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Bilancio in capitoli di spesa

Trasporti




Bilancio per esperimento
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Finanziamenti per Sezione

Sezioni 2004
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CMS statistica

Ricercatori Tecnologi Tecnici Tot Sezione
# FTE # FTE # FTE # FTE
BA 28 245
BO 26 222
CT 10 78
Fl 20 16.8
GE 1 0.2
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CMS: Muon DT + RPC
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BaBar highlights

Confidence level

B CK [ B — 7ot (8ABAR and Belle) ] E} N(K'z) =910
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La violazione di CP dai soli angoli
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Altrettanto buona di quanto non

fosse all'inizio dell'avventura




L'armata invisibile

PostDoc

Con 4 anni di lifetime
per i PhD e 2 per i
postdoc ne risultano:

~90 giovani

che dovranno
cambiare contratto
quest’anno

2005: 110 Ph.D. 113 PostDoc




in realta’ e’ anche peggio

un esempio per futti:

BaBar ha 95 fisici partecipanti. Secondo i criteri INFN
corrispondono a 85 FTE. Di questi

20 sono Ph.D. e 14 PostDoc.

In realta’ 33 sono Universitari, secondo il conteggio (non
irrealistico) del Ministero essi valgono la meta’.

Quindi:
FTE (INFN) | FTE (MIUR) | Staff (INFN) | Staff (MIUR) | Studenti

7 5 37 34

48%




verbatim dal report del CVI

This creates a real danger of a worsening of the human capital (mainly young researchers),
which is as important as physical capital; in fact in the research field, physical and human
capital are not substitutes for each other;

Human resources are a Key issue for the institute. INFN has demonstrated its capability as
a fertile training ground for highly competent researchers with a top class Ph.D. program
as its base. Nevertheless, the career path for physicists in INFN is hampered by the
external constraints imposed by the fiscal laws




LHC : 11 futuro prossimo venturo

2005 2006 2007 2008 2009

in fondo se credete che la costanti d'accoppiamenfo si incontrano a EIN s
una qualche scala potete ben credere che cio’ avverra’ !







LHC : il grande salto nel passato
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Bang~
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Hic Rhodus, hic saltus

LHC Frogress
Dashboard

1200

I Issue: increase the rate of component manutacture in order to install 2
o sectors in parallel, possibly 3




Il salto nel vuoto




La roadmap del fisico a LHC

sl Understand and calibrate detector and trigger in situ using well-known physics samples
eg. -Z-—ee, uu tracker, ECAL, Muon chambers calibration and alignment, etc.
-tt = blvbjj 103 evts/day after cuts = jet scale from W= jj, b-tag perf., etc.

Understand basic SM physics at vs = 14 TeV = first checks of Monte Carlos
(hopefully well understood at Tevatron and HERA)
e.g. - measure cross-sections for e.g. minimum bias, W, Z, tt, QCD jets (to ~ 10-20 %),
look at basic event features, first constraints of PDFs, etc.
- measure top mass (to 5-7 GeV) = give feedback on detector performance
Note : statistical error negligible after few weeks run

Goal # 2 Prepare the road to discovery:

-- measure backgrounds to New Physics : e.g. tt and W/Z+ jets (omnipresent ..)
-- look at specific "control samples" for the individual channels:
e.g. t1jj with j=b "calibrates” ttbb irreducible background to ttH = ttbb

clLIE-2EW ook for New Physics potentially accessible in first vear (e.g. SUSY, some Higgs ? ...)

F. Gianotti, La Thuile, 5/3/2005




migliore dei mondi possibili

What about early discoveries ?

An easy case : a hew resonance decaying into e+e-, e.g.a Z' — ee of mass 1-2 TeV

An intermediate case : SUSY

F. Gianotti, La Thuile, 5/3/2005




La competizione sara’ una gara di velocita’

(sempre nel migliore dei mondi possibili)

An "intermediate case" : SUPERSYMMETRY

Large .48 32

5o discovery curves
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cross-section — = 100 events/day
Spectacular signatures > SUSY could be found quickly

at 1033 for m(q.2)~ 1 TeV

Using multijet + E+™** (most powerful and

model-independent signature if R-parity conserved)

~ one year at 1034
up to ~2.5 TeV

~ one year at 1033
up to ~2 TeV

| ~ore month at 1033

up to ~15 TeV

~" cosmolagically favoured region
Tevatron reach : < 500 GeV

Measurement of sparticle masses

likely requires > 1 year, However ...

Speriamo che non sia
anche la notizia
cattiva.




ma forse proprio perche’

a) sembra tr Facile. Andrea Romanino
g e CERN
b) gia’ I'ora s’avvicina

On the other hand, the possibility that naturalness is not relevant
for phrlsw.s at the TeV scale is worth not being neglected, also in
the light of the failure of naturalness in the case of the CC

+ Split Supersymmetry then emerges as a simple, compelling option

In particular, the dark matter constraint shows that signals at
LHC are likely but not guaranteed. A multi-TeV linear collider

would on the contrary cover all the parameter space of the model.

Lo spettro della SpS compare a turbare i
nostri sonni (e a rendere piu’ tranquilli quelli
dei colleghi teorici) '




C'e’ altro oltre a LHC ?




Houston, we have a problem

2004 | 2005




La via verso il futuro

o Completare la fisica dei K (NA48/2+n|

): 2007-2013

n>0

@ Upgrade di Luminosita di LHC : 2012-2020

@ Fisica dello spin al GSI (PAXASSIA): 2013-2020

® Un futuro a Frascati (1 0 2 0 4 GeV ?): 2008-2020

@ Un PS++ : 2013-2025

@ una Super B Factory: dove ? (temo di saperlo); 2010 ?

@ International Linear Collider : come ? dove ? quando ?




pare che il futuro non sara” USA

@ La ‘sudden death’ di BTEV grida vendetta per
la brutalita” e l'inefficienza del meccanismo

@ La conversione di SLAC a Luce chiude
un'epoca gloriosa

@ Fermilab non ha ancora un progetto per la
prossima decade

@ La bizzarria di KOPIO mascherata in RSVP
prelude a un alfro bagno di sangue ?




Una lezione da non dimenticare
quando si progetta

il futuro
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La luminosita’ integrata™ e’ la chiave che apre
(quasi) tutte le porte

gnt that:

*o il numero di protoni

#We would be doing CPV on a point by point on disponibili
Dalitz plot

i T ), W Dalitz Plot Distributions




Et voila’

UTfit, hep-ph/0501199

[ Combined
o CKM fit

50 80

o (deg)

sin2B(ct) = 0.725 +0.037 (23.2 + 1.5°)




e alla fine della fiera

Project current status to 4 ab-! (2010-2011?) This
1s ~1 0x what we have now so error/3

a is hard to project due to B— p?p? unknown.
Guess 6o ~ 3°

v 1s likely to improve more than with statistics.
New methods will improve but GGSZ (DP)

method hard to project &y ~ 5°
S(sin2B) ~ 0.01 (3B ~ 0.5°)
e Penguin modes
.« n'KO§(sin2B) ~ 0.03
» All penguin average o(sin2f3) ~ 0.02

« Will it agree with ccK"value?
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pensando al futuro

High Intensity Frontier Workshop
La Biodola, Isola d'Elba, 5-8 June 2004

Scientific Secr
L.Lilli

C.Tofani
R.Chiaratti

~ For further n'lﬁ:n'n-n1
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~ L.goB. Pontecor\ro,
- 56127 Pisa
- Phone: +39 (050) 22 !
 Fax: +39 (050) 2214 2
~e-mz ||-Hp D5@pi.infn.it

1
iy "' vithit
in__ 1* ?‘-" 9

)
INFN
P

Topics:

- kaon physics

- muon physics

- neutrino physics

- hadronic and nuclear studies

- CP violation

- future proton drivers

- future e+e- colliders

- detectors for high intensity beams
- applications of high intensity beams
- hadron beams

< Fermilab




Rare Kaon Decays

S e 3 L’ oscillations are the most important discovery in hep of the last 15 years.
Search for explicit violation of Standard Model P i P y

Probe the flavour sector of the Standard Model

They measure fundamental parameters of the standard model. Mixing angles, neutrino

Test fundamental symmetries masses and the CP phase d-p are fundamental constants of the standard model.

Study the strong interactions at low cnergy They are a probe of the GUT scales . The smallness of neutrino masses is connected to

the GUT scale through the see-saw mechanism.

They are directly linked to many fields in astrophysics and cosmology : baryogenesis,
leptogenesis, galaxies formation, dynamic of supernovae explosion, power spectrum of

energy anisotropies, etc.

They open the perspective of the measure of leptonic CP vioclation.

The Renaissance in Hadron
Spectroscopy

Quite a number of new narrow states just in the last two

Future Muon Dipole Moment
Measurements o

N’ from Belle, CLEO, BaBar

« at a high intensity muon source BRI Loy, RFR0 el

X(3872) from Belle, CDF, DO, BaBar
0%(1540) a confused experimental scenario

Evidence not confirmed
B Selex
D*5,(2632) Selex




The Renaissance of Hadron Spectroscopy

28 Quarkonium
m n'. (Belle, BaBar, CLEO)
m X(3872) (Belle. CDF, DO, BaBar)

T T T I
a) signal regicon

S
#£ Narrow Charmed States ) AGLTC 1

m D (BaBar, CLEO, Belle)
m D (2632) 51D, (Selex ?)
m = (Selex ?)

Events/5 MeVic?
T

B Pentaquark candidates
m O7(1540)
m =(1862)

m O (31 00) M=3872.0+ 0.6 +0.5 MeV
: I'< 2.3 MeV (90 % C.L.)

3860 3900

P T Jiysy (MeVie™)




Future Muon Dipole Moment
Measurements

HExperiment

i Fluxes
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i —e puked
U= —e” combinucs
uEDM
g—2

Lote/ Pe
lnlﬂ

300 — 500
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DC beam
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Acceleratori a protoni possibili

INTEREST FOR

LHC
upgrade

Neutrino physics
beyond CNGS

Radioactive
ion beams

(EURISOL)

Others =

SPL *

(>2 GeV —
50 Hz)

Valuable

Very interesting
for super-beam +
beta-beam

Ideal

Spare flux
= possibility
to serve more

users

RCS
(30 GeV -8 Hz)

Valuable

Very interesting
for neutrino
factory

Valuable

New PS (30
GeV)

Valuable

No

Valuable

New LHC
injector (1 TeV)

Very
interesting
for doubling
the LHC

energy

Potential
interest for
kaon physics




Un aspetto non trascurabile

s should not be neglected.
Il host fewer experiments:

ysicists
9 new and innovative ideas

« difficulties for proper training of graduate students

A HIPS will host a large number of experiments, each
with a “moderate” number of experimenters. Some risky
Innovative experiments will be possible. Graduate

students will be able to grasp all aspects of an
experiment.

F. Cervelli INFN - Pisa




PS++

A Ynder Q@ Existing

construction
10000
A 30 GeV, 8 Hz Synchrotron as Possible Replacement for
1000 cwy 'SNS This Project HIPS CERN PS

Power
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C.R. Prior MW Proton Drivers using Rapid Cycling Synchrotrons

Funzionale all’'upgrade di luminosita’ di LHC




I K sono immortali

gle o K" —>rz'vw

+

CP, CPT & K;-Kinterf.
Vis from K, & K
RareK decays

nrt phases (CHPT)

+

+*

+




ma il gioco si fa duro

Setting the bar for the next generation
of K*—z"vvexperiments

= 4a

Current
constraint on

p.n plane

I= 42

— 100 events
~Mean=SM

1]
11}
.
"
1]
1]

E] BT
o

LNF, March 23, 2005 A. Ceccucci, CERN 1




e | duri vogliono giocare

(Latest) NA48/3 Detector Layout

MAMUD
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800 MHz GIGATRACKER Ml
K| ‘—Lr‘ :
{ P) 10 MHz Kaon Sirawll4

Only the upstream detectors decays CHOD pgcp
Are exposed to the 800 MHz beam
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i

[ [ [ [
[l 100 200 240

LNF, March 23, 2005 A.Ceccucci, CERN #
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Un universo possibile per Frascati

¥

The physics case of a high-intensity ® factory with L [ cm2s-1] > 1033
1s worth to be explored:

Not a unique outstanding goal, but a series of interesting meas. in the K sector:

o clear targets [V s & K3 ., rare Kg decays, CPT tests]

+ . ~
® less clear targets [ K™-asym., interferometry, Ky ,... ]
= more work on real data needed to better quantify the potential impact

+ non-K program atthe ® [ f,, a,, 1 ,M" ] [ clear ]

+ kaonic atoms / hypernuclei [compatibility with the K prog. to be explored]

\

In addition to the natural machine and experimental considerations

the time schedule of this program represents a key point




Un esempio di fisica dei Ks

2. Therare Kq— n'l*l decays

Within kaon physics we can identity 4 golden modes [channels where it is
possible to extract interesting & complementary short-distance info about flavour

mixing]|:
K'->mtw K; - nbete

K;—ndvv Kp—nlpiue

[n the case of the two K; — n¥ I'I" channels, it is necessary to measure also
the corresponding K¢— m' [/~ rates in order to extract the interesting s.d. info:

Direct CPV amplitude 4 »  Indirect CPV amplitude

_ _ interference -
# short-distance dominated ' # determined b:,(}g_.)- — g0 ,!ﬂ"‘)i
#very similar to K; — ¥ vv .
’ ‘ L + theory to fix the sign

K
.
Fa

need exp.

. -
Input

(+ box )




Un universo parallelo per Frascati

D CP violation, mixing & rare decays

+

£

B(D" — puv)/z  =(const)f V.,

with 3fb™: £, 10 2.3%
s 10 1.9% @ s ~ 4140MeV




What should we be shooting for B precision physics

New physics
ar SUPERB? SUSY couplings
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Interesting but too big for new physics!
o sin2B(penguins) — 0.43 + 0.07 PPQPGFE o pUSh toward 3%

e sin2P(cC) = 0.725 £ 0.037




I nternational LinearCollider

@ Mi dispiace, ma non ho
la palla di vetro. Prego
rivolgersi a Harry.




Gli esperimenti nel 2010

LHC CERN Energy frontier
LHC CERN Energy frontier

COMPASS SPS CERN Spin physics

Cerchiamo di lavorare tutti per un futuro migliore, questo
sarebbe insufficiente




Conclusioni

@ LHC si avvicina. Le possibili (ed auspicabili)
scoperte saranno un boost per HEP.

@ La fisica del flavour e’ viva e vivace e dovrebbe
poter avere un futuro (acceleratori a protoni,
superB-factory, superDa®ne) qualora si possa
garantire il teorema 'Sanda’ To proparse $300M

oject, you have To be conservative

@ Una macchina a protoni ad alta intensita’ in Europa
garantirebbe una diversificazione delle
opportunita’ altamente desiderabile

@ Abbiamo bisogno dell’entusiasmo e delle idee in
particolare dei giovani che hanno sempre reso ricco
questo Incontro




