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ﬁocle"o Standard Neutrini

= HIGGS * massc

= TOP » oscillazioni

» ZW, etc Prospettive
BSM : a|1:a cncrgia » medioe lungo termine
BSM : alta Prccisionc » dentro e fuori Europa

» Leptoni (carichi)
= Adroni (b)

\_

/(
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LTS U, HIGGS (1 .andsberg, Cerutti, Grosjean)

s DI PADOVA

+ The “big five”:
® H(bb) - 57%
° HWW) - 22%
® H(tr) - 6.2%

© H(ZZ) - 2.8%
O H (ﬂ.i ! "'-.j,l) — 0 ) 2 3 %

160

LHC HIGGS XS WG 2013

180 200
M, [GeV]

Granco Dimenetts Universita' & INFN Padova



LTS U, HIGGS (1 .andsberg, Cerutti, Grosjean)

s DI PADOVA

+ The “big five”:
® H(bb) - 57%
° HWW) - 22%
® H(tr) - 6.2%

o(HZ2) - 2.8%
@ H (ﬂ.i ! "'-.j,l) - 0 ) 2 3 %

160

LHC HIGGS XS WG 2013

180 200
M, [GeV]
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CMS preliminary CMS PAS HIG-13-002
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1
N
o
o
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H=yy
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{5=8TeV f Ldt=2071"

i (Gev)
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Measured from yy and ZZ*(4¢) mass spectra: needed to predict oxBR

CMS Preliminary {S=7TeV,L<511" 5=8TeV,L=1961"

‘H— vy + H — ZZ |— Combined
E uu (ggH.tH), —H>n
L) - H - ZZ
u (VBFVH)
14

ATLAS Combined (stat+sys) 1
$=7TeV [Ldt=4648T" ------- Combined (stat only)

V5=8TeV [Ldt=207 b — H—=yy
— H—=ZZ =4l

T TAT T T TT

W B~ 00 & N 0 W0 O

I|IIII|IIII 124 126 128

127 128 _ 129 my (GeV)
my; [GeV]

ATLAS: M,, = 125.5+0.2,,, + 0.6, GeV CMS: My, = 125.7 £ 0.3, + 0.3, GeV

-

e

= 05 = From yy: [,,<6.9 GeV at 95% CL (direct)
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Now what ?

DI PADOVA

Now what?

" The experiment coorked betler thar
expected and Che dncz/ySfS wnc overed a
very diffice/? 2o £ind 5{9/7(1/ )

the words of a string theorist

Why did it work better than expected?

Tevatron Run II Preliminary, <L.> =5.9 ! ) ]
II|IIIIIIII!IIII!IIIIIIIIIIIIIIII|IIII|IIII 0Har‘dwor‘kfr‘omexper‘lmEnTalls*s

Ei‘éfgﬂﬂl O Luck with a positive fluctuation
o O Hard work from the theorists too

(-
<

higher precision in theory
calculation makes it easier to find
the Higgs than initially thought

95% CL Limit/SM

NNLO+

:_____________:_:fff:"“;““"::f A So—— N — NI K-factor = 1.25
| ge—Tevatron:Exclusii ; e ]
IIII|IIII|IIIIIIIII|IIIIIIIIIIIIlllllll-q—ullil—l!l]..l:’qlll}ll| s K_f * ~2
100 110 120 130 140_150_160_1.10_130_1.90_3.@ actor =
my(GeV/c?) R. Harlander, talk @ LHCP'13
Christephe Grojean The scalar Sector of the SM and Se EPS-HEP, 227 July 2013
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Now what ?

DI PADOVA

Now what?

“ T he expeh‘menzt coorked better than
expected and Che ancz/ySfS wunc overed a
very difficelt Yo £ind 5{3/7(2/ )

the words of a string theorist

The Higgs has access to EW coupled New Physics
which is less constrained by direct searches than strongly coupled NP

— ¥ T
7 7

>

Higgs properties Higgs couplings BSM implications

JPC

Important & nice to see progresses but
"this question carries a similar potential
for surprise as a football game between

Brazil and Tonga" Resonaances

Christephe Grojean - EPS-HEP, 227 Jeely 2013
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ATLAS H—yy =—— J =0"Expected
200F- V5 =8 TeV JL dt=2071" ¢ JS=0"Data

Bkg. syst. uncertainty

H ~>gg:cose in

—
o
2
=
[
>
w

Co"ins-SoPPer rf.

|cos 6|

Events/ 0.1

ATLAS
200 V8 =8 TeV IL dt=20.7 "

Bkg. syst. uncertainty

f =0%,
(1 =0%)

01 02 03 04 05 06 07 08 09 1

|cos @%|
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* H->gg: cos0in
Co"ins-SoPPer rf.

» H->7Z7 -> 4L : MVA

Events /0.1

ATLAS H—yy =—— J =0"Expected
200F- V5 =8 TeV JL dt=2071" ¢ JS=0"Data

Bkg. syst. uncertainty

ATLAS
200 V8 =8 TeV IL dt=20.7 "

Bkg. syst. uncertainty

f =0%,
(1 =0%)

Events/ 0.1

01 02 03 04 05 06 07 08 09 1
01 02 03 04 05 06 07 08 09 1

|cos @%|
|cos 6|

IS preliminary WE=7Tev, L=51fo"yJe =8 TeV, L= 196 fo"

— 0 m =126 GeV
=0’ m, =126 GeV

[12zzizy

[ z+x
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ATLAS H—yy =—— J =0"Expected

ATLAS H-yy — J=2"Expecte
2000 V8 =8TeV JL dt=20.7 o'

P=
\s=8Tev ILdt=20.7fb“ e F=
Bk

H ~>gg:cose in

Events /0.1
Events/ 0.1

Co"ins-SoPPer rf.

H~->Z7 -> 4L : MVA

0 01 02 03 04 05 06 07 08 09 1
02 03 04 05 06 07 08 08 1

|cos 7|
|cos 6|

IS preliminary WE=7Tev, L=51fo"yJe =8 TeV, L= 196 fo"
? -
% data
— 0 m =126 GeV
J=0, m =126 GeV
[12zzizy
1 z+X

Usato solo ZZ

test SM (0Y) vs altre
ipotesi (O, 1,1-,25,2)

0.1
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CMS preliminary {s=7TeV,L=511f0" {s=8TeV, L=19.6 i’

— ATLAS = Data
H—ZZ" — 4l P_o
Vs=7TeV [Ldt=46fb" -

Vs=8TeV [Ldt=207 b’ ~F=0

01

— CMS data
(CLI™ = 0.6%)

1
-
L
I

Probability density

I
R

i
|
K
!
| .
1
| -
1 | L
| 1

T
ILI-‘|_1IIII

5 -10

O =
4]
e

2q =-2xInL, /Ly)

ATLAS

ot s s D ATLAS and CMS: “bosonic” decay modes
Fovrorgaosens  SoSuming 47=0°
5= 8 TeV fldt = 207 &7

H — WW" — avpvipvev

P Strongly favor J* = 0* SM quantum numbers

All alternative JF models tested:
Excluded @ >95% CL

JP=1" JF =1 JPZE:;,

IT vyl uniVCrSital & INFN PaClova




UNvansrrk Accoppiamenti: H->WW INEN

DI PADOVA L/

ATLAS Collaboration
arXiv:1307.1427

ATLAS

Ve=7TeV [Ldt=46"
a=8TaV [Ldt=207m"

H—WW'—hk + 01 jets

CMS Praliminary R —
=T TeV,L=40 " - Modian Expecied
+Je=B TaV, L=10.5fb"
? Eipaitad =
H—WW—212v 0f1-jst % =
Eipsitad = 3o
ITI|-| - 1 25 GEV_ Injection m =125 GV = T

signal significance:
(. 4.00 observed
5.10 expected

b
=

Ewents /10 GaV

—h

X
B
c
)
=
E
-
-
o
2
To)
)

b
I!::!

300 400 BOO 600
80 100 120 140 160 180 200 220 240 260 ) .
m, [Ge\ m, [GeV]
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Accoppiamenti : H -> bb

J

Events / (20 GeV/c")
[y By [=p] o]
E 8 8 8

=]

ovz=3.02£0.6+0.7 pb
~30 significance

Tevatron Run I, L < 10 fb”
1+2 b-Tagged Jets

—— Data — Bkgd
B vz
L _lzz

[ Higgs Signal
m, =125 GeVic®

_+_

50 100 150 200 230 300 350 400
Dijet Mass (GeV/c")

weighted entries / 15

=
[=H]
(0]
I
=
2
c
[T
Q.
(i

Data - Bkg. Fit

K bcauty . in associazione VH(bb) (background)

CMS Preliminary
P -1
{s= TTeV,L=5.01b

(S— 8TeV, L-19.0f" [ VH (125 GeV)

pp - VH: H—= bb -W

Sub. MC stat. uncert.

® [ala

CMS Preliminary
I8 =8 TeV
L=19.0 fo!

160 180 200

JQ
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Ganasim, Accoppiamenti : H-> &

J

DI PADOVA
CMS Preliminary, /s = 7-8 TeV, L = 24.3 fb
H{123 GaV)—tx
e, €T, UT,. T, T, =~ Dafa - Background

1000 Big. Uncartalnty
800
L 600

» CMS: H->1T (Ui,pe,ee, th, hh)

400
200

2.90 (2.60 exp.) for my = 125 GeV}
= ATLAS : H->pp

ATLAS Preliminary H—p* ATLAS Preliminary (Simulation)
F=14TeV L
[Ldt=30001" > s
i ; / ot = X X
| ] ‘N'l"‘l’ - vy

- 09— H—= pp, mH=‘I 25 GeV

——Observed
-—- Bkg. Expected

o e f Ldt = 20.7 fb”

=20 :ﬁ S=8TeV

SM: Br(H — pp) = 2x10+4

Events / 0.5 GeV

0="370"115 120 125 130 135 140 145 180 80 100 120 140 160 180 200
\ my, [GeV] m,, [GeV]

/Q
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tt Fusion

Loy Accoppiamenti : H <-> tt

DI PADOVA

ol {1
[= | W] ] ]
ol
i)
:

-I
-

Ricercala Procluzionc associata ttH (bb,tt,wy)

» l:>~tagging+ Analisi Multivariate (BDT,MVA)

2 kg err. — (iH{125) = 100)

«t, 26 jets, 2 b-tags

ttH (rr)

Data/MC

o -08 06 04 02 0 02 04 06 o -0.8 -06 -04 02 0 02 04 06 08
MVA output BDT output

o(OBS) <34 CMS
o(SM) <53 ATLAS(yy)
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sz Sommario Higgs {”/?'7
DI PADOVA

= Jutto comPat‘ibile col MS

= ...Mma Precisione ancora
grossolana >10%)

Seen beyond any doubts in three bosonic
channels

Looks more and more like the SM Higgs boson 1020 100 200
mass (GeV)

No evidence for non-SM decays yet

No evidence for additional Higgs bosons at
higher or lower mass so far

NOW WHAT 7

Granco Dimenetts Universita' & INFN Padova I



DI PADOVA

f@g) Now What (2)
Now what?

I y
QIS

" T he expetiment coorked betder than
e)r/t?ec.z‘ea’ arnd A e ancz/yﬁfS Unc.overed a
very difficult 2o £ind signa”

the words of a string theorist

Great success...
..but the experimentalists haven't found what the BSM theorists
told them they will find in addition to the Higgs boson:
no susy, no BH, no extra dimensions, nothing ...

|

Have the theorists been lying for so many years?

Have the exp's been oo naive to believe the th's?

- HEP future: -

R eI

exploration/discovery era or consolidation/measurement era?

The scalar sector of the SM and e EPS-HEP, 22 July 2013

Granco Dimenetts Universita' & INFN Padova
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e Prospettive (Grosjean) INEN
DI PADOVA
Diminuire gli errori (owio), in Particolarc ttH (0 1% 1) \

Distribuzioni differenziali (PT, 1)), per misurtare dinamicamente i

contributi dei diversi meccanismi di Procluzionc > Th. o(N?LL)

Violazione di CP . ComPoncnti CP ~|:>ari negli stati finali:

| 97" = Wh — lubb)

the asymmetry in the variable

— —

[ (h x q)

is linear in coefficient

(need
separatiol Misura la Polarizzazione deiyda angolo tra

le due coppie di eda conversione
Ottimo per CMS

Granco Dimenetts Universita' & INFN Padova 20
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Differential cross secfions for fop-pai and single-fop production, KIDONAKIS, Nikolaos

Search for Sngle-Top Production in ep Collisions atf HERA, ANTONELLI, Stefano

Top quark mass measurements af and above threshold in e+e- collisions af Linear Colfders, ROLOFFE, Philipp

A precise defermination of top quark elecfroweak couplings at the ILC operaiing at 500 GeV, POESCHL, Roman

Measurement of the single fop quark production cross secfion in pp collsions with The ATLAS defector, KRASZINAHORKAY, Aftila
Measurement of differential cross sections In fop pair production in pp collsions with the ATLAS defector, GARBERSON, Ford
Measurement of infrinsic top quark properties (fop mass. charge, top and W palarisation, and search for FCNC in fop decays)
with the ATLAS defector, MASETTI, Lucia

Top quark pair properties (spin comrelations, charge asymmeiry and complex final sfafes) with the ATLAS defector, MIJOVIC, Liza
ttbar b bbar production af NLO accuracy matched with parfon shower, TROCSANYI, Zoltan Laszlo

Measurement of the charge asymmetry in fop quark pair production at the Tevafron, DEMINA, Regina

Inclusive and differential top quark production at the Tevaifron, SORIN, Maria Veronica

Single top quark production cross section at the Tevafron, GARCIA-BELLIDO ALVAREZ DE MIRANDA., Aran

Measurement of the fop quark mass af the Tevafron, PETERS, Reinhild

Top quark properties studies at the Tevatron, LEONE, Sandra

Measurement of the inclusive top quark pak cross section In pp cdllisions at 7 and 8 TeV wifth the CMS detector, MAES, Michael
Measurement of differential cross sections in top pak production in pp collisions with the CMS detector, SYMONDS, Philip Hugh
Measurements of the production properties of fop quark pairs in pp colfsons (includes charge asymmeiry and spin corelations)
with the CMS detfector, DORLAND, Tyler Mc Millan

Measurement of the properties of fop quarks in decays (top quark and W polariation, top quark charge and couplings) with the
CMS defector, SENGHI SOARES, Mara

CMS Measurement's of the Top Quark Mass, STADIE, Hartmut

New approaches in determining the mass of the fop quark: alfernative fechniques and differential measurements, BLYWEERT, Stiin
Measurement of t-channel single fop quark producition in pp cofsions with the CMS detector, IORIO, Alberto Orso Maria
Measurement of single fop production in the tW-channel in pp colsions and search for FCNC with the CMS detfector, BENELLI,
Gabriele

Top Decays with Flavor Changing Neutral Higgs Inferactions af the LHC, KAO, Chung

Probing for fhe t— ch decay at the LHC, HOU, George Wel-Shu

Fourloop on-shall infegrals: MSbar — on-shel relafion and g-2, MARQUARD, Peter

NNLC top quark pair production, HEDLER, Paul

NLO merging in fi+jefs, SCHOENHERR, Marak

Top-quark Pair Production In a Running Mass Scheme, DOWLING, Matthew

Measurement of the inclusive Top quark pak cross section Iin pp cdllisions af 7 and 8 TeV with the AILAS defector, HENRICHS, Anna
fop quark mass measurements in ATLAS, COMPOSTELLA, Gabriele

TOPLHCWG: combinations of fop measurements af the LHC, CRISTINZIANI, Markus

Granco Dimenetts Universita' & INFN Padova
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8 TeV resulfs:

/ ) ATLAS £+): 232 4 2(stat) 4+ 31(syst) + 9(lumi) pb
» Sezione d'urto tt

CMS £¢: 227 4 3(stat) £+ 10(syst) & 10(lumi) pb

CMS ¢4): 228 4 9(stat) 722 (syst) 4= 10(lumi) pb
Total uncertainty (CMS ££): 6.3%
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TOP Properties

= Sezione d'urto tt

= Sezione d'urto toP singolo

Wt-channel

t-channel s-channel

8 TeV resulfs:
ATLAS £+): 232 4 2(stat) 4+ 31(syst) + 9(lumi) pb

R AC 20, oo | [ WA P A | 4 e ey | vl T YA =

t-channel single top quark production

S prelminary, 5.0 15" _TETE\.' _ .:‘_"1” :|: 1::: F::t:

5 OME, 1171 568 !
10 00, 5.4 b

CDF, 7.5 '

-- HLD QCD (5 flavaur scheme)
e {haary uncertairly (scale @ POF)

Camplal, Frederk Mallonl Twamontano, JHEP 10 [2009) 042

MLO+MMLL QG0
theary uncertai ny (scale & POF)
Kidenakis, Phys. Aev.D 83 (2011) 091803
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8 TeV resulfs:

) ATLAS £+): 232 4 2(stat) 4+ 31(syst) + 9(lumi) pb
» Sezione d'urto tt e s

o T W | [ WA P A | 4 e ey | vl T YA =

t-channel single top quark production

S prelminary, 5.0 15" T a2TeV _ BD :|: 1::: F::t:

[ ]
& CMS 117H58 1 St
¥ 03, 54 b

A CDE 7.5

= Sezione d'urto toP singolo

ATLAS m,, summary - July 213, L =205 - 4.7 " ["Preliminary)

ATLAS 2011, all jats”

+ 2 -
S, |, eam 1 1748 + 21 £ 38
ATLAS 2011, I+jats” _ﬂ. - . =
17231+ 023+ 027+ 0872135
& CONF-G0E-08, L =dTE'
= Massa :

ATLAS 2011, cilepton, m," ﬂ 79,004 0,64 + 150

COWF-REHITT, L =dTe!
i sbat =yl

———  wisl. uncedaimy
wist. B JEF & bJBF uncerisiniy
—— ‘il Unceainty

ATLAS Preliminary
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UNnvexsieh TOP Properties INEN
P
i 8 TeV results:

ATLAS £+): 232 4 2(stat) 4+ 31(syst) + 9(lumi) pb

= Sezione d'urto tt

R AC 20, oo | [ WA P A | 4 e ey | vl T YA =

t-channel single top quark production

S prelminary, 5.0 15" _T'_ e _ .:‘_"1” :|: 1::: F::t:

OME, 1171 568 !
03, 54 b
GDF, 7.5 16"

= Sezione d'urto toP singolo

ATLAS m,, summary - July 213, L =205 - 4.7 " ["Preliminary)

ATLAS 2011, all jats”

—————— 4+ 2 -
COWF-3003-00, L o206 B 1748 £ 2.1 = 38

ATLAS 2011, l+jabs®

ol CONF-ROE-OE, L =dTE' ﬂ
= Massa -
ATLAS 2011, diephon, m," ﬂ == 17900 + 1 Al + 1 &0

175.22051+0.71 Tevatron g ——
1723+0.2%5+1%% ATLAS S
1735+03%+0.96 CMS

- 17231+ 023+ 027+ 067 £ 1.35

S combanation
wed B0 EJPG, U o L=50 "

185 170
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UNnvexsieh TOP Properties INEN
P
i 8 TeV results:

A f!i: e
te | B[ %l =1
ey L]
ol
et %)
*

) ATLAS £+): 232 4 2(stat) 4+ 31(syst) + 9(lumi) pb
» Sezione d'urto tt

R AC 20, oo | [ WA P A | 4 e ey | vl T YA =

t-channel single top quark production

S prelminary, 5.0 15" _T'_ e _ .:‘_"1” :|: 1::: F::t:

OME, 1171 568 !
03, 54 b
GDF, 7.5 16"

= Sezione d'urto toP singolo

ATLAS m,, summary - July 213, L =205 - 4.7 " ["Preliminary)

ATLAS 201, all et ———t—1 1749 % 21 + 38

DT G-, - o

ATLAS 2011, l+jabs®
TE

= Massa oo
ATLAS 2011, diephon, m," ﬂ =t 179 00 + 1§ Ad + 1 &
175.2+051+0.71 Tevatron

1723+0.25+13%5  ATLAS
175.5+03%+0.96 CMS

-ﬂ' 17231+ 023+ 027+ 067 £ 1.35

= Test CPT (CMS) :
m,—m.=—272+196+122 Me
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Unnvensme TOP : Anomalie ?

DI PADOVA

2)

/' FCXC, Spmions, Pmne

- Asgmmctria di carica avanti — indietro :

_ N(Ay>0)-N(Ay <0)

Al p = Tevatron4 top top

N(Ay > 0)+ N(Ay < 0) anti-top anti-top
with Ay =y, — vz

AtE N(Aly| > 0) — N(Aly| < 0)
“ " N(Aly| > 0) + N(AJy| < 0)

with Aly| = |ye| — vz

*g:?:ﬂ%fé“nt‘n’;? 15000, 50 107 8t Vs = 7 Te . | 2 —+— Unfolded ATLAS Preliminary

— 1f Prediction T AL L= 0,003 40,004 ] kL]
Ay = 0.066 = 0.020 l+jits = ] Avigluon me300 Gov 8= 7 TeV

[ . | [ Axiglucn m=T000 GeV j Letm 47 15"
10000/ @z
| [ uiijet ]

5000+

Deviation

o . o
-4 -2 o 2 0 100 200 300 400 BO0 600 TOO AOD 8O0

5 T8 2 4
Parton-Level Ay Alyl m, [GeV]

Phys. Rev. D 87 092002 (2013) Phys. Lett. B717, 129 (2012) ATLAS-CONF-2013-078

e Tevatron A, measurements in tension with SM at ~ 2.50.
e LHC A% measurements consistent with SM.

JQ
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D Standard Model

DI PADOVA

J

[pb]

© 7 TeV CMS measurement

$ 8 TeV CMS measurement
—— 7 TeV Theory prediction
—— 8 TeV Theory prediction

L& CMS 95%CL limit

: 24|
E" > 30 GeV E!>15GeV
Inl<2.4 AR(y,) >0.7

Production Cross Section, o,

4.9 b’
-1

36, 19 pb™ ' 50fb" 501"

JHEP 10 132 (2011) EWK-11-009 EPJC C13 2283 (2013) (WV) SMP-013-009
JHEP 01 010 (2012) SMP-12-006 (WZ), 12-005 WW7), 13-005(2Z8)
SMP-12-011 (W/Z B TeV) JHEP 1301 063 (2013) (ZZ7), PLB 721 190 {2013) (WW8)

JQ
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(m b Standard Model

So.
B
i
=% 'E—J/“' DI PADOVA

b
b [e= ]

= ... 1N Ottlma SaIUtC oan " experimental errors 68% CL:

LEP2/Tevatron: today

—
=
1<
N
=
—
o

[pb]

MSSM, M, = 123..127 GeV
SM, MSSM li |

Heinemeyer, Hollik, Stockinger, Weiglein{Zeune "12

| | | | 1 | | | | I | 1 1 | 1 | 1 | 1 1 | | | I-I
168/ 170 172 174 176 178

m, [GeV]
| : : - 19.31b"

. /74
. i 4.9 fb! 49 fb"
36, 19 pb™" __50f"  50M7 aegt  jogem

E" > 30 GeV
Inl<2.4

S
e}
E..

i,
—
O
Q
n
w
w
o
O
-
e,
©
=
-U
o
(a

JHEP 01 010 (2012) SMP-12-008 (W2), 12-005 (WW7), 13-005(228)

| X
JHEP 10 132 (2011) EWK-11-009 EPJC C13 2283 (2013) (WV) b MP-013-005
SMP-12-011 (W/Z B TeV) JHEP 1301 063 (2013) (2Z7), PLB 721 180 (2013) (wwa)I
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vwmsm “VWe have searched ... (Dissertori, Krakow 20r12)

DEGLI STUDI
DI PADOVA

y —
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MSUGRA/CMSSM: tan(B) =30, A, =-2m,, p1 >0 Lepton & Photon 2013

I I I I |L|._._I__ . I I I | [ I I | | I I I I | I I I
S S U || 95% CL limits. o§2=" notincluded.

ATLAS Frellmnary 7| == Expected O-lepton, 2-6 jets

A mem Observed  ATLAS-CONF-2013-047
Ldt=20.1-20.7fo" 15 =8Tev )

f i 4 == Expected QO lepton, 7-10 jets

mmm Observed  ATLAS-CONF-2013-054

. qu = 1800 GeV Expected (-1 lepton, 3 bjets

[+

|
=
n
-

Observed  ATLAS-CONF-2013-0651
— == Expected  1-lepton +jets +MET
\ e | wem Observed  ATLAS-CONF-2013-062
== Expected 1-2 taus +jets +MET
mmm Observed  ATLAS-CONF-2013-026
2-55-leptons, 0 - =3 bjets
ATLAS-CONF-2013-007

§|||||I||

0

3
g
2
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Univnms .. SuSy (non RP) ...
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INFN
(%

Summary of CMS RPV SUSY Resulis* EPSHEP 2013

Prompt LSP Ff f‘}
= |

) bt }'I;-'m
q—qbltu »

4, —aqaq »"

Iy = uevt &,

T et b Vs=7Tev.

TFI — prvt 1233

t-R — thtp 2°

¥ be 2 CMS Preliminary
—= LT A
33

800 1090 1200 1400 1600 1800
Mass scales [GeV/]

1 TeV

N
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CMS EXOT'CA 95% CL ExcLusioN LiMITS (TEV)

q* (ag), cijet
g~ g

q* (@)
q* , dijet pair
. stad £
, 2 Tl
YE M= 2 Tel

'35 M I'a-e [1e ]}
[T}
2' it hadronic) width=1.2%
2 [dijet)
Z' it lepsjet) width=1 2%
Z'SEM ) ibb=0.2
G [dijet)
G {ttbar hadronic)
G [jet+-MET) kiM = 0.2

G Z{I|2(qq)) /M =
W ()
W (dijet)
W {td)
W' — WWZ(leptonic)
W th)
WH, MME=MWR/2
WHE p =10 Te\
pTC, nTC = 700 Gelf
String Resonances (gg)
58 Resonance {gg)
Ef digquarks (gq)
Axtigluan/Golaron (ggbar)
gluino, 3jet, APY

gluina, Stopped Gluina
stop, HSCGP

stop, Stopped Gluino
stau, HSCP GMSEB
hypar-K, hyper-p=1.2 TaV
neutraling, cT-<50cm

1 2 3
F‘

—
S

—

—

———

—

—

Ty —

—
o
T y—

—

T

——
——
T —
—

———

1 2 3
Long
Lived

4]

4

Lo, B=0.5
LG1, B=1.0

LO3 [bv), Q=+£1/3, p=0.0
L3 fbr), Q=423 ar +443, B=1.0
stop (br)

b — W, {31, 21 + b jet
5 q', b't’ degenerate, Vib=1
b = W, I+ets
B = b (10094}
T =tf
t' = bW (100
1" = bWl

G A X analysis, A+ LL/RR
C.l A, X anahysiz, A LL/RR
G, py, destructve LLIM
l._ll i, constructive LLIM
Z.l., single e (HRCKY

C.l., single y (HNCKY

I t, destructive

C.L, Incl. |et, constructive

Ms, vy, HLZ, nED = 3

Ms, vy, HLZ, nED = &

Ms, Il, HLZ, nED = 3

Ms, I, HLE, nED = B

MD, monajet, nED = 3

MWD, manaojet, nED = &

MO, mono-y, nED = 3

MWD, mono=y, nEC = &

MEH, rotating, MD=3TeV, nED = 2

MBH, non-rot, MD=3TeV, nED = 2

MBH, bail. remn., MD=3TeV, nED =

MEH, stable remn., MD=3TeV, nED =

MBH, Cuantum E-H_, MD=3TeV nED = 2

o

]
E

3 4

Contact
Interactions

= Exira Dimensions
& Black Holes

LeptoQuarks

4th
Generation
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i S Flavor Leptonico

DI PADOVA

o)
INFN

/ Ricerca di Proc<3551 rari, soPPrCSSI nel MS

High NP mass scales accessible for tree-level contributions

Dimensional argument:
I'x N (QX 1\4W>
gw Mx

Example: Kp — pTe”

I'sm

For gx =~ gw and B ~ 10714,
My ~ 100 TeV

- Esplorazione per via indiretta di scale inacessibili a LHC:

N

Granco Dimenetts Universita' & INFN Padova



5o Unvmmsm Flavor Leptonico éu/::?
Qs DI PADOVA
/- Ricerca di Proccssi rari, soPPrcssi nel MS \

- Esplorazione per via indiretta di scale inacessibili a LHC

» Presente : solo limiti al LFV. Anomalia a ~ 50 1In g;l

Marciano, Mori, Roney
Annu. Rev. Nucl. Part. Sci. 2008. 58:315-41

T
c
5
o

-

pr

ki

2

=)

Y

1 o
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PSSR %
*

4 0

UNIVERSITA
DEGLI STUDI

~’ DI PADOVA

Flavor Leptonico INFN

(O

90%-CL bound

10°10

o
=]

/- Ricerca di Proccssi rari, soPPrcssi nel MS

- Esplorazione per via indiretta di scale inacessibili a LHC

» Presente : solo limiti al LFV. Anomalia a ~ 50 1In g;l

Futuro:

Marciano, Mori, Roney
Annu. Rev. Nucl. Part. Sci. 2008. 58:315-41

» MEG Upgrade ~ 510" (<2018)
= U=>3e (PSI ~ 5107 (>2018)

= UN->eN (FNAL) ~ 61077 (>2020)
= T =>py, ¢ (Belle2) (>2018)

» g-2@FNAL

N

%
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Q?ﬁj v Flavor Adroni : (soprattutto B)

{”. DI PADOVA

New Physics are corrections to Standard Model processes:

Standard Model New Physics

4 | =

miy, | ANp

Apsym = Ao (CSM + 6 ""P)

What is the scale of Ay p? How much different are C'yp and C'gp/?
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&l pfj U Flavor Adroni : topics

2N nﬂ::M DI PADOVA
NSl

Direct CP violation in B decays

Measurement of CKM angle ~y

CP violation in B mixing
Tensionin B — D(*)TVT
B lifetimes

(Very) rare B decays

Charm physics

Production & spectroscopy

N

= Combinatorial .m0
Hf,] —+ T~ =
BY — gt

= == H“—)'r-",u'i v

3 ‘ BO 4 A0, —

S

B— hth—

ates / (44 Me
o
FTT T TITITTIT]

T g & = %
o 08 g R .
o\ % u'__ll ; i ) .
-y } ) M‘. 3 b \ 4 [ - i P
LU e ~Stephanie Hansmann-Meh¥E
- J 3 W " \“
= e SN AN
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M
i:
\‘? ; n«h_'\:m'I{ll_J%

Direct CP violation in B decays

Measurement of CKM angle ~y
CP violation in B mixing +
Tensionin B — D(*)TVT +

B lifetimes

(Very) rare B decays +
Charm physics

Production & spectroscopy

N

= Combinatorial .m0
Hf,] —+ T~ =
BY — gt

= == H“—)'r-",u'i v

3 ‘ BO 4 A0, —

S

B— hth—

ates / (44 Me
o
FTT T TITITTIT]

T g & = %
o 08 g R .
o\ % u'__ll ; i ) .
-y } ) M‘. 3 b \ 4 [ - i P
LU e ~Stephanie Hansmann-Meh¥E
- J 3 W " \“
= e SN AN
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5 R UNIVERSITA SC one
(ukl 'ﬁ_ﬁ/b DEGLI STUDI a Z] .
\Q,g; !;:U_,j %

5
DI PADOVA

Yiad,

precision measurement 2013 '-lugl....

DK*

Tagged mixed

Tagged unmixed

Fit mixed

Fit unmixed

—
A
9

o

e

—
78]

i
(5

E

=
=
3o
[

-2
=
=

LLHCb
Bs_’B—si Bs—-B,

3

sy
1

M4 e “Stephanie Hansmann:MeR%2
g W3 = =
e : N SRR AN
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*‘@jj UNIVERSITA F]_aVOr h_[gh]lght : B S _> uu

ot i
o +/=| DEGLI STUDI
(“% . ﬂjl J

\ 4% DI PADOVA
N ot

» 21 =30} iﬁcg » 5025}

p» more variables in BDT » cut base selection — BDT

» new & improved variables (PID)

expected sensitivity: 3.7 — 5.0 0 expected sensitivity: 4.8 o

T T

Full EOF . CMS-L=5M'{8=7TeV, L=20m" (3= 8Tev
14F « == Combinatorial .
E BO s ytpu—
12 B0 ity
- —— B0 e
10 u B0  0,— 4

B hthe

-
™
T

—— data
— full POF
q ’

-
Fa
T

combinaterial bkg
<o samilgplonkz by
= s piking by

-
=
T T

o
LI

e
u
=
F
:T’B
]
=
k=]
(=]
]
o

o
T T

I
T T

arXiv:1307.5024
S5/S+B) Weighted Everts / { 0.04 GaV)
arXiv:1307.5025

|

T 1
L

]
T T

ol bt el e g g L1 1a Ly
m ,  [MeV/e?] a8 51 52 63 54 55 86 57 58 658
wh my, (GeV)

— 1.1 0.3 _
BR(Bs — pt ™) =29 T psta) g ieyst)x 1072 BR(B, — putp—)=8011Y x 109

— 40 — 430

BR(B® — ptu™)<7.4 x 10719 at95% CL BR(B? — putp~)<1.1 x 10~2 at 95% CL

. b 12,4, . 10.6 10 : ..
BR(B? — putpu—)=@7 75 (sta) T Ssyst) x 10710 gr(BO ptp—)=35 121 5 1010

— 200 — 200 Stephanie Hansmann-Menzemer
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ot i
o +/=| DEGLI STUDI
(“% . ﬂjl J

\ 4% DI PADOVA
N ot

» 21 =30} Eﬁd) » 5025}

p» more variables in BDT » cut base selection — BDT

» new & improved variables (PID)

expected sensitivity: 3.7 — 5.0 0 expected sensitivity: 4.8 o

T T 3
= Full PDF ]
14 u = = = Combinatarial

E BY & ptp
125 BY —

: B9 ot
105 BY o «lp—pu
B hTh-

-
™
T

-
Fa
T

combinaterial bkg
<o samilgplonkz by
= s piking by

-
=
T T

o
LI

e
u
=
F
‘§
]
=
k=]
(=]
]
o

o
T T

I
gt

S5/S+B) Weighted Everts / { 0.04 GaV)

arXiv:1307.5024

arXiv:1307.5025

|

T 1
L

i I u. RN S AP SRTTY A PR RTT
m MeV/e? 4. 51 B2 B3 54 55 BE 57 58 54
utp I- I m,, (GeV)

— 1.1 0.3 _
BR(Bs — pt ™) =29 T psta) g ieyst)x 1072 BR(B, — putp—)=8011Y x 109

— 40 — 430

BR(BY — ptp7) <74 x 10719 at 95% CL BR(B? — putp~)<1.1 x 10~2 at 95% CL
BR(B? — pwrpT)=(3.7 :é'_'ll{stat}tgli[syst}}>< 10— 10 BR(B? — ptp—)=35 :fi x 10— 10
— 200 — 200

Stephanie Hansmann-Menzemer
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(%‘) o Flavor highlight: B —> pp

L)
\\;9{;’ DI PADOVA

Ve LN
b [e= ]

Observation:

BR(B; — uTp7)=(2.9+0.7) x 107

BR(B" — putp™) = 3.64_“%:2 x 10~ 1Y

DO 10.4fb™

CDF 10fb '

CDF 10fb™

ATLAS 4.9 LHCb 3fb™
preliminary h

LHCb 3fb '

CMS 251

CMS 25t

o ] CMS+LHCbh
L}-»[: lsllil-]ll_[!ll&;: preliminary

saaluy TS IS ETE AT BPEPET S AT EPErE AT AP A | I T I Lo L
0 14 16 18 20 22 0 5 6 7
BB - ) [107) B(B"— ) [107"]

LHCb-CONF-2013-012, CMS-PAS-BPH-13-007

Stephanie Hansmann-Menzemer 26
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iy oo Flavor highlight : B, —> ppt

| Hlly
Wi ﬁ_yg DEGLI STUDI
Q=g DI Pabpova

Observation:

BR(B; — uTp7)=(2.9+0.7) x 107

BR(B" — putp™) = 3.64_“%:2 x 10~ 1Y

BR(Bs — putpu—)=334+027 x 1077

BR(BY - utpu—)=1.07+0.10 x 10— 19

ATLASS using CMS, 1307.5025

preliminary

LHCb 3fb '

CMS 25t MSSM-LL

CMS+LHCb
prehimmary

| CMS 68%, 95% C.L.

[
B(B'— ) [107)

10° x BR(Byg — putp™)

Stephanie Hansmann-Menzemer 26
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e Anomalie : A, nel mixing INFN

Ty oo/
-
|

— a® = (-0.06 + 0.50 + 0.36)% B,

m V//;; o LHCb-PAPER-2013-033-001

d

single most precise resultona;, B

d

e SM | using partial reconstructed
—— B-factories

B DO, 9.0 b B — D*/v + kaon tags:
B Do, 10.4 b

1 +0.36
El?lgbn-‘:.fﬂbfb" a i = (0.06 +0.16° 0.3 ,;)

Babar: arXiv:1305.1575

Stephanie Hansmann-Menzemer
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Uwessra Anomalie : A, nel mixing

DEGLI STUDI
DI PADOVA

P(B—-B)#P(B—- B):

Do: A p=(—0.276+0.067+0.063)%, 3.90 da SM

Non si accomoda facilmente con misure di O} (LHCB)

che viceversa rispettano il MS

HFAG

68% CL contours
- (AlogL£ =1.15)

\LHCb

¢5"* [rad]

Granco Dimenetts Universita' & INFN Padova
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Unatemy Altre Anomalie

s DI PADOVA

= LHCb : B—>KHup
(1 bin anomalo su 24)
P=0.5%, 3.7G

g2 [GeV?/cY]

» Belle conferma anomalia (3.3 0) osservata da
Babar (3.4 0) su: R_’3’<5—>D()TV)

B(B—>D"tv)
» Deviazione da MS (combinando) : 480

\_
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Decay vertex
Primary vertex
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e S Neutrini : Appearence
DI PADOVA ,.......

» P(back.) =710*
= 320 signiﬁ'cance

= 2K : Vu -> \

T2K preliminary

Sig @
sin2208,,=0.1

&
5
[
1

G
(=
=
L

E
—

=

—#— RUNI1-4 data

1000

Reconstructed v energy (MeV)

» Il evento (1->}, T=>%h,1—>h)

2012(*)  2013(now)

6.393x1020
(~Apr 12)

3.010x10%°

Bkgs 3.3+04

4.64%0.51

Observed
Vv, cand.
Events

V. app.
Significance

~
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U Neutrini: GERDA
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Klapdor-Kleingrothaus et al., NIM A 522 d . mn:m..[m |
(2004), PLB 586 (2004): 2 by
» 717 kg year - Bgd 0.17 / (kg yr keV) 5

;i ,

- Al n I

+ 28.75+6.87 events (bgd:*60) ol l' !I. fl ;Ihl..d | |

* (laim: 4.20 evidence for Ovfp ‘Il“ |I || !I | "
boo 201 2020 ) 2060

0 =0 2 2080

+ reported Ty, =1.19x10% yr
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PLE 586 (2004)

(2004), PLB 586 (2004):

+ 71.7kgyear-Bgd 0.17 / (kg yr keV) , . i J
+ 28.75+6.87 events (bgd:*60) e B |
* (laim: 4.20 evidence for Ovfp ’ !‘m
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Expected Signal (after PSD): 5.9 + 14 cts in +2c |

Expected Bckgd (after PSD): 2.0 £ 0.3 cts in £2¢
Observed | 3 0 (0 in x10)

ﬁ!"l JI" |
||'lu\||li|

* 28.75+6.87 events (bgd:~60) "’ ‘ !!

* (laim: 4.20 evidence for Ovpp ‘I“l
 reported Ty, = 1.19x10% yr ﬁm

counts/keV
(%] 3

.
-
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zm:u -lu

counts/(2 keV)
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Expected Bckgd (after PSD): 2.0 £ 0.3 cts in £2¢

Observed: 3.0 (0Oinz*10)
NIRRT H1: Claimed signal |

YRR R g HO: Background only |||l|“=" |
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. e Sabato 20/07 : Joint KCFA-EPS éN/f,?
| )

430 EPS-HEPP Board o’ Sphicas (CERN/Athens)

1440 ECFA 10’ Krammer (HEPHY /Vienna)

14:50 The Update of the European Strategy for Particle Physics 20 Tatsuya Nakada (Ecole
Polgtechniquc Federale de Lausanne (CH))

15:20 The CERN program 20’ Rolf Heuer (CERN)
15:50 The ILC program in Japan 20'Komamimya (Tokyo)

16:50 The OllgOiIlg strategy discussion in the US 20, Andrew James Lankford (Univcrsitg of California
Irvine (US))

17:20 Neutrino program: the future 20’, Andre Rubbia (Eidgcnocssischc Tech. Hochschule Zuerich (CH))

17:50 Accelerator R&D for future machines 20, L eonid Rivkin (Paul Scherrer Institute & EPFL)

\_ _/
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14:50 The Update of the European Strategy for Particle Physics 20 Tatsuya Nakada (Ecole
Polgtechniquc Federale de Lausanne (CH))

~
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dgiin sl Quattro Pilastri della Saggezza Europea INFN

el p1 PADOVA (s
HC R
ngrade of the machine and detectors with a view to co”ecting

ten times more data than in the initial clesign by ~2030...

= Post-LHC
CERN should undertake R&D Projects for PP and e'e High Energy

frontier machines... European ambition is energy frontier Physics

= ILC (Japan)

Europe is not in the Position to construct another |arge accelerator right NOw ...
I the ILC is constructed outside EuroPe within the LHC lifetime ... a logical

conclusion is to contribute

» Long Baseline v
F_'urope should cxplorc the Possibilitg of major Participation

in Ieading long~basc|inc \Y, Prcjccts in US and JaPan

\_ _/
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UsrvamsiTh Heuer : the CERN Program

DEGLI STUDI
DI PADOVA
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INF
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=

“CERN should undertake design studies for accelerator projects in a global
context, with emphasis on proton-proton and electron- positron high-
energy frontier machines.”

1920 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

LHC A Construct, Physics

HL-LHC Design, R&D  Construct, Physics P I'Dj ect

Kick-off meeting: 111" Nov. 2013 Design, R&D Construct.  Physics
(Daresbury) -
Study : VHE-LHC
with TLEP
Kick-off meeting: February 2014
(CERN)
EPS HEP 2013
@ Frédérick BORDRY 38
7 20t July 2013
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"%b + Lake Geneva

80 'I%V wrth 16 T ba&ecl on b{b}Sn dlpoles
IOO TcV _ wnth ZO Tbascd on HTS cllpolcs
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5:50 The ILC program in Japan 20'Komamimya (Tokyo)

16:50 The ongoing strategy discussion in the US 20’ Andrew James Lankford (Univcrsitg of California
Irvine (US))
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5:50 The ILC program in Japan ZO‘Komamim@ yo)

16:50 The ongoing strategy discussion in

Irvine (US))

20", Andrew James Lankford (Univcrsitg of California
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[Press release] Announcement of the results of the ILC candidate site evaluation
in Japan

The ILC site evaluation committee of Japan has assessed the two candidate sites based on technical
N Al X L
and SeCio- A~ chagin

Ao
2

The Kitaka.

Akita  Moricka
& quote. "the site offers several geological advantages.’
}% including stability against earthquakes of any size”
[208 km from Fukushima)
e a% 3

($iouth Korea) (Japan) Ful:f.;ma
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[Press release] Announcement of the results of the ILC candidate site evaluation
in Japan

The ILC site evaluation committee of Japan has assessed the two candidate sites based on technical
" A %A
and socio-G A~ changin
I.( >J| ADmoni
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The Kitaka.

Akita  Moricka

& quote. "the site offers several geological advantages,’
}: including stability against earthquakes of any size”
[208 km from Fukushima)
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from Jiji Press
6 August 2013

Japan Needs Years to Make Decision on ILC Building: Science Council Panel

-Members of a Science Council of Japan panel agreed in principle on Tuesday that Japan shoulq spend several years to examine

the significance of leading the proposed international project to construct a next-generation large-
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Snowmass Report: Bedeschi @ CSN1

-

INFN

DOE definisce disponibilita’ per 1 prossimi 10 anni
Ipotesi di bilancio costante per HEP
Nuovi progetti devono fittare in 1 G$ su 10 anni

Questi fond1 devono essere trovati all’interno del budget corrente
Priorita’ da definire per I’estate 2014

Comunita’ divisa tra LBNE e LHC upgrades/(ILC)
I fondi bastano per LBNE e LHC upgrades ridotti

#Riduzione impegno su LHC upgrade avra’un impatto sulla definizione
complessiva degli upgrades anche vista la situazione europeea

Contributi a IL.C o simili solo da accordi ad alto livello tra
USA ed altri stati (e.g. Giappone)

\_

N

_/
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: : NIVERSITA /j
il =asr Update of the European Strategy for HEP (Nakada) (NEN

DI PADOVA

/ Calendario : \

Open Symposium organised by the Preparatory Group in
September 2012 in Krakow

The draft proposal by the European Strategy Group as out
come of the meeting in January 2013 in Erice

First Council discussion in March 2013, finalising the
agreed draft for the formal approval later

Formal adoption by the CERN Council 1n 1ts special
Strategy Session 1n Brussels in May 2013

= Strategy Paper : Prcambolo < l7caPito|i

— Four for selected high priority large scale projects:
LHC, HE frontier machine R&D ete” (ILC), long baseline v

Granco Dimenetts Universita' & INFN Padova &4
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- CERN Post-LHC accelerator programme
Japan IL.C

Long baseline neutrino

~
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SRR D I quattro pilastri: (1) LHC INFN

7|4 <12 DEGLI STUDI L/

“The discovcrg of the Higgs boson is the start of a major

Program O{: WOI"( oee

E:uroPe’s toP Priority should be the exploitation of the full
Potential of the LHC ...

ngracle of the machine and detectors with a view to
co"ecting ten times more data than in the initial clcsign bg ~

2050 ...

Rccluircs mz?jor resources in F_‘urol:)c till ~ mid 2020 ... Needs

of Forcign contributions’

\_ _/
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e w1 quattro pilastri: (2) Post-LHC INFN

7 DI PADOVA

~

“EuroPe needs ... to propose  an ambitious Post—-LHC

accelerator Project at CERN ... when Phgsics results from 14
TeV LHC running will be available.

CERN should undertake R&D Projccts for PP and e‘e High
E:nergg frontier machines ... in collaboration with national

institutes, LABs and universities worldwide.

E‘.uroPcan ambition is energy frontier Phgsics

\_ _/
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SR Lo, I quattro pilastri: (3) ILC INFN

7 DI PADOVA L/

“There is a strong scientific case for an e*e collider

complcmentary to the LHC ...

The initiative ... from ... JaPan is most welcome, and

Europe groups are eager to Partccipatc

Europe is not in the Position to construct another |argc

accelerator rignt NOW ...

if the ILC is constructed outside Eurol:)c within the LHC

ifetime ... a logical conclusion is to contribute “

\_ _/

Granco Dimenetts Universita' & INFN Padova 21




S U I quattro pilastri: (4) veutrini INFN

s yS/ DI PADOVA

-

E‘urol:)c should cxplorc the Possibi

Particil:)ation in |eading |ong~base|ine V
and JaPan

\_

“strong scientific case for |ong baseline v programme

cxploring CP violation and the mass hierachg

N

ity of major

optimizing the E'.uropcan contribution for v programme
vis a vie the E‘.uropcan ambition of high energy frontier ©

:>rojccts in UJS

_/
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15:20 The CERN program 20’ Rolf Heuer (CERN)
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UNIVERSITA Heue‘r S LHC PrOgr aimnmec

ol ﬂ/g DEGLI STUDI
Gosttia DI PADOWA

< LHC startup, Vs = 900 GeV

Vs=7~8 TeV, L=6x10*3 cm?s!, bunch spacing 50 ns
~20-25 fb-!

Go to design energy, nominal luminosity

Vs=13~14 TeV, L~1x1034 cm2s!, bunch spacing 25 ns
~75-100 fb-!
~ Injector and LHC Phase-1 upgrade to ultimate design luminosity

Vs=14 TeV, L~2x10%* cm?s1, bunch spacing 25 ns
HL-LHC Phase-2 upgrade, IR, crab cavities?

Vs=14 TeV, L=5x10** cm2 s, luminosity levelling

Granco Dimenetts Universita' & INFN Padova



e Heuer: LHC programme

pI PADOVA

NS

2009 < LHC startup, Vs = 900 GeV
2010

2011 Vs=7~8 TeV, L=6x10*3 cm?s!, bunch spacing 50 ns

2012

v Thereis a program at the energy
s o frontier with the LHC for at least 20

2015

2016 968 S:

o 7 and 8 TeV

2018

2019 4 TeV cﬂesign luminositg
o 4 TeV lﬁigln luminositg (HL~-1LHC)

2021

) fb-
2022 LS3 HL-LHC Phase-2 upgrade, IR, crab cavities?

2023
20807 Vs=14 TeV, L=5x10** cm2 s, luminosity levelling 3000 fb*
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Heuer: LHC programme

< LHC startup, Around 2022 the
present Tri Ple’c ma%“ucts
Vs=7~8 TeV. L= reach the end of their 50 ns

useful life (due to

| radiation damage)
Go to designenc __4nqd will anyway need
rcPIacing.

Vs=13~14 TeV, in addition the ng 25 ns
Luminositg of the LHC ~75-100 b

Injector and LH(  Will saturate by then  iesien luminosity

~20-25 fb!

Vs=14TeV,I~2  Time foran  Snos
ngracIc:
HL-LHC Phase- Hl -1 HC.

Vs=14 TeV, L=
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wesn — Hener : Post- LHC (1) VHE LHC
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“CERN should undertake design studies for accelerator projects in a global
context, with emphasis on proton-proton and electron- positron high-

energy frontier machines.”

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

M3 Construct.  Physics | Upgr

today

N[00 Design, R&D | Proto Construct. Physics

HL-LHC Design, R&D Construct. Physics PrOj ect

Construct. Physics

Kick-off meeting: 111 Nov. 2013
(Daresbury)

Design, R&D = Proto

Study : VHE-LHC
with TLEP

Kick-off meeting: February 2014
(CERN)

EPS HEP 2013

Frédérick BORDRY
20 July 2013




Dreymamcd Heuer : Post - LHC (2) CLIC

sess CLIC 3 TeV

s CERN existing LHC ; e
[ Potential underground siting : #.y f

! ssess CLIC 500 Gev
.'.5*“ ssss CLIC 1.5 TeV

DI PADOVA L/

W A A I
- e F i

}_- Legend o,

= T »

-
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Heuer : altre attivita' @ CERIN

J

~ enab]e !az]ge scale detector &evelopment ancl tests For
neutrino detectors, e.g. L AGUNA, ICARUS-NESSIE

~ Iaunch stucig 1Cor a neutrino (test) beam n the North Area

» Fixed Target :
e HIE-Isolde as aPProvecl and ongoing
e AD and ELENA as aPProvecl and ongoing;

e extension for GBRAR aPProvecJ

e addition of a storage ring under consideration

e n-TOF (with EAR2) as aPProvecl
e CNGS terminated

\_

/(

Granco Dimenetts Universita' & INFN Padova



iy weem - Sabato 20/07 : Joint LKCEA-EPS

ALY DI PADOVA
n . >

2
T
2)

1

15:50 The ILC program in Japan 20'Komamimya (Tokyo)
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C
/ Documento della JAHEP (18/10/2012) )

ILC shall be constructed in Japan as a global project based on
agreement and participation by the international community.

Scenario : Start with a Hi ~250 GeV.
raded Iin stages up to a center-of-mass energy of ~500 GeV,

which is the baseline energy of the overall project.

Japan covers 50% of the expenses (construction) of the overall
project of a 500 GeV machine. The actual contributions, however,
should be left to negotiations among the governments. )

Granco Dimenetts Universita' & INFN Padova +9



ye wwsProposal for a Phases Execution of the ILC

)

2013 April ILC Taskforce started in MEXT Japan

2014 May ECFA LC (DESY, Hamburg)

2013 June ILC Event TDR Review is completed
(Tokyo = Geneva = Chicago)

2013 June-August In Science Council of Japan
ILC Review Committee was formed

2013 July EPS-HEP 2013 (Stockholm, Sweden)

2013 Summer A site in Japan will be chosen by

scientists (MEXT, Politicians all agree to the process)
2013 Nov. 11-15 LCWS2013 The University of Tokyo

; INF
2 Y DI PADOVA C
/* DoPoclichc‘ \
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» Schedula (“Vcry oPtimistic but not imPossiblc”):

2013 July Site evaluation by scientists will be completed in Japan

2013 fall New organization within Japanese government is
expected to be formed and in preparation to bid to host
the [LC

2014-15 Intergovernmental negotiation
Linear Collider Collaboration (Lyn Evans and |ILC
sector) continue to refine the design and organization of

the global lab for ILC

2015 International Review of the ILC project (LHC physics

@13-14 TeV)

2016 Construction starts (accelerator + detectors)
2026 Commissioning of the ILC machine

Granco Dimenetts Universita' & INFN Padova
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[Press release] Announcement of the results of the ILC candidate site evaluation
in Japan

The ILC site evaluation committee of Japan has assessed the two candidate sites based on technical
and socio-environmental criteria and unanimously concluded as follows:

The Kitakami site is evaluated to be the best domestic candidate site for the ILC.

ILC Strateqy Council Official Website

J(
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[Press release] Announcement of the results of the ILC candidate site evaluation
in Japan

The ILC site evaluation committee of Japan has assessed the two candidate sites based on technical
N Al X L
and SeCio- A~ chagin
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The Kitaka.

Akita  Moricka
& quote. "the site offers several geological advantages.’
}% including stability against earthquakes of any size”
[208 km from Fukushima)
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[Press release] Announcement of the results of the ILC candidate site evaluation
in Japan

The ILC site evaluation committee of Japan has assessed the two candidate sites based on technical
" A %A
and socio-G A~ changin
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The Kitaka.

Akita  Moricka

& quote. "the site offers several geological advantages,’
}: including stability against earthquakes of any size”
[208 km from Fukushima)
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from Jiji Press
6 August 2013

Japan Needs Years to Make Decision on ILC Building: Science Council Panel

-Members of a Science Council of Japan panel agreed in principle on Tuesday that Japan shoulq spend several years to examine

the significance of leading the proposed international project to construct a next-generation large-
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16:50 The OllgOiIlg strategy discussion in the US 20, Andrew James Lankford (Univcrsitg of California
Irvine (US))
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/- Rassegna dei Prossimi Proccssi decisionali.

~
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/- Rassegna dei Prossimi Proc:essi decisionali.

Goal: Identify compelling HEP
science opportunities over an
» Snowmass (29/07 6/08) approximately 20-yr time frame

Not a prioritization, but can make
scientific judgments

N
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e US Strategy
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INFN
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/- Rassegna dei Prossimi Proc:essi decisionali.

Goal: Identify compelling HEP
science opportunities over an
» Snowmass (29/07- 6/08) approximately 20-yr time frame

Not a prioritization, but can make
scientific judgments

P5 (2013-2014") :

o,

* The P5 process takes the science vision of the community and turns it into a
plan that is feasible and executable over a 10-20 year timescale.

o Decide on the project priorities within budget guidance from agencies
* in detail for the next 10 years, in broad outline beyond that

N
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Snowmass Report: Bedeschi @ CSN1

-

INFN

DOE definisce disponibilita’ per 1 prossimi 10 anni
Ipotesi di bilancio costante per HEP
Nuovi progetti devono fittare in 1 G$ su 10 anni

Questi fond1 devono essere trovati all’interno del budget corrente
Priorita’ da definire per I’estate 2014

Comunita’ divisa tra LBNE e LHC upgrades/(ILC)
I fondi bastano per LBNE e LHC upgrades ridotti

#Riduzione impegno su LHC upgrade avra’un impatto sulla definizione
complessiva degli upgrades anche vista la situazione europeea

Contributi a IL.C o simili solo da accordi ad alto livello tra
USA ed altri stati (e.g. Giappone)
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