5 5 5 44 44 5 5
Beam current m4 1382 | 2447 | 1440 1382 a4 4000 1363 1765
Buclets distance # 2 2 1 1
Ion gap oy 2 2 2 1
EF frequency MHz 476 476, 474. 476.
Fevolution frequency MHz 0.238 0238 0.238 0.238
Harmonic number & 1988 1988 1988 1998
Number of bunches o o7e 1958 1958
N. Particle/bunch {10') & 508 6.56 £ 5.06 413 5.36 153 137
o, effective pm 6522 | 16530 | 16522 | 16530 | 14560 | 14578 | 16611 | 16647
a, a IP pm 0036 | 0036 | 0021 | 0021 | 0054 | 000254 | oo0e2 | 0u0e2
Fiwinzld angle rad 21BE | 1840 | 31346 | 2630 | 1443 1174 530 7.15
E, effective pm 13335 13335 534 23335
E pm 0.050 0.030 0.078 0.131
Hourglass reduction factor 0.950 0.950 0.950 0.850
Tune shift © 0.0021 | 0.0033 | 0.0017 | 0.0025 | 00044 | 00067 | 00052 | 0.0080
Tune shift ¥ 0.087 | 0087 | O0BSI | 0.0BE2 | D.0624 | CUOGET | 00808 | 0.0R10
Longitudinal damping time msec 134 03 134 203 134 203 168 40.6
Energy Loss/turn MeV 211 | 0865 | 211 0.865 211 03483 04 0.17
Momentum compaction (1077 436 403 436 405 436 405 4.35 4.05
Energy spread (107 (full current) dEE §.43 134 §.43 T34 §.43 T34 G643 734
CM emergy spread (107 dEE 50 50 50 50
Total lifetime mn | 423 | 428 [ 505 | 3 e | m 1= | a8
Total EF Wall Plug Power MW 1638 1237 2883 231
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|_arge Piwinsky anale

Piwinsk
. Bunches are “long” (o:~5 mm), v 4

“natural” aspect ratio oy /ox ~ 0.5%

*  The collision region is short (X, ~ 400 um),
very small aspect ratio X, /X« ~0.01 %
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Crab Waist

5, v 2%% v %2 1
X PPiw.
. Crab waist: modulation of the y-waist position, particles collides a same p)
realized with a sextupole upstream the IP.
. Minimization of nonlinear terms in the beam-beam interaction: reduced
emittance growth, suppression of betatron and sincro-betatron coupling
. Maximization of the bunch-bunch overlap:

luminosity gain

5/30/2011 M.A.Giorgi 6



e Change center of-mass energy while maintaining the
same magnetic field strength ratio for QD0 and QF1

e Can get to all of the Upsilon resonances Y(1S)...Y(5S)
e Can scan the center-of-mass energy above the Y(4S)

— without removing or changing any of the permanent magnets

e Have to remove most if not all of the permanent
magnets for Tau-charm energy region

5/30/2011 M.A.Giorgi



M. Sullivan |

5/30/2011

Possibilities

Resonance | Upsilon 4S | Upsilon 3S | Upsilon 2S | Upsilon 1S
Ecm (GeV) 10.5794 10.3554 10.0236 9.4609
HER

E (GeV) 6.694 6.553 6.343 5.988
QDO (T/cm) -0.97584 -0.95329 -0.91969 -0.86285
QF1 (T/cm) 0.60408 0.59132 0.57232 0.54019
LER

E (GeV) 4.18 4.091 3.96 3.737
QDO (T/cm) -0.63941 -0.62522 -0.60435 -0.56882
QF1 (T/cm) 0.37412 0.36616 0.35445 0.33450
QDO ratio 1.52617 1.52472 1.52179 1.51693
QF1 ratio 1.61466 1.61491 1.61469 1.61490
Y 1.02785 1.02787 1.02787 1.02791
Boost (yB) 0.23763 0.23773 0.23775 0.23793

) ¢ No physics requirement. Not needed

MI.A.Giorgi




Beam-Beam Simulations (Ohmi)
Current dependence

® |[f the condition is satisfied, NoCWV is not
bad for £€<0.1.

E [ [ [ [ [ [ [ I CI-I [ I [ [ [ [ [ [
4+
- +
"o S . 0.08 |- .7 "
y = — -
5 4r + % = .
o . . = 008
{2 3 I #* .
§ 2f ¥ T
g ,-:'r:-
2 L i 0.02 |
3 CW11 v=05230558 + CW11,v=0523 0558 +
. . NoCW, v=0523,0548 . . NoCW,v=05230548  x
6§ 65 7 75 B8 85 9 95 10 105 6 65 7 75 8 85 9 95 10 105
Np (10" Np (1019
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Beam-Beam Tune Space (Ohmi)

Tune scan with/without crab waist

No crab waist crab waist

0.5

0.3

F
=L OF
: F
. 055 -
F
S dF
g

0.6

Ge+dE
5.5e+

055

0.6 1.53e+

083 I | | | ] 065 -

1] 0.55 0.6 0.65

| | |
0.3 0.33 0. 0.65

*Crab waist gives better performance.
*Synchro-beta resonance is seen in both cases.
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RF Parameters (Novokhatski)

woltage length spacing per cavity caities  power — power loss power  power eanity one  eff~500%%
MV mmn nsec ANV Eklystrons MW MW MW MW MW AW MW AW

D
HER HER HER HER HER HER HER HER HER HER HER HER HER+

:m Total Zerol Max  Number Total Total Total forward reflected LER
L:-']_-'- RF Bunch Bunch voltage of SR HOM:  cavity reflected forward toone from Total
L'E:tj voltage length spacing per casitv cavities  power — power loss POWET POVET cavity one forward
FEL.. AV nm ns MV klystroms MW MW AW MW AW AW MW AW
= 1.69
ks 7.01 4.78 4.20 0.58 12.00 3.990 0.27 0.54 0.36 £.14 0.43 0.03 §.19
:_I?f‘) 5.00 6.00
" HER+
"E LER LER LEE LER LER LER LER LER LER LEE LER LER LER
E___; Total Zerol Max  Number Total Total Total forward reflected Plug
'_E RF Bunch Bunch woltage of 5.R. HOM: casity  reflected forward toome from | Power
:«_é;":
"-E 4.19
rE;I 5.25 4.71 4.20 0.66 5.00 2.12 041 045 0.05 303 0.3% 0.01 16.38

5.00 4.00
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sqgrt(Jy)

Fast lon Instability (Demma)

® . ° > ° _ o, *
- al» ®* e )
- o * o, a»
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turn turn
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Polarization in SuperB: Spin Rotation

90° spin rotation about x axis
— 90° about z followed by 90° about y

flat geometry => no vertical emittance growth
Solenoid scales with energy => LER more economical
Solenoids are split & decoupling optics added.

IP HER

S.r. dipoles

N (270" spin /"/

S.r. solenoids
(90° spin)

M.A.Giorgi 14



Polarization (P;,; = 90%)

3.5 min P (%)
beam 1007
lifetime
807
607
407
207
0 T T T T T T
3.60 3.80 4.00 4.20 440 4.60
Energy (GeV)
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Magnet Shopping list (no IP doublets)

(Riaoini)
PEP-II SuperB PEP-II SuperB
Notes
HER HER LER LER
Dipoles (L =5.4 m) 194 80 +114
Dipoles (L =4. m) 22 22 -44
Dipoles (L =2.8 m) 10 6 -16
Dipoles (L =0.45 m) 202 328 -126 (-63)*
Quads (L =0.56 m) 202 107 81 +14
Quads (L =0.73 m) 81 54 +27
Quads (L =0.215 m) 22 22 -44
Quads (L =0.43 m) 106 353 200 +47
Sexts (L =0.25 m) 2 76 86 -12
Sexts (L =0.30 m) 104 84 +20
Sexts (L =0.35 m) 8 8 8 -8
Sexts (L =0.4 m) 4 4 -8
Need to build 135 magnets out of 1256 needed.
5/30/2011 M.A.Giorgi Page 16




SuperB collider allows a high intense SR source (interest of 11T)

R
[ ] RF bulldings
|:| Coollng Towers

[ ]Kiystron PS

Colllder hall

Frascati Site: Potential HER Synch Radiation Beam Lines

M.A.Giorgi Page 17



Synchrotron light properties @ SuperB

 Comparison of brightness and flux from bending magnets and undulatuis'id
different energies dedicated SL sources & SuperB HER and LER

* Synchrotron light properties from dipoles are competitive
 Assumed undulators characteristics as NSLS-II

* Light properties from undulators still better than most LS, slightly worst than
PEP-X (last generation project)

10 e LA R L T i Spectral Brightness for Undulators from Various Rings for the first five harmonics.
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Toward fixing the site requirements.

 An ad hoc committee has

Site Requirements Evaluation been set up to prepare the
For the SuperB collider and document on requirements
Synchrotron Light Facility for the site choice,,
Project preliminary to the

Infrastructure design.
E. Di Fabrizic!, M. Esposito?, P. Popelizio®, P. Raimondit, ].

Seemans, 5, Tomassinit * Requirements and design
will be reviewed by an
International Review
Committee

ranuary 13° 5011

5/30/2011 M.A.Giorgi 19



Layout, Site, Budget and People

* We are looking for a green field site in order to exploit
at best the facility (SuperB and Synchrotron Light
Source)

5/30/2011 M.A.Giorgi 20



Layout, Site, Budget and People

* We are looking for a green field site in order to exploit
at best the facility (SuperB and Synchrotron Light
Source)

« Several sites seems available, first pick at the moment
Is TorVergata and we are studying its feasibility.

5/30/2011 M.A.Giorgi 21



Layout, Site, Budget and People

* We are looking for a green field site in order to exploit
at best the facility (SuperB and Synchrotron Light
Source)

« Several sites seems available, first pick at the moment
Is TorVergata and we are studying its feasibility.

« The layout will be reoptimized when the site is chosen
and to further optimize the system performances

5/30/2011 M.A.Giorgi 22



SuperB IR Layout

T ]
- PEP-I| |
. Support tube
s E—
- e
HER
mm ! | I—
o- O\ | B8 ==
-100~-
; S —
Cryosy}at
I [ / / \ \ |
o0 T VT L\ [
-3 -2 -1 0 m 1 2 3
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Experimental ingredients: BaBar optimized for time

dependent CP asymmetries

J/ Y

Coherent BB pair

Az 1

Al = —
(Br) ¢

Marcello A. Giorgi 24



Experimental ingredients: BaBar optimized for time

dependent CP asymmetries

Flavor
Tagging

/

Tag vertex
reconstruction

J/ Y

Coherent BB pair

Az

Start the Clock

- AZ :_L
(Br) ¢

At

Marcello A. Giorgi 25



Experimental ingredients: time dependent CP asymmetries

BaBar PYy(ss) = 0.24, By (3770 = 0.92 (oot 1 /14)

SuperB Pyy(4s) = 0.55

Coherent BB pair

At

- AZ :_L
(Br) c

Flavor
Tagging

Tag vertex

reconstruction

Start the Clock

Marcello A. Giorgi

Exclusive B Meson and Vertex
Reconstruction

26



SuperB Detector (with options)
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Detector and simulation

Geant4 Model

Backward EMC

DIRC

ForwardTQJ > (New Read out)

R/O electronic
material

D EMC
new segmentation
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Open Systems

Luminosity monitor

- Options by:
Polarimeter Cagliari
Catania
Roma Il
Krakow

Radiation monitors Ohio

5/30/2011 M.A.Giorgi 29



Bergamo
Bologna
Milano
Pavia
Pisa
Torino
Trieste
QMUL
RAL

5/30/2011

Vertex Detector (SVT)

Keavlar/carbon-fiber support rib
Carbon-fiber endpiece

| £=

o

S i_lldEte:tDi_S\

) z = = | P S - |
- I 1 f
2 Cooling g0
Carbon-fiber - x Upilex fanouts cm
support cone = = - o Hybridfreadout |Cs
— Beampipa =T 307 o e
J— p— E_ ",l_—- i _—‘-' e+ p— p—
' Layer0 . 2

Y

40 cm

M.A.Giorgi
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Understanding background

LayerO radius & technology vs bkg.
(Ffreg it

Update on background:
* Hit rate vs LayerQ radius from

tracks with large crossing angle

striplets (200 um)

depends strongly on sensor thickness:

- on thick sensor larger cluster width for low momentum

Large difference for thin pixels (50 um) and

Hybrid pixel with 200 um sensor will be like o
striplets, unless thinner sensor can be used

Lo striplet LEEE

g SuperB boost region

— ¥
: : a
— ' g

irs production

-_-uluu.pl—

Sustainable background hit rate (radius) degends
on technology: striplets vs pixel area an
readout chip.

* Development of thin pixel chip readout architecture

continue: data push and triggered with t 100MHz/
cm? (safety xb included) with timestamp 100 ns. >

R~1.3cm

- 5till to demonstrate: scaling to large matrix, rad hardness
for MAPS,

= Assumed 100MHz/cm2 hard limit for striplets (~ 10%

occupancy in 100 ns, area~107 cm?) » R~2 cm

Ill.llllﬂ.! 0.3 0.4 0.5 0.6
/384011 By

—,\ﬁ'(]f similar to BaBar and thin pixel at lower radius. 5,
 oargin lefH



Understanding background

L0 electronics position

*Additional 2 volumes

* Cones around IR
tungsten shielding
close to L0

* Imm of Si at 2mm
from shields
(radiation probes)

Svt LO FEE

«Sensitive volumes:

additional N Beampipe
BrnRootHits list " W Shielding
dumped by RooEvt T

object

\ For the time being the striplet

\ solution is still the baseline for
‘- layer LO.

Pixels are under study and the

R@D continues in various labs :
Italian labs and Rutherford.

5/30/2011 M.A.Giorgi 32



SVT

Definition of LayerO configuration & performance for [ BixelFreq Svi Layer 0 | [
the different technologies (striplets-baseline, thin ;
pixel - upgrade)

Update on background:

Hit rate vs LayerO radius from pairs production depends strongly on
sensor thickness: large cluster width for low momentum tracks
with large crossing angle

Large difference for thin pixels (50 um) and striplets (200 um). Jn

Pixel Frequency (MHz/cm2)

7’
7’ 20
7 Inner Radlus of Svt LayerQ (mm)

7
Z

e Sustainable background hit rate (radius) depgndgon technology: striplets vs pixel area and
readout chip. R

1. Development of pixel chip readout archit,ecfure continue: data push and triggered with target 100MHz/cm?2
(safety x5 included) with timestamp 200 ns. A radius ~1.3cm

2. Evaluate efficiency of FSSR2 readout chip (striplets) vs rate (goal still 100 MHz/cm?2):
— Verilog simulation results not very encouraging! Significant drop in efficiency ~ 20 MHz/cm?2

— Need to interact with Fermilab designers to understand if this is a real issue and in case if modification to digital part is
possible.

3. Started to investigate alternative option for striplets readout chip.

5/30/2011 M.A.Giorgi 33



R&D on pixel options

Hybrid pixel:
Prototype Front-end chip for hybrid pixel (32x128, 50 um pitch) tested

— Results in fair agreement with simulation
Pixel sensor matrix produced and tested: good quality

FE chip + sensor matrix bump-bonding in June and test in lab in September

CMOQOS MAPS:
Pixel readout architecture for next matrix (3D MAPS with 2 CMOS layers interconnected, ~Dec 2010) could work in
data push and triggered mode
— triggered readout reduces pixel module complexity (lower speed for links & less material for pixel bus)

e ey . Transition Card: . .
Better definition of the pixel ering Receiver + optical link Optical link
] Modulations ~ 1 Gbit/s
module electronics brivers | Cu “bus” ~ 50 cm
Power lines

Progress on mechanical beam pipe
design & integration of LayerO modules | iwmm --==---=-->

on cooled flanges On detector Near detector . Counting

Hi‘gh rad area (15 N\md/yt:) “medium” rad area room
(10 krad/yr)

5/30/2011 M.A.Giorgi 34



DCH Baseline Design

Provides precision momentum
Provides particle ID via dE/dx for all low momentum tracks, even
those that miss the PID system.

A new DCH (similar to now aged BaBar DCH, which must be
replaced)

e Similar gas & cell shape (small improvements may be
possible)

e Carbon Fiber end plates (to reduce material before
endcaps)

* New electronics with location optimized.

R&D Issues including:

e Electronics location and/or mass to reduce effect on
backward EMC,

e Low Mass Endplates
e Can we do better on dE/dx (counting clusters)?

e Conical/stepped endplates or other ways to reduce
sensitivity close to the beam.

e Background simulation/shielding optimization.

R&D has been started.
Need to test all solutions on prototype,

Canada (UBC\Victoria, McGill, Un. Montreal)
LNF

5/30/2011 M.A.Giorgi

Track momentum (GeV/e)
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Drift Chamber @ LNF

 “Prototype 1” is collecting cosmic ray data

— 6 x4 BABAR-like hex cells, tracks extrapolated with ~80um
accuracy from drift-tube telescope

— Campaign with various He +iC,H,,/CH, mixtures and HV /
threshold settings

* Space-time relations

* Spatial resolutions
e dE/dx

80%He-20%iC,H,, 1960V 35%He-65%CH, 2760V

: : 1oop E N i,
1oy i t o bty ED 0 E B R *H ’*J‘w gt T
P T L L T <Ol sy E- oL LR
500 + Ho g i ?, zz0 £ i
2 E- . . i i 0 By S i S i
B ) ] B T4 & 5 -5 -+ =5 - 10 1 ? 3 4 5
urapl vs e anplys imu
1ooe
E . Fia
oy B Al e . ity Bl Btk +‘”+ e R T
o fo T ,M‘H T et ety soo B ty . e
2 oot ! o ‘1 e z=0 E .
k) h gk L b it 0 B - o
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Drift Chamber

Preparations for the full-length prototype for cluster counting studies are
continuing. Plan for beam in fall.

44 square cells, 15 mm square, 3 field wires per sense wire, plus surrounding
cells for field shaping.

Wire, feedthroughs, connectors, copper-clad mylar (outer cylinder), glues all
on-hand.

Three of four crimpers revived

and ready to go. Beam at 20 degrees
Montreal to do preamps and 20§

service boards

Bracket %&
N

racket #2
2 off —
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Activity in Canada (cont..)

Cathode and
Boundary Wiras
-236 places-

SansaWiras
-44 places-

Dummy Sense
Wires -31 places-

Blind Tapped

1/4-20 -6 places-
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111X
T T T T 7 1]

o

Gas In/Out

[ ] [ ]
L ] { T 1 1]
L [ 1 ]
» ( ITT1]
[ ] [ T ]
» T R T ]
L [ T ]
[ ] [ T ]
» T BT ]
L [ T ]
] (I X1 ]
[ ] [ T ]
| ] { T 1 1]
(T T L LR T X ]
@ °
1/4-20 SHC

-4 places -

S

Support Bar 'Motched' for gas

/S

HEaN

section BB
L "
rJ i
r 0
| B ] 1‘
Support Bar (2"1")

\— Kapton tape

(multilayer)

Gas Window
(CuMylar)
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Barrel PID

Old wedge  New wedge  FRLOCK

(a} FDIRC optical design (dimensions in ecm). (b) Its equivalent in the GEANT 4 MC

Figure 17: Barrel FDIRC Design.

5/30/2011 M.A.Giorgi

DPR Design

SLAC
Padova
Maryland
LAL Orsay
LPHNE



Forward PID option

Decision about forward PID has not been taken yet. It is one of the issues in
the agenda of the coming General SuperB Collaboration Meetina (Caltech
December 14-18). ErE

One benchmark is B— K® v v. I

L = — — a1 = G
[ — smimweTr

] _— —_——

i
If decision would be YES to Forward PID :%“ E
then there are two options:

TOF E

ra by aa by b s byl e laaaal gl
10 28 b4 LT] 1] [ To
Integiatad Lunijab

e FARICH has:

— *Good K/p separation in 0.6 to
and FARICH. T w;:‘ii - 6.0 GeV
« [ \\-W& = *lmproves Momentum
BINP \\ §© resolution By > 10%
Slac =1 Y7 But about 28% x0 in front of
Padova calorimeter

Many channel
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CALORIMETER

Caltech
Perugia
Roma

5/30/2011

M.A.Giorgi
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Prototype structure fa

Development is ongoi
® Production method
® Precision within toleral
® Electrical conductivity
What remains:
® Cost estimate in view of the 180
® schedule for production to be complétesiEs
\optical performance (to be studied with single cells)
tructural behavior (module elastic characterization, FEA of the

5/30/2011 M.A.Giorgi

P

23

&,

361.1/152

1.149e+05 = 5.401e+03

-3.4912+04 + B.0082+02
1.069e+04 = 3.001e+02

3196 = 80.4

-6.344e+04 = 2.447e+01
1667 + 28.6

3850 = 53.5

-6.885e+04 = 2.713e+01
2823 + 241

-70000

-65000

-60000
Charge (pC)




READOUT, VFE, DAQ

Final choice between PiN diodes (as in the
Barrel) and APD’s has not yet been done:
* PiN would require intermediate step wit
PMT during uniformity measurement&=%
*APD’s strong temperature depe ziel

* New: neutron induced S|g
APD'’s worse by a factor o =
than in APD'’s. &

5 channels of the n
under production an
third week of June:
test OK o ass .
channels u1r Octobegk
* VFE to be modified ¢
use 5 channels + 20 cf.ﬁ%??)é
and.CMS DAQ

7 ¥,

CS are

sted

%
=
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Forward Calorimeter

The SuperB calorimeter will reuse the Babar barrel of Csl crystals. In the
forward endcap Csl will be replced with YLSO crystals, while for the
backward the solution is lead+scintillating fibers 2.8 mm Pb alternated with
scintillator for different layers there are different

patterns :

« Right handed logarithmic spiral

« Left-handed logarithmic spiral

» Radial wedge

The readout fibers are embedded in grooves
cut in scintillator.

As Photo-Detector a pixel device will be used
Either MPPC or SiPM.

Bergen Figure 27: The backward EMC, showing the
seintillator strip geometry for pat-

LA Teoognition.
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Advancements prototypes preparation

muon detection

Iron structure and detector small
parts (PCB, fiber-SiPM
coupling, module box, etc...)
have been delivered: now
focusing on scintillator modules
preparation.

All the fibers have been polished
Fiber gluing techniques under study

SiPM characterization and QC procedure established,
setup in preparation.

Working with some SiPM prototype, the final production
will be delivered by June. »
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IFR Advancements): Simulations

Fast Simulation
PID tables for muons and pions, based on optimization results, are
in preparation and will replace the BaBar tables in the next event

production
Ferrara

S Krakow
Detector Optimization

Added and tested a 9-layers
configuration
Started with K study.

Background studies

Neutron background analysis continues
with the study of possible shielding and
remediation: added polyethylene shielding,
Investigating the possibility to move the
SiPM of the inner layers in a outer gap.
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Base Design from DPR

Bologna Eihomat
NapO“ Drift Chammibar,

L1 precessal |

~ 35

LAL Orsay Sinamat

SLAC powseni(i

~ B Raw L1
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R -2

Etharnat
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Eync Cmds

Detectar Satety Sysiem
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Electronics
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Figure 34: Overview of the ETD and Ounline global architecture
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Baseline:

re-implement BaBar L1 trigger with some
improvements

Shorter latency (~4us instead of 12us)

Higher sampling frequencies (DCH and EMC)
2-d map for calorimeter

Possible additions
SVT trigger
Bhabha Veto
Challenge

To keep the event loss due to dead time below 1% a

maximum of ~70ns “per-event dead time” is allowed in
trigger and FCTS

Other considerations
What goes in L1, what in L3, what’s the optimum?
See trigger session (ETD 2)

First meeting of “Trigger Interest Group”
Interested new institutions (Roma and INFN)

Events lost [%]

5/30/2011 M.A.Giorgi
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Open Issues In detector

In addition to what discussed so far there are several
open Issues:

1. The vertical size of bunches is O(40 nm) ‘ peak luminosity is
strongly dependent on alignment and feedback a precise control of

luminosity is needed in almost real time. A luminosity monitor rad
hard , fast and precise is needed.

2. A precision determination of beam polarization is required for measuring
asymmetries to extract SM parameters better than at LEP and SLD.

A detector giving the polarization with a precision better than
0.5% is needed.
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About the approval of SuperB



Gliinterventi

Progetti

- Valore
Bandiera stimato
Progetto Settore (milioni)
FI h -  Super B Factory | Fisica o680
agS | p Cosmo - Skymed II generation Aerospazio N
P - t | Epigenomica Medicina NP
FOJeCts 3N - Network nazionale delle :
nanotecnologie Industria
[Ritmare - Ricerca ita. per il mare Industria
“Sintonia - Sistema integrato di -
telecomunicazioni Aerospazio
Ipi - Invecchiamento e pop. isolate | Medicina
Agro Alimentare Agricoltura
| L’ambito nucleare Energia
Recupero e rilancio della Villa dei Papiri| Beni cluturali |°
Elettra-Fermi-Eurofel Industria
Astri - Astrofisica con specchi a Aerospazio
Controllo delle crisi nei sistemi :
complessi socio-economici Economica
 La fabbrica del futuro | Industria
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Extracts from official documents of
ltalian Government and Italian

Parliament

SENATO DELLA REPUBBLICA

XVI LEGISLATURA

N. 303

ATTO DEL GOVERNO D"”MEmnﬁmmu mu%‘;;?.ﬁ'f'ﬁ"&” o

SOTTOPOSTO A PARERE PARLAMENTARE

Prot. iifi; Roma, 3 [Hf, M
Schema di decreto ministeriale recante ripartizione del ) )
. - . - P Al Presidente del Senato della Repubblica
Fondo ordinario per gli enti e le istituzioni di ricerca, Palazzo Madama

per I'anno 2010 00186 ROMA

Ministerial act sent to parliament on DEC 3, 2010
A first contribution of 19 M€ assigne to INFN for SuperB.
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n April CIPE (Inter Ministry Committee)
nas definitely approved the National
Research Plan with flagship projects, It
contains funding of SuperB




* Meanwhile progress with IIT (as user of the
photon lines) for its co-funding of SuperB.

* Prepare to apply to EU for SuperB ERIC. A
oreliminary study of governance has been
prepared Inside the collaboration.
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Cover Page of the Governance Draft

SuperB ERIC Statute
7\ 12 October 2014Draft

Superb

DRAFT

Statute of the European Research Infrastructure
Consortium SuperB

(SuperB “N. Cabibbo” ERIC)
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W=3uperKEKB/Belle Il unding Status

Belle I

[KEKB upgrade has been approvecﬂ

« 5.8 oku yen (~-MUSD) for Damping Ring (FY2010)

« 100 oku yen for machine -- Very Advanced Research
Support Program (FY20132012)

* Full approval by the Japanese governmentby
December 2010; the project is in the JFY2011 budget
as approved by the Japanese DletendofMarch_ 2011

Several non-Japanesefunding
agencies havealso already allocated
sizable funds for the upgrade.

2222222222
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A construction started!




SuperKEKB/Belle Il

FY2009 - FY2010 - FY2011 | FY2012 FY2013 FY2014

e+ new matching & L -band acc.

Linac
e AR S mmmme -

RF-gun & laser system Al gallery _—
extension
Design stud to Al
| = A % /1 Commissioning at test stand D
. 1 | e- beam commissioning >
Dr’:?mp//?g R//?g Facilities | Tunnel construction
Building construction DR commissioning >

Components i
Mass Fabrication Installation
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Components i
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Mass Fabrication
Y Y Installation >
BEAST Il

Ad-hoc detector for MR commissioning

Belle Il Detector

_ Mass Production >
Construction

| Installation (KLM) Installation (E-cap)

Installation (Barrel) |:>

Cosmic Ray Test 57

Ready to Roll -in

Belle roll-out
in Dec. 2010




KEKB/Belle status: official statement

As is now well known, Japan suffered a terrible earthquake and
tsunami on March 11, which has caused tremendous damage,
especially in the Tohoku area. Fortunately, all KEK personnel and
users are safe and accounted for.

The injection linac did suffer significant but manageable damage,
and repairs are underway. The damage to the KEKB main rings

appears to be less serious. No serious damage has been reported so
far to Belle detector.



SuperB Accelerator Schedule

Task Mame Durstion | 1 ¥2 I3 K7 v Y

Approvazione 0 whs | 1222
Infrastrutture 156 whs
Scelta del sito 26 whs ;

Progettazione ediizia civile 52 wks —— h
Gara edilizia civile 19 whs : '
Costruzione Tunnel, Edifici, e Sala sperim. 78 whs
Progettodgara Linac, DR, & BTL 104 whs
Progetto e gara Elettr., Raffredd., Cryo. 104 whs
Progetto & Costruzione Acceleratore 260 whs
Progettazione acceleratore 78 whs
Costruzione magnet 104 whs
Costruzione sistema wuoto 104 whs
Costruzione supporti 104 whs
Costruzione utilities 104 whs
Costruzione controll 104 whs
Costruzione RF 104 whks
Costruzione alimentatori 104 whs
Installazione Acceleratore 110 wks
Installazione nel tunnel 110 wks
Installzzione Zona Interazione 52 whs
Installazione Linac, DR, & BTL 65 whs
Commissioning Acceleratore 71 wks
Commissioning Linac 39 whs
Commissioning Fasci 26 whs
Prime collisioni 0 whs
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