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Alta Energia : stato e piani per LHC (Arduini)

¢ 2002 : operazioni a 4+4 TeV con [3* ridotta

Parameter 2010
N ( 10" p/bunch) 1.2

k (no. bunches) 368
Bunch spacing 150
€ (um rad) 2.4-4
B* (m) 3.5
L (cm=s™) 2 1032

2011 2012 Nominal
1.45 16 115
1380 ol 2808

75/ 50 50 25

1924 2225 3.75

15- 1 0.6 0.55

3.510% 7.6 10% 10%
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Alta Energia : stato e piani per LHC (Arduini)

¢ 2002 : operazioni a 4+4 TeV con [3* ridotta

Parameter 2010 2011 2012 Nominal
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Alta Energia : stato e piani per LHC (Arduini)

¢ Schedula fine anno:

lons available End physics
again [06:00]
Oct Nov Dec
Wk 40 41 42 43 44 45 46 47 48 49 51 52
A J
Mo SRR 15 22 29 5 12 19 25ns 10 17 24
physics
Tu Floating MD Kmas
[24h]
We MD 3 500+m
Th [24 k]
STANDBY
Fr Scrubbing | !
Sa run \
Su *

1 0 2 giorni di Fisica con bunches a 25 ns
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Alta Energia : stato e piani per LHC (Arduini)

¢ Schedula 2013:

Recommission
injectors & LHC

{protons & ions) PS open
Jan Feb Mar
Wk 1 2 3 4 5 G 7 8 9 10 11 12 13
Mo 3 7 14 21 28 nt“;'::h 11 18 25 FE 1 18 25
Tu =
. ©
We % v | SHUTDOWN
[ © LS1
m | S L J
Fr 3 - ~ G. Friday
= LHC PROTON-ION RUN Powering tests
Sa IONSTO NORTH AREA
Su : E
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Alta Energia : stato e piani per LHC (Arduini)

¢ Bozza di Schedula Lungo Termine:

2010 2011 2012 2013 2014 2015 2016

M‘J|J|A‘S|D‘N|D J‘F|M‘A|M‘J‘J|A‘S|O‘N‘D J‘F|M‘A‘M|J‘J|A‘S|O|N‘D J‘F|M|A‘M|J‘J|A‘S‘O|N‘D J‘F‘M|A‘M|J‘J‘A|S‘O|N‘D J|F‘M|A‘M|J‘J‘A|S‘O|N‘D J|F‘M|A‘M‘J|J‘A|S‘O‘N|D

LHC

Machine: Splice Consolidation &

CollimationinIR3

ALICE - detector completion

ATLAS - Consolidation and new forward
beam pipes

X-Masmaintenance
X-Masmaintenance

ICMS - FWD muons upgrade +
IConsolidation & infrastrastructure

we e T~ LHC @ 13-14 TeV

?Cryo-collimation point ‘

Injectors  [RNRRININNY [ (oiniomanio | (i ([ T [ ([T i i (s |

SPS upgrade ‘ ? SPS - LINAC4 connection & ? PSB energy upgrade ‘

2016 2017 2018 2019 2020 2021

J‘F|M|A‘M|J‘J|A|S‘O|N‘D J‘F‘M|A‘M|J‘J‘A|S‘O|N‘D J|F‘M|A‘M|J|J‘A|S‘O|N|D J|F‘M|A‘M‘J|J‘A|S‘O‘N|D J|F‘M‘A|M‘J|J‘A|S|O‘N|D J|F‘M‘A|M‘J|J‘A‘S|O‘N|D

LHC

Machine: Collimation & prepare for
crab cavities & RF cryo system

Machine - maintenance &

ATLAS - New inner detector

ATLAS: nw pixel detect. - detect.

for ultimate luminosity. ALICE - Second vertex detector

upgrade

.
U d I CMS - New Tracker

CMS - New Pixel. New HCAL pgra é nlettor £

Photodetectors. Completion of

FWD muons upgrade HL LHC

LHCb - full trigger upgrade, new
vertex detector etc.

inectors  (NRMMMRN] 1| | 1 | Diiniaininni | (Aaninini | o] | 1

SPS - LINAC4 connection &
PSB energy upgrade

ALICE - Inner vertex system

W ] AN A7 ECC? JALALLVLCLADAILTL L0 41471147 1 TLuUuavyva




Alta Energia : stato e piani per LHC (Arduini)

¢ Possibili scenari ad alta energia

K Nb £ B* L Pile-up Int. L

[10" Pl [um] [m] [10% cm?s™] [fb]

50 ns 1380 1.70 1.5 0.4 2.05 104" ~30
25 ns low emit 2600  1.15 1.4 0.4 1.73 47* ~50
25 ns standard 2800  1.20 2.8 0.5 1.02 25 ~30

0 50 ns beam remains very attractive for high luminosity after LS1:

O L ]

Q But at the price of higher pile-up.

4 It is not unrealistic to assume that we start with 50 ns beams, and
switch to 25 ns once we are capable of handling them with good
machine efficiency. Difficult to make accurate predictions today.
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risultati
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Ricerca di Higgs

CMS:

o x BR (7-8 TeV) Mean Number of Average Mass

(pb) Efficiency signal events s/b resolution

vy untagged 0.045 40% 180 3.5% 1%

vy VBF 0.003 20% 6 20% 1%

ZZ->4| untagged 0.002 30% 8 150% 1.5%
WW->2|2v untagged 0.2 5% 100 15% 20%
WW VBF 0.015 3% 4 25% 20%
1T untagged 1.3 2.5% 300 1% 15%
1t VBF 0.088 2% 15 10% 15%

ATLAS:

piu' o meno gli stessi canali

Franco Simeonetto Universita' & INFN Padova
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...Segnali ...

CMS: ZZ —>4/¢

> CMS T V.E =7 Te|vﬂ L=51 b'is=8TeV.L =53 f” g, CMS Preliminary f5=7TeV,L=505m";5=8TeV,L =526 "
- - _l Trr I LILELEL l LI I TrrT I LU I Trrr ] TrrT ] LB L
8 i C MS % ) Unweighted Ti * Dot j
o) I W  aisod : B z+x ]
T 1500 . , :
- 6 =
_.U_.'J : E D Zy .ZZ E
5 i 5E | |m,=126 Gev H
> o 3 C O
L1000} 30 aE H
3 i m,, (GeV) F '
= i 3t H
) ¢ Data u g
= 500 S+B Fit 2H 1
—_ | ------ B Fit Component u B
@ | 16 " 1 3
W | [ +20 | .
: 0 L Il I 1 1 1 1 | 1 L 1 1 | 1 1 L 1 I L 1 1 L I Il 1 0
w 110 120 130 140 150 110 120 130 140 150 160 170 180
myy (GeV) m, [GeV]
C T T T T I _ > C T T T T T T T T T T T T T T
A ATLAS 4 DataS/B Weighted ] 8 [ ¢ Data ATLA _
100:_ yy —— Sig+Bkg Fit (m =126.5 GeV) _: 025~ Bl Background 2Z” HozZ' 4l
go N e Bkg (4th order polynomial) _ g [ - Background Z+jets, tt Fo
C ] o _ - D Signal (m =125 GeV) —
- - 7120 H
60— - u [ %7 Syst.Unc. E
a0l 3 1518 =7 TeV:|Ldt = 4.8 fb” =
E 15=7 TeV, [Ldt=4.8fb" . [
b I - fls=8TeV:|Ldt=581b"
" 15=8 TeV, Ldt=5.9fb" Hovy ] t
- . 10~
B ;Z; ' 1 $ ' " % P ;:E L
; - L A 5
L ‘ "
K 3
-8 . . X 0
100 110 120 130 140 150 160 100 150 200 250
my, [GeV] m,, [GeV]

evidenza complessiva a ~50 per ciascun esperimento
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Rates

Signal strength (u)

o5 ATLAS
-~ Bestfit

oF -2k <1
: o

1.5 —_—

2.5'\II\I\I\|II\|‘

CMS f5=7TeV,L=5.11" s=8TeV,L=531"

2011 + 2012 Data _|
15=7TeV: ILdt =46480" 20
is=8TeV: [Ldt=58590" 1

1.4+0.3 -

1.0

1 68% CL band

0.5

0.0

s —— = 0.85+0.22

051

T WETE FEETE PETTE FEREE TR PR I AT I A A
110 115 120 125 130 135 140 145 150 410 115 120 125

m, [GeV]

130 135 140 145
m, (GeV)

I l I I 1 I I
ATLAS 2011 -2012 §m=1ze.ocev

W,ZH — bb .

Vs =7 TeV: [Ldt= 470"

H-o 1t °
\s =7 TeV: Ldta 464710

H—WW' = viv

l:-?Tn\r'[Ld'l-lThj P
vs=8TeV: Ldt= 580 :

H-vy

\s =7 TeV: Lmusb': L ——
ve=8TeV la=590 ;

(")
H—-ZZ - 4l :
\:-?To\r‘.l_Ld‘J-lﬂb': S P
\s=8ToV: |Ldt=5810 !

Combined :
1B=7TeV [Ltadss-48m’ u=1.4i0.3 R

1s=0TeV: JLatasn-som’

L | I | 1 i |

-1 0 1
CMS Vs=7TeV,L=51fb" Vs=8TeV,L=5.3fb"
rnH=125.5GeV
H—yy —|—
H—-2ZZ
H— WW
H— Tt
H— bb
1 P 1 P SR B

2 3
Best fit O’/OSM
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Rates

Signal strength (u)
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H— WW
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R T T 1 T 1 1 l
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WZH—)bb -~
TTeV: |Ldt= 47"
3 ATLAS] BAN RAL ]”‘I]II;‘;*I()[12012|IIJI ' 2.5?'&"8\.-\-w.w|-'wu\-\r|7|T9H-5-”-b|f.arrey\L‘suafbw_ ‘E_')r"%”*”"l’w ¢
25 M+ ala_.. - 68% CL band 1 -3 - v
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Best fit o/og,,
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Massa

-2AInL

O LS LA L LA A T Ty T
- CMS Preliminary |~ Sombined | - ATLAS 2011 - 2012 "
O \s=7TeV.L=51fp! |~ Fovrlumaggediy o i :
 c_8ToV Lo5afy' |— H—YY(VBFtag) | O \s=7TeV: [Ldt=47-481" + Bestfi .
8L NTEEh T — H-2Z : C 1s=8TeV: |Ldt=5859fb —68%CL i
g R ‘ o --95% CL ]
I i —Hon
6 > NN —H-22" 54 ]
- = —H-WW' s vv ]
5 3 .
41 n i
3l - }
21 N E
1 T

:IIII 11 11 I|IIIIII|IIII_ L L L L 1 -
'P22 124 126 128 01 20 1 25 1 30 135 1 40 145

Mass (GeV)
M(CMS)=125.3+0.6(GeV) M(ATLAS)=126+0.4+0.4(GeV)
17

Franco Simeonetto Universita' & INFN Padova



Oltre LHC ?

¢ LHC misurera' i principali accoppiamenti con precisione ~10%

¢ Per fare meglio (~
g(hAA)/g(hAA) | -1

B

01

1%) serve un collisore di leptoni

W 2

e f

A ESSP candidatura del Giappone per ILC a ESSP, proponendo

LHC/ILC1/ILC/ILCTeV

Vs [GeV]

Luminosity

1 [1034em s

>0.99 Vs fraction

polarization e

7 polarization e*

beam size o, [nm]

beam size o, [nm]

<4 Power [MW]

BONIVENTO,
relazione ESSP

250
0.75

87%
80%
30%
729
7.7

128

1000 500
1.8 4.9 1.3

58% 45% 54%
80% 80% 80%
30% 20% >50%?

474 335 100
5.9 2.7 2.6
162 300 235

due siti (alternativi) e copertura del 50% dei costi
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1500
a7

38%
80%
>50%?
60

15
364

3000
59

34%
80%
>50%?
40

al

589

240
1 perlIP

100%

71000
320
200
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LHC : Modello Standard

‘é i § 7 TeV CMS measurement (stat@syst) j 3 CMS Preliminary
I i 8 TeV CMS measurement (stat®syst) o B .
< 10° ——" Z 8 - E ~ L e CMS combined 7 TeV (1.1 b
] | —— 7TeV Theory prediction E — . _1
o) o ——— - . = | ® CMS combined 8 TeV (2.8 fb)
R po— 8 TeV Theory prediction ] © o CDF
5 10* =] | | o DO CMS preliminary, 4.7 fb ™, \ s=7 TeV
2 ! ! - " 3 ~ o T T — ]
k3] i o = 22 3 3 1 102 [0) - EM correct CJaco 1
& 10°E | 23] bWy 3 ? : - F ) 1000k Bl ttwrong =¥+l::; _
1) | = = —o oy i i = r 0 [ Cltfunmatched [y single top ]
3 - =\ —o— : = B — | [ Jiluncertainty = Data@®7i") |
S el =4 -\ Lwwo : a — 1
S F = 4 oty N £ 800~ ]
g - ; ) | 77 ] - Approx. NNLO QCD (pp) ‘© F 7
g 1OE ! Er >30GeV 1 Er>10Gev s = Scale uncertainty = [ ]
-8 2 In™1<24 | ARGH>07 = = 10— I Scale ® PDF uncertainty c 600 [ ]
& - | 3 - S SN P Approx. NNLO QCD (pp) 2 L .
E | § 3 . i a9’ L A9it T - Scale uncertainty o] r 7
- 3, 19p0" % syt M gt ] r B Scale ® PDF uncertainty 5 400 1
JHEP10(2011)132 PLB701(2011)535 CMS-PAS-EWK-11-010 (W2) I / kﬂag‘?veéwféeulga%%crouée; :Sg"s.cRLev‘ 'I‘Jcﬂeﬂ rézr?t?vg) 054008 E o i
. SMP- — f L. u i L 4
o e 21 w0 s rdom VA A T T D g 200 7]
1 2 3 4 5 6 7 8 9 © + 1
Vs (TeV) £ i ]
(?) 200 300f7 400
- m{t [GeV
CMS Preliminary (s=7TeV.L=47f" Al ]
- -
O L
S 1 M
g - t-channel single top quark production — t
g 10 B ! L ! . 1 CMS 2010 dilepton e {755+46:46
o K | ®  CMS preliminary, 5.0 fy- ( t ) S ln O l O i JHEP 07 (2011) (L=36 pb™) (val. £ stat. + syst.)
brd L ” ®  CMS,1.1711.56 " g CMS 2010 lepton+jets —— 173.1£21£27
- 1 0 = . —] PAS-TOP-10-008 (L=36 pt) (val.+ stat. + syst)
F Y DO,541 E
8- - } ] CMS 2011 dilepton = 1725+04+15
3 - A CDR75f . ariv:1209.2393 (L=5.0/fb) (val. £ stat. + syst)
i i i CMS 2011 lepton+jety P P 1735+04+1.0
6 - ] W u bb I ! cato (val.+ stat. + syst)
L 1 all-jets i and 1735+07+13
L 1 0 - ] PAS-TOP-11-017 (L=3.54/b) (val.+ stat. + syst)
L Y NLO QCD (5 flavour scheme) 1 | cMs combination e~ 173.4£04£0.9
4+ - s theory uncertainty (scale @ PDF) E upto L= 5.0/fb (val. t stat. + syst.)
B i Campbell, Frederix, Maltoni, Tramontano, JHEP 10 (2009) 042 ] DO-Il lepton+jets = 1749+08+1.2
r | | arXiv:1207.1069v2 L=3.6/fb (val. £ stat. £ syst.)
r CDF-Il lepton+jets - 173.04£0.7 + 1.1
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LHC : ricerche

Events

Significance

Events / 40 GeV

obs. / exp.

T T T T T T T

10°% -
-~ Data 3
10* — Fit E
\s =8 TeV 1

107 [Ldr=581b"
10"’7-

- Mijj

10

t

- ATLAS Preliminary =
107

2 s B

1 L . l
2000 3000 4000
Reconstructed m [GeV]

ATLAS Preliminary ¢ Data 2011
[dtL=a7 10" ] Multijet
\s=7TeV Iy -rr
B Wty
[ Others
i Z'(1250)—> 1T

.

[l llllllLl 1 lJlJlL‘ I meni

1 LlllIU.I

MT(ThTh)

L1 lllllll

. + | _g
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1500

No SUSY (so far)
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CMS Preliminary Li

nt
I

; 800 T [T | L DL
s bl/?x/qj e %1 tan(g)=10
B Yy = = |A,=0Gev
eed 700 ")% ‘3‘ p.>0

q > m@)=1500 ° m, = 173.2 GeV

m(g) = 1000

Multi-Lepton

500 1000 1500 2000 2500 3000

No new physics( so far)

ZssMmil

gluine, Stopped Gluino
ZssMmotan [ stop, HSCP
Z’, ttbar, hadronic, width=1.2% — stop, Stopped Gluino
7', ttoar, lep+jet wmmzédz": = taw, HSCH, GMSE Long
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s8R )
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—_—
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5 6 C.L. A, X analysis, A- LL/RR
-
9" (qg), dljet G, dimuon, destructve LLIM Confact
o j ‘ " Interaction
o' (q2) C.L, dimuon, constructive LLIM
.
q~, dijet pair . C.l,, single lepton (HNCM)
o, boosted 2 Compositeness
e A=2TeV
wA=2TeV ] MBH, rotating, MD=3TeV, nED = 2, BlackMax
1 2 3 4 5 6 MBH, non-rot, MD=3TeV, nED = 2, BlackMax
b’ = tW, (31, 2) + bjst B
', b'/t' degenerate, Vtb=1 MBH, rolzting, loss, MD=3Te\, nED = 2, BackMax |
b = tW, +jets 4th MBH, boil. remn., MD=3TeV, nED = 2, Gharybdis
EL# tg q gg;ﬁ] G i« MBH, stable remn., MD-3TcV, nED - 2, Charybdis
£ bW (30%,( \ ng eneration MBH, Quantum BH, MD=3TeV, nED = 2
t' = bW (100%), 14/

0 1 2 3 4 5 6
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.... ma non demordiamo !

Exotic Exotics

if you are depressed by the absence of observation of new physics,
always remember Giinter's plot

now

LHC parton
luminosity

BONIVENTO,
relazione ESSP
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Sommario CMS+ATLAS |

rfl T T I T 1T | T T 1T I T T II T | LU I LILEL 1—_

= ?{JU:— Preliminary q CMS PbPb s, =276 TeV

Shom e JLio [1 900 Fayeen | Svae tevsten L Sopemymenety 18 Py G"™F « data Cent. 0-100%, |y| < 2.4 ]
Electroweak Top Physics Heavylon Higge [orword Physics | Standard Model ;Eﬂn:__ PbEb fit Lim:"|50ub'1 _:
<l CMS: B pp shape || P! =>4 Gevic :
. wy - T .

| . . c 5001 ¢ —
Il 171 pubblicati ié? R .
= . 4001~ N -
1 40 sottomessi B ]
] 3000 i .
2001 - B

Al . PN p

100" Soppressione Onia .

F in| colllisionli HI o

%% 8 10 m 12 13 14

m,, (GeVic?)

INFN 21%

ATLAS:
ITALIANS . . .
56% 126 pubblicati + sottomessi
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Alta Energia: CDF (Chiarell)

[ PRL + PRD + PLB + Eur (1988 2012-Sept-01) |

”; Number of Published CDF Physics papers =609 é
™= PRL=348  PRD =249 E p(q,8)
®E  PB=7  EurPhy.J.= 5 E
50— 3
wob 32 nel 2012 E
so? - o,
.
102_
0 =990 1995 CDF Run Il Preliminary L = 8.7 fb”
- [ = [+Jets Data g
S [ A,=0.16:0034 G R
s L = HLEI[QED+E ti+B
CDF Il preliminary f Ldt~22fb" E 200f A_=0044 " k9
> 15000 @ " Biﬂg
8 | > A =-0.04
g f // L M, = 80387 + 19 e +++_
%,m.,'_ F 4 Hl M,, = 80385 +- 15 e ++
9 i f H E +
» 'L E
7 - . -
/ : s0f
5000— HILLL\L - +
e 0 u
-3 -2 -1 1 2 a
R Moy * oo
g ° . Ay= (0) ™

p,(1) (GeV) N.+N-

New World Record
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CDF : prospettive

Ancora ~ 1 anno di analisi:
¢ finalizzare misure in corso
¢ qualche nuovo argomento

¢ scan a bassa energia (300-600

GeV) per misure di QCD (UE,

doppio difrattivo, o(cc) vs Vs)

Franco Simeonetto Universita' & INFN Padova
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CDF : prospettive

Ancora ~ 1 anno di analisi:
¢ finalizzare misure in corso
¢ qualche nuovo argomento

¢ scan a bassa energia (300-600

. . . + “Hard” QCD : sin®8y, from dilepton measurements
doppio difrattivo, ag(cc) vs Vs) Photon + jets W/Z rare decays
Photon + W/Z (—>2jets)
W+ Irjeavy Llﬁlvor . : TOp
soig | ouesene A Top Acs & angular distributions (I, lj, bb)
e “Soft” QCD : Single top, s-channel, properties
Diffractive and exclusive studies Tevatron combinations
Double parton interactions LHC+Tevatron Mass

Bose-Einstein correlations
Resonances in min-bias dat

aFIavor

CPV in charm asymmetries, Ag_
Xp » X fractions
13 Studies of quarkonia

Franco Simonet?o Universita' & INFN Padova 25



CDF : prospettive

Ancora ~ 1 anno di analisi:
¢ finalizzare misure in corso
¢ qualche nuovo argomento

¢ scan a bassa energia (300-600

: : QCD EWK
GCV) per misure dl QCD (UE’ (anche run a 900 GeV) My with the full data set
. . . + “Hard” QCD : sin®8,, from dilepton measurements
doppio difrattivo, ag(cc) vs Vs) Photon + jets W/Z rare decays
Photon + W/Z (—>2jets)
W + heavy flgvor . TOp
gg?ga discussione a Top Arg & angular distributions (I, lj, bb)

Single top, s-channel, properties
Tevatron combinations
LHC+Tevatron Mass

Piano di conservazione dei dati: - SefrcD:

Diffractive and exclusive studies
Double parton interactions

v relaZIOne dl S.Amerlo (PD) Bose-Einstein correlations

Resonances in min-bias dat

Flavor
CPV in charm asymmetries, Ag_
Xp » X fractions

13 Studies of quarkonia
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Flavor: BABAR (Cibinetto)

'-';T-SR'!?JHHR

I”I”I“I.ﬂﬂﬂan

A Luges o — (7] fa e i) = il i LUl

507 submitted papers (18 currently under journal review)

Franco Simeonetto Universita' & INFN Padova
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Flavor: BABAR (Cibinetto)

"

B

[ =

FLLE L] S il Loy e S

Zoaaim

=t

Projected submiassion
of 84 on-track analvyses

Ilﬂﬂﬂnnn_

507 submitted papers (IB currently {

INFN 19 FTE 2012
13 FTE 2013

BaBar Italia 2012-13

Preduzione di stati DD(x) in ISR,

D mixing, exclusive V,, HFAG member V.. (B—D"l v), B lifetime &
mixing, CPV in mixing, Inclusive V

Charm Convener, TD
| analyses and BF of charmless .

| decays, Veo(B—D" v), sin2p (B—>—D"h"),
i bottomonium, chamonium Vo (B—D'I V)

inclusive V,,, charmenium,
bottomomium, ISR, gamma-
gamma, Collins asymmetries
Quarkonium Convener, 2 HFAG
members

sin2p (B—+D*D*), ISR, y
(DK GLW & Dalitz), T EDM,
HFAG member

' k '3-body D Dalitz, ISR,

¥ (DK GLW&DaIlIz), D® mixing,

CPV in D decays,

j inclusive B—sy, 1/l T—Kmv,
Hapduﬂg-z

‘gamma-gamma,4-body D
decays, light meson
spectroscopy,

i / BFE exotlcsD frife, 5]

S
PAC, ISR convener, 3-body D Dalitz, hadronic spectroscopy,
sk y (DK ADS & Dalitz), sin2a (), =K, KK, sin2p (TD and BF of ¢K,
1 *-}’T‘f'” ¢n, KKK) , Collins asymmetries

Franco Simonetto Univ




Flavor: T @ BABAR

* Time inversion exchanges <in| and |out> states in a

physics amplitude.

— Not feasible to compare B > kit with knt > B!

— Use the entanglement of B pairs in Y(4S) decays:

— Y (4S) produces (prepares) a coherent state:

In total we can build:

Reference

Transition Final state

T-conjugate

Transition Final state

B =B (K ¢ X)
BY 5 B, (¢ X .J/¢K.)
B, +B* (JfWK.{i X)
B B (X, JfvK.)

BABAR preliminary

CPV

..\|||||\||\||||||||||\||..\\.'u'r- ) T Y A TR B S EE B A AN AR A

* 4 Independent T cOMPArisONs. =3 50 . 5 (' x jjwK.)
(an'¢
* 4 Independent CP comparisons. B. = BY  (Jf$K., £ X)
* 4 Independent CPT comparisons. B® 5 B, (FX.JfUK.)
B_ = B (JfWK, FrX)
AST‘ = —1.37+0.14 + 0.06
ASE = 117+ 018+ 0.11
HE= 1 - — cr = 0.10 + 0.16 £ 0.08] - — [ 1
%} / // oy = 00ai0a6+008] BABAR preliminary — & os
D 68% | |\ Ig' I‘:/-' // 68 \\‘\\ .I ; I_-- //7 \\\ 0.4:
S O O O N 53 N

o R RN \ ] | + o
. . | AN 02—

R AN NN
X : ! i \\\ \\\\ \\‘_7_7_77 0.4
0.5 \\\\\\\ — 0.8
= . ; \\:\ N 08

- B "‘BABARpreliminazy\\-\\\H""'-r-»_,,_ i1
e R P S T R - 15 05 0 05 1 15 2 -2
-1 0 1 ASg,

AS;
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Flavor: T @ BABAR

Time i
physic:
— Not
— Use
— Y(4S

Int

AC;

0.5
68%

The

Economist

The arrow of time

Backward ran sentences...

To the relief of physicists, time really does have a preferred

direction
Sep 1st 2012 | from the print edition
TIME

seems to
flow

inexorably in one direction. Superficially, that is because things
deteriorate with age—and this, in turn, is because there are
innumerably fewer ways to arrange particles in an orderly fashion than
in a jumbled mess. Any change in an existing arrangement is therefore
likely to increase its disorder.

Which is what the scientists rlment have been
doing. Though the B-meson fateag =1f B sEen silent for four years
(the accelerator is now in its third incarnation, as the world’s most
powerful X-ray camera), its data live on, and the collaborators have

been ploughing through them. They are looking in particular at how
lonag it takes a B- éson to chanae its nature. focusing on one particular

rance Simene??e Universita' & INFN Padova

3ABAR preliminary
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Flavor : B->1vX (@ BABAR

2

B(B — ll/)gHDMr = B(B g ll/)g]\,[ X (1 - t(ln%@%f
H

8_

>
= 300 - . BaBar|Vub| measurement (exclusive decays)

o r
S 250}
= r
—*200F

150f

;. BaBar|Vub| measurement (inclusive decays)

%
B(B —1'v) (107
[#)}

Illll[lll

1]
=
"
[

" n N L | L
1 10161 1 jo-la‘ | 0 0]_ 02 03 1
E.ua [GeV]  SM tan B/m.__ (GeV™)
R(D) R(D*)
: S ocev| | BABAR 0.440 + 0.071  0.332 +£0.029
BABAR D° ool 0 M <75 SM 0.297 + 0.017  0.252 +0.003 |,
> : Difference 200 270
=
..... o
"""" =
£
¢
Ll
————— "
M2piss (GeV2)
RD)
The B — D) v Bombshell from BaBar _BotvD
B—{vD

W.S.Hou “Theory Summary” FPCP 2012
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Flavor: LHCDb (Carbone)

¢ 2011+2012 ~ 2.5 fb'!
¢ 05 articoli (pub/app/sub)

+ 14 in rivista interna

LHCDb Integrated Luminosity in 2011 and 2012

Delivered in 2012 (4 TeV): 1.462 /fb
Recorded in 2012 (4 TeV): 1.379 /fb
Recorded in 2011 (3.5 TeV): 1.107 /fb

-
[==]

-
=]

-
i

Recorded Luminosity (1/fb)
[=] -
= o a
[TTT T I TITIT]

o
@

o
B
III‘III|I\

9
¥

01/04 01/05 31/05 30106 30007 29/08 28/09 28110
Date

e

[=]

TOPCITE:

Measurement of o(pp — bbX) at v/7 TeV in the forward region (103)
Evidence for CP violation in time-integrated D® — h~h' decay rates (89) (IT)
Strong constraints on the rare decays Bs — puTp~ and B® — putp— (84) (IT)
Measurement of J/1 production in pp collisions at /s =7 TeV (75) (IT)
Search for the rare decays Bs — ptu~ and B® — ptu~— (58) (IT)

Measurement of the CP-violating phase ¢s in the decay Bs — J/v¢ (46) (IT)

Franco Simeonetto Universita' & INFN Padova
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@ from B 2>J/Yypand B ->J /Pt

> 1 1 T T T T 1
® Three helicity amplitudes, CP-even and CP-odd 225900 |+ aene A LHCD Prefiminary
N C|— sig. component
* Use angle and proper-decay-time-dependent %2000_— — bkg. component E
(]
* 21k very clean signal events in 1.0 fb! @ 1500 p
* Proper time resolution 50 fs 1000} -
500 -
¢s = —0.001 + 0.101 (stat) £ 0.027 (syst) rad, S SER NS
Iy = 0.6580 £ 0.0054 (stat) & 0.0066 (syst) ps~? 5300 B0 Biass [MeV]
AT, = 0.116 + 0.018 (stat) + 0.006 (syst) ps~*
2000 T
3
« LHCb also uses B_2>J/y mut Ewoo ﬁ
* CP eingestate; simpler analysis % 1200
> )
° w
Fewer events 800
 Requires input from B_2>J/P@ analysis I, Al', 400

J
T — _0,01979173 (stat

+0.004
—0.003

(syst) rad

sy,

B!

Fullinll irbir
5300

5400

5500
m(Jiytx) (MeV)

Franco Simeonetto Universita' & INFN Padova
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LHCb: @, from Bs2>J/Ypand Bs=>J/Yrmut

® Three helicity amplitudes, CP-even and CP-odd

llllllllllllllllllll

-

* Use apgole and proper-decav-time-dependeg

LHCb 1.0fb~ + CDF 9.6fb "+DQ@ 8fb~

N

—

HC

~
42000

> T
%2500 —|—data

—— sig. component

b 1.0

—— bkg. component

fb™' + CDF 9.6 fb '+ DO
T T T T I T T T T 'I T T T T

A LHCb Preliminary

8fb '+ »ASSL
T T T T I T T T T

DO HFAG
)

 LHCb
-~ Atlas superimposed

-

68% CL contours
(Alog £ = 1.15)

-
’
.

_IIII|IIII|IIII|IIII|IIII-L

T
68%
C.L.

68% CL contours
(Alog £ =1.15)

HFAG

SM

IIII|IIII|IIII|IIII|IIIIT

- TTTT

* Fewer events

ol

—
ol

 Requires input from B_2>J/P@ analysis I, Al',

gb';/wﬂﬁ = —0.0lgt%'_llﬁ(stat)i%:%%%(syst) rad

1l nnnflnnns
-1.0 -0.5 0

Lnnnnflnnnnllnn oo
.0 0.5 1.0 1.5

C |
800 £, | |
E
400;— \\ \
0 TR Il S \g. RTTPRPPRN TRPRY.
5300 5400 5500

m(Jrpatr) (MeV)
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LHCb: A°,, (CPV in Bs mixing)

_ D7 p*)-T[DFp*]

a° a
sl |
> T [ap 2

s ] [.25 et cos(AMst)e(t)dt

meas — — = — AT
[[Ds pt ]+ D pt] J 2% et cosh (85 t) e(t)dt
a3 -0.02 \
% 10*;— Ilggﬁrt;linary E E — %104;- llggl(i:rzmary -. _
E |(11;- ] P : Z102; w ; OF ;:
1800 1850 1900 195?,‘,‘(‘(+K22?P) MoV le)O 1850 1900 195(:“(](41(2'?90) (Me\/-) {o "'
R T T, o ”“”g
2 ) H { 4 SF o +IH+ +l+
B} 5 2 i 850 1900 1950 2000 : -002 B
e kK ey mK'K7) (MeV) - Preliminary
D@ (dileptoni) misura insieme di B ,B_: ~ | Preliinary LHCb ‘& §

> 30 da MS
LHCb compatibile sia con DO che con MS

_0.04| A'é(IF'>120) 68% C.L..

[ DO, B Factory a®

] AS(IPT ) 68% C.L.
<120
I Combination

e Standard Model

-0.04 -0.02

WA a 2.50 da MS

Servono altre misure (CDF,CMS,ATLAS?)
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LHCb : B »>puu
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LHCb : B »>puu

I
ol

b t 70 W
¢ MS g W,
- s(d)
S t }f
L . - o B
¢ Nuova Fisica : interferenza ~Nh?, H°
costruttiva o anche distruttiva i % s(q)
]..L+
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LHCb : B »>uu

0
¢ MS n W Z
) o 1
¢ Nuova Fisica : interferenza b ™ L ho, HP
costruttiva o anche distruttiva BSS L

S LHeh |2
26 BDT>05 | 2¢
B B —pt -
- E, :,
Limits for B°at95% C.L. ¢ 2
CDF & 2
BR(B*>utw) < 4.6x109 2 2
CMS
BR(B2uw) <1.8x10° 9550 5300 0= "5s0  sa00
LHCDb m,,(MeV/c?) m,,(MeV/c?)

BR(B2>ufu) < 1.0x109

Sorprese a HCP ?

W

-+- Observed Data

Expectation for:

“™ Limits for B%, at 95% C.L.

N sms
Bl Pee«
- Cross
7/~ Emor

DO

BR(B%.>utu) < 51x10°
CDF

BR(B?.2>utu) < 31x10°
ATLAS

BR(B%,>utu) < 22x10°
CMS

BR(B, >utu) < 7.7x109
LHCDb

BR(BO, Su'w) < 4.5x109
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Altri Risultati

perfect consistency among all 4 cross-section determinations

& 10 5 10
= T (red), Cina (blue) and oy (green) 2 Ior
TB0 L o) ALICE 1 T tot E
g0 pp (FDG) o TOTEM (£ indep.) 1 s E - +L ,,,,,,,,, E
£ 10 Auger + Glauber LN i i .
: AR best COMPETE oot fits 95 El
€ 100 oMs - -~ - 114 - 152105 + 0.1301n° s ] E
E oofF 1 % 5‘7 P
G ) / ] = inel 1
Ut 1 B Essafrnas gl e i o ]
70 | i 4 E: L +
J-t i + ] 70 | E
60 -t J- B
” P h
.\f"'-/ P i 7 65
= s ol = %0 T T T T
i Exnl Vg B
’ 1] FW[ + i
_* {1 e e i B
i ek T i B
100 .. - »F -
ur L 1 1 0 + S — -
10t 102 10 104 108 5 = g 5
i & 2 3 3

fs (V)

OTEM o pp,J— 7 TeV)=98. 6+25 mb

In corso ai LNF: ¢'—pp e Y'—nn

. N
1000 |
A Contributi del fondo
< 800f
i I * P'—
£ 4
g 600] € Continuo
E 4000 € MC inclusivo
[T !
@ r 7 W=ty ity —ni
200, € Totale
6 29 3 31 32
\ Angolo tra i due cluster {rad) y

Molto Preliminare (stat. err. only)

BR({’—ni) = (3.24 + 0.03)x10*
BR(J/Y'—pp)

BR(l/Y’—nii)

p‘f
=0.95+0.11

misurd

BES3 : D factory, charmonium

do/dE/dG [mb/GeV/sr]

LHCf : sciami y,K°n @TeV

10* T T T T T T [
LHCf ys=900GeV Photon like E

e B 1 >10.15 (<0> = 39 yrad)
10° —r -

@ Data zuiu._'.Lm:o.:inou.zs-m‘
Data 2010, Stat. + Syst. error

10 - —+ DPMJET 3.04 -

E -+ QGSJET 103 7

[ -+ SBYLL21 ]

[ -+ EPOS 1.99 4

1L P‘YTHIAH ‘145 ‘ | I
50 100 150 200 250 300 350 400 450

Energy[GeV]

% 10 T T T T T T ]
3 LHCf y5=900GeV Photon like 3
a o g 8.77 <1 < 9.46 (<6> = 234 yirad) |
E e ]

a 10 E
z E E
w = u
E = -
.E = -

102

10

L=

@ Data 2010, det:u.aooa.zsnb‘
Data 2010, Stat. + Syst. error
—=- DPMJET 3.04
-+~ QGSJET 1103
~- SIBYLL 2.4
—+ EPOS 1.99

PYTHIA B.145

50 400" 150206 350" 300" 350 400450

Energy[GeV]

UAO9 : collimazione mediante channeling

ﬁ‘@ﬂ@@ é\mﬁo Univ Ch. Adolph _(Uni Erlangsn) COMPASS AM 9th August 2012 23 /73

- 5
3 I+
4 [3]
o o
N =
3 n—]' 1
m Vigd \ j
~ / \A
wod \{ Jhﬁy w
0.5 R MC simulation g5 . 1&,& ‘1;‘
[ . .
% I with miscut @X‘
A/ Y
| L | 1 1
°™ 200 0 200 : 0 200
Angle (urad) Angle (urad)
Final results: Pions
COMPASS 2010 proton date
:u os|- o |-
3
e i b e
Coasl | I t o T
e L — =
1)'1 (GeVic)
R COMPASS 2010 proton data
- 0.05- $ ; o |- o
BER ES S :51'! ‘,,,i, e 41,‘.,"1:, 4 ; .
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KLOE-DA®NE

¢ Programma originale : 20fb™! in quattro anni
¢ Rivelatore rifatto (Tracker GEM, QCALT)
¢ Ripetuti problemi di DAFNE - downscoping:

In view of the degraded performance of DA®NE, KLOE-2 presented a best
adopted physics program under the assumption that 5 - 10 fb! may become
available for physics analysis within next 2-3 years. Despite the reduced data
sample their program remains viable and covers diverse areas of physics
exploiting the new detectors that will be installed soon. This program includes
* [mproved accuracy on [.(0)=V,; by a factor 2 providing an improved test of
the CKM unitarity.
* Improved sensitivity by a factor 4 of the tests of Quantum Mechanics
coherence and CPT-invariance done with Kaon interferometry.
* New measurement in low energy hadronic physics
* New measurements in gamma-gamma physics including the light-by-light
term contributing to the muon magnetic anomaly

¢ Parere positivo del nuovo comitato scientifico (Rolandi,Colangelo,Golutvin)

The ph_ywm case for running DAPNE is strong:
KLOE-2, even with 5 fb! of integrated luminosity, has a rich physics program
with components in flavor physics, hadronic physics and tests of quantum
mechanies. It requires higher level of luminosity of what presently achieved,
which is in the reach.

Franco Simeonetto Universita' & INFN Padova
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DA®NE : operazioni

Since January 2012 DA®NE operations suffered for several problems:

*Hardware lfaufcs
*Coo ing SYSte n
«Powe rsuyjaﬁes
'Contro[systerrb
°‘1nje ction kickers
*Linac klystron cﬁ’scﬁarge)
°¥lnti—solgnoicf owe rsu’p’pfl
“Holes in the Wigglfrcoiﬁ
Be am}ayae he au’ng at TP1

Non rejom({uciﬁifig/ oftﬁe be am paramete s in the Main Rings

*Slow c[rfftoftﬁe eam tmjecwry in the Q?ansfe rLines

*Radioprote ction alarm inthe Control Room
*Adverse meteoro&)gica[concfitzbnsz

DADBNE activitee s st%pye d for 6 and half days in Fe Emaq_

Sevemfgﬁtcﬁes in the electric network

+ problemi di manodopera:

DAFNE design, construction and 1% phase
70 physicists and engineers
70 technicians

September 2012
27 physicists and engineers
44 technicians
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DA®NE : programmi

¢ 6 mesi di shutdown per installazione IT KLOE

¢ Interventi di manutenzione, consolidamento e ripristino

dell'acceleratore : costo stimato 1.5 M
¢ Acquisto componenti deve iniziare da subito

¢ Restano severi problemi di forza lavoro

Franco Simeonetto Universita' & INFN Padova

42



SuperB (Calabresi)

TDR Timeline

June-July 2011:
setup SVN repository + initial outline
September 2011

Detailed outline with page count +
editorial responsibilities

Tentative institutional matrix of

responsibilities and money allocation
March 2012

First (in)complete draft,

Decision about what is in and what is

out

September 2012
Complete draft into final editing
Final readers identified

Updated budget and schedule for
construction

October 2012: Publish = Referees and CTS

MDI Initial IR
designed

SVT 6-layer silicon

DCH Stereo-axial
He-based

EMC Barrel: Csl(Tl)
Forw: LYSO

PID DIRC w/
FBLOCK

IFR Scintillator+
fibers

ETD Synchronous

const. latency

Magnetic elements and radiation masks. Design of tungsten
shields.

Cryostats radius

Background simulations: global map, detector occupancy
Technology for Layer 0: striplets, with pixels as upgrade path.
Thin pixels R&D. Readout chip for strips. Mechanical design.

Dimensions (inner radius, length) defined. Mechanical structure.
Cluster counting option as upgrade

Electronics and trigger. Mechanical structure
Forward EMC technology: hybrid LYSO+Csl(Tl) with Pure Csl as
R&D. Backward EMC: cost/benefit analysis

FBLOCK design completed. Photon detection defined. Mechanical
structure designed

Forward PID: cost/benefit analysis. Prove TOF technology.

0 layers. SiPM location defined. Extra 10cm iron. Mechanical
design of exfra shield.

Fast link rad hardness. LITrigger (jitter and rate). ROM designed.
Link to computing for HLT.

2013 : pronti per la costruzione
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SuperB : Cabibbo Lab

Governance CABIBBO Lab

—_— e
DIR OR NERALE
ROBERTC PETRONZIO |

SORGENTIDILUCE

COMITATC FINANZE

¢ 18 persone selezionate a Luglio.
¢ presto altre 20 posizioni
¢ 40 Meu nel budget di competenza

Everything 1s ready to 1ssue orders for the initial activity on site as fencing, utilities
for the infrastructure construction (water, electricity, roads). This money can be

committed immediately after the signature of the MOU with Tor Vergata.
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SuperB : status
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Altri Progetti

NAG62 :

¢ Costruzioni in schedula; a Ottobre run tecnico

@ Severi problemi di forza lavoro (Giunta aveva promesso 6 posizioni, non ne ha data
nessuna, perderanno a breve altri tre studenti)

MEG :
@ Proposti upgrade per migliorare la sensibilita' di ~ 10 (costi 3.3 Meu, 1.2 per INFN)

MU2E :

¢ R&D calorimetro (Ba+Ud), Tracker (Pi). Schedula: approval entro il 2014, presa dati
nel 2020

G-2 @ Fermilab :

@ Sensibilita' 0.14 ppm ( 6 s da MS). Interesse italiano (LNF, Venanzoni) sul sistema di
calibrazione del calorimetro (riproducibilita' calibrazioni ~10)

Franco Simonet?o Universita' & INFN Padova 46



Bilancio

Luca Lista : https://contrattoalnero.wordpress.com/

{'OJL}FJ}?ENIIDA :TORI Il PAESE VI
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Bilancio
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Bilancio di Commissione

Disponibilita’
¢ 19.8 M€ (come 'anno scorso) <- richieste referate ~ 21 M€
¢ Assegnabili subito : 17.800
¢ Assegnabili a meta’ 2013: 2.000 (tasca indivisa)

¢ Il contenuto della tasca con un po’ di overbooking verra’
deciso adesso

¢ La ripartizione effettiva avverra’ nella riunione di Maggio 2013

Tetti:
¢ Missioni (estere + nazionali): 8.300 k€
¢ MOF A+B:
¢ Atlas: 1.623 k€
¢ CMS: 2.125 k€
¢ LHCb: 482 k€
¢ Totem: 186 k€
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La Tasca

¢ Promessa di Zoccoli: non €' una rapina,
ovvero 1 soldi resteranno in Commissione,
solo saranno assegnati piu' tardi (Maggio
2013).

¢ Totale fondi coperti con la tasca: 3200
keuro:

¢ discussa una ripartizione preliminare

che sara' comunque ridefinita a Maggio

¢ Si confida in un contributo dal rientro del
premiale ...

Franco Simeonetto Universita' & INFN Padova
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Un po' di sollievo

Premiale 2012 :

-

~

Rientreranno 35 Meu (non ancora disponibili a Settembre)

Di questi, 10 guadagnati da progetti LHC

Maggior parte utilizzata per ripianare buchi di bilancio dell'Ente

200 Keu anticipati alla CSN1, utilizzati per dare un po' di sollievo agli
esperimenti (missioni, consumo)

Da capire quanto del premiale verra' riportato in commissione

(probabilmente meno di 1 Meu)

Franco Simonet?o Universita' & INFN Padova o1



Padova

¢ Assegnazione secondo tabelle (aggiornate)
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