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Main Axes

Theory:
Precision calculations
for SM and new physics
processes, model building,
development of tools for
interpretation of the

LHC results, new |
for searches &
experiments.
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Our searches: yy, y+MET,
II, th, tt, etc.

ATLAS Preliminary

No New Physics yet 2017

ATLAS Exotics Searches* - 95% CL Exclusion

Status: August 2016 [£dt=(3.2-20.3)fb! V5=813TeV
Model £y Jetsi ET' [rdif] Limit Reference
T — T T T T T
ADD Gk +g/q - >1j Yes 32 6.58 TeV n=2 1604.07773
ADD non-resonant {{ 2ep - - 20.3 n=3HLZ 1407.2410
ADD QBH — {q Tenu 1j - 20.3 n=6 1311.2006
ADD QBH - 2j - 15.7 My, 8.7 TeV n=6 ATLAS-CONF-2016-069
ADD BH high ¥, pr 2len 22j - 3.2 M, 8.2 TeV n =6, Mp = 3 TeV, rot BH 1606.02265
ADD BH multijet - >3] - 36 | M 9.55TeV. n =6, Mp =3 TeV, ol BH 1512.02586
RS1 Gix — ¢ 2e. S - 203 | keSS 26E T KW =01 14084123
RS1 Gk — vy 2y - - 3.2 Gkk mass, 3.2TeV k/Mp =01 1606.03833
Bulk RS Gkx — WW — qqlv 1epu 1J Yes 138.2 Gy mass 1.24 TeV k/Mg = 1.0 ATLAS-CONF-2016-062
Bulk RS Ggx — HH — bbbb - 4b - 13.3 Gkk mass 360-860 GeV k[Mp =1.0 ATLAS-CONF-2016-049
Bulk RS gk — tt Tepu 21b2102 Yes 203 [EREEESSI e zeren BR=0.925 1505.07018
2UED/ RPP le,u 22b24] Yes 3.2 KK mass 1.46 TeV Tier (1,1), BR{A!Y — t) =1 ATLAS-CONF-2016-013
SSM 2’ — {1 2epu - - 13.3 2’ mass 4.05 TeV ATLAS-CONF-2016-045
SSM 2’ — ¢ 27 - C1es | Zmass  202Tev 1502.07177
Leptophobic Z’ — bb - 2b - 3.2 Z’ mass 1.5TeV 1603.08791
SSM W' — (v Ten = Yes 13.3 W' mass 4.74 TeV ATLAS-CONF-2016-061
HVT W’ — WZ — qgqvvmodel A Oe,u 1J Yes 13.2 W’ mass 2.4 TevV gv—1 ATLAS-CONF-2016-082
HVT W’ — WZ — gqqq model B - 2J - 15.5 W’ mass 3.0 TeV g = ATLAS-CONF-2016-055
HVT V' — WH/ZH model B multi-channel 3.2 V' mass 2.31 TeV gv = 1607.05621
LRSM W}, — tb 1epu 2b,0-1] Yes 203 1410.4103
LRSM W/, — tb Oeu 21b1J - 203 1408.0886
. Cl gqqq - 2j - 157 | A 19.9TeV 7 =-1 ATLAS-CONF-2016-069
Cl{tqq 2e,pu - - 3.2 A 25.2TeV i =-1 1607.03669
Cl uutt 28823 euz1b21] Yes 203 [ eTevl Cral = 1 1504.04605
Axial-vector mediator (Dirac DM) Oe,pu =1j Yes 3.2 ma 1.0 TeV £¢=0.25, g,=1.0, m(y) <250 GeV 1604.07773
. Axial-vector mediator (Dirac DM) O e, i, 1y 1j Yes 3.2 ma 710 GeV £,=0.25, g,=1.0, m(y) < 150 GeV 1604.01306
ZZyy EFT (Dirac DM) Oep 1J,21)  Yes 3.2 | M. 550 GeV' m(y) < 150 GeV ATLAS-CONF-2015-080
Scalar LQ 1°t gen 2e >2j - 3.2 LQ mass 1.1 TeV p=1 1605.06035
. Scalar LQ 2™ gen 2p =2j - 3.2 LQ mass 1.05 TeV p=1 1605.06035
Scalar LQ 3™ gen Tenu >1Db, >3] Yes 20.3 =0 1508.04735
VIQTT — Ht 4+ X e =22b,>23] Yes 20.3 Tin (T,B) doublet 1505.04306
VLA YY - Wb+ X Te,p z1bz23] Yes 20.3 Y in (B,Y) doublet 1505,04306
VLQ BB — Hb+ X leu =22b,23] Yes 20.3 isospin singlet 1505.04306
VLQBB = Zh+ X 2/z3eu  =2>1b - 20.3 Bin (B,Y) doublet 1409.5500
VLQ Q@ — WgWaq tenu >4) Yes 20.3 1509.04261
VLQ Ts/3 Tsj3 — WEWE 2(SS)z3euz1b 1] Yes 3.2 ATLAS-CONF-2018-032
Excited quark g* — gy 1y 1j - 3.2 4.4 TeV only u* and d”, A — m(q") 1512.05910
Excited quark q* — qgg - 2j - 15.7 5.6 TeV only u* and d*, A = m(q*) ATLAS-CONF-2016-069
Excited quark b* — bg - 1b, 1] - 8.8 ATLAS-CONF-2016-060
Excited quark b* — Wt lor2e,u 1b,2:0j] Yes 20.3 fe=fh=fr= 1510.02664
Excited lepton {* Jeu - - 20.3 A=30TeV 1411.2921
Excited lepton +* 3eut - - 20.3 A=16TeV 1411.2921
LSTC ar — Wy Teu 1y - Yes 20.3 1407.8150
LRSM Majorana v 2ep 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — ee 2 e (SS) - - 13.9 DY production, BR(H™ — ee)=1 ATLAS-CONF-2016-051
Higgs triplet H*= — {1 Be T - - 20.3 DY production, BR{H;* — f1)=1 1411.2921
Monotop (nen-res prod) Tepu 1b Yes 20.3 Snon-res = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, |g| = 5e 1504.04188
Magnetic menopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059
- \E=13Tev M| L c ol N PSS | s M
= e -1
10 1 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. Lower bounds are specified only when explicitly not excluded.
+Small-radius (large-radius) jets are denoted by the letter j (J).

Searches will continue!




Searches Theory (& Experiment)

e BSM phenomenology: SUSY@NLO, Composite Higgs, Dark Matter...
* Tools: SModels, MadAnalysis5, Lilith...

 Forums: Interpretation of the LHC results for BSM studies, Dark
Matter WG

’ DM Simplified Model Exclusions  ATLAS Preliminary March 2017

= 12r 7] = Dijet
g Dijet 8 TeV f5 = 8 TeV, 20.3 fb”'
— B ,b{or’ / 7 Phys. Rev. D. 91 052007 (2015)
b B / T Dijet 45 = 13 TeV, 37.0 16"
g 1 — - arXiv:1703.09127 [hep-ex]
s I~ / N Dijet TLAYS = 13 TeV, 3.4 fb
g ATLAS-CONF-2016-
= i Q,.\q,/ i 2016-030
z — —miss
0.8 §/ — ETﬂ +X
B 'OQ . ET*+y¥E = 13 TeV, 36.4 fb”
Q@\/ i CERN-EP-2017-044
N\
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L " i Vs =13TeV, 36.1 fb"
N / | ATLAS-CONF-2017-027
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ATLAS Tracklng Upgrade (2024-25)

g 4005— TLAS Simulation TkInclined — Goals: improved tracking
o = n=10 n=20 3
350 = performance in higher
- 11:3.0 - . o .
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250— — .
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:zg nead Inclined Layout
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b-jet efficiency



Next 10 years



Beyond Standard Model

LHC

Non-LHC

Search for any deviations from Standard Model

predictions
A

Direct observation: In-direct observation:

Our searches: yy, y+MET, Diboson measurements (VBS),
Il, tb, tt, etc. Double Higgs production,
Measurements of CKM angles,
Flavour anomalies,
Precision QCD...

Measurrement of neutron electric dipole moment,
Measurement of magnetic resonant transitions between neutron quantum
states in the gravity field, etc... Future collider experiements.




LHC Timeline

LHC
YETS 13.5-14 TeV 14 TeV 14 TeV energy
injector upgrade 5t07 XI
cryo Point 4 limit _ nomina
DS collimation ?nrtye(_)rér(r:]tlion . HL LH(_: luminosity
P2-P7(11 T dip.) regions installation i

Civil Eng. P1-P5 . .

2019 2020 2022

2017 2025 2026

radiation
damage experiment

. experiment upgrade 2 x nominal luminosity
/ phase 1 —

upgrade phase 2

integrated
luminosity

Upgrades: Upgrades:

ALICE Inner Tracking ATLAS LAr Electronics
ATLAS LAr Electronics & Inner Tracker

LHCb DAQ ? LHCb Calorimeter ?




LHC Timeline

LHC
YETS 13.5-14 TeV 14 TeV 14 TeV energy
injector upgrade 5t07 XI
cryo Point 4 limit _ nomina
DS collimation ?nrtye(_)rér(r:]tlion . HL LH(_: luminosity
P2-P7(11 T dip.) regions installation i

Civil Eng. P1-P5 . .

2019 2020 2022

2017 2025 2026

radiation
damage experiment

. experiment upgrade 2 x nominal luminosity
/ phase 1 —

upgrade phase 2

integrated
luminosity

Upgrades: Upgrades:

ALICE Inner Tracking ATLAS LAr Electronics
ATLAS LAr Electronics & Inner Tracker
LHCb DAQ ? LHCb Calorimeter ?

Operational Responsibilities: Calorimeters & related performance studies,
Computing, etc.




LHC Timeline

LHC
YETS 13.5-14 TeV 14 TeV 14 TeV energy
injector upgrade 5t07 XI
cryo Point 4 limit _ nomina
DS collimation fnrtye(_Jrggtlion . HL LH(_: luminosity
P2-P7(11 T dip.) regions installation i

Civil Eng. P1-P5 \ .

2019 2020 2022

2017 2025 2026

_/
radiation
q 2 x nominal Iuminocsl;iat;’/nage experiment
L — ~ | upgrade phase 2
- ATLAS LHCb ALICE (HI)

2017 40fbL 5fb-1 1nbL

2019 150fb-L 8fb-1

2024 300fbL 28fb-L

2028 1000fb? 42fb1 10nb!



SM EFT

H To Do \
e SMscale ~v =246 GeV, no BSM physics seen below A ~ 1 TeV

—>parameterize the BSM using an EFT extension of the SM

_ 7l(d=4) 1 d=6) ~(d=6
L = LE@M + PZ Cg )Oz )

+ %Z =00\ ¢ ..

e Usually(*) leading effect from interference of d=6 and SM ~(v/A)? and

can neglect d>8 and |c!4=®)|2,

— Report experimental constraints on the c, compare to model

predictions

* Straightforward to extend to higher orders in SM couplings

* Many operators: 2499 for n,_ =3

* Higgs operators
 Other EW operators (TGCs)

Measu- Theory

rements =¥, predictions
e 4-fermion operators (flavour measurements) planned are crucial.

From N. Berger @ GDR TeraScale 2016

13



Double Higgs Production

To Do

Direct information on the shape of the scalar Higgs potential

L. Cadamuro @Moriond EW 2017

g

g

Ogg-HH = 33.49+435 (scale) £ 2.1 (PDF) + 2.3 (as) fb

[13 TeV, NNLO + NNLL with top mass effects, HXSWG, arXiv:1610.07922]

AvHH - H g’mj“‘H
_|__| - : ty
Y S~ H 9 TOEO ---H
Obs. (exp.) 95% C.L. limit on a/gsm
Chan. CMS
ATLAS | A=
bbbb 29(38) | 342 (308)
bbWW 410 227)_
bbrt 28 (25)
[
bbyy | 117 (161) | 91 (90)
WWyy | 747 (386)
2.3-3.2 b 13.3 fb 35.9 fb!

[=]: Test of anomalous HH couplings

Negative interference between HH
production with and w/o HHH vertex.

>

o) Sf"I‘"TI'T"I“"l"'*'l""J_|

£ I = Non-resonant HH prediction | [~

= rATLAS @ . Expected Limit (95% CL) |

&= o s Simulation Preliminary s Expected= 1o 1 0O

| _S - Expected + 2¢ I

0 C 1s=14TeV, 3000 fb ! <
T - _
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- I P

— N

=

0.5 ~

1

S

% s 0 5 10 15 20 =

7\‘HHI—I/lﬁII\.-I'.IH

In bbyy expect 9.5 signal over 90.9
bkg events in 3 ab?! (~1c) Need to
combine with other channels & CMS. 14



Flavour Anomalies

(a)

b w* Hu
RVAVAVAVAVAVAVAVES
t \Y
e VAVAVAVAVAVAVAVES
s W W

LHCb reported 2-3 sigma

anomalies in various

b—sll measurements (BRs,
angular observables, ...) and
in b—>ctv. FCNC sensitive to
BSM contributions through

the loops.
2.0 —— : , T
1.5 i
L
1.0 L v—— , y
0.5 |- ® LiCh
. LHCb Preliminary " g:ﬁ:r |
0.0 L~ U B
0 5 10 15 20
* PRD 86 (2012) 032012 e [GCV2/64]

* PRL 103 (2009) 171801

] BRops(Bs—> 1)/ BRy (B, 1p)=0.76"020, 1

1l
—> More precise measurement needed.
i
BR(B,—ppy) ~5 BR(B,—pp), not seen yet.
Also interesting to see B.—~epy.
To De

o Lo L L R L AL L L

Q n . -1

~ [ “ B 5ufpy SM —4— LHCb data points 3fb ]

E 14:— HB%M—; NP ;gllfit ) —
s T 1 o
R — B: »h'h B
g 12 n 1 e, Bz(+)—>ﬂo(+)}l+u : Z<
< 10k By K)utv 4 Z
% -t e Combinatorial . -
< 8F q4 o
= - 1B
= B 4 O
S 6f 1o
) B 1O
4 -4 O
n 1N
2 4 <

) T T 1

“““““ oy A

O . I T ST S
4600 4800 5000 5200 53400 5600 5800
m,. - [MeV/c?]

Sign of New Physics? Stat Fluctuations?
QCD effects not fully accounted for?



Probing QCD with Quark Gluon Plasma (QGP)

e Study of QGP in Pb-Pb: new constraints on strong interaction

e Study of pp collisions: baseline for the QGP study and for comparisons
with QCD calculations;

* p-Pb collisions: cold nuclear effect
ALICE @ LPSC:
Inclusive jets, jet-jet and photon-hadron/jet correlations measurements

—>parton fragmentation related observables H o Do \

—in-medium modification of parton energy loss and energy

redistribution at ~ low p;
New b-tagging methods for heavy flavour identification in jets:

— use to study quark flavor dependence of energy loss in QGP: test

dead cone effect prediction ;



Beyond LHC: nEDM



Beyond LHC: GRANIT



Beyond LHC: new colliders

et Clic \.‘\‘\\\\_\-—‘.(.
Small ILC

groups @
mc@ LAPP & LPSC
4 20 ' FRANKREICH Following
,’/\ = \\ developments
/? NR/ X on FCC,
\\ ,l CLIC and
\ 4 =
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Backup



ol [pb]

Ratio to NLO

ATLAS-CONF-2016-043

Dibosons to VBS

~ T

ATLAS

50 Wzl g
[~ ® ATLAS ys=13 TeV (m,  66-116 GeV), 3.2 fb” 7]
[C 4 ATLAS ys=BTeV (m_ 56 116 GeV), 20.3 fb” LAPP -
40%- ATLAS {s=7 TeV (m,  66-116 GeV), 4.6 b 4 ]
- v Do V5=1.96 TeV (m,_ 50-120 GeV), 8.6 fb™ -
30;<> CDF Vs=1.96 TeV (corr. tom,  60-120 GeV), 7.4fb e
20— 7
: = MATRIX NNLO, pp—W2Z [mZA" 66-116 GeV) _|
- Tevatron NNPDF3.0, 1 =y =(m_+m,)i2 .
10; . == MCFM NLO, pp—WZ (m,_ 66-116 GeV) __|
- Le=" CT14nlo, i =y =m,,,/2 —
- Far” = =MCFM NLO, pp—W2Z (m,  60-120 GeV) |
=" CT14nlo, p_=p _=m,,,/2 -
O—" . | | ! TR T ! —]
1 4 :_ WI T [ | N [ [ _;
12F - [ —
(|EETIEETEPED -
= | L L | L | I L | =
2 4 6 8 10 12 14
Vs [TeV]
AN S , — ‘ I
AQ? ——— ATLAS Preliminary
9 —— — ATLAS combined 8 + 13 TeV !
= ATLAS {5=13TeV, 13.3fb"
== ATLAS Vs =8 TeV, 20.3 fb”
. — ~= ATLAS Vs =7 TeV, 4.6 b’
A p——
ACD =
WZ - £'vee
Ax?x0.1 e w—
P S A S B B u
-0.05 0 0.05 0.1 0.15 0.2 0.25

aTGC Intervals at 95% C.L.

%) T ' T ' T =
8 -f':j 450 ATLAS Simulation Preliminary VBS WZ (SM) 3
S i [ L-s000w' 277 SMVBS WZ + 3
® % fry;=1.0TeV* 3
Q 350 I vBs wz (swm) 3
g 300 E
S 250F SMWZQCD =
Q. 200 =
N E 3
> 150 -
T - ]
o 100 —
1 C
— 50
B - ‘ 7
0.6 0.7 0.8 09 1
P TeV
Ly = %Tr[W WHEY 3 Tr[ W W1 Mo [1eV]
v 1011 Ty
— - ATLAS .
8 9t Simulation E
@ g Preliminary E
mﬂo u‘é’ - —3000 fb’ ]
S 7? :
O gL —300fb =
. 5;., ............................................................ é
4 E
" 3 .
o - -
2 E
1 E
" 1 1 1 11 Il | 111 ‘ 111 J 111 |:

!

% 02 040608 1 1214 1.6
£ /A% (VBS WEZEVIT) [TeV]
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H—yy couplings

ATLAS-CONF-2016-067

LA LI B B L L T |

| ATLAS Preliminary —e—i Total

. Vs=13TeV,1331b"

L o My =025 '35
- o M, =023 1%
n —e——1 W, =224 g5
- by =050 13
- bam =095
m e =117 0%
AT R S

Signal Strength

New ggF N3LO calculation

JHEP(2016)058

* +3% change in oM

QCD pert. uncert. 7.8% - 3.8%

PDF+o, uncert.:

~7% 2 3.2%

Experimental precision needs

to catch up with theory!
From N. Berger @ Dissecting the LHC results 2017

ATLAS Simulation Preliminary

\'s =14 TeV: [Ldi=300 b ; jl_dt 3000 fb”

(comb.
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(VBF-like

(WH-like
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(ttH-like

H—yy

H—ZZ
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(VH-like
(ttH-like

(VBF-like
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(0

(1
(VBF-like

H—Zy

(incl.
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(WH-like
(ZH-like

H— bb

H—tt (VBF-like
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(incl.
(ttH-like

)
i)
j)
)
)
)
)
)
)
)
;
H—-WW (comb. ;
j)
)
)
)
)
)
)
Houu ;
)

910-¥10c-dNd-SAHd-11V

0.2
Old extrapolatlon

0.4

Analyses improved.

Sizable theory uncertainties!

L -

Ap/p
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https://indico.in2p3.fr/event/14408/

CKM angles

To Do

arXiv:1612.07233

19 el 5 AR 1
L \3 1 o1 nost HFAG
1.0 @ & ] _Summer 2016 .
_— - Now (CKMFitter):
B . IS . o
o5 1 5012 1971 68% CL contours _
i ] 1, NeIERBh) sin2B=0.691+0.017
: 1 & CDF 96 b™"
= o0l - = 010}
“F 1. Y =(72.253 5 ¢)°
- s
it 7 oo $.=-0.015+0.035rad
-1.0 :_ Y €k _:
: . wiwezpo | 006 ATLAS 19.2 ™"
- ICHEP 16 . faxcl at CL = 0.95) -
1 1 1 1 1 1 1 1 ] 11 1 1 1 1 1 1 1 L1 1 I 1 1 1 |_ L 1 1 I 1
30 -ol.s 0.0 o.ls 1[0 15 2, -04 =0.2 0.0 02 0.4 LHCb

5 ICHEP 2016 d) ;;53 [ra d]

Uncertainty

~ T T T T ] T T T T ' T T T I T 0 |= ‘; T k <l 72N - ) ' I " I g =-l(),(x)l§245i‘0,(xx!)(”7 5 :
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m * ===* Part, reco. y K oyn) = 35,1433 . L%’ » N(Bd)= 315+74 o
250 bl S AL | P E NB) = 3161 £ 100 o B 0.031°
N(yr) = 490 £ 44 ] 4001~ Nibkg) = 9945 + 125 ]
200 NyKl)= 424127 ] = B o
= ';00_ == Combinatorial =] y 0'9
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" . 200'_ g == B, -Jyn =] S :
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LHCb DAQ Upgrade (2019-20)

Goal: Remove Hardware Trigger

LHCb 2015 Trigger Diagram

40 MHz bunch crossing rate

v > I

LO Hardware Trigger : 1 MHz
readout, high Et/Pr signatures

400 kHz 150 kHz

. Software High Level Trigger

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Buffer events to disk, perform online

detector calibration and alignment

of inclusive and exclusive triggers

o O O

[ Full offline-like event selection, mixture]

LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate
(full rate event building)

-Software High Level Trigger

Full event reconstruction, inclusive and
exclusive kinematic/geometric selections

L

Buffer events to disk, perform online
detector calibration and alignment

#PCIELID

LAPP coordinates
firmware
development for

-
Add offline precision particle identification
and track quality information to selections

Output full event information for inclusive
triggers, trigger candidates and related
primary vertices for exclusive triggers

\
L L L

Prototype Readout
Board Used for
Event Building

Potential participation in the LHCb Calorimeter upgrade 2024-2025

N



ATLAS LAr Calorimeter Upgrade (2019-20)

Goal: increase calorimeter LAPP developed a fast and dense processing

hardware trigger
granularity and to do
digitisation at 40 MHz

\‘*_ i -~ :’L\ "

unit (E; calculation, LHC
bunch crossing identification etc.)

\ ; LArC (carrier) 1 e pe—— A ‘.
J LATOME (mezzanine) ) ]
A LAPP coordinates firmware development

IPMC : ATCA controller card
developed at LAPP

10 GbE PC

Sl

Coordination of

tests at CERN
ATLAS LAr Electronics upgrade 2024-2025: back-end & calibration card



ALICE Tracking Upgrade (2019-20)

Goals: improve tracking performance

IIIIIIIIIIIIIIIIIIIIIIIIII-
z coordinate -

)
W
3

DO reconstructed

el ~ momentum

Angle 6

o
23]
=1

|
|

e CurrentITS
A Upgraded ITS

secondary
vertex

resolution z D°— Kr vertex (um
P
[=]
|
1

100

50

DIIIZIII4III6IIIBIII10III12III14
plDO(GeWc)

LPSC: Construction of manufacturing molds for staves.

Design and production of the Middle Barrel staves assembly tool.

Potential Synergy with ATLAS Tracking Upgrade in LPSQ

G



Indirect Searches = Measurements

Standard Model Total Production Cross Section Measurements ns 2017 det

tt—chan

Ww

H

Wt

WZ

7

ts—chan
ttw
ttZ

— 96.07 £ 0.18 + 0.91 mb (data)
COMPETE HPR1 FE (theory)
o = 95.35 + 0.38 + 1.3 mb (data)
COMPETE HPR1R2 uheory,
o =190.1+0.2 + 6.4 nb (data)
DYNNLO + CT14NNLO |lhb(lry)
r = 08.71 + 0.028 + 2.191 nb (dat:
DYNNLO + CT14NNLO (lheory)
o =58.43 + 0.03 + 1.66 nb (data)
DYNNLO+CT14 NNLD (theary)
r = 34.24 + 0.03 + 0.92 nb (dat:
DYNNLO+CT14 NNLO (theory)
r = 2053+ 0.03 +0.77 nb (data)
DYNNLO+CT14 NNLO (theory)
o = 818 + 8 + 35 pb (data)
top++ NNLO+NLL (theary)
o = 2429+ 1.7 + 8.6 pb (data)
top++ NNLO+NNLL ftheory)
o =182.9£31+6.4 b data)
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LHCb anomalies (1)
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LHCb anomalies (2)
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Upgrade d’ALICE run 3&4

EMCAL Si DRIFT- S

7
Ci DIYE! -
Si PIXEL

Si SRIPS

HMPID

New ITS

= f A Readout rate is
TO, VOA — jamed " - currently limited by
™~ TPC and ITS (SDD)

~ 1kHz for Pb-Pb

PHOS

Central Barrel Tracking
« Silicon: 39 — 430 mm
« Gas (TPC, TRD): 88 — 368 cm

SOLENOID ABSORBER DIPOLE

* New electronics (TPC, TOF, TRD, Muon spectro...) + New DAQ & HLT (50 kHz Pb-Pb, O2 project)
 New detectors: Internal Tracking System and MFT (Muon Forward tracking)
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Quark Gluon Plasma & ALICE experiment

LPSC team:

5 permanents : G. Conesa-Balbastre (CR), J. Faivre (MdC), C. Furget (PR), R. Guernane (CR), C.
Silvestre (CR)

4 PhD: A. Vauthier (UGA), H. Yokoyama (Tsukuba/UGA), R. Hosokawa (Tsukuba/UGA), H. Hassan
(Liban/UGA)

Physics goals:

Study of high density deconfined matter like QGP produced in Pb-Pb collision at LHC provides new
constraints on strong interaction at the partonic level (95% of the nucleon mass).

« Study p-p collisions as a baseline for the QGP study and for comparisons with QCD calculations;
study cold nuclear effect study in p-Pb collisions

» Favoured topics: study of parton energy loss in QGP through jets production and photon-hadron
correlations

Technical involvement:
Electromagnetic calorimeter: assembly, energy calibration, Level 1 trigger, reconstruction+analysis

Projects for run 3&4:
« ALICE upgrade during LS2: improve the tracking performance and increase the statistics by 10

New jet observables, study of in-medium energy loss for heavy flavours and precise measurements
of the parton energy loss through jet-jet and photon-hadron/jet correlations
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