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Ynapyouv Idavikoi AvIXVeUTEC?

0 'Evac 1davikoC aviXVEUTNC, NNOPEI va kaTaypayel
uia nAnpn aAAnAenidpaacn, va UETPNOEI OAEC TIC
1010TNTEC OAWV TWV NAPAYOUEVWY owHaTIdiwy, Kal
va avakKaTaoKeEUaoel MANPWC TO YEYOVOC TNC
aAAnAenidpaonc.

[0 AuTo 0id€l TNV duvaToTNTA VA OUYKPIVOUUE Ta
NEIPAPATIKA anoTeEAEoUATa ansubeiac pe
BewpnTIKEC NPOBAEWEIC XWPIC HEYAAEC
aBeBaloTnTeC.
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Id10TNTEC ZWPATIOIWV
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[1 1010TNTEC EXEI Eva owuaTidlo?
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[ola an’ OAa auTa €ival HeTpnoiua?
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Id10TNTEC ZWPATIOIWV
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Id10TNTEC ZWPATIOIWV
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MeTpnon Twv IdIoTNTWV TWV ZwHaTIdiwV

OpHN g F=qg-v-B=m-%

TaxuTNTd

- XPOVOG NTNong
- RICH (Ring Cherenkov Imaging)

EVEPYEIQ
- BEpUIOOUETPO
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Baoikec Apxec Twv MeTpnoswyv

O H psTpnon YIVETQ psou) NG a)\)\n)\snlépaonq
(Eava...) Tou cwuaTidiou Pe Tov avixveuTn (UAIKO)

B napaywyn €voc UETPNOIUOU onu%%
-
O IovTiouOC
O

O Aieyepon/Znivenpioyoc

O AAAayn Tn¢ nopeiac Tou owparTidiou
B KaunuAwon PEoA o€ PayvnTikO Nedio, anwAsia EVEPYEIQC
B okedaon, aAAayn doleuBuvonc, anoppo@non
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[Moia ZwpuaTtidla unopouv va avixveubouv?

dopTIoHEVA ZWUATIOIA

e.e nr u

OudeTepa ZwpaTidld

7/1n17z-o1v

AlaQopeTIKa owpaTidla aAAnAenidpouyv
NOAU O1APOPETIKA UE TO UAIKO TOU

avIXVEUTH.
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H ouvBeon evoc TuNIKOU aVIXVEUTN

2nueio
AAAnAcTTidpac

AVIXVEUTNC
KOPUPNG

tracking
detector

AVIXVEUTNC
TPOXIWV

daouaTouETPO

HAEKTpOUayvNTIKO
BepuIOONETPO

Magnetic
spectrometer

JojowiLIo[ed oieubewou)dd|]
J9j)owiiojed 2luoJipeH

—~—y

AdpPOVIKO
BepUIOOUETPO

AVIXVEUTEC

Miovigy
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AlaBaon Tov ZwuaTidinv
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Napadesiyua: Avixveutnc CMS

Om

Key:

Muon

Electron

Hadron (e.g. Pion)
""" Photon

Tracker

i ] '] Elg:::gepe?k

Hadron
Calorimeter

Transverse slice
through CM5

Superconducting
Solenoid

Iron return yoke interspersed
with Muon chambers
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4. Calorimetry

Reminder: basic electromagnetic interactions

e*/e » |onisation y = Photoelectric effect
IOVTIONOG
& G
o
| I
©
E E | ———
» Compton effect | § » / ==
¥ Bremsstrahlung /
daivopevo nednong %

I Photon Energy hv, in Mev

- 3
O E &
GZ. ¢
= °
E » Pair production -
5
c !
b
O
=
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AVIXVEUTEC TpoXIwV

[0 PETPNON TWV TPOXIWV TWV NAPAYOUEVWV OWHATIOIWV
npooodlopi(ouV A

B QopTIiO Kal XPNOIUOTTOIEIT
B opun o | TTUKVO UAIKQ!

¥ O | ¥
0€ OUVOUAONO ME TO PYAYVNTIKO NEDIO

O1 Tpoxlec avakaTtaokeuadovTal ano Td
LETPNOEVTA ONUEIA TOU XWPOU:
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[TwC AEITOUPYOUV Ol QVIXVEUTEC TPOXIWV?

AUO BACIKEC APXEC

B AvixveuTtecg IovTiopou

. g MoAu-Z0puartog AvaAoyikég OdAauog
L] Gelger-MuIIer count Multi-Wire Proportional Chamber
0 MWPC

] TPC s OdAapuog NMNpoBoAikou Xpbévou
i Time Projection Chamber
[] silicon detectors

B AvIXVEUTEC 2nivenpiouou
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ATLAS Detector

M t t Calorimeter system
o SResOlE EM and Hadronic energy

m Tracking
Toroid Magnet Muon Detectors Tile Calorimete Liquid Argon Calorimeter  Liquid Ar (LAr) EM barrel
i and End-Cap
« Tile Calo (Fe—scintillator)
hadronic barrel

Precision Tracking:

* MDT (Monitored drift tubes) ;.

« CSC (Cathode Strip |
Chambers)

Trigger:

* RPC (Resistive Plate
Chamber) . )

« TGC (Thin Gas Chamber)

Inner Detector (ID)
Tracking
2T Solenoid Magnet

+ Silicon Pixels 50:x 400 mm?
+ Silicon Strips (SCT)

« Transition Radiation Tracker (TRT) 3 Level Trigger system
up to 36 points/track

Toroid Magnets Solenoid Magn¢ SCT Tracke Pixel TRT tracker

* L1 - hardware — 100 kHz 2.5 ms latency

* L2 — software — 3-4 kHz 10 ms latency
AVIXVEUTEG ZwpaTIdiwy, AUVAECTERIAUA G E0[08 - AR RS E1(=]) (6}
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Motivation ATLAS Small Wheel Upgrade 2017-18 (Phase 1)

The innermost station of the muon endcap 2009 Vs=7~8 TeV, L=6x10% cm? ™!, bunch spacing 50 ns
2010
. = 201 RUNI
Located between endcap calo and toroid s 20251
2013 Vs =13~14 TeV, L ~ 1x10%cm2s, bunch spacing 25 ns
LSt
Pseudorapidity coverage: e ATLAS Upgrade Phase-0
1.3<|n| <27 z:: RUNII
07 ~75+100 fb!
Vs =14 TeV, L~ 2x10% cm2s™!, bunch spacing 25 ns

w10 ATLAS Upgrade Phase-l 2017-2018
2020 RUN Il
2021 ~350 fb!
.- Vs =14 TeV, L= 5x10% cm?s™!, luminosity levelling
. HL -LHC, ATLAS upgrade Phase-ll 2021-2022
- RUN IV
20007

The ATLAS upgrade is motivated primarily by the pile-up rate (<n>=55 interactions
per 25 ns bunch crossing) that are expected at L=2 X 1034 cm™s™*. This will lead to
an increased patrticle flux (rate) which the present detectors (MDT + CSC) cannot
handle efficiently. Also, added trigger capability.

da ' e . . . . :
- '. DT Elfambers (drift tubes) + Replacing the Small Wheels with a detector that can provide precise tracking and
TGCs for 2nd co . . il . . .
. visible) A trigger segments will eliminate fake triggers without loss on physics acceptance.
” ';1063"'|‘"'\""|""l""l'"'\""l"";
\ = L1 trigger | L ls=14TeV L=10"cm?%'
‘f y | chambers Qo C _ ]
! CSC chambers | g r : 5?535?5‘3'?3 1
7 - Q 4 Ini>1.05
: S 10°E v Wi<1.05 3
= F E Iati ]
- : gt
El g - ]
New Small Wheel |:| o i ]
c 10°: E
L S = ]
= ]
L A N 4
10°= ATLAS Preliminary TS
7I | | L L) ‘ L1l | L1l I L1l I Ll 1l ‘ Ll L1 | L1l \7
5 10 15 20 25 30 35 45
oC 2016 5

P, threshold [GeV]



Detector Requirements for the New Small Wheel

= High rate capability: 10-15 kHz/cm? (n, v, p, W) at small radii
= Spatial resolution: <100 um independent of track angle

= Efficiency: 295% per plane

= Trigger capability (25 ns bunch identification)

= Radiation tolerance: (100 kRad/year) for 210 years

= Affordable costs

AVIXVEUTEC ZwpaTIdiwy, AuyouoTog 2016 24



New Small Wheel (NSW) Layout

Two technologies: Both Micromegas & sTGC detectors will provide tracking and trigger data
16 Sectors per Wheel (8 large, 8 small)

2 Multilayers per Sector for Micromegas & 3 Multilayers per Sector for sTGC

8 Micromegas Layers & 8 sTGC Layers per Multilayer

Disk Shielding

] - — Spacer-frame
srzomm N ‘ f . a1 LL-I_-ﬂ

Foot with Air Pads

Detector Wheel

AVIXVEUTEC ZwpaTidiwv, AuyouoTtog 2016 25



Full Development Time-Plan

non-resistive MM, SPS/CERN, resistive MM, SPS/CERN, Demokritos-GR; resistive MM, DESY: Il/DESY,
LNFE-IT, CEA-FR

2008 2009 2010 2011 2012 2013
"""""""""""""""""""""""""""""""""""""""""" d’é\'/étleo'cphért]ﬂglrioév'\/'MI\/I""""""""""l L%I - [ approved by e mm— TDR
gy % ey
 ATLAS
‘etler f ‘ntent /?\WTMEA’_%
module-0 production Full-production of Full.commissioning Eullinstaliation in cavern

& qualification chambers and electronics on surface

Running...




Micromegas technology — History & Birth

| Micromegas (MICRO-MEsh GASeous Structure)

’ Belongs to the family of Micro-Pattern Gas Detector (MPGD),
the gaseous detector family born in the 1988 with the Micro-
Strip Gas Chamber (A. Oed).

MM are parallel-plate chambers where the amplification (up to
10°) takes place in a thin gap, separated from the conversion
region by a fine metallic micro-mesh, supported by ~100 pm
high insulating pillars.

Charge is collected on the anode readout board, generally
realized with suitable segmented standard PCB.

Y.Glomataris, Funnel field lines >
Ph.Rebourgeard, electron transparency
JP Robert

very close to 1
and G. Charpak,

NIM A 376 (1996) 29-35

Small gap =
fast evacuation of the

“....our detector combines most of the qualities required for

a high-rate position-sensitive particle detector: excellent

positive ions (~100 ns

resolution can be obtained with fine strips printed on a thin
G10 substrate or a thin kapton foil.”

27
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Drift Electrode

T N T II,m I, .ﬁ 300V
r

e e .
5> mm Conversion/Drift Gap 0.6lcV/em i
i : o
+ Micromesh
128 pm Amplification Gap . #§s}é& »‘55;,55:';‘%;. 39kV/cm
500V
75 pm
2 mm

am» Copper readout strips

e Resistive Strips ‘7__:”50 i \/ \\/

ATLAS NSW Preliminary

z [mm]
m|\|m

¢ £ MM chamber T4
= centroid

* Xpay

WTPC track reconstruction, 6=30.7

Ll
T
3

qlau]

x [mm]



t=0.05ns

#electrons: 1

#ions: 0




2010: Making Micromegas Spark Resistant

\\‘\“’\ \\Q‘\S
H H / ! H H \\ \C6 3 II
original type . resistive type o o ;
\ " A @63\?‘ \‘\\Q‘é"@ o OEI
A rift mesh - Anode # (o N S
/ oo N RN Q7
X/ o R R\ S/
>, E.. R 0 i o7
4 drift WA QY o
Q\/ Q\\\Q an%s \0‘\‘\ ) Q'
O 5 mm S @ Lo &
N R ¢
Y, A N s
5 mm Mesh support Ed rift y, \\\\Q\a\\“ ‘Qc‘,\s\z‘\\ S \\m\s /
i 2 AR ’
pillars /s NSRS\ /
’ M e
NS
WD N
v G 2
® o
128 ym Eampl r

Tested several protection/suppression schemes

. A large variety of resistive coatings of anode strips
. Did not manage to find a safe solution; damage after few
hours or days (sometimes minutes) of operation
. Problems cured by adding an insulating layer: R11 ++
" Double/triple amplification stages to disperse charge, as used in

GEMs (MM+MM, GEM+MM)
Settled finally on a protection scheme with resistive strips

Tested the concept successfully in the lab (*°Fe source, Cu X-ray gun,
cosmics), H6 pion & muon beam, and with 2.3 MeV and 5.5 MeV
neutrons

AVIXVEUTEC Z(opaﬂ_éi‘d)v, AuyouoTog 2

Anode Readout Cu Strips
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\ ]’
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Several test beam periods (since
2008) studying different
Micromegas prototypes
((non)resistive, small, large, multi-
readout, multi-layer etc.) in various
beam and magnetic field conditions



Overall readout and trigger scheme

On-detector
Upto 8 FEs
S STGC - On NSW rim
C T o A Pad
pad a
I e TDS —[ /52 trigger %
I Only for L L1DDC |«
i } Router k
ST micromegas \
! i
— ART GBTX :
! gcr\ | SCA | ik :
U !
’ % ART 1 GBTX | ||
# of VMMs per FEB: J9P%.| !
T ROC +——', ap | | /"ADDC |
sTGC: strips 5,6 or 7 g, " W Y A -
5 ad 2 or L —
Tz * : \
ScA | | GBTX fememenees T
I L1DDC |
Front end board

Off-detector
USA15
Trigger . l
processor i
Possible duplicate\/ | Sector
removal ; logic
Trigger +__i
processor | i
i TTC Eve_nt ROD
s monitor
Y /K 1,
-] l/,/ ~ -
FELIX }‘ network Config
I \‘..a,_h i
_ Trigger DCS
calibration ;
monitor

<----- Bidirectional fiber —— miniSAS cables |
—— Differential pair:

One way fiber

Radiation tolerant ASICs

Slow Control Adapter
(SCA)

Read Qut Controller
(ROC)

Address Real Time (ART)
GigaBit Transceiver
(GBTX)

Trigger Data Serializer
(TDS)

VMM (amplifier,
discriminator, shaper)

Front-End Link
Interface network
Timing Trigger &
Control (TTC)

Art Data Driver Card
(ADDC)

Read Out Device (ROD)
Detector Control
System (DCS)
Front-ends (FE)

AVIXVEUTEC ZwpaTidiwv, AuyouoTtog 2016
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Electronics Readout

BBALA adapter board

I VIMFES AnyEhlgr= LD

Readout system based on
L1DDC Data driver cards are
being designed by NTUA

SSTL135

T‘lMFE MMFE MMFE

_ MMFE
' MMFE
MMFE
.
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Readout Electronics Design in Greece

LlDDC for M MS dEteCtorS * Dimensions: 200 mm x 64 mm

Xx15.5mm (I xwx h)
* 3 GBTXASICs
* 1 GBT-SCA ASICs
* 1 VTRX transceiver
 1VTTX transceiver

* 9 miniSAS connectors
¢ 8 forthe FEs
e 1 for the ADDC

* 3 FEAST DC-DC converters

» 2 voltage levels 1.5 V for GBTX
and 2.5 V for VVTX and VTRX

* Bottom side of the board will
be attached to the cooling
channel

* Power consumption ~15 Watts
(includes 30% margin and 66%
FEAST efficiency)

* Configuration of the 2 GBTX is

Bottom side performed by the SCA

GBTX GBTX GBTX

AVIXVEUTEC ZwpaTidiwv, AuyouoTtog 2016 34



Micromegas Construction

. "Mechanics & Electionies 15 @ multnatonal operation; | o Surface 1200 7

Mechanics: institutes from 6 countries, Electronics: Institutes from 10 | o humber of 21M
countries (USA, ltaly, Romania, Netherlands, ltaly, Israel, Greece, | ;
i : . . . M_lcromegas Strip 0.445 mm
France, Chile, Taiwan) -- Total: 30 Institutions are involved Pitch :
Gas Ar:CO2 93:7
3 . : atm pressure
« 8 layers of Micromegas detectors will equip each large & oriftcap 5 mm
small NSW sectors; for half of the layers, the strips will be |ampification Gap 128 ym
under a stereo angle to measure the second coordinate. gt\/ﬂgg Resistive 550 V
R J— Drift Field 600 V/cm
-~ T Dubna /Tessaloniki ;od Resistive Strips 10-20:MQhm/ecm
T Germany Greece/Russia — g Stereo Strips on ;
g g ' CERN I 4/8 Layers 5
B.‘I'!LHE‘I’.A .
) i B
g 8
France =
BE .
s\
: i




©aAauoc NpoBoAikoU XpOVOU (Time Projection Chamber)

MWPC

geTpa I, ¢

\ voOIKA ZUpuaTa

Z = Vi U
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ALEPH TPC
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0.2-0.3mm

H axpipera pérpnong mepropileron amoé v

Avixv. TTupiTiou am6GTAGT TOV PIKPOTUIVIDV
10 - 100 pm

2XNMATIOHOG CEUYWV NAEKTPOViWV-
OTTWV
atrd 1ovTijouoa akTivoBoAia )




/A\EITOUPYOUV KATTWCG £TOI:

= 2EEi2000000II0iIiiiiiiiiiiiiiiiiiiiiiiiiil Detector Simulation (iiiiiiiiiiiaiiiiiiiiiiiiiiiiiiiiiiiiiiil 4 O X
_ Signal: 0
Zignal _
Time: 0O
® Incident Particle
Amplifier
' Time

PARTICLE DETECTOR

Electrical Field

BW. Merch 2000

AVIXVEUTEC 2WHATIOIWY,
AuyouaoTog 2016
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AVIXVEUTEC MIKpOTAIVIWV

[MupiTioU ....

Aviyveutig Tpoyt@v ATLAS

Barrel Silicon Strip
Detector

Forward Silicon Strip
Detector

Tracker
Pixel Detectors

AVIXVEUTEC ZwpaTIdiwyv, AU
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E€aipeTikn AKPIBEIA Kal ... BIAKPICH TWV TPOXIMV

Higgs Boson Discovery
2012

“Hard™ Scattering

I 10" protons/bunch |

X 10-20..50

I Multi-collisions per beam crossing

GATLAS
Gt el

Ability to separate individual collisions - 40 MHz
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AVIXVEUTEC Znivlnpiouou

dwToNoAAANAQOCIQOTNC: YETATPEMNEI TO
PWC O ONUA NAEKTPOVIWV

YAik6
omivenpiopou!

Xpnoigomoiwvrag woAAEC OTTIKEC OO0OO00
ivec moAU KovTa 000000
--> liveTal n Tpoxia oparn

AVIXVEUTEC ZwpaTIdiwy, AuyouoTog 2016 43



TWwpa €igaoTe £TOIHOI va aviXVEUOOUUE TIC akTIvoPoAiec:
Cherenkov kai AiéAsuonc

AVIXVEUTEG 2WHATIBIWY, 44
AuyouaoTog 2016



AkTIvoBoAia Cherenkov

Ta cwpaTidla peoca os
eva UAIKO Ta&ideuouv
HE TAXUTNTA
HEYAAUTEPN ano
EKEIVN TOU PWTOG
KAl EKNEPMOUV
akTivoBoAia:

AkTIVvOBOAia
sing=CS=%lp%l_scp Cherenkov

®dwc Cherenkov

v.nvonv Av gotw sina=0.5 (a=30°)
_¢ 1 2¢ < kal n=1.5
1505 15 o Co = TAXUTNTA QPWTOG OTO KEVO

AVIXVEUTEC ZwpaTidiwv, AuyouoTtog 2016 45



AKTIVopoAia
Cherenkov

Kdal
aAAa
KPOUOTIKA
Kopara

A AQ-ct Ta KpouoTIKA KUpaTta
:(.( ahhoivouv Tov

AB=VtL \

Position of plane Position of plane
when time =t when time = 0

owc¢ Kai Td
avTioToixa Twv

yapiwy?
DV, 46
http://www. newscientist.com/lastword/answers/lwa674bubbles.html
http://www. pbs.org/wgbh/novalbarrier/




OepUIOOUETPA

Baoikn Apxn AsiToupyiac:

B Kata tnv aAAnAenidpacn Tou ocwudaTidiou HE
NUKVO UAIKO OAH, oxedov n eveEPYEIa ToOU
UETATPENETAI O OEUTEPOYEV OwUATIOd 1) O
Bspuornra.

B Auta Ta deuTepoyevn ocwuaTidla kaTaypagovTal
[0 nx. ApiBuog, Evepyela, NMukvoTnTa OEUTEPOYEVWV
[0 nou €ival avaAoya e TNV APXIKN EVEPYEIQ
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Reminder: basic electromagnetic interactions

e*/e  » |onisation

-

E

dE/dx

¥ Bremsstrahlung

.

dE/dx

4. Calorimetry

» Photoelectric effect

N,
E
® Compton effect

Lo

E

®= Pair production

=

E

CERN Academic Traning Programme 200472008
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HAekTpopayvnTikoi KaTtalyiouoi

® ) <«— Lead atom
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[Nwc HeTpAUE TA OEUTEPOYEV oWUATIONO?

O 1. MeTa OepuIOOHETPa OEIYHATIOHOU:

Aopn Sandwich 1!

To ouVOAIKO NOCO
onNuAaTwv €ival
availoyo TngG
NpoOoninTouodac
EVEPYEIAC

AAAG xpelaleTal va
BaOuovopunBsei pe
OEOMEC YVWOTNG
evepyelac!

AVIXVEUTEC, ONw¢ OAaAapol agpiou,
N onivlnpIoTEC

Mukvo UAIKO, N.X. MOAUBEGC
AVIXVEUTEC ZwpaTIdiov, A



OepuIdOpETPA AEIYUATIOUOU
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Adpovika OepuidoueTpa (A-0)

moTa Kgpovma O'(D|JCITISICI znprovm VETPOVIA, NiovIa) unopouv

va 6|spxovm| ano Tda I’])\EKTDOHGYVI’]TIKCI 9€p|JI50|JETpCI (H-MO).
Mnopouv eniong va aAAnAenidpouv HECW NUPNVIK®OV

CIVTI5pCIO'£(l)V !

10U peTa 1o H-MO

Aopn Sandwich !

To OUVOAIKO NMocoo
onuaTwv €ivar availoyo
TNG NPOCNINTOUOAC

Tiles Calorimeter Inl <1.7
Fe / Scintillator

3 layers in depth EVEPYEIAG

LAr/Cu 1.7 <[n| < 3.2 B 'I010 anwAsia

4 layers in depth EVEPYEIAG UE EKEIVN
Bl TNG NuUPNVIKNG

Forward: 1 layer EM, 2 HAD dleyeponc!

LAr/Cu or W 3.2 <|n| < 4.9

AAAG XpeialeTal va
< BaBpovounOei pe SEOHEC
YVWOTNAG evépyeiag!

. ) , ) AVIXVEUTEC , onwg Avixv. 6aAapol agpiou,
MukvO UAIKO, N.X. Z1dnpoc, Oupavio A SnIvenpIoTEC




TauTonoinon ZwuaTIdiwVv

Baoikec Ap¥XEc:
B peow O1apopeTIKWV AAANAENIOpACEWY UE TNV UAN

N gs' TNV JETPNON TNC padac ano Ta npoiovra
1acnaong

B e TNV PETPNON TNG TaxuTnTag kai avegaprnra (!)
TNG OPHNG

B MeTpnoeic nou oxeTiovral HE TV TAXUTNTA:
[0 Meon anwAe&ia evepyelac

[0 AkTivoBoAia Cherenkov

AVIXVEUTEC ZwpaTIdiwy, AuyouoTog 2016
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Meon AnwAegla Evepyeiac

0 Ta owpaTtidla nou diEpXoVTaAl anod €va AdEplo XAVOUV EVEPYEID, M.X. HEO®

IOVTIOHOU:
E,.n / MAkoc Aladpopng ~ TaxUTnTa Zwp. ~ v/c )

E,,st ~ MOCO IOVTIOPOU ~ HeEYEBOG oNUATWV OTA avodika cupuaTa

H oxediaon wc npog
TaxutnTa (v) kai oxi

dE/dX g0 9%

WG npog opun (p) Ba
e0Ive OAEZ Tic (wveg
navw otn idia 6€on!

I 1) |()

' Siwv, AL 2016
Track momentumin GeVie = S
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Integrated luminosity vs time

(from first /s =7 TeV collisions on 30 March to beginning of ICHEP on 22 July)

ATLAS Online Luminosity \s=7TeV
[ ] LHC Delivered (stable beams)

a0
o
=

|CATLAS

| 1 ExPERIMENT

JEXPERIMENT

Total Integrated Luminosity [nb™]

100

il !

4001~ [] ATLAS Recorded
Total Delivered: 357 nb” 1st top-quark
300 Total Recorded: 338 nb™ candidate
|
200

]
2.55 TeV mass
di-jet event

Bl ©) |

Luminosity detectors calibrated
with van der Meer scans.
Luminosity known today to 11%
(error dominated by knowledge
of beam currents)

0 ! . | . . !
30/03 27/04 25/05

! | !
22/06
Day in 2010

Peak luminosity in ATLAS
L~1.6 x 1039cm—2s1

20/07

Overall data taking efficiency (with full detector on): 95%

Results presented here based inamaay:casesedwhole data sample recorded
AuyouoTog 2016

until the beginning of ICHEP




Max peak luminosity: L~1.6 x 1030cm-2s-1
- average number of pp interactions per bunch-crossing: up to 1.3
> “pile-up” (~40% of the events have > 1 pp interaction per crossing)

Event with 4 pp interactions in the same bunch-cross

X .‘ @ A,

| Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST

N
RSN - -
N e

Event with 4 Pileup Vertices
in 7 TeV Collisions

\“,’:\\ -

‘$

NS
. -
A — 7
i S —— A Ny
N \ ~ e e Y N7 \ ~ ‘\\
N\ N\ ‘Ihm"'“\m m‘w"'"‘-m - s"/ . = - A { 1 Y/ ‘A‘. L .j" A, — \
\ \ - . / f N\ \ \
\ : \ ‘ , 7
| y
=

= ﬁn
= ,l‘"" \

N

B NN
AR N
S AN W N
~ 10-45 tracks with pr >150,M

Vertex z-positions : —3.2 —2..’%(




: W - 1v signal more difficult to observe due to softer
W - 1v candidate spectrum and larger backgrounds (jets, W-> ev, Z-> T17):
signal efficiency < 1%, S/B ~ 7

p,(t) = 29 GeV
E™* = 39 GeV
A(t,E™) = 3.1

7 EXPERIMENT

Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1v candidate in
7 TeV collisions

1-prong t-candidate
. Pass@sotight 1-selection cuts, fails loose

[ ) nJ S




Searches for excited quarks: q*—> jj | | Full data sample analysed

Looked for di-jet resonance in the measured M(jj) distribution
- spectrum compatible with a smooth monotonic function 2 no bumps

3 0.4 < M (g%) < 1.29 TeV excluded at 95% C.L. (Rl

——q" MRSTéOO? Modified LO
— - — q* CTEQS6L1

q* CTEQ6.6

Expected limit

Observed limit
Data [Ldt = 296 nb

e Data
Fit
—e— q*(500)
—— q%(800)
—— q”(1200)
PDF: MRST2007 Modified LO

ATLAS Preliminary

¢ x Acceptance [pb]
T T TTT \Hl

1.29 TeV

I_|_

ATLAS Preliminary

i | 1 | 1 | | ‘
| I 1 | | 1 | | 1 I | |
500 1000 1500 1000 1500

g* model simulated  Reconstructed m’ [GeV Resonance Mass [GeV]
with Geant4

0 Experimental systematic uncertainties included: luminosity, JES (dominant), background
fit, .. AVIXVEUTEG 2ZWHATIDIWY,
O Impact of different PDF sets studiédye»amtRUIGEQ6L1: 0.4 < M (g*) < 1.18 TeV




Add Collection

&= EcCal
EE Hca

I Jets

FIE Tracks
FE Muons
=IE Elecirons
W verices
F[E DT-zegments

FIE CSC-segments

El Phatons
O&E mer
FIE pet

event JEREEEETE sun g 16 11:13:22 2010 CEST

Event filiering is OFF

date July 18

Wi




Age distribution of the ATLAS

, ‘ 1

All 2690 (<35y 47.2%)
Male 81.8%  (<35y 44.0%)
Female  18.2%  (<35y 61.3%)
(Status 1.1.2010)

More than 1000 PhD student

® Male

® Female




YTTOo00uN €VOC TTEIPAUATOC

* Ta mreipapata AEN €ival yovo aviXVeUTEC

« XpeladovTai:
— 2U0TNUA QUTOUATOU EAEYXOU TWV AVIXVEUTWV

— ANwn 0edopucvwy EKTOZ Kai
TTapakoAouénon

— AvaAuaon Twv 0eOOUEVWYV TTOU KATEYPAPNOOV

AvixveuTég 2ZwpaTidiwy, AuyouoTog 2016 67



ATLAS: eykataotaon UttodouNg

NMARPNS KPUOYEVIKOG OTAOHNOG

= > -
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Y1royeia KolIAdTnTa UTTOod0X G TOU avixveuTh 2003



ATLAS: Zkavdahiopdc, Anwn Asdopévwy
KOl 2U0TNUO AUTOUATOU EAEYXOU

Calo
MuTrCBther detectors
40 MHz 40 MHz DAQ
FE Pipelines
........ e ‘ P _.
i J‘ o E
7 7‘__
i 2 - erin E .
75kHz pEEoneonoons BoEEoEooRonny 'Lvllacc=75kHz TRead_OUTDZriveGrBs/s
: : R/O Read-Out Links
RoL data - 1-2% | 10 ]ews |
s bl 1 Read-Out Buffers
Ssoeeas — i RoI
S ~10 ms,
RoI Builder & LVLé_’@ e nequests ~ Read-Out Sub-systems
L2 Supervisor L5V D
L2 N/work H A 4 A ~2+4 GB/s
~2 kHz L2 Proc Unit M — T Dataflow Manager
L | Lvl2 acc =|~2 kHz m A  Event Building N/worl
__EBN_ >
st . E Sub-Farm: Input
T Event Filter P SFI o Event Builder
Event Filter ¥ EB 1 w
ve
Processors | 3 - Event Filter N/work
~ EFacc = ~0.
Sub-Farm Output
AVIXVEUTEG 2WHATIBIWY, 69
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2uoTnua Autopdartou EAeyxou @ LHC

Technologies

S

Configuration DB,
Archives,
Log files, etc.

Ny

2

i

LAN
07 LAN
- < >
2 5 Controller/ EM I
» 3 PLC M \me
2y Field B
S ield Bus
°3 : | —
| Node | | Node |
L]

Based on an original idea from LHCb

Experimental equipment

Layer Structure

Commercial

Supervision

Custom

FSM

Process
Management

SCADA

(Pvss )

OPC

DIM

Communication Protocols

Field
Management

PLC/UNICOS

VME

Field buses &

Nodes

Sensors/devices

AVIXVEUTEG ZwuaTIOiwV, AuyouaTog 2016



2uoTnua Ao@aAgiag AVIXVEUTN

« Kolvo 2uaTnua via:
— AO@QAAEIO TOU AVIXVEUTI TOU TTEIPAPOATOC
— AvaTrTuén oe KaBiepwpuEvn TEXVOAoyia

« XAPAKTNPIOTIKA
— AvecapTtnto cuoTtnua (front-end) IKavo va

AEITOUPYEI ATTO HOVO TOU VIO VO TTAPOAKOAOUBEI
Kal va ecac@aAilel TOV avIXVEUTN

— 2UVOTITIKO ouoTtnua (back-end) yia va
TTANPOPOPEI AUECO TOUG UTTEUBUVOUC
aoPAAEIOC 72
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2 IvOnpIoTEC

Avopyavol KpuoTaAAikoi ZTivOnpioTEg

O mio KoIveg avépyavog omvOnpIoTAC He eupUTATN XPAON OTNV £peuva Kdal TIC
epappoyéc sival To Iwdiolxo Narpio evepyomoinuévo pe ixvn Oaliou [Nal(TD].

O1 Evepyeiakéc Cwvec pe mpoapifeic oe evepyotoinpévo KpUoTaAAo

Conduction Band

o

Valence Band

AVIXVEUTEC 2WHATIOIWY,
AuyouaoTog 2016

Wavelength (nm)
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Tautomoinon Zwparidiwv
HE

DELPHI s
TPC =
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http://delphiwww.cern.ch/delfigs/export/pubdet4.html
DELPHI, NIM A: 378(1996)57
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