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MACHINE AT A GLANCE

NTN-

~ 36 2

£ Jeol 470y \/ 0% + 02 tan? 9 = 107 Hz/em
Parameter LER HE
Particle type e e
Energy (GeV) 4 7
Luminosity (cm™2?s™1) 1.0 x 10
Circumference (m) 2250
Number of bunches 1733
Particles/bunch x10  6.16  3.52
Beam current (A) 2.28 1.30
By (mm) 0.30
By (mm) 20
€y (pm-rad) 4
€x (nm-rad) 1.6
oy ( 35
ox* (um) 5.657
Bunch length (mm) 6
RF Power (MW) 17

1l



"DETECTOR DESIGN - BABAR |

® Driving forces

® Machine: lower boost (smaller longitudinal
separation of secondary vertices)

*Vertex detector with higher resolution

® Physics goals: higher luminosity (hence bkg.rates)
*Faster & more robust detectors

® Common sense: costs

*Reuse as much as possible & reasonable

® BaBar/Belle will fit the requirements

® |mprove performances where needed & feasible
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T BACKGROUNDS ISSUES .

B |_uminosity scaling backgrounds are the main issue

®m Huge QED cross sections at the IP

Low currents / high luminosity
= Beam-gas backgrounds are not a problem
= Synchrotron radiation light from the Final Focus can be shielded

Cross section Evt/bunch xing Rate ©
. ~340 mbarn /
Radiative Bhabha ( Ey/Ebeam > 1% ) 680 0.3THz et
€€ pa.lr ~7.3 mbarn ~|5 7/GHz
production \.&
_5 e —— T
Elastic Bhabha S Tkl

~20/Million |OKHz -——
(Det. acceptance) )

Y (4S) O(10¢) mbarn ~2/million | KHz
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IP LAYOUT
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T ENERGY ASYMMETRY .

m SuperB emittances cannot be achieved with the present B-factories energy
asymmetries

m | ower energy to boost the B mesons
Babar: 9 GeV+ 3.1 GeV By=0.56
Belle: 8 GeV+ 3.5 GeV [By=0.45
SuperB: 7GeV +4 GeV [y=0.28

B Time dependent analyses are possible only if the vertexing resolution is able
to distinguish the two B decay vertices:
small radius beam pipe

very little material in b.p. and first layer N F <Azs/o(AZ) VS By !
m Ab.p. with r ~1cm is highly desirable  § ¥ . E
3 i6E Bl beampipe 0.5cm E
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SILICON VERTEX TRACKER 1

® Baseline: use an SVT similar to the Babar one,

complemented by one or two inner layers.

° Cannot reuse because of
radiation damage

® Beam pipe radius is of paramount importance

° inner radius: |.0cm,

layerQ radius: |.2cm,
thickness: 0.5% Xo
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L SVT LAYER ZERO .

7.7 CM

" rodton (oo ey
o Striplets (baseline) /\\\\\\\\\

;) o
Laader cocling charnel

® Basically already available technology but more
sensitive to background. OK up to ~ MHz/cm?

® Some margin to improve background sensitivity

® Monolithic Active Pixel (option)

® Big safety margin in terms of performance and |
occupancy

® Cooling and mechanical issues need to be
addressed

ICRONS

® But R&D is still ongoing.
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DRIFT CHAMBER

® Basic technology adequate. NSt Ll

® Cannot reuse BaBar DCH because of ag'i;g

® Baseline:

® Same gas, same cell shape
® Carbon fiber endplates instead of Al to reduce thickness

® Options/Issues to be studied:
® Miniaturization and relocation of readout electronics

® Critical for backward calorimetric coverage

® Conical endplate
® Further optimization of cell size/gas
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T PARTICLE ID I: DIRC .

® DIRC is essential for Kaon-Pion discrimination
above 0.7 GeV

® Barrel DIRC baseline
® (Quartz bars are OK and can be reused
® Almost irreplaceable

Central
® PMTs are aging and need Support s  Support
to be replaced Tube —— Gusset
e Keep mechanical support et
® Barrel Options Bar (S0
® Faster PMTs Box
® Focusing readout
® Different radiator (B:ucking U TR e

. Standoff

Tube - Box
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™ oPTION: ENDCAPS PID

ﬁg%uﬁ Focusing conf|gurat|on — data
e[| [ e ]
m Extending PID coverage to the forward and backward N R
considered 4cm aerogel single index ¢ g A 007;95;
B Possibly useful, physics case needs to be oo
established quantitatively ( w700
m  Serious interference with other systems L gy
Material in front of the EMC - i )
Needs Space = w0 F x/ndf 1095 /116 3 :
= cause displacement of front face of EMC 2+2cm aerogel N | =
= require miniaturization and displacement of DCH S e e e
electronics i
TOF seems the only viable option m e
May 10, 2007 | oup;m \% ” | Ok(nl(”ﬁ retmer Krizdr, Lju;udllrd.\(.m[)
Expected p/K separation
20 - ¢ l‘E i .i - : . - L] —0— dE/dx (n 100, t=1. Zcm 1 bar, Bﬂuf' He+20 f‘oC4H1[})
: 18 1. I B i+ o M -® - TOF(2mpath, sigma = 1 ps)
TeChnOk)gleS . " n L . ' : = A& = TOF (2 m path, sigma = 5 ps)
i 1 | . = B = TOF (Z m path, sigma = 10 ps)
"= Aerogel-based focusing 16 ooofrboon QR btk B | < - TOF @ m ot sigma - 15 p2)
RlCH BaBar DIRC e
].4 - ) Ae‘rogel Il:orward RICIH

Working device
Re%uwes significant space
cm)
m  Time of flight

Need about 10ps resolution
to be competitive with
focusing RICH

15-20ps OK. 10ps seems to
be achievable, although not
easy

[u—

# of sigmas

Momentum [GeV/c]
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CALORIMETER 1

m Barrel Csl(TI) crystals

Still OK and can be reused (the most expensive detector in
BaBar)

Baseline is to transport barrel as one device
= \arious other transportation options

m Forward Endcap EMC

BaBar crystal are damaged by radiation and need to be replaced

Occupancy at low angle makes CslI(TI) too slow
Pure Csl, LSO

m Backward EMC option

Because of material in front will have a degraded performance

= Maybe just a VETO device for rare leptonic B decays
as B2>tv.

Physics impact needs to be quantitatively assessed
DIRC bars are necessarily in the middle
DCH electronics relocation is critical for the perfomance
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TFORWARD E.M. CALORIMETER

m  Both pure Csl and LSO could be used in

the forward EMC Crystal CsI('T1) CsI [LSO
® | SO more expensive, but more light, more
compact, and more radiation har 7 decay(ns) ggg{’] 1647
1 Now LSO is available industrially Yo(cm) 186 1.86 |1.14

-1 Cost difference still significant, but not R (cm) 38 3.8 |23

overwhelming. \ moliere (cm) 37 -
. CII

" Use LSO as baseline VA ev) 56000, 2500 | 27000

1 Gives better performance 64:36%

1 Leaves PID option open Apeak (nm) 550) 315 | 420
B (Csl option still open

1 in case of cost/availability issues Rad Hard (Mrad)||.01 01-.1] 100

SIPAT LSO p (g/cm3) 451 451 |7.40

o L7 195 |1

Bakward calorimeter

m  Keep as an option
1 Backward endcap
1 Barrel extension

®  Could be less performant
1 Lead — scintillator ?

B Benchmark physics gain

14
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T IFR: STEEL THICKNESS

Yellow - New absorber
een - Double Gap RPCs

m BaBar configuration has too little iron
for w ID

1 > 6.5 A, required; 4-5 available in barrel

1l

o -1'-"-'-"-3-::1::?i;éz-a-':::;%}::;'::,>;_\_-2% / // RPC belt

m Fine segmentation overdid K|

P;\/{./Gap #19 (new)
,!!!’: T 5x2.54c¢m brass plates

S— (Gaps 8,10,12,14,16)

efficiency optimization
1 Focus on u ID : fewer layers and more

iron e ’
= Base“ne 1.2 mmWLS fiber  0.25 mm TiOs reflective coating
L] Fl“ gapS in Babar optical epoxy }_aluminized Mylar tape ‘
IFR with more iron 6 A
1 Leave 7-8 detection
layers scintillator 12
1 Need to verify v
structural issues « M mm Y
1 Scintillator bars a la MINOS because rates in the 100Hz
cm? range
B Cost effectiveness of steel reuse needs to be fully
assessed
E E
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T ExTRUDED SCINTILLATORS |

MINOS USES A LARGE VOLUME OF CHEAP CO-EXTRUDED
SCINTILLATOR BARS (Sm x demxlom) WITH SINGLE 1.2mmi Y11

ATTENUATION LENGTH MEASUREMEMNTS FOR & CASES
173 multiclad WLS FIZEER EPQXIED IN EXTRUDED GROQVE

Boad
I | Mylar tap '||1l: reflec e cap |;_': i
ptical epo | y WLS fiber 2 o }\ LURVE IS FIT 10
= = = s EAPONMENTIAL
I - 3 1 « 500 e
|_. '\.x
L 10 mm E_' - - g
intillat e *\.
i l T R T e e e e a 400 e ‘“ CASES48&5
% - WINGS PRODUCTION BARY SHOWING 4 x 1 cm® [=] o o WY 1
. - CROSS SECTION WITH CO-EXTRUDED Ti0z AND . i e ™
GROOVE FOR WLS FIBER } i T "'"‘*—-.___
— — |
2 . S ——_ " cases |
< & " Case2
- CASE1 |
® R&D goi
going on

Chstance from FMT (cm)

® Studies on Wavelength Shifter (VWLS) optical fiber
® Matching of WLS fiber witht the scintillator bars

® First measurements from a cosmic test stand

® Light yield, efficiciency, spatial/temporal resolution

HADRON O7: FRASCATI, 12 OcT EUGENIO PAOLONI



H|_

m [ 1 Trigger rate of 100-150KHz

Unless a hardware Bhabha rejector is
developed

Up from 5KHz current Babar rate

m Event size
More readout channels
“Interesting Physics” rate
@ SuperB 5 KHz ( S/N = 20-30 )
@ BaBar 50Hz ( S/N =100 )
Bigger mean event size

B Some electronics could be reusable

Especially front-end cards, maybe power
supplies

B The bulk of the electronics is obsolete
and unmaintainable

Should be remade with state-of-the-art
technology

m Clearly a major cost driver

Costed using recent experiments
experience (LHC)
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DATA ACQUISITION

Trigger Feadout Path

Trigger (L1)

%
i %
/ *,
",

If Diatactor with 1‘1\‘
s Frontend M,
Y Electronics F

1"'\.\. -II.

N /
M /!
Y s
* ;

Event Data Path and Clock!Command Distribution

Readont

Readout Readont Feadout
Crata Crate Crats Crata e

L1-Accept Cmds | | | |

:

Event Building Matwork Switch (105igE in . Gigabit Ethemeat out)

L3 Nods

LaNods ||L3Node ||LaMNode [|L3Node ||L3iNods [|L3 Node #++ Level-3 Trigger and

| | | | | | Logging Famm

[rata Collection Matwork Switch (15GigE in, 105igE link o Archiving Facility )

DOM MNode | [DOM Mode | (DO Node | OB Nods

« + + [Pata Quality Monitoring Farm

Parameter Year 1 Year 2 Year 3 Year 4 Year )
Luminosity (ab™1) 2 6 12 12 12
Storage (PB)
Tape 3.1 10.2 22.0 26.2 27.8
Disk 0.83 3.35 7.55 10.2 10.2
CPU (MSpecInt2000)
Data reconstruction 3.0 8.8 14.7 8.8 0.0
Skimming 2.7 04 16.1 12.1 0.0
Monte Carlo 9.5 28.0 46.6 28.0 0.0
Physics analysis 5.1 15.0 30.0 30.0 30.0
Total 20 61 107 79 30
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CONCLUSIONS 1

Lot more informations written into our
Conceptual Design Report

(physics + machine + detector)

INFN/AE-07/02,
SLAC-R-856,
LAL 07-15

Available at:
www.pi.infn.it/SuperB
arxiv.org/abs/0709.0451
476 pages

A High-Luminosit . .
Asyr%memc e+e-y Printed and available

Super Flavour Factory

Copies can be requested from
Lucia.Lilli@pi.infn.it

/7 vy Lot % 5%6/’8 leam.!
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http://www.pi.infn.it/SuperB
http://www.pi.infn.it/SuperB

BACKUP

WwBS

Item

EDIA
mm

Labor

mm

kEuro

M\&S Rep.Val.
kEuro

SuperB detector

3391

1873 40747 46471

1.0

Interaction region

10

4

210 0

1.1
1.1.1

1.1.2
1.1.3

Tracker (SVT + L0 MAPS)
SVT

LO Striplet option
LO MAPS option

1.2

DCH

348
317

33
32

104

5615 0
4380 0
324 0
1235 0
2862 0

1.3
1.3.1

1.3.1
1.3.2

PID (DIRC Pixilated PMTs + TOF)
DIRC barrel - Pixilated PMTs

DIRC barrel - Focusing DIRC
Forward TOF

222
152

179
70

6959

7953
4527

3426 0

6728
6728
6728

1.4
1.4.1

1.4.2
1.4.3

EMC
Barrel EMC

Forward EMC
Backward EMC

1.5

IFR (scintillator)

222
5

152
65
54

10095

6828 0
3096 0
1268 0

1.6

Magnet

1.7

Electronics

286

1.8

Online computing

47
213
34

1545 962
5565 0
1624

30120
171 30120

1.9

Installation and integration

1.A

I-Droject Management

624
0

0
3830 0
180 0
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D Task Name wuration | Y230 ear 1 Yeard Yearl reard Year 5 Year
Q 12 |21 Qe Vo1 Q2 | QaiQe Q1 [Q2 103 Qe |91 |92 103 Qe |01 1Q2]Q3 | 04101 |0z Q3 04101

1 ot | Envrenmental studies 5.7 wis BHHHEH AR

T |Td  Enginesring design repart 2wk

] Agency approvas 52 wis [T

4 Conventional facilities 143 whs '

13 Design & bed conventional facities A2 wes | ]

g Construct Arc 1 & Support Bldg 1 30 wks !

T Construct Arc 2 & Support Bldg 2 8 wis [ :

1 B wis }

0 dg 5 O whs. 1

T Construct Ao 8 & Support Bldg & 30 whs L }

12 Construet Linaz, DR, &ETL 65 whs h

T3 nstruct AC power & cooling O whs ]

14 Construet IR Hal 65 wis | ;

13 Accelerator Design & Construction 156 whs '

18 Cetaled accelerator oesign A2 wes | h

17 Consiruct magnets 04wz, H—

18 Construet vacuum 04 wes H—

75 ensiruct supports 04 whs H—
20 Construet wiilities 04 wis [ |
ped] Construet controls. 04 wes [ }
7 Construct RF B whs I }
73 Consiruct power supplies 04 wice| | I
24 Refurbished accelerator components 104 wiss ! -
pria] Rfurhish PE? andwars 07 wis i
28 Movs refursshed equipment to ste Bl wks |
27 Accelerator Installation 107 wis \—r L
b mstall Arc 1 & Support Bidg 1 30 whs
pei-] nstall Arc 2 & Support Bidg 2 30w I
k) nstall Arz 2 & Support Bldg 2 30 whs
H nstall & Support Bidg £ 38w |
el nstall Arc 5 & Support Bldg 5 30 whs ]
ki) nstall &rc @ & Support Bidg & 30 wis
D nstal Interaction Region 53 wis,
33 nstall Linac, DR, & BTL B85 whs
EL] Accelerator commissioning 68 whks II—
E5 Linac commissicning 30 whs
38 Coliger commssioning 6 wes h
= First callsions Twis| T ems
0 Detector Design & Construstion 192 wks .
Ci] esign 5 Elwes [ u
ad 40 wis [ —
Ee 52w, I b
= 40 whs I —
2= B2 whe [
E5] e 40 wis F' -
o Deasign Bl wis | h'
) 40 whs I 1
ad 92 wiks [
= Tows i —
il 04 wis I L
& e T T
33 04 wis [ L
52 Censtruct Trigger system 8 wis e
a3 Dismantie & Move EABAR 9 wks
= Design tosing 26 whs %
&7 C'smante EABAR SZwhs
fit:] Move components to site 28 wis ST R
] Install detector 81 wks ! '
[:0] nstall stee! & FR B2 wis
a1 install zoi 13whs ;_l
[ install EMC 4 wis 7
& install DIRS Fuiks hii
0 install DCH 4wz i
T install SVT Huis ‘ﬁ_
ag install DA & ocnne system 16 wes
a7 install Trigger system 16 whs

Task [T Miestone & Extenal Tasks
Srojeck SEF_schecia_wi.3 -
S FlanTOT Splt Summary WY Ccermal Milestone
Progress I Froiect Summary (22 ne \_/

Page 1

Figure 5-1.

Overall schedule for the construction of the SuperB project.
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