Update on flavour facilities

Tim Gershon
University of Warwick

PPAP community meeting
Birmingham University — 5" July 2010

Thanks for input:
Adrian Bevan, Guennadi Borissov, Neville Harnew,
Cristina Lazzeroni, Franz Muheim,
Chris Parkes, Yoshi Uchida, Fergus Wilson

Tim Gershon
! Update on flavour facilities

N



Programme committes:

Migel Glover (IPPP) - Chair

Tim Gershon (Warwick) - Deputy
EEE Christine Davies (Glasgow)

Wal Gibson (Cambridge)

Cristina Lazzeroni (Birmingham)

Monday 13 July 2000 l@vour-changing physics + QCD  &everave (i

Maria Smizanska (Lancaster)
Philip Burrows

Jordan Nash

11:05 Flavour-changing physics beyond the Standard Model (30 (3¢ Siides 29 Gino Isidori (AN, Frascati)

........................................

Jonas Rademacker (Bristol)

Jonathan Flynn (Southampton)

Fatrick Koppenburg (Imperial College)

15:00 Lepton universality and lepton flavour violation (20" (2= Slides 1r] ) Fergus Wilson (RAL/STFC)

16:00 LHC Upgrades (LHCb + GPDs) (15)) (3 slides 1] ) Chris Parkes (Glasgow)
16:15 e+e- machines (SuperB, Belle upgrade, tau-charm factories) (15" (3= Slides s ) Adrian Bevan (QMUL)

’EE; =/ more infgrmatigng ) Cristina Lazzeroni (Birmingham)

16:30 NAG2 + kaons at JPARC/FNAL (10') (=

16:40 COMET + muons at FNAL (10') {Eaashdes ’EE ) Yoshi Uchida (Imperial College)

17:10 Discussion (50"

Gershon, =~ 2
f

VARG i




Update on flavour facilities

* Will not try to cover everything

- Please refer to the excellent talks on 13 July 2009
- Theory covered by Mike Seymour today
- Apologies for omissions

* Brief recap: why flavour?
* Physics highlights of last 12 months

- a.k.a. “status of managed withdrawal”

» Update on global status and developments

- Tevatron, LHC (GPDs & LHCb), LHCb upgrade, e*e™ flavour
factories, kaons, muons
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Why flavour?

* New physics usually shows up at precision
frontier before energy frontier
- GIM before discovery of charm
- CP violation / CKM before discovery of bottom & top
- Neutral currents before discovery of Z

e Particular
- Standaro

y sensitive: loop processes
Model contributions suppressed / absent

- flavour ¢

nanging neutral currents (rare decays)

— CP violation
- lepton flavour / number violation / lepton universality
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But we haven't seen new physics yet

G. Isidori — Flavour-changing physics beyond the SM FRAF meeting. Birmingham, 13th July 2008
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Recent highlights

(excepting LHC start-up — discussed later)

* Main players in flavour over last decade
- B factories, Tevatron, CLEOc, kaon experiments

e UK Involvement in

- BaBar, CDF, DO, CLEOc, NA48/NAG2

« All now In (“managed”) wit

ndrawal phase

 All continue to produce im
iImpressive results

nortant and

- UK involvement (leadership) highly evident
- Punching above our weight despite minimal funding
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Brunel, Edinburgh,
Imperial, Liverpool,

BaBar Manchester, RHUL,

RAL, QMUL, Warwick

arXiv:0908.3589 [hep-ex] S.Paramesvaran @ FPCP 2010
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Glasgow, Oxford,

CDF -
CDF note 09-11-12 L.Oakes @ FPCP 2010
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Imperial, Lancaster,
Manchester

DO

“ Evidence for an anomalous like-sign dimuon charge asymmetry”
a.k.a. “The most interesting physics result of 2010” (J. Womersley)
arXiv:1005.2757 & arXiv:1007.0395
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Future improvements

DO

(maybe Belle2 & SuperB)
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R. Lambert, PhD Thesis,
Edinburgh, 2009
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CP violation and Nobel prizes

@Th& Mobel Prize in Physics 1880

Nobel Mixing

"for the dlscosery of violafons of fundamenisl symmedry
principies in e decay of mewiral K-mesons™

* For neutral meson systems:

Mixing —+ CP violation —+ Nobel Prize (~20 years)

» For 2 out of 4 mixing meson systems, we only just
got started: 14 Nobal Prize in Physics 2008

“for fhe discowesry of The anigin of the
broken symmsiny which predicts the
myistenice of ot b=ast three familes of

* Bs: Mixing discovered in 2006, no CPV, yet. sarks In nature”

e DO Mixing discovered in 2007, no CPV, yet.

* |n both systems, the prize is in finding non-SM
CP violation (in the case of D@, this is any CPV)

Jonas Rademacr Observation of large CP violation in %
Tim_Gershon B_or D oscillations would be Nobel-worthy 13
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Update on global status and developments

* Tevatron

* LHC (GPDs & LHCDb)

* LHCDb upgrade

»e"e” flavour factories (KEK & Italy)
» kaons (CERN, J-PARC, FNAL)
*muons (J-PARC, FNAL)

Tim Gershon
Update on flavour facilities

\""-—.—-F'
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Glasgow, Imperial,
Lancaster,

Tevatro N Manchester, Oxford,

UCL

* Proposal to extend running until end 2014

* Arguments for this not based on flavour physics

- LHCb will overtake Tevatron sensitivity
- B physics triggers suffer at high luminosity
— but still some unique potential (e.g. DOA )

Tim Gershon 15
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LHC (GPDs & LHCb)

e LHC operation at Vs = 7 TeV, L ~ 10°*/cm?/s

- great news for flavour physics
- even lower luminosities — opportunity for charm physics

e | HCC:

“With current luminosity projections LHCD is the only
detector capable to achieve almost completely its full
physics potential during the 2010-2011 run”

http://indico.cern.ch/getFile.py/access?contribld=20&resld=1&materialld=slides&confld=92525
- caveat: excellent LHCb potential for an upgraded programme

- and competition from ATLAS & CMS In a few measurements

Tim Gershon 16
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http://indico.cern.ch/getFile.py/access?contribId=20&resId=1&materialId=slides&confId=92525

* Building up the ingredients for physics

LHCDb status
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Bristol, Cambridge,
Edinburgh, Glasgow,

L H C b u pg rad e Imperial, Liverpool,

Manchester, Oxford,
RAL, Warwick

* Upgrade schedule adjusted to fit LHC schedule
- major upgrade during 2016 shutdown (independent of LHC upgrade)
e new trigger scheme, new VELO(PIX), new electronics
e RICH photon detectors replacement, TT & IT replacement
e peak L ~ 10°* - 10%* /cm?/s (integrated L ~ 10 — 100/fb)
- possible second stage upgrade for higher L (PID, ECAL)

» UK leadership
- physics, conceptual design (trigger), VELO(PIX), PID

* LOI in preparation (for LHCC December 2010)

— cost minimisation exercise in progress — estimate 40 MCHF

exploiting synergies with other experiments

Tim Gershon 18
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LHCb upgrade — hot news

® At 2x10°¢ cm?.s* (nominal conditions)
® 30 MHz of crossings
® Most crossings have no interaction
® LO reduces data to 1IMHz

0.5

® HLT output is 2kHz - on tape be
@ At 10% cm=.s*
® On average 2.3 interactions/crossings i

Current LHC operation (* = 3.5 m,
~1.5 Int./crossing) serves as a test
beam for LHCDb upgrade

Study effects on hadronic triggers

Nominal conditions

| | |
@® L=2x10" cm¥s
e - 1¢0% ]
i AL=2Rin
[ BN ]
¢ °
@
S . ”
) |. @ . © ® g
) 4 6 8 10

Number of Interactions/crossing

(precision CKM, charm, B_— @y, B_- @@, K*K¥)

Confirm performance for leptonic modes
Tim Gershon (B,,~Hu, B - K*'up, B - J/yg)

! Update on flavour facilities
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No UK
involvement

e“e” flavour factories (1)

» SuperKEKB / Belle2 approved
http://kek.jp/intra-e/press/2010/KEKBupgrade.html
- 100 oku-yen (approx $110M) over three years
- start data taking 2014
- “nano-beam” scheme, large crossing angle, e*/e™ 4/7 GeV
- expected peak luminosity 8 10°°/cm?/s
- accumulate 50/ab by 2020, TDR to be published July 2010
- main physics goals:
precision CKM, inclusive rare decays, B - tv, T lepton flavour violation

 BESIII / BEPCII running
— charm / Tt physics near threshold

Tim Gershon 20
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http://kek.jp/intra-e/press/2010/KEKBupgrade.html

QMUL, RAL

e“e” flavour factories (1)

o SuperB (Italy)
- more ambitious proposal than SuperKEKB / Belle2
* higher lumi, polarised beam, flexible CM energy, 700M€
 timescale: data taking 5-6 years after approval

- INFN #1 priority, endorsed by the Italian Science and
Economy Ministry, support pledged from Lazio regional
government, waiting for cabinet approval

- several international MOUs & agreements signed

— physics white paper (SLAC-R-952) & TDR coming soon
 accelerator design reviewed by MAC

- UK involvement: physics, pixel vertex detector, computing

Tim Gershon 21
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Birmingham,
Bristol, Glasgow,

K aons ( | ) Liverpool

« CERN NAG62-Phase |

- preliminary measurement of Ke2/Ky2 ratio (UK led)
- 1.50 tension with the SM prediction E.Goudzovski @ BEACH'10

» CERN NA62-Phase Il (K" - 11'Vv decay in flight)

- approved at CERN; expect first data end 2012
(possibly with incomplete detector for first 6 months or so)

- UK Involvement

 on hold until financial situation improves
« UK progressing with conceptual design of CEDAR detector

(very high rate particle id in the beamline)
- potential for future upgrade (possibility to measure K° - 11°wV)

Tim Gershon 27
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No UK
involvement

Kaons (II)

e J-PARC KOTO (K°- t°wW)
- based on KEK E391a detector and experience arXiv:0911.4789
- rebuilding calorimeter with KTeV crystals
- fully approved; expect first data Autumn 2011
- will reach SM prediction sensitivity in 3 years
— possible further upgrade for precision measurement

* FNAL P996

- proposal for K" - 1t"vv from stopped kaons
- expecting ~200 events/year

Tim Gershon 23
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No UK
involvement

Muons (I)

 PSI MEG experiment (U - ey)
— first preliminary results < 3 10™ arXiv:0908.2594
- should reach 10™° by 2013

« FNAL mu2e (U — e conversion; 107 sensitivity)
- CDO granted

Frao08 | 2010 201z | 2013 | 2014 2M5 | 2016 | 27 2018

... Mu2E Schedule (R Bemstein) .|

design, prototyping, test beams...

- potential for future improvement using ProjectX

Tim Gershon 24
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Cockcroft, DL-ASTeC,
Glasgow, Imperial,

M uons (I I) Liverpool, Manchester,

Oxford, RAL, UCL

e J-PARC COMET (p - e conversion)

- first (of two) stage approval received

— schedule similar to mu2e

- TDR In preparation
« UK involvement: design studies, software

— prototype pion capture solenoid (MUSIC, Osaka)
« UK participation; students present on site

* possible FFAG-based upgrade (PRISM)

- major synergies with UK programme & UK led

Tim Gershon 75
! Update on flavour facilities
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Summary & Discussion

* Flavour physics is a field in which the U

International leac

e Both volume ano

- excellence undiminished (but not sustainab

ership (experiment &t
breadth drastically rec

K has
neory)

uced

* Physics case for flavour is compelling
- best chance for NP discovery in next few years
- long term physics reach beyond energy frontier

» Several positive developments internationally
— opportunities for UK physics & for UK PLC

Tim Gershon
! Update on flavour facilities
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LHC upgrade schedule
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LHC upgrade schedule
2017 shutdown

LHC — 10 months

* Shutdown driven by the activities in the experiments and
especially in ATLAS and ALICE.

* ATLAS; insert the new pixel layer. In parallel various systems will
be upgraded and the LV1 will be sharpened.

* ALICE; installation of a smaller beam pipe and a new vertex
detector. The outer detector will be upgraded in shorter
shutdowns (Christmas breaks).

* LHCb ;rebuild the vertex detector and increase the readout rate

* |nthe shadow, full maintenance as well as the preparation of
magnets for crab cavities in IR4.

Injectors - (2 x 3.5 months)

* consolidations and upgrades

http://indico.cern.ch/conferenceOtherViews.py?view=standard&confld=95580
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LHCb Upgrade

= We hope to see the

effects of new

particles observed by

ATLAS & CMS in

“flavor” variables in 10

fo!

= Upgrading will allow

us to precisely

Observable Sensitivity
CPV(B.—>dd) 0.01-0.02
CPV(B,—¢K,) 0.025-0.035
CPV(B.—>J/wd) (2p,) 0.003
CPV(By—J/ywK,) (2P) 0.003-0.010
CPV(B—-DK) (v) <12
CPV(B.—D:K) (v) 1-2°

B(B,— 1) 5-10% of SM
Acg(BoK pp) Zero to £0.07 Geve

measure these effects CPV(B.~dr) 0.016-0.025
Charm mixing x'2 2x103
Complementary to ATLAS & CMS Charm mixing y" 2.8x10*
Charm CP yqp 1.5x104

= cover different rapidity region

= “direct” discovery potential at high n



Table I: Sensitivities of the LHCh upgrade to keyv observables. For each observable the current
sensitivity is compared to that expected after LHCH has accumularted 110 jh"' and that which will be
achieved by the upgraded experiment. Competing experiments are listed where they have potential
sensitivities that are comparable to those of the LHCh upgrade (SFF indicates Super Flavour
Factory).

Measurement Current LHCb LHCb  Irreducible Competition
precision (10 fh"} upgrade theory error
(100 fb™)
E/W s Apg (K*¥up)  Unmeasured 4% 1% T None
p .
CHBWS AP (K*up)  Unmeasured  0.10 0.03 0.05 None
Right- 5 (B;—=ogy) Unmeasured 0.035 0.01 <0.01 None
handed
currents A" (B,—~¢y)  Unmeasured 0.10 0.02 0.02 None
Higgs BB, — uu| Unmeasured Unmeasured — ~20% ~5% ATLAS,
penguins BB — ) CMS
Gluonic (B — K"K") Unmeasured 5 1" <1° None
penguins _
BB —bd) Unmeasured 5¢ 1° ~1° None
BHF{E-;]._HPKE} H-zr Hﬂ' .1“ _ I-:r SFF
SM v (B—DK) ~25° ~2° <1" Negligible None
bench-
marks B (Bg—Jhy Ksg) 1 0.2* <0.1" ~0.1¢ None
P (Bs—Dn'n) Unmeasured 1 0.2" Neghigible None
NPin Bs [ (B.—Jwy o) 200 0.3 =0.1" ~0.1¢ None
mixing
CPVin 4 (D—KK) 25107 3107 0.7-10 ~10™ None

charm
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Probe New Ph

Is there NP in B_°-B_° mixing? - 08
B. —J/vy¢ is golden mode at Fiod
hadron colliders
Very precise SM prediction for
small weak phase ¢, = -2p,
os(J/wo) = -0.0368+0.0017

Current Results

From CDF and DO
Prefer non-zero ¢,

Weak Limits on new physics
Weak phase in B, mixing ¢,
is not well measured yet

New Physics could be
around the cornerl




Pros

Probe New Physics
In box diagrams

Expected Sensitivity
yield: 117k in 2 fb!
o (¢.) ~ 0.07 with 1 fb!

— UWneartainties on ci{bb)
and BRvis[Bl—Jhn)

CDF+D0, &b EACH

%% ™. LHCb 3.5+3.5Te¥; o{bb]=218ub

Intagrated Luminosity (fi ')

cts with B, — J/wd

Exciting Prospects

If ¢. at Tevatron
central value

LHCb will make 50 discovery
of new physics in this run
Additional measurements

CP-eigenstate
B.— J/yf,(980),
'F.D(QB D) — T

Precision required to establish
¢, = 0.7 at 50

Probe New Physics
in penguin diagrams
Best mode B, —=d¢
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Expected Sensitivity

200 pb! to improve upon expected Tevatron limit with 8fb!

3 fb! for 30 evidence and
10 fb! for Bo observation of SM value @ 14TeV




Prospects with B—K*uy

With 1 fb-' LHCb expects 1200 events with g2 < 6 GeV?2
At Belle central value, SM could be excluded at 4o

4.0 SM exclusion

W5 = TTeV

g = 419 b




B*—J/pK’ candidate _fid

21 April 2010: LHCb observes

first reconstructed Beauty Particle

[} %
e %

B )/ WK+,
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Sensitivity Do we need
with 10 fb-! 100 fb*?

NP in box diagrams
¢s from B, —=J/yo

NP in hadronic penguins

AS(¢¢p) from B, —do
has best sensitivity

AS(pKs) from B, — oK<

NP in radiative penguins
Photon polarisation
in BS —ir r;‘]ﬂli

o (¢p.) ~0.010 Yes

o(AS(¢¢)) ~ 0.05

o(AS(pKs)) ~0.10

o (AAT) ~0.09
o (AMX) ~0 05




Probe NP in Rare Decays

Sensitivity
with 10 fb-

NP in electroweak penguins

B.— K uu
B.— uu

By— uu

Charm Physics

DY — Kn, KK, i
DO — Kmmn, KKmn

Lepton Flavour Violation

T — LU

Do we need
100 fb1?

o(A+@) ~ 0.16 Yes
>Ho observation if SM Yes
- Yes

CP asymmetries
Ar(DY — KK) < 104

BR ~ O(108)




Asymmetries
Excellent laboratory to explore NP

Sensitive to Wilson Coefficients
C7 to C10, SUSY with low tan beta,
4th generation

SM predictions have small errors
Plots are for 10 fb-1

Blue band: SUSY model with
large gluino mass, green band: SM

LHCb Upgrade
Allows to discriminate between
dif ferent NP models

Egede et al., arXiv:0807.2589




The VErtex LOcator

Finehned 30 pr thaei ks

® Present VELO has to be replaced (radiation) il e

B2 50w pichi

@ Precise measurement of the vertices
® Aim is pattern recognition for the trigger
® The baseline is VELOPIx, based on Medipix/TimePix
readout chip * ul
® 256x256 pixels, 55um square —
® 3 side buttable chip
® TSV (Through Silicon Via) - dead side may be reduced to 0.8mm (Medipix3)

window e e

wire

in diamond _
200 um diamond s power tape Baseline : L-shape
\ \ / 50 um Al ground plane
bump r glue
imgrnpfsaer 150 um ASIC
55x55 um pixels R00x55 um pixels 150 um silicon
TSV under inactive part of chip Bottom
@ Benefit from the 3D information Side

® |ess combinatorial for tracking reconstruction
® Very low occupancy of the detector
@ Butvery high data rate (15Gbit/s/chip)

s

B H&E F7oe whlda &

|=
-
-
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Rich (+TOF)

@ Rich HPD tied to 1MHz readout — must be replaced
@ Baseline candidate is the MA-PMT (Hamamatsu)
® 8x8 pixels (of 2.0x2.0 mm?)
® Characterisation of the chip shows good properties
¢ Single photon response,
¢ Uniformity,
¢ Cross-talk,
» Dark current.
® Behaviour under magnetic field still to be checked
® Temperature

@ A front-end electronics is
being designed

® Targetis
@ no pile-up (25ns)
@ Low consumption
® TOF (Torch)
® TOF measurement could be coupled to the RICH for PID
® 1 cm thick quartz plate at z=12m
® 30ps resolution

EEE&E ® Probably for the second upgrade phase aM

LAbSRA et
i R 19
Lindaiee

Discriminator

Analog Shaper




Electronics and readout

Front-end

ADC Zero
TDC Suppress

Buffer
Derand.

LHCb DAQ

Input
Buffer

Qutput
Buffer

10GB
Ethemet

Throttling . Formatting DAQ
. ! ]

Detector
cavem

]

Throttling mechanism

e
= E
é E (based on Calo/Muon/Farm)

Electronics and readout completely re-design to permit readout @ 40MHz
The events are zero-suppressed / packed at the front-end level

The GBT technology is used to send the data from the FE to the readout syst.
The readout boards are common to all the sub-detectors
A throttling mechanism (Calo/Muon/Farm) is implemented to cope with

® A staged DAQ which cannot handle the full rate
® Unexpected high occupancies which prevent a full readout

V444

LAFS A At
R e T ]
Linda;w
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® Running at 2x10%* is not acceptable for the present Outer tracker

® Too high occupancy
® Decide to limit the luminosity to 10* for phase | of upgrade (2016)

@ Still the OT electronics has to be changed to cope with the 40MHz readout
® First prototypes are being designed

® Two options are still envisaged for the ST (TT and IT)
(1) Si options
¢ Keep the existing modules unchanged _
: Need re-equip them with an upgraded electronics |
» Development of a new rad-hard FE chip @ 40MHz
¢ Build new modules identical to the existing ones
(2) Fiber option
= Several layers of scintillating fibers
Light collections with SiPM
Electronics is out of the acceptance (rad. tolerance)
First simulations show equivalent performances as Si
Requires important R&D but several labs are interested

=

B e L i
YT L < TR LT W S P = L O U TR AT TR T |

e
L

V4474

LAEdRG e nt
vy st 18
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Calorimeter and Muon system

® The front-end electronics of the calorimeter to be replaced (40MHz readout)
® The PMT have to be operated at lower gain
® The electronics will compensate but need to maintain the same noise as before
s 2 directions : ASIC and discrete components - prototype being delivered
® The LO uses calo information (40MHz)
» Plan is to keep on providing this to the farm to help software trigger (seeds)
@ Radiation tolerance of the calorimeter inner modules
® 2 modules irradiated at Protvino (Russia) and 2 other in the LHC tunnel

® Muon front-end electronics can basically be
kept (already @ 40MHz)

® The M1 chamber should be removed
(background and upgraded LO)

® The interface to the common readout has
most probably to be adapted

® The muon system should provide information
to the throttling mechanism

¢ Based on the present LO

LAabECRa it
% LT 204




SuperKEKB Parameters as of Feb.15, 2010

KEKB Achieved

KEKB Design . with crab SuperKEKB
Energy (GeV)
(LER/HER) 3.5/8.0 3.5/8.0 4.0/7.0
Crossing angle (mrad) 22 O (crab) 83
By* (mm) 10/10 5.9/5.9 0.27/0.41
eX (nm) 18/18 18/24 3.2/2.4
oy (um) 1.9 0.94 0.059
gy 0.052 0.129/0.090 0.09/0.09
oZ (mm) 4 ~ 6 6/5
Ibeam (A) 2.6/1.1 1.64/1.19 3.6/2.62
Number of bunches 5000 1584 2503
Luminosity 1 > 11 30

(1034 cm-2 s-1)
Parameters presented at KEKB MAC Réview Feb.15-17, 2010



SuperKEKB Main Ring schedule

FY2009 FY2010

‘Bea m op+ratiﬂ

Tunnel clear | Remove magne
and beam pipe

Beam pipes (LER _wiggler)

Beam pipes (LER_arc)

FY2011

Base
plates

[ TiN coating>

FY2012 FY2013 FY2014

M‘R commissior@g

Install =

Beam pipes (HER_arc)
Design —

Magnets & Power supplies

i ting

Fabrication

i Install

Beam monitors and Control

R&D / Fabrication

RF reinforcement

IR hardware

| QCS R&D

Layout change / Add stations / Cavity improvemrsxcld:>
ionin

QCS fabrication nsta
& test

K. Akai KEKB Réeview Feb.2010




Cost estimation

1 (Oku-Yen) = 1.1 MUSD = 0.8 M EUR (as of 12 Feb, 2010)

Components Cost
(Oku-Yen)
Linac upgrade and Damping Ring 31
Vacuum System 135
Magnet System 93
IR upgrade 20
RF System 25
Beam monitor and control 32
Belle upgrade 14.7
Total 350.7

Remarks

e+ matching and L-band acc., RF-gun and laser
system, Damping Ring components

beam pipes (ante-chambers, electrodes, etc),
pumps and other vacuum components for 3km x
2 rings

magnets,power supplies, cables
QCS and other hardware

add 9 RF stations,
improve cavities (coupler, HOM damper)

BPM, SRM, feedback, control system, etc.

' Cost for DR tunnel construction is not included in the list. Also cost for buildings and facilities for
Linac, DR and MR is not included. These costs are about 30 Oku-Yen in total.

' This list is what went to MEXT last year. According to recent estimation, cost for some
components increases, but some others decrease.

K. Akai KEKB Review Feb.2010




SuperB Bullet points

It is part of the European Strategy Forum on Research Infrastructures (ESFRI) forward look.
SuperB is the #1 science priority for INFN.

It is #1 flagship of the Italian National Research Plan.

It has been endorsed by the Italian Science and Economy Ministry.

Two possible funding streams: either as part of the Italian National Research Plan or stimulus
package.

Currently waiting for approval from cabinet committee.
MOU'’s have been signed between France, Russia and US; letter of support from Canada.

Berlusconi and Putin signed a joint agreement of mutual financial support of a fusion reactor
research in Moscow and the SuperB project in Italy in May.

Agreement between INFN/IN2P3 to hire people before approval.

Likely to be one of the first European Research Infrastructure Consortiums, ERIC (no VAT).
Time-scale: 5-6 years (based on Belle and BaBar experience) from approval.

Site: Either Roma 2 University Camps at Tor Vergata or Frascati INFN site.

Cost: ~700ME£.

15 M€ already pledged by Lazio regional government.

White Paper and CDR for Physics, Detector, Accelerator and Computing due out this month.

48



SuperB Bullet points

Accelerator:

Design already reviewed by Machine Advisory Committee (MAC).

Copious B, D and tau production (>10Y of each type per year).

80% polarized e- beam (important for LFV couplings in tau decays).

Can run at energies from the Q(3770) to Y(6S) and energies in between (g-2).
Can achieve 100 x CLEO-c luminosity in 2 months.

INFN needs accelerator physicists and has money to pay them.

Detector:

UK contributing to design for INMAPS pixel silicon vertex detector (NIM paper in preparation).

Many other possibilities. Highlights:
Forward PID: Focusing, TOF RICH.
—  Drift Chamber: Cluster counting could improve dE/dx by factor 2-3.
- Forward Calorimeter: fast LYSO crystals
- Trigger and DAQ: new design. Cannot reuse LHC design as some sub-detectors have high latency.
- Muon Chamber: LSTs

Computing:

LHC-like computing requirements. Need to log 25KHz of 75Kbyte events (~3 PetaBytes/year).
Simulations running on the Grid.

RAL and QMUL already contributing to production.

Opportunity to design the complete system.

49



7/°\ Operate between Charm

S{IEr,B SuperB: Physic§resho|d and Y(6S).

See white paper for details (on archive soon) Is a Super-CLEO/B/t-

All areas
are related
> to new
physics

Complementary impact on
LHC physics in many areas.
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7/°\ Operate between Charm

S{IEr,B SuperB: Physic§resho|d and Y(6S).

See white paper for details (on archive soon) Is a Super-CLEO/B/t-

All areas
are related
> to new
physics

Complementary impact on
LHC physics in many areas.
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Kaons

NAG62-Phase | has produced a very precise measurement of
Ke2/Ku2 ratio, which is currently in agreement with SM but
shows a 1.5 sigma tension. Birmingham is leading this analysis.

CERN NAG62-Phase Il (K" - 11'W) is progressing well. The aim is
still to take first data at the end of 2012, but possibly with an
Incomplete detector for the first 6 months or so

UK (Birmingham, Bristol, Glasgow, Liverpool) involvement is on
hold until the financial situation improves. Still, UK Is
progressing with conceptual design of modifications needed for
the CEDAR detector (used to identify kaons in the beam line)

JPARC KOTO (K° - 1t°w) is approved & progressing. Expect
first data taking Autumn 2011 & reach SM prediction sensitivity
In 3 years

FNAL P996 proposed for K* - 1t'vv with stopped kaons in target
Expecting ~200 events/year, but not yet approved.



IIII

Lepton Flavour Violation

» We know that charged lepton flavour ™
violation must occur (from neutrino oscillations) w
COMET Schedule (Y Kuno)

» uFV experimental limits can be improved
by several orders of magnitude, beyond many BSM predictions

L"“ - I 0

« MEG (i1 — e+, running since 2008 at PSl) ===t rad
+ <3x10""in 2009; sensitive to 10°by 2013 . ihehoy
* Muon-to-Electron Conversion ‘;L : =S
(aim: factor 10,000 improvement, to <10-1°) |
 COMET (J-PARC)
« Stage-1 approval (of 2 stages) July 09
» J-PARC preparatory work progressing

» good inter-bunch extinction found in
observations at the J-PARC Main Ring beam |
2013 _zn_14.' 215 | 206 | 27 2018

» Mu2E (Fermilab 2012
( 1 1 ol Ll AL || Mu2E Schedule (R Bemstein) .,
* CDO at Fermilab in November 09 design, prototyping, test beams...

 Tracker/Cosmic Veto/ e D
Extinction Monitor R&D this year




COMET/PRISM R&D - ;'ESHC;E’:‘"; E

Solenoids
COMET Prototype (MUSIC)

r o
* World's first superconducting pion g
capture solenoid at Osaka

» Part of wider programme of study
with UK involvement

« 2 UCL PG students on-site
COMET Technical Design Report (in Preparation)

» UK contributing design studies, software development, editorial leadership

* PRISM FFAG Task Force (Next Generation Muon-to-Electron Conversion)
=
* International team (8 UK institutes) e P g sdres i
led by J Pastemak (Imperial/RAL) <~ TR 1T ITTT "r._.;fﬁ?
; : : N ! B (| "
« Major synergies with UK programme <. & NS || |
-.-u:i}l_ ":_,.,;1'- _F'| hgﬁz-:-r'tal: . |I |
: 1 . . . e LberseClon with smaller
* Progress in Injection/extraction, : EER e
new lattice possibilities for scaling e B e '|| |||
& non-scaling FFAGs, dispersion Solenoidl tripit
matching and kicker designs P & o
« CDR forthcoming g | configuraton (v zero
FRAS lins: disparsion al Lha end 7).

106201, H ean alze he a straight
IFMFS X0 4FK J. Paglenrak soloraid.
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