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http://www.unipi.it/princ.html

Overview

Toward TDR completion, intermediate document is ready..
Better understanding of:

*Physics with Polarization (a few slides).

*Machine parameters and flexibility .

*Detector Geometry and requirements.

Process:

eIncrease the size of the collaboration with new entries
(Poland).

Mou’ s.

Close to the startup.



Progress report before TDR

SuperB
Progress Reports

The Physics
Accelerator
Detector

Computing


http://mailman.fe.infn.it/superbwiki/index.php/SuperB_white_paper

B Physics @ Y(4S) _

Observable

E Factories (2 ab_l)

SuperB (75 ab™Y)

=

SuperB (75 ab™ ")

| Viy| {exclusive)

in(23) (J/ K 0.018 0.005 (1)
s(20) (/4 K0 0.20 0.05
in(23) (DY) 0.10 0.02
s(23) (DA® 0.20 0.04
(J/ =) 0.10 0.02
(B+D) 0.20 0.03
(GK™) 0.13 0.02 (x)
(5 KO 0.05 0.01 (%)
(KORORD) 0.15 0.02 (%)
(Eox") 0.15 0.02 (#)
(wkD) 0.17 0.02 (#)
(o) 0.12 0.02 (#)
(B — DE, D — CP eigenstates) ~ 15° 2.5°
(B — DK, D — suppressed states) ~12° 2.0°
(B — DE, D — multibody states) ~ 0° 1.5°
{B — DK, combined) ~ 6 -2
{B — mr) ~ 16° 3°
(B — pg) ~ 7 1-2° (#)
(B — gn) ~12° 20
(combined) ~ 62 1-2° ()
3+ v (DHET, DER 5 T) 20° 5°
T Physics Sensitivity
B{r — py) 2 x 107°
B(r — e~) 2 x 107°
B(r »ppp) 2x1071°
B(t — eee) 2x10710
B(r — un) 4 x 10710
B(r — en) 6 x 10710
B(r - ¢KD) 2x1071°

| V| (inclusive)
| Vis| (exclusive)
(

| Vue,| inc lusive)

B(B — rv)
B(B — pv)
B(B — D7v)

B(B — p7)

B(B — wy)
Acp(B — K*7)
Acp(B — pv)
Acelb— 7)
Acplb— (s +d)y)
S(K ")

8(e%y)

AcplB — K*20)
AFB(B — K+éd)s,
AFB(B - X &0)s,
B(B — Kuv)
B(B — #uvi)

20%,
visible
10%

15%
30%
0.007 (1)
~ 0.20
0.012 (1)
0.03
0.15
possible

7%
25%
35%

visible

1.0% (=)
0.5% (%)
3.0% (*)
2.0% (=)
4% (1)

5%,
2%

3% (1)
5%
0.004 (1 #)
0.05
0.004 (1)
0.006 (1)
0.02 (%)
0.10

1%
9%
5%
20%
possible

Charm mixing and CP

B, Physics @ Y (5S)

Observable Error with 1 ab™  Error with 30 ab™!
AT 0.16 ps! 0.03 ps~?
r 0.07 ps! 0.01 ps™*
s from angular analysis 20° 8®
Ay 0.006 0.004
Acn 0.004 0.004
B(B; — ptu™) - < 8x107?
| Via/ Vis| 0.08 0.017
B(B, = ¥7) 38% %

3 from J/i¢ 10° 3°

3, from B, — K°K" 24° 11°

Mode Observable  1(45) (3770)
(75 ab™) (300 b~h)
D' —K*r~ a’? 3% 107°
! 7w 1071
D KtK~ yep 5% 107*
n'— \’gv'fr+'rr_ x 4.9 % 1074
y 3.5 % 1074
q/p 3 %1072
o 2°
$(3770) = DD’ 22 (1-2) x 1075
y (1-2) x 1072
cos 0 (0.01-0.02)
Charm FCNC —
Sensitivity
DY sete, DY - ptu~ 1x1078
DY » qte, D' — xutp— 2x10°8
DY —nete™, DY - nutu~ 3x1078
D" » Klefe™, D° — KOutu~ 3 %1078
Dt S atete, DY s atpty 1x10°8
DY = etput 1x1078
Dt - gtetpT 1x1078
D - g%t puT 2 %1078
DY = petu® 3x10°8
DY — Ky 3x1078
DY s getet, DT - K-ete™ 1x1078
DY s g ptpt, DY 5 K—ptpt  1x1078
DY s petpt, DY - Ketpt 1x1073




Interest of running @ threshold
. B.Meadows et al.
d

Decays of y(3770) = D°D° produce coherent (C=-1) pairs of D%s. Quantum
correlations in their subsequent decays allow measurements of strong phases
Required for improved measurement of CKM vy
Also required for D® mixing studies

‘ Information on overall strong
phase is added &y
M rh o) Kl (x"y’) [ | Wi (ycp)' Y K'rn® (x,y") ‘ W rn o, ) Kl (x// y//)
W Kh'h (x,y) 1-5 ¢ fit contours W Kh'h (x,y) K71’ Byp) - K.h*h (x,y) K71’ Byp)
WK (y) K (2y) &R () K (x'v) KT By
d0is diE 1-5 ¢ iit contours GiiE 1-5 ¢ fit contours
(a) Super B 4S only (b) Super B + BES Il (c) Super B with 500 b at y(3770

Fit  zx 10 yx10* &, & . Fit  zx10°  yx10* &, & . Fit  zx10°  yx10° 6. 8.,
(b) 22elfT Jrzz£019 zmalil reetys (¢) zrz 042 trr-017 2xz+22 z2t}? (d) zzz £020 frz-£012 cex£10 zrz+ll
Stat. (0.3 (011 (L3 (29) Stat. (018 (011 (13 (27) Stat. (007 (00)  (00) (L)

Uncertainty in x, improves more than that of



Electroweak measurement @ SuperB
POLARIZATION NEEDED

o

LR AN B

tt..L..uml'_L_uuu.Al Al sl o saasd s d
10 w' 1

M.Roney et al.
- ﬁ[P;]—rT-:—P? 16 -(ﬁ'r;j g .‘.f?' ' )
fl[.i? — o(P)+o(—P) /2 ( Ao ) | Qs ) 1

v

e Measurable for all B B" and Bt B~ final states, both
resonant and continuum.

e Al QCD corrections included in the single form factor that
cancels in the asymmetry.

e \ery clean measurement, no large theoretical cormrections
(in progress...)

DG 2004 S
7 ] — Excellent opportunity to measure gy & sin” O
Q (GeV) . .
at SuperB with polarized beams!!
| |
-0.3 s
-3‘32_ \ \ § SupeB Error |
m B
Important point :
0.4 SM The L-R luminosity asymmetry
has to be very well controlled.
03g (883955995 %CL Possibly done using monitoring
-054  -052 -05 -0.48

using Bhabhas. Thought needed
9ab



Polarized beam and tag on leptons and on hadrons
(> mv /1> p v)reducesirreducible background!

T e Tl e 1,
1 08 05 04 02 0 02 04 06
Signal Halici

[ Helicity Angle distribution |

75 ab1

A.Cervelli, A.Lusiani, M.A.G.,
B.Oberhof, E.Paoloni

Applying a rectangular cut
eff. on signal ~40-45%
bkg retained ~ 10-15%

il

=
§.018
k]
E.ma

E.ma

5.012

0.0 penr L

0.0:08

0.006

0.004

e N S TP BTN IRUPETE SN AP PR AP B
- -08 -0 04 -02 0 .2 0.4 0.8 0.8 1

1

Helicity angls

Bitr — uy) 2= 10— 9 B{tr = uy) 1x 10— 9
Blr eyl 2x 10—9 » Bitr —wey) 1x 10-9

Sensitivity improves at least by a factor 2.
Equivalent to a factor 4 increase in luminosity.
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Merit Medals to Physics of EI'THy !

are in the following order; =4
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Merit Medals to Physics of EI'THy !

are in the following order; =4
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SuperB Machine: parameter requirements from physics

) -
Parameter

Luminosity (top-up mode)

Integrated luminosity

CM energy range
Minimum boost

e Polarization

LP 2009 August 20,2009

tthreshold to YV
(55)

By=0.28
(=4x7 GeV)

60-85%

Marcello A. Giorgi

Comment

It can extend up to an ultimate
peak luminosity of 4 103® cm2s?!

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

1 cm beampipe radius. First
measurement at 1.5 cm

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

10



With 7th year integrated Luminosity can grow at rate of ~40 + 60 abl/year
Longitudinally polarized beam (e-) at the IP (>80%). (LER)
Ability to collide from Charm threshold. (E_,,.<4.0 GeV) to @Y(5s).

Luminosity expectation

>80ab-1 after 6 years

-

30.00

25.00

20.00

15.00

10.00

5.00

0.00

Peak Luminosity (10" 35)

/

Design based on the “large Piwinski angle and crab waist sextupoles” collision scheme, tested at

140.00

Integrated Luminosity(1/ab)

120.00

100.00

80.00

60.00

40.00

20.00

|

20157

DADNE d-Factory with an increase in peak luminosity of a factor of 3 w.r.t. previous scheme.

bb




SuperB Accelerator Update

* Flexibility : Luminosity of 10%® it is not a “singularity” in the
parameter space. It can be achieved with different settings of
parameters, varying independently their values from nominal
das:

— Increase vertical emittance in HER and LER by x 4

— Increase [3,* by 40% in both rings

— Increase vertical emittance and [3,* by 40% in both rings
— Increase x and y emittance by 40%

— Decrease Vertical tune shift from 0.117 to 0.09

* Maximum currents: 3.5 A in both rings (based on RF best design),
however the nominal operatingis= 2.1 A

e Energy asymmetry : Being the choice 4.0/7.0 not good for polarization

 Reasonable choice for accelerator design are:

—4.18/6.71 (best for machine optimization!)

— 3.85/7.27 (higher boost better for detector
performance but more power expensive)



|_atest studies

Machine layout updated (flexible lattice), including design of
injection, RF and ring crossing straight section opposite to IP

Beam-beam simulations (with codes benchmarked with DAD®NE
measurements) give feasible and flexible design satisfying the
physics requirements.

An improved bunch-by bunch feedback will be tested on DADNE
Design of the injection system almost completed (includes polarized
e- gun, damping ring, bunch compressor, e+ source, linac).

The Interaction Region has been updated, with compensation
scheme of the solenoidal detector field.

Detailed IR design with estimates of backgrounds in progress



|_atest studies

RF, High Order Modes at high current and vacuum system .
Feedbacks (longitudinal, transverse) design almost completed

Dynamic aperture studies show good properties also with the crab
sextupoles, further studies in progress (E.Levichev,P.Piminov)

Vacuum specs and requirements have been identified
RF budget detailed and complete

Study of electron Polarization in LER is progressing: beam-beam
depolarization, trying to simplify the polarized gun, spin
measurements

Light source possibilities are being studied

Geological and vibrations studies done Study of the LNF site and
facilities in progress.

Baseline machine 1258 m.long with:

— Spin rotators in LER for polarization (electrons, ~4 GeV)
— Positrons in HER, ~7 GeV



Parameters for 1 10%° Lumi (max 4 10%°)_

Parameter
LUMINOSITY
Energy
Circumference
X-Angle (full)
Piwinski angle

B, @ IP

By @ 1P
Coupling {full current)
2, (without IBS])

2, (with IBS)

B}.-

o, @ IP

o, & IP

2y

By

oL [0 current)

o (full current)
Beam current
Buckets distance
lon gap

RF frequency
Harmonic number
Number of bunches
N. Particle/bunch
Tune shift x

Tune shift y

Long. damping time
Energy Loss/turn
o (full current)
CM o

Total lifetime
Total BF Power

Units
Cm- s
Gey

mrad
rad

cCm

MSec
Mel
dEE
dEE
min
My

-

Base Line
HER (e+) LER (e
1.00E+36
6.7 4.18
2288 18.60
2.6 3.2
0.0253  0.0205
0.25 0.25

. 072
0.036 0.036
11.433
0.050
4,69 4,29
5
1892 2443}
2
4 76E+08
1998
978
5.08E+10 6.56E+10
0.0021 0.0033
0.0970 0.0971
134 20.3
2.1 0.865
6.43E04 7.34ED4
5.00E04
4.48

17.08

Low Emittance

HER {e+) LER (e

1.00E+36
6.7 4.18

1258.4
66

32.36|  26.30
26 3.2
0.0179  0.0145
0.25 0.25

0.M

p il b.274
0.021 0.021

8.085

0.030
4.73 4.34
3 3
1460 1888

2
2
4.76E+D8

1998

978
3.92E+10 5.06E+10
0.0017  0.0025
0.0891  0.0892
134 203
2.1 0.865
6.43E04 734E04

3.00E04

3.00

12.72

High Current
HER {e+) LER (e

1.00E+36
6.7 4.18
1258 .4
66
14.43 11.74
5.06 6.22
0.0292  0.0237
0.5 0.5
1.97 1.82
2.00 2.46
10 12.3
10,060  12.370
0.054 0.054
15.944
0.076
4.03 3.69
14
3094 40
2
4.76E+D8
1998
1956
4.13E+10|5.36E+10
0.0044  0.0O0GT
0.0684  0.0687
134 20.3
2.1 0.865
6.43ED04 734ED4
5.00E04
7.73

30.48

Tau/Charm {prelim.)
HER e

1.00E+35
2.58

1.

66

8.80 7.15
6.76 8.32
0.0658  0.0533
0.25 0.25
1.97 1.82
5.20 6.4
13 16
18,749 23.076
0.092 0.092
29.732
0.131
4.73 4.36
] H]
1365 1766
1
2
4.76E+08
1998
1956
1.83E+10 2.37E+10
0.0052  0.0080
0.0909  0.0910
26.8 40.6
0.4 0.166
6.94ED04 734ED4
5.26E-04
6.79
3n

T—

T—

T—

—

Tau/charm
threshold running
at 103°

Baseline +

other 2 options:
eLower y-emittance
eHigher currents
(twice bunches)

Baseline:
eHigher emittance

due to IBS
e Asymmetric beam
currents

RF power includes
SR and HOM

J.Seeman



Machine-Detector interface: Background studies

Cross section Evt/bunch xing Rate
Beam Strahlung ~340 mbarn ( Ey/Ebeam > 1% ) ~850 0.3THz

e*e” pair production ~7.3 mbarn ~18 7GHz
(seen b§+fépgr1.5 - ~0.07 mbarn 0.2 70 MHz
Elastic Bhabha O(104) mbarn (Det. acceptance) ~250/Million 100KHz
Y(4S) O(10%) mbarn ~2.5/Million 1 KHz
| lossrate |Losshunchpass|  Rate |

Touschek (LER) 4.1kHz / bunch (+/- 2 m from IP) ~3/100 ~5 MHz

radiative Bhabha = dominant effect on lifetime
Two colliding beams :

e+e- e+e- production = important source for SVT layer-0
impact on beam pipe,vertex detector design and b physics

synchrotron radiation = strictly connected to IR design

Touschek = negligible in BaBar, important in SuperB
beam-gas

Single beam :

intra-beam scattering

Collimators, dynamic aperture and energy acceptance optimization solve the problem of
Touschek Background in LER




Requirements to Detector and Machine

Forward
PID

IFR

L ]
a
L 4

‘ -
Polarimeter

PID/EMC Material




Requirements to Detector and Machine

Forward
PID

‘ -
Polarimeter

PID/EMC Material




SuperB Detector (with options)

IFR Optimized layout. Plan to reuse yoke.

BEMC Inexpensive Still nee___c!__j:o resolve engineering questions.

Veto device bringing 8-

10% sensitivity HORSE COLLAR I (PR (PR BELT

improvements for ' — [enstes] | [enses] | i 6Layer SVT
B->tv.Low momentum __ . y e— LO Striplets @

1.6cm if
background is

PID via TOF? Technical
Issues?

g
200 g2 acceptable as
- -.._\_\_‘_"‘J_:r = b | SUPERCONDLICTING SDLEMDID | -_,'E‘_!'_E,‘_:"-"w:
- default. MAPS

|3
4

BARREL CALORIMETER

Option

ETATIONAHY

FPID Physics

<= gains about 5% in
o B2K(*)vv.
Somewhat larger
gains for higher
multiplicities

, LWE IFR BELT

FLOEH
A R e e T S R |




Where are we with process, since

TDR is on the rightpath and the white paper

pre-TDR ready ?
While activity continues with further

developments for

« Better understanding of SuperB Physics
« Optimization of Accelerator and Detector

We move on with MOU'’s:

— MOU’s with France, USA and Russlia In
operation.

— MOU with Canada in final step.



The approval path

1) A substantial financial request from Ministry of research
has been adressed to the Infrastructure Interministerial panel (CIPE).

2) An exploitation program with the Italian Institute of Technology

(HIT) of synchrotron light from SuperB has been designed with
photon beam lines to be in operation since beginning are included
In the layout .

3) The corresponding funding for construction and operation has been
preliminary favourably discussed at I1'T and adds to the construction
funds in the Government plan.



I1'T 1s an agency for interdisciplinary and technology

research linked to the Economy Ministry

Some of the topics selected by IIT for
SuperB:

« lithography for 3D scaffolding for bio-engineering
« laser ablation on biomaterials

 femtochemistry studies

 photon induced growth for material science

* innovative interface diffraction technigues

* imaging in biomedicine

« X ray microscopy



1258m. Machine layout

Study is in progress on a
shorter version, entirely

E 4 - B N ee—e o~ fitting the LNF site .
INFN
et SLAC
] RF bulld N - - |n2p3+Cea
L ngs 7-.
[ _|Cooling Towers i BINP
[_IKiystron PS ' Poland
Colllder hall UK
ﬁbﬂ’,ﬁ,

Polarization is understood and feasible!
Parameter flexibility allows 10 3¢ peak lumi without stressing limits!



1258m. Machine layout with Photon Beam L.ines

Study is in progress on a
shorter version, entirely
fitting the LNF site .

INFN
e SLAC
] RF bulld N - |n2p3+Cea
ulldings ~
[7] Cooling Towers Bl I?l P |
[_IKiystron PS Polan
Colllder hall UK
EDU%

Polarization is understood and feasible!
Parameter flexibility allows 10 3¢ peak lumi without stressing limits!



1258m. Machine layout with Photon Beam L.ines

Study is in progress on a
shorter version, entirely
fitting the LNF site .

INFN
e SLAC
] RF bulld N - |n2p3+Cea
ulldings ~
[7] Cooling Towers Bl I?l P |
[_IKiystron PS Polan
Colllder hall UK

Polarization is understood and feasible!
Parameter flexibility allows 10 3¢ peak lumi without stressing limits!

No impediment caused by the photon operation is seen so far to
prevent design operations of SuperB for HEP.



Layout including reusable buildings

RF buildings
Cooling Towers

| Klystron PS
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Layout including reusable buildings
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Layout with reusable buildings

|
li V .
/—-aalh"

RF buildings JZ ih% S
Cooling Towers O ‘ ‘>_ |

S-LIGHT




Layout including reusable buildings

RF buildings “

Cooling Towers 4 1>
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Toward green light

* The project is the first “flagship project” of the
new nhational research plan

* The project has been mentioned as a
reciprocity condition in a russian italian
agreement on ignitor (nuclear fusion)



PNR on newspapers & Minister press release

Mer 14/04/2010
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Istruzicne

Ministero

Ufficio Starmpa
Roma, 26 Aprfe 2010
RICERCA, VERTICE ITALIA-RUSSIA, GELMINI FIRMA ACCORDC 5U RICERCA NUCLEARE

Opgi, il mnisiro Mariastella Gelmind, in cccasione del wertice italo-russo di Lesmo, ha fimato una dichisrazone
dintenti ira il MIUR & 1 Ministero della ricerca scentfica russo per |a realizzazione i dus imporanti progetti per la
promozione della ncerca nel settore del’a fusione nucleare.

Lntesa riguarda i programmi di ricerca denominati TEMITOR" e "SUPER E°. Il programma “IGMITOR" preveds la
reafizzazions in Russia di un nnovative restore soerimentale a fusione nucleare che vema uiizzato come fonte di

energia.

Il programma “SUPER B riguarda |a reslizzazione n Halia di un acceleratore o particelle di nuowva generazone
che consentra una pil alta ntensida di collisioni tra particelle, permettendo la produzicne di “quark pesandi™.



START

« A formal commitment with INFN for the
project with the declaration of some available
budget in the current year IS expected.

 This commitment will set the start of the
project.



