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Data Sample
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Aim: integrate 50-100 ab™! of data (at least 10ab-1/yr).

Two orders of magnitude larger data set than the current B-
factories:

— i.e. 110 Billion BB pairs operating at the Y(4S).
— Similar numbers of D mesons and t leptons.
— Can run at different Vs, e.g. Y(5S) for B, physics.

New concepts in accelerator technology should enable us to
meet this target within 5 years of data taking.

— Accelerator R&D is well underway at Frascati to test these concepts.

Timescale: Aim to start taking data 5 years after funding
gets approved.

IPPP, October 2007 Adrian Bevan 4 \E,Q;(
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Physics Case — in a Nutshell

 We expect New Physics (NP) at the TeV scale:

Same motivation as the LHC!

« This physics will have some kind of flavour structure:

Rich structure: we have to measure it!
Trivial structure: we have to confirm!

« This new physics may, or may not help elucidate the matter-
antimatter asymmetry problem.

« SuperB can make complementary measurements to the LHC
programme:

r°N\

SuperB PPP

Many rare decay final states are only accessible to SuperB.
Sensitive to off-diagonal terms in the squark mixing matrix.
Test Lepton Flavour Violation (LFV) in T decay.

Can study CP and CPT violation in t decay, T anomalous magnetic
moment.

Search for CP (and CPT) violation in D decays.

, October 2007 Adria.n.Bev.an
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What do we mean by flavour Structure?

* The relation ship between generations of
particles (quarks, squarks, leptons).

« Using quarks as an example: Relative magnitudes
d s b
. ~
w* fi = 0.0 dl L
_.< ) V- | .l-
. 0 =d.5.b
| — V.. g )S, t : -
\/E 7/#7/L ] J 9 -'_j
= These gauge interactions form a . V V V \
3x3 unitary matrix called the Cabibbo- ud us ub
Kobayashi-Maskawa CKM matrix. e
V = Vcd Vcs Vcb
= The CP conjugate interactions have
couplings with factors of V™. \th Vts th /
r°\ -
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Aside: P, Cand T

- P

— Mirror reflection, with a rotation of =«
about an axis perpendicular to the

reflection plane.

- C

— Change particle to antiparticle.

T

— Reverse the direction of time.

r°N\
SuperB

\ g |PPP, October 2007

Adrian Bevan

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

i! ‘

r'—;—r'
P—>-P
Lo>L

e e
y =V

O

f— -7

s
» W



Testing Flavour Structure

« |n addition to measuring rates of flavour changing transitions, we
can probe flavour structure using asymmetry observables:

— Integrating over all signal events (e.g. B®>Kn)

(

B’ > K7 ]
O BABAR -

#\Preliminary 1
B’ 1 The difference between the blue

_ ] and red curve indicates CP
go _|  violation in this particular decay.

Events / (30 MeV)
) =N
S S
T l T T T ]

7'\ ' , . 10.‘15% o
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Testing Flavour Structure

« |n addition to measuring rates of flavour changing transitions, we
can probe flavour structure using asymmetry observables:

— Integrating over all signal events (e.g. B®>Kn)
— As a function of some kinematic variable (e.g. b—sll)

3 :I LIL) LI I rri I LI I F.I | I LI I I:I | :I UL I LI I LI |: The Shape and features Of the
2 F : | — I 4 forward backward asymmetry in
o C —— = * : i :
5 05 F - - B—K'llis sensitive to new physics
% o Fe : ™\ inFCNC.
< : -
05 “"BE==y T Solid line = SM prediction b
-1 e - Dotted line = sign flip C,
0 2 4 6 8 10 12 14 16 18 20 Dashedline — =signflip CoCyg 7 7
i GeVi? Dot-Dashed line = sign flip both
sf@\n o
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Testing Flavour Structure

« |n addition to measuring rates of flavour changing transitions, we
can probe flavour structure using asymmetry observables:

— Integrating over all signal events (e.g. B®>Kn)
— As a function of some kinematic variable (e.g. b—sll)

— As a function of the time difference between a known flavour state
decaying, and a tagged flavour state (neutral mesons only) (e.g.
B—J// WKO,).

j;—"{’"% d) The sinusoidal oscillation

i ‘ I I 1 indicates CP violation in this
0 = - | particular decay. Sine and
W

Cosine amplitudes in this plot
indicate two different types of

| b — cTs decays

0.5 CP violation.
L s N . 1 . . . . L . .
-5 0 5
7°\ At[ps] N
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Putting the existing programme into perspective

« The current B factories have measured the unitarity
triangle.
— Both BaBar and Belle have outperformed expectations:
* Observed CP violation in the B system.
» Evidence for oscillations in D system.

» Measured the characteristics of the unitarity triangle beyond
expectations.

» Discovered a number of low energy hadronic states.

* And performed a large number of other measurements besides
this... with more than 540 publications since 1999.

* The Tevatron has discovered mixing in B, decays.

« LHCDb will start taking data soon, and will overconstrain
the Unitarity Triangle.

e So...
... Standard Model tests will have been done to
a high precision before a SuperB starts
taking data.
7°\ Y
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Today's calibration channel
Is tomorrow's backgroumnd
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Today's calibration channel
is tomorrow's background

Today's golden channel is
tomorrow's calibration mode

* Unitarity Triangle will be well measured at SuperB.
= 0af /
*The angles and sides are calibration measurements, =/
required in order to search for NP. 01/ \
1

0T T 0 W T T A 1 O T 0 T T O A 0
aﬂ 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
P
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Today's calibration channel
Is tomorrow's backgroumnd

Today's golden channel is
tomorrow's calibration mode

Tomorrow we look for
new pnysics

7'\
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New Physics Search Capability
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New Physics in Loops (AF=1)

» Rare loop processes can have significant

NP contributiong,s.
- b

— — S
)4 oo H8eR) ' Y / :
A R 8,7 S ¢, 77 ,( KK)CP - I -
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* NP can modify the expected SM
amplitudes and asymmetries.

« Want to look in as many different modes
(and with as many different observables)

as possible.
7°\
W
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New Physics in Loops (AF=1)

* B Measured in b—s penguin some of recent QCDF estimates
decays can differ from B in sin2Bfg— sin2f3
oy I ! ! | ! |
b—ccs. L1 «— Theory error on AS
K from penguin mode
=
« Small uncertainties come from 0K
SM corrections to the decays. e
— 0(0.01) on sin(2B¢) in n’K° KKK
0
and 3K°.. 3K,
« Sin2[3 experimental
Uncertainty.
—{2:_1 I O I 1‘.]'.'1 I -DI_E
AS
b — 4 RS SR S rosmn ad, Proos
o0 s 11 (KK it ™0 ooy
hep-ph/0601214)

Can estimate AS and mostly see a

g
d T 0 positive shift.
\\ d K S

SM corrections to b—s penguin
decays tend to prefer B, > .

& :
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New Physics in Loops (AF=1)

B measured in b—s penguin
decays can differ from 8 in b—ccs.

Small uncertainties come from SM
corrections to the decays.
— g)}g(g.01) on sin(2B.¢) in n’K® and

s-

Large deviations from SM
expectation would indicate NP.
— Discrepancy decreases year by
year!
— Need to perform precision

measurements on a mode-by-
mode basis!

SuperB will be able to probe these
asymmetries on a mode-by-mode
basis to the level of current SM
uncertainties (>50ab-1).

IPPP, October 2007

sin(2p° ) =

sin(2¢; ) EHXS

PRELIMINARY
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= Average ! : — : 0.61 +0.07
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L Average: e 0.73 +0.10
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New Physics in AF=2 Transitions

» AF=2 transitions in Bj B, systems are box
diagrams (mixing or FCNC).

b > >d
v S
B° t t B’ Ej/ o v q:das
s

b t
q > > q a q
S,.\B h
o - o
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New Physics in AF=2 Transitions

» AF=2 transitions in Bj B, systems are box
diagrams (mixing or FCNC).

b e /d
_ \Y N
B0 - W ;W q=d,s
8

o PR R 5 ( - -
NP can contribute to these processes.
— Parameterise with an amplitude ratio C, and phase ¢,

(B | Hay.ne 1BY)

C.e” = _
" (B)|Hy, IB)
» C,=1, and ¢,=0 for the SM.
r7°\ r
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New Physics in AF=2 Transitions

« Existing measurements already constrain NP in

B, mixing.
e soF .
 F Current Constraint
< 60F
40(-
20F
oF
-20F
-40F
-60F
-30:— UTit|
-IIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 1 2 3 4 5 6
CBG|
-
uper -
\“ s IPPP, October 2007 Adrian Bevan

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

s
hep-ph/0509219 21 \E.QG(



New Physics in AF=2 Transitions

« Existing measurements already constrain NP in
B, mixing.
SuperB will significantly improve this constraint.

— — 20
. sof : -
| Current Constraint | T 45k SuperB with 75ab of data
< 60F = - - (includes expected
C N 10E improvements from
40t e T . lattice calculations)
20f pE—T 5F
oF ‘ of
200 b=l 5E
-40F _______________________ 10f
60
_80-— UTfF'f. \\‘*\\ C \\‘\“\-‘
-I L1l I Ll 1.l I Ll 1.1 I Ll 1 1l I Ll 1 1l I Ll 1L 1 \\‘2 I I I I I I I I
0 1 2 3 4 5 6 850607030911112131415
CBd ch
7'\ Note that the two plots have very different scales! "
SuperB - (s
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Minimal Flavour Violation

* Suppose that there are no new physics flavour couplings
(MFV).
— CP violation comes from the known SM Yukawa couplings.
— The top quark contribution dominates the SM.
— NP contribution in AB=2 transitions is:

SM Scale ~2.4 TeV
A, =Y, sin’ @,M,, /a
2
A
oS, = 4a(—°

/ A

Real Wilson coefficient O(1) New Physics Scale

— MFV Includes many NP scenarios i.e. 1THDM/2HDM, MSSM,

ADD, RS.
« What is the energy scale that we are sensitive to?
7'\ e.g. see hep-ph/0509116 o
| (NMFV), hep-ph/0509219(MFV)
S‘IIIIBI"B IPPP, October 2007 Adrian Bevan and references therein. 23 ‘E..QS{
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Minimal Flavour Violation

« Sensitive to new physics contributions with A up
to 14 TeV (= 6A,).

* For loop mediated NP contributions the constraint
can be weakened so that A ~ 700GeV. W

« Don’t require that the EWSB scale match A.

* e.g. 2HDM with small tanf3 allows a sub-TeV
search for NP in B*—>t*v. If we allow for larger
tanp, the NP search is 3 x more sensitive.

7'\ e.g. see hep-ph/0509116

| (NMFV), hep-ph/0509219( MFV)
s‘llllﬂr,B IPPP, October 2007 Adrian Bevan and references therein. \"QS{
http://www.pi.infn.it/SuperB/



Charm equivalent: Dj*— p*v, t*v

Botv

+ +
_ DBy )

r, =

« Higgs mediated MFV: b o <

D

M, (TeV)

I 2

.o 2HDM-I] er(l_tanzﬂm_sz
C m

. E 75ab :

[ W 2ap1

LEP m,>79.3 GeV

M, (TeV)

- MSSM m{l_ tan’ m;T

2.5

2
1+¢&,tan B M,

GTOHEO v ” " 7OJ(CJI“lgo
o~ Multi TeV search capability for large tanp.
s“ndrlnmpp, October 2007 http://w'\?v(\j/a?):ir?fi\./i?/guperB/ 25 \E'Q(



SUSY CKM

« The SM encodes quark mixing in the CKM matrix.

Let us now consider a MSSM with generic

e SUSY encodes squark soft SUSY-breaking terms, but dominant
gluino contributions only

mixing in a Super CKM (5612_])
equivalent of the CKM M—  S— g
A B

matrix: Vgcxu-
— Have couplings for LL, LR, RL, RR interactions.

 LHC probes the High Energy Frontier.

— Measures the diagonal elements of Vgcxy-

e SuperB probes the Luminosity Frontier.

— Measures the off-diagonal elements Vg
7\
SuperB
| -4

IPPP, October 2007 Adrian Bevan 26
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SUSY CKM

. Couplings are (é]? )AB L. Silvestrini (SuperB IV)
where A,B=L,R, and i,] are squark generations.

* e.g. Constrain
parameters
N Ve USING:

* B(B>X,y) [green]

* B(B—>X, I'l) [cyan]

* Acp(B—X,y) [magenta]
« Combined [blue]

SuperB probes new physics in SUSY
larger than 20TeV (and up to 300TeV in

01

some scenarios) Rl )

S’.\B With current data, the whole range shown is allowed! \ oh py
uper Adri
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SUSY CKM

. Couplings are (57, L. Silvestrini (SuperB IV)
where A,B=L,R, and i,] are squark generations.

* e.9. Constrain~ constraints using SuperB.
parameters |

N Ve USING: i

* B(B>X,y) [green]

* B(B—>X, I'l) [cyan]

+ Acp(B—X, 1) [magenta] -_
« Combined [blue] i

SuperB probes new physics in SUSY

larger than 20TeV (and up to 300TeV in 0.01 Lo vt ihe) __ ..... Lot aeed
’
SI@\B With current data, the whole range shown is allowed!
uper -
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Lepton Flavour Violation

« SUSY breaking at low energies should result in FCNC
[e.g. Touy, u—eyl.

16 2202005 ¥ Belle 7 BaBar
v VY YWy WYY | T Uy
L | § | | ’ is the golden

channel for

LFV searches
at SuperB.

| <= Current Best Limit

i <€==New Physics ?

(equivalent sensitivity

. as for the PSI p—ey
7 search)
9 : : . .
A I I N Y I Y Y (Y A Y (Y (Y S (Y (Y A Y (Y (N S Y (Y A Y (NN (N S N SO N P
10 . B tivit
T EEE o ano 0 ak ke L L L i b b Lo i PP 01k ks Uperb sensitivity
2'o T30 zzvoalrrrrirekirikikiopolo a5z 3 18<< 10ab"
,Q\ o'o'o'a'z'5'00 350 0o o e '35 55 @ 10a
SuperB "
\ f 7 IPPP, October 2007 Adrian Bevan 30 \E' |
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CP and CPT Violation

 CP Violation.

— SM decays of the t have only a single amplitude — so
any CP violation signal is an unambiguous sign of NP.

— e.g. Can have NP contributions from a H*in t—>Nnv,
N=3,4.

e.g. see Datta et al., hep-ph/0610162

« CPT Violation. -
— Expect to be able to measure —— at the
level of 104 (statistical). oo Tl
— Current bound is (0.12+0.32)%.

Nucl. Phys. Proc. Suppl. 144 105 (2005)

 Polarisation of ete- beams benefits the search for
CP and CPT violation in Tt decay and the t
anomalous magnetic moment. g prosiai72 (1995

s/'@\n arXive:0707.2496 [hep-ph] o
o - o
UEI® \ppp, October 2007 Adrian Bevan 31 \E. of
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Accelerator Aspects

r°N\
SuperB

\ g IPPP, October 2007

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



r°N\

SuperB PPP

Target Integrated Luminosity
« Why 50-100ab! of data?

Many of these new physics searches become systematically or
theoretically limited.

* e.g. time dependent asymmetry measurements with b—s penguin
decays).

This data sample represents two order of magnitude
improvement in sensitivity over current experiments.

» The current B-factories have 1ab-! (combined) on disk/tape.

Ensures that if new physics is found (e.g. in LFV) that one can
start to perform rudimentary measurements of such phenomena.

« 10ab! of data is sufficient to start to constrain models of LFV in 1
decays.

Will be able to start measuring parameters in Vg (if SUSY
exists). Or constrain Multi TeV energy level NP.

» Strong constraints on NP that complement the LHC direct searches!

b
_ October 2007 Adrian Bevan 33 \E..QS(
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How to get increased L

R
/= e 1+ Oy igiy R,
- % %
2er, o, b, R,
N J\ )
Lorer?tz fac+:tor, . Beam current: | Reduction factor from
classical e* radius and ) .
ratio of beam si beam-beam parameter: ¢ crossing angle and the
atlo ot beam sizes vertical B function at IP hourglass effect

* Option 1: Brute Force.
— Increase beam current.
— Decrease [%,.
— Increase beam-beam effect £ (reduce bunch length).

(Hard — but possible — to do all of this efficiently)

& :
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How to get increased L

e 1+O-y Loy [ R
kzere o b, R

X y

Lorentz factor,

lassical e* radius and Beam current: | Reduction factor from
c ?.SS ﬁ‘abe adius a beam-beam parameter: ¢ crossing angle and the
ratio ot beam sizes vertical B function at IP hourglass effect

P. Raimondi’'s
« QOption 2: Large Crossing Angle. Crab Waist
— Have a 15mrad crossing angle of beams. '
— Focus beams at IP (small ).
— Retain longer bunch lengths.

— Rotate colliding bunches so no geometric loss at IP.

 Align the focussed parts of bunches that cross each other at the IP.
Call this “Crab Crossing/Waist”.

& :
UPBIS \ppp, October 2007 Adrian Bevan 35 ‘E.Q.‘!
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F.Forti, Hadron 07 (Oct 2007)

Large crossing angle, small x-size

1) Head-on,
Short bunches

2) Large crossing angle,
long bunches

Overlap region

(1) and (2) have same / *

ox | M Luminosity, but (2) has z
l longer bunches and »/
<o smaller o, AN

With large crossing angle the x Large Piwinski angle:

and z planes are swapped @ =tg(f)o,/ o,

y waist can be moved
along z with a
sextupole
on both sides of IP
at proper phase

“Crab Waist”




IP beam distributions for KEKB

T
iy

| 2
1

o 0
-1
réo

=100

IP beam distributions for SuperB

y (pm)

¥ {um)

F.Forti, Hadron 07 (Oct 2007)

An example...

KEKB | SuperB

1.7 2.
6 0.3
300 20
3 0.03
80

6
6 /5

L (cm?s7) | 1.7x103% | [1.x10%

Here is Luminosity gain



F.Forti, Hadron 07 (Oct 2007)

Comparison between machines

r°N\

SuperB
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PEPIT KEKB SuperB
current 25 A 1.7 A 2.3 A
By 10 mm 6 mm 0.3 mm
B, 400 mm 300 mm 20 mm
e, (o) 23 nm ~ the same 1,6 nm
(~100pm) (~80pm) (~6pm)
y/x coupling 05-1% 0.1% 0,25 %
(o) (~6um) (~3um) (0,035um)
Bunch length 10 mm 6 mm 6 mm
Tau I/1 16/32 msec ~ the same 16/32 msec
- 0.07 0.1 0.16
L 1.2 1034 1.7 1034 11036
o
IPPP, October 2007 Adrian Bevan 38 \E_.._C_).;_‘_'{



Detector Design
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« The B-factory detectors work extremely well.

— Design of a SuperB detector, essentially means a refinement of
the existing detectors.

« SuperB environment will have a higher rate.

— Some existing detector parts are reusable.
» Csl Calorimeter barrel.

* DIRC quartz bars from BaBar. These 3m long bars are required for
the particle identification system.

» Superconducting Solenoid Magnet: creates a 2T magnetic field.

— Some existing detector parts need to be replaced to cope with
the expected rates.

» Central tracking inside the particle ID system.
* End Cap of the calorimeter.

* Instrumented Flux Return (u, KO, detector).

« Readout electronics.

— Makes sense to optimise reuse in order to limit the cost of the

. project.
s
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Tracking

L SILICON VERTEX TRACKER 1

BaBar DCH Design
» Adequate performance.

i ! BEAM axIs | _ et * Needs to be replaced
- - <: [Baeam zam Pire|  as the existing detector
® Baseline: use an SVT similar to the Babar one, 3 ' ' I oe=rpipe 0.5cm 3 IS aging.
complemented by one or two inner layers. £ u' B e tem
L] Cannot reuse because of ; Y R ]
radiation damage e 3
®  Beam pipe radius is of paramount importance us |- \\\\ 3
L] inner radius: 1.0cm, s o \\ BABAR _f
layer0 radius: |.2am, : ]
®  thickness: 0.5% Xo “E .\I\\\‘:\R _E
nn _______' —
_ o o LT
d/ T’ b
\‘._:‘I. HERMAL SIMULi[DN -
Slide taken from a talk by E.
Paoloni @ Hadron 07
S,.\B &
o - o
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Particle ID

« Detector of Internally Reflected Cherenkov light
(DIRC) works extremely well.

* Aim to reuse this principle with state of the art
readout.

AR UL LIS I I I L
120 separation at 1.5 GeV/c

0.84

20 separation at 4.5 GeV/c

e

0.8

17.25 mm Thickness

(35.00 mm Width) 2 J
Track /_ Bar Box /’// g \\ ’ ’ b o b
Trajectory " /,/’ vy p{Ge V J'IIC )
edge /,// /r| \
X / /}/’/ PMT Surface I‘. \
- |

-Mirrar \ A =

— ;@;?"m -~ siatiox between the end of the quartz bars and the
H. s0m L7 | photodetectors (PMTs) at SuperB.
s,.\B Synlh::;\; I-:2u255ecr!n8|lica *
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Calorimeter Barrel

 Calorimeter Barrel is more than sufficient

*Fast enough signal output for the

fO r O U r n eed S . expected rates at SuperB

*Not suffering from any signs of
radiation damage, having been used
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Calorimeter End-Cap

« BaBar End-Cap doesn’t have a

fine enough granularity for
rates at SuperB.

— Need a finer segmentation.

20| | 15| ! 10

— Similar total X,,.
— Faster readout electronics.
— Several candidate materials

Im

for End-Cap replacement. BaBar Calorimeter Schen
« LYSO is baseline -
— expensive at the moment ' —QIir > ;
(~$40/cc). f SIC BGO

— Aim for $15/cc.

— Need to integrate into the
existing Barrel, and optimise
segmentation.

— R&D underway toward a
LYSO Calorimeter test-beam

.~ CPILYSO.

r°\ 2.5x2.5x20 cm (18 X,,) Bar "
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20m

14 cm

Instrumented Flux Return

BaBar has 5 radiation lengths of material for u identification in the

flux return.

— This is not optimal.

— SuperB will have more iron.

The segmentation of active regions of the flux return will remain the
same as BaBar (3.7cm pitch).

7 8 Iayers of MINOS style scintillator bars.

26 cm
26cm
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DAQ

* Modelled on the BaBar Data Acquisition

system.

Detector with
Frontend
Electronics

As is the norm with modern

experiments, will need tens-

hundreds of Pb storage for
SuperB.

Cumulative Storage (Pb) 3.9 17.5 47.0 83.4 121.4

Parameter Year 1 Year 2 Year 3 Year 4 Year 5
Luminosity (ab™1) 2 6 12 12 12
Trigger Readout Path Event Data Path and Clock/Command Distribution St-orage (PB)
Tape 3.1 10.2 22.0 26.2 27.8
) ) } Readout Readout Readout Readout Disk 0.83 3.35 7.55 10.2 10.2
Trigger (L1) Crate Crate Crate Crate e CPU (I\-'ISpe(-Int2000)
L1-Accept Cmds | | | |
Data reconstruction 3.0 8.8 14.7 8.8 0.0
Skimming 2.7 0.4 16.1 12.1 0.0
Event Building Network Switch (10GigE in , Gigabit Ethernet out) Monte Carlo 9.5 28.0 46.6 28.0 0.0
| | Physics analysis 51 150 300 300 300
‘ L3 Node ‘ L3 Node ‘ L3 Node ‘ ‘ L3 Node ‘ ‘ L3 Node ‘ ‘ L3 Node ‘ ‘ L3 Node ‘ LR if"e‘_—f* Ifiggef and Total 20 61 107 79 30
ogging Farm
— _J
e(\\.% YT
Data Collection Network Switch (1GigE in, 10GigE link to Archiving Facility) (!
O\ .
e Subsequent year increments

L{)QM Node L)QM Node ‘DQM Node ‘D()M Node

Data Archival Facility

~ed

o o o Data Quality Monitoring Farm ?-\‘5\ \ "‘ J
47 E.-Cl‘)
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Timescale

D o sk Mame Dus n e‘:r L
T = Enwronmental studies T ws |
7= Engineering design report 52 wis |
3= Agency approvas 52 wis [ ) H
O & Conventional facilities 143 whs v
. V e ra S C e u e | Design & bid conventional faciities 52 wis | d |
Construct &rc 1 & Support Bldg 1 30 wis, - T .
Consiruct Are 7 & Suppor Bldg 2 0 wks i il
Construct Arc 3 & Suppert Bldg 3 30 ws | TrpT |
L] Construct Arc 4 & Support Bldg £ 38 ws| !
m L] Consiruct Arc 5 & Suppor Bldg 5 30 wiks, H =l H
O I n a e y Construct Arc @ & Suppert Bldg @ 30 ws | —LN }
u Construct Linac, DR, & BTL B5 wis
Cansiuct AT power & cooing 104 wiks T H
Construct IR Hall G5 whs | i
n n Accelerator Design & Construction 156 whks .
Detalled acceleraor design 2wis d h
— Site construction. e IR
Construet vacuum 104 wis| I,i
Construct supports 104 wks, H—
Consiruet wiliies 104 wis| i !
Construer controls. 104 wis| | =
— PEP-ll/Babar | =
Consinuct power suppies 104 wis| I 1
Refurbished accelerator components: 104 wks : s 4 ]
. Refurbish PER-I| hardwars 21 wis|
d Move refurtished equipment to sie 01 wiks 1
iIsassembl -
b Install Arz 1 & Support Bigg 1 30 wiks
Tnstall Arc 2 & Support Bidg 2 30 wis | bt
Install &z 3 & Support Bidg 3 30 wis, : 1
Install Arc 4 & Support Bidg 4 30 wis ]
transport, and .
) Install &rc & & Support Bidg & 30 wis,
Instal Interaction Region 52 wis|
Install Lnac, DR, &BTL 85 wes

Accelerator commissi

ing 68 whs

reassembly.

Linag commissioning 30 wiks|
Calider commssioning 6 whs|
First callisions. 0 wiss|
Detector Design & Canstruction 182 ws
u Dasign SVT 57 wiks I
* Possible to reach the
Design OCH 52 wits| i
Consiruct DCH 140wz, :
Design DIRC readout 57 wis i
n . . o) Consinuct DIRG readout 140 wis
=37 Design forvard ENC 5 wihs =
commissionin ase - =& =
B Diesign FR 52 wiks i
50 | Constuct IFR TEwis
3T | Design DAQ & online system 104 wis [
5] Consuct DAT & onfne system SEwiks
5] Design Trigger sysiem 104 wis i
- E Construct Trigger system BE wiz H
[ | Dismantie & Move BABAR 91 wks
5 | Design tosling 6 wis
Dismante BABAR 57 wis
n . [ Wowe components to e 26 wiks
5] Install detector B whs
. S I ‘ S ro I I I ‘ I r‘ a 5] install stes! & FR. 52 wiks
8| Install coil 13 wis
o] Install EMC dwis
& Tnstall DIRC s
? [ Install DCH s
[ | Install ST dwis
88| Install DA & onine system 18 wis
L] ]

, @\ Install Trigger systzm 16 wis H
Task [T - Misstone *

Srgject SEF _scheduia_v1.3
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temal Tasks [ ]
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Accelerator and site costs

EDIA Labor M\&S Rep.Val.
WBS Item mm mm kEuro kEuro
1 Accelerator 5429 3497 191166 126330
1.1 Project management 2112 96 1800 0
1.2 Magnet and support system 666 1199 28965 25380
1.3 Vacuum system 620 520 27600 14200
1.4 RF system 272 304 22300 60000
15 Interaction region 370 478 10950 0
1.6 Controls, Diagnostics, Feedback 963 648 12951 8750
1.7 Injection and transport systems 426 252 86600 18000

EDIA Labor M\&S Rep.Val.
WBS Item mm mm kEuro KEuro
2.0 Site 1424 1660 105700 0
2.1 Site Utilities 820 1040 31700 0
2.2 Tunnel and Support Buildings 604 620 74000 0

Note: site cost estimate not as detailed as other estimates

7'\
SuperB
\ v

t

IPPP, October 2007

Funds needed to build
experiment

Adrian Bevan
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Replacement value of
parts that we can re-use
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Detector cost

r°N\
SuperB

EDIA Labor M\&S Rep.Val.

WBS Item mm mm kEuro  kEuro
1 SuperB detector 3391 1873 40747 46471
1.0 Interaction region 10 4 210 0
1.1 Tracker (SVT + LO MAPS) 248 348 5615 0
1.1.1 SVT 142 317 4380 0
1.1.2 LO Striplet option 23 33 324 0
1.1.3 LO MAPS option 106 32 1235 0
1.2 DCH 113 104 2862 0
1.3 PID (DIRC Pixilated PMTs + TOF) 110 222 7953 6728
131 DIRC barrel - Pixilated PMTs 78 152 4527 6728
131 DIRC barrel - Focusing DIRC 92 179 6959 6728
1.3.2 Forward TOF 32 70 3426 0
14 EMC 136 222 10095 30120
14.1 Barrel EMC 20 5 171 30120
1.4.2 Forward EMC 73 152 6828 0
1.4.3 Backward EMC 42 65 3096 0
15 IFR (scintillator) 56 54 1268 0
1.6 Magnet 87 47 1545 9623
1.7 Electronics 286 213 5565 0
1.8 Online computing 1272 34 1624 0
1.9 Installation and integration 353 624 3830 0
1.A Project Management 720 0 180 0

Note: options in
italics are not
summed. We chose
to sum the options
we considered most
likely/necessary.

Total = 338M Euro.
=510M Euro (counting the cost of re-used parts).

= 1/3 of the cost of the project can be saved by re-using

parts of BaBar and PEP-II.




Next Steps...

» SuperB Conceptual Design Report compiled (Winter
06/07).

— Proposed site is the Tor Vergata Campus, Frascati, Italy.

 CDR under INFN funding review by an international
committee chaired by John Dainton.
— Meet with committee on 12/13t November at Frascati.
— Committee will report back to INFN in the 15t quarter of 2008.

 If positive, will discuss the project with ECFA and CERN
strategy group.
— Collaboration will form O(1 year).
— R&D will continue for O(2 years).
— Technical Design Reports finalised O(2 years).
— Construction TO = O(2 years).

s,l@\ s
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Conclusion

« The SuperB programme has a rich physics case.
— Much more than I've had time to cover in this seminar!
— See the ‘Physics’ section of the SuperB CDR for details.

« Rare decay searches in the worlds largest samples of B, D, t particles.

— N.B. the chapter on charm was written before D°-D° oscillations were
discovered. The reach for CPV searches in charm needs to be studied!

* Probe:
— flavour structure of new physics found at the LHC.
- >(0(TeV) indirect NP search capability using rare decays.

« Many important measurements unique to SuperB.

« Complementarity with the LHC high energy frontier and flavour

programmes.
— Need a SuperB to start understanding the flavour coupling of NP in the LHC
era.
7\ s
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A High-Luminosity
Asymmetric e*e
Super Flavour Factory

CONCEPTUAL DESIGN REPORT

If you would like a copy of the SuperB CDR, please send me an e-mail!
a.j.bevan@gmul.ac.uk e
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Additional Material
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Super B factory and Super LHCD:

Sensitivity Comparison ~2020 SuperB numbers from
1 _ 1 M Hazumi - Flavour in
LHCb 100 fb-t vs Super-B factory 50 ab LHC era workshop:
] ~ LHCb numbers from Muheim
B time - = numbers from Ristori
S
>~ g(negﬁg?segaly CDF an important
y accessible to player
~ | LHCB *» B.—=uu
e[ HCb ~ ~1-210% con 6 fb-1
eSuper B * Al e¢.daB,—Jly¢
> Common ~ o{AT,) 0.04 con 6 fb-' (20)
» CP Asymmetryin B, =Kz
— 6% con 6 fb-' (6o)
/ » CP Asymmetryin B, =K
1 | NolIP, ~ 1% con 6 fb-"
. Neutrals, v, « World best lifetimes
only ible t - B, A, B, Z,, new states... 777
P accessible to . DO mixin
SuperB J
o — migliore misura di frequenza?
P Preliminary — sensibile ad ACP
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Updated L|m|1' Plo1's PDGO7

o R R I S P P S

L e o AP SR

DO mixing

: R
 Recent measurements from @ tvecey | ®cleokan
Babar and Belle Q peliE K of 8 2maey
demonstrated Bfactory ® roufs [ MpBaar o i
capabilities in charm physics R
* Possibility to measure CP = > of
violation in the charm sector
Supersymmetry: Leptoquarks: i
g it I‘QI il &, =0%assumed r :
10 95% C.L. Limits gg‘,i“"céf_st{pn‘;‘;on
TR T T o s 0 5 10
X' (%) X (%)

Paris, May 9, 2007 5th SuperB Workshop 14

. ' Pr'OJec'red Sensitivity

o PRSI e Ml T M 1 T Y i .

Extended Higgs: Exp T /10 ch(lo 3) y' (103) x'2 (10-%) c0sd
i B-factories (2ab™!) 2-3 2-3 1-2 -
HY Super8 (50 ab™) 0.5 0.7 0.3 -
________ LHCb (10 fb™!) Only B->D* 2 0.7 0.7 -
LHCb (100 fb-1) Prompt D* > 2 ? =

7°\
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Target precision

T Systematics
limited

* Theoretically
limited.

r°N\
SuperB

| - Super B Workshop V, http://indico.lal.in2p3.fr/conferenceDisplay.py?confld=167

Observable B Factories (2 ab™)  SuperB (75 ab™!)
sin(243) (J /4 K° ) 0.018 0.005 () \  See Super B
cos(23) (J/ K*° 0.30 0.05 WorkShOp V
sin(24) (DhY) 0.10 0.02 summary
cos(23) (DhY) 0.20 0.04 talks by

S(J /") 0.10 0.02
S(D*D) 0.20 0.03
S(6K°) 0.13 0.02 (%) } K. George
S(n'K®) 0.05 0.01 ()
S(K Dﬁﬂﬁ 0.15 0.02 (+)
S(K 0.15 0.02 (%)
S(wK? ) 0.17 0.03 (%)
S(foK°) 0.12 0.02 (%) J

v (B — DK, D — CP eigenstates) ~ 15° 2.5° )
v (B — DK, D — suppressed states) ~ 127 2.0°
v (B — DK, D — multibody states) ~9° 1.5° ’ A. Bondar
v (B — DK, combined) ~ G° 1-2° 4
a (B — 7m) ~ 16° 3° )
a (B — pp) ~ 7 1-2° (%)
a (B — pr) ~12° 2° q A. Bevan
ov (combined) ~~ 67 1-2° (%) 4

for recent

28+ 4 (DWExF, DEKOr¥) 20° 5

summaries “Q‘!



Target recision

T Systematics

limited

* Theoretically
limited.
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Observable

B Factories (2 ab

=

[Ve| (exclusive)

|Vas| (inclusive)

|Vip| (exclusive)
(

[Vis| (inclusive)

B(B — Tv)
B(B — uv)
B(EB — Drv)

Acp(B — K1)
AFB(B — K*{{)sq
AFB(B — X 0f)sg
B(B — Kuvv)
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