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. LHC/HL-LHC PLAN

LHC- RUN #2

LHC - SHUTDOWN #2
ATLAS UPGRADE- PHASE I

LHC- RUN #3

LHC - SHUTDOWN #3
ATLAS UPGRADE- PHASE II
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LHC: Large Hadron Collider
HI: High Luminosity

HIGH LHC- RUN #4-5..
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. The ATLAS Upgrades -

— LHC Upgrades

= Higher data rates

= Higher background radiation environment

= Higher magnetic field

==z»  ATLAS upgrades it’s sub-detectors, readout and trigger electronics

bl - Phase-I Upgrade most complex & challenging project :

= Tt will replace the Small Wheels detector stations

» New detector technologies: Micromegas & small Strip Thin Gas Chambers

comprises ~2.4x10° readout channels

» Trigger: rate 1MHz, latency us
o Foteini Kolitsi | HSSHEP 2022
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~_The ATLAS Upgrades

A <3
Rarc et plage 4
de Ja Bécas- ~

<

=
Prévessin-Mcér.sa»
N

PS Proton Synchrotron N-TOF  Neutron Time Of Flight

B PraLos antiprotons SPS "~ Super Proton Synchrotron AWAKE Advanced Wakefield Experiment
- ions » electrons LHC Large Hadron Collider CTF3  cLIC Test Facility 3
neutrons » neutrinos
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~. The NSW Project

Central Spacer frame

4TGC +4MM + 4MM + 4TGC

) N\ - Layers
v
e
l

able to work at high rates

l

sTGC MicroMegas MicroMegas sTGC

Readout Channels:

2 technologies sTGCs and Micromegas detectors will
~2.1M
provide tracking and trigger information

S T R R « 8 small + 8 large sectors per wheel

« 8 sTGCs + 8 Micromegas planes per sector
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. MicroMegas-Structure Layout
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~._MicroMegas-Readout and Trigger electronics

am» Readout Strips
e Resistive Strips
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Drift Electrode
a00v A |

Gap is made up of drift gap of
~ 5 mm and amplification gap

of ~128 pm.

E Field

Micromesh » Drift panel holds the drift

electrode and mesh (glued on
the mesh frame attached to

drift panel).

Cluster
set of RO strips that fired in the same event,

and are consecutive in the detector

Foteini Kolitsi | HSSHEP 2022




- MicroMegas-Readout and Trigger electronics

el « SCA Slow Control Adapter
pad » Pad | . =
TOS i = trigger |_—o0C TS - ASIC Application Specific Integrated Circuit
1/FEB // 2xGBT Bigﬂifc\’/rr?ppl : Z .
Roter B | Trigger « GBTX GigaBit Transceiver
S fibre | Processor |_
: sV | siees  [Sector * L1DDC Levell Data Driver Card
on NSW rim | fibre N.g..;gA P “Logic [
- « ROD Readout Controller
MM “ADDC” //*/y Trgess
w T —1 " it « TTC Timing Trigger & Control
— ..._'/—--L-—:- > | TIC « FELIX FrontEnd LInk eXchange
VMM
oD F—»
e \\ Hop ¢ DCS Detector Control System
MM: 8 . on-cham
s.'f:C strips: 6007 Readout \\
sTGC padewire: 241 ASIC \\ "‘:’\ r:(\)’::::)r
et —1 | | & T | VMM CHIP
oes _— s wion 1 v [ confie « 130 nm CMOS technology - 6
-lINKS . . .
on twin-ax | ¥ million transistors
trigger /\/ ~ ocs
Front end boards monitor
P * 64 channels per chip - each
|
channel connects to one readout
strip
« ~200 ns dead time per channel
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" The MicroMegas tests at the GIF++ [ 2. prototype Chember |

LMR2: Large sector
SM1: Small Sector

| SC1,2: Scintillators
SM1 | MMPFES8: MM Frontend
Cards

SIECOEN
"\" ', -

o'

LIM2

TZ

H4 Beam

-
==
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The MM tests at the GIF++ | The test bench

\ 4

1300 mm
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‘ 1500 mm J 900 mm J
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““The MM tests at the GIF++ | Tests with MtlonsS. Source Bean @D

Beam profile @SM1 Beam profile @LM2

—— Beam Profile

« Beam profile provides clusters position
« The SMI1 detects better the muon beam due to its position

Foteini Kolitsi | HSSHEP 2022
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“The MM tests at the GIF++ | Tests with muong". Source(ID Bean @

SM1 A(T]m - nout) 7 7 LM2 A(‘nin ) nout) h_TM2_posdifl
1200 fit +/-sigmas=6 o ’" Jﬂl‘u o 11a 3000 :—flt +/-sigmas=6 o {;C &) ) m,{?:%z 2;‘)%
1000 __ 2500 ~ D‘ 0 xzi’ii&é}ﬁ
800+ 2000
- Ocore= 99 UM - Ocore=129 um
600 — g = 1500 [0} =
res =70 um res = 91um
wof T€s, . =145 um ook res, . o,=186 um
500
0: . | . JM "
_ -2 -1.5 -1 -0.5 1
—— Spatial Resolution
 Substract cluster coordinate of 2  Centroid method for cluster
eta layers position
 Good Res < 100 pm
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The MM tests at the GIF++ | Tests with gamma & muons

Hit_Occupancy=_Rate X sectorPitch X PCBlength X NumberHitsPerCluster X PeakingTime

- HV : 520 V . GAIN: 9mV/fC
« GAS: ISO (iC4H10) « PEAKING TIME: 200ns 2
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16.000 O T P S e e e R R St s R
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The MM tests at the GIF++ | Tests with gamma & muons

e
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Source@T ) Beam@I )

Small prototype

One layer, read- out by one board
connected to 56 strips

Active area 10 x 10 cm-,

Small capacitance

TZ used only for reference
Ideal linearity behavior
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. The MM tests at the GIF++ | Tests with gamma & muons
Source Beam

s F < F -Hoa ./ LM2
¥ 008 ¥ o008 : : ;
0-075~ 0.072—
0.06 = o.osf—
005, o.osz—
004 0.045—
0,03~ o.osi—
0.02]-- o.ozz—
001 sourceoff """""" . """""" 0.01 Sourceoff .................
= I L 1 L i = I | | | |

 Linearity up to ~20 kHz

1/attenuation
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1/attenuation

« Layer differences are due to VMM thresholds and layer position
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~.The MM tests at the GIF++ | Tests with gamma, & muons
Source@( ) Beam@l )

b 2F ; 5 20F : _
) - : = -
3 18— % 18— -4 HO-4. LM2
) 16:— = - = HO-3 : : :
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12~
10
8f-
of -
e
2; ....... ﬂsourceoﬁ ......................................................... ........................................
oL i | L I i
0.2 0.4 0.6 0.8 1
1/attenuation

-2

Number of clusters presents linearity similar to hits occupancy for all layers
Saturation after 20 kHz
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" The MM tests at the GIF++ | Tests with gamma, source@) Bean(ID

-h
H

14

<N_clusters>

<N clusters>

-t
N

-h
o
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« No muons beam « Random trigger ~500Hz

« The number of clusters increases as the background of the source becomes more intense
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. The MM tests at the GIF++ | Tests with gamma,

. Source@l ) Beam

HV scan
g 08— g iy : e P 1 L e T XY i
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- » No muons beam
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_ « Random trigger ~500HZ
 Higher HV value, lower hit occupancy

. - Binds charge due to the geometry of the chamber
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...........,,.‘%.Conclusions- Discussions

The linearity of the entire detector chain including electronics in a high radiation
environment has been studied.

GIF++ : high energy beam of muons (80-150 GeV) combined with background
@ 157CS 662 keV Gammas - 14 TBq

By changing the VMM parameters, HV, gas and turning ON/OFF the muons beam or the
source we have studied at high adjustable gamma rates

» the hits occupancy,

» the number of clusters

> the clusters’ multiplicity

Up to rate 10 times higher than phase 1 (~ 22 kHz) the performance of the detector is
satisfactory.

> VMM Studies

Add School
Beams Chambers




0
M
=
<
i
B




...‘..;-‘..,’_%Spa.re Slides

VMM Architecture

............................................................

gy 6-b ADC I~

\

SepeiY peak | 1110 ADC :
ax L {mux

time [ 8'b‘ADC FIFO LO:

| 12-b BC|— — :

| pulser H bias |H DAC Htemp HGray count|{registers}
prompt

<+ LVDS ‘ T



.......-‘.'.,‘%."Spa.re Slides

MMFE-8 Demonstrator Placement - 3D - Top

Zebra Input 2

1put
rotectio

@"xnn:zm:mnxt:ﬂ::nx 22=EIDR:§R=HH:W =lEID
a.:-

E g | TEFANETRES "x‘" FREY) “l'll

i—

E:f:
.

L~ l—' M ‘. armey
W en sg
L] l!‘ AJ' ,-.‘g

est ‘;:5 3
. e 0
onnecton M

& &

w ENET
»RI45

”DJ’ Illl!lll*

(Bottom) (Bottom)

Zebra Input 1

o

55U A o e e | A “f" (HREHRRK:

mhi |




...‘..‘-...,~."..Spa.re Slides

MMPFE-8 Demonstrator Placement — 3D - Bottom

Detecto;GND

Fa? i ninnERITY
My C ARIZONA

DC-1

MiniSAS gl mMiniSAS#
)
to
_ T




.

$ Activities  Applications »  Places » [ ATLAS TDAQ SOFTWARE - Partition part-BB5-Cosmics-3 (on peatinswswro.. v Fri Oct 22, 17:18

BBS | Y text | FELIX +

SR

cern.ch, YN o e

Spare Slides

ATLAS TDAQ SOFTWARE - Partition part-BBS-Cosmics-3 (on pcatinswswrodbb5)

e 8 500

Oj Search CERN < GNU Emacs Manual || SS64

§ CERN Central Jira

ik Commands Aevess Conrol_Set

ing:Logzng Leved Help

SPS-PAGE1 Current user: LHCPILOT
10 (S9BP, 70.8s)

8.59E+08 22-10-21 17:18:02)
Last update: 7 seconds ago

UTDOWN |
oniG. | [

=]

[ nomme |

Auto Pilor -

i Blocie
|

Number

Recorted

Experiment
H2/H4
H6/H8 7

COMPASS ‘
NA62

Phone: 77500 or 70475

Comments (22-Oct-2021 13 :44:22)

Information

Counters |

8 Vistars - Mozit Firefox

Total desd time (%)

Run Contmol | Segments & Resourres | Datwet Tas | DFPanel |

‘ Common Rates | Others

Rate (Hz)

TAL (7] INFORMATION [] Expression
D NSWVAM::Packedl

9RO
D NSWVMM::Packeil..

D NSWVAM::PacketL... &
D NSWVMM::PacketL... &
D NSWVMM:PackedL.. &

TiPUOR  Sev=WARNING

< =ERROR 0rsev=FATAL or sev=INF

ORMATION




. Bpare Slides

Muon Detectors Tile Calorimeter LAr Calorimeter

onter

x-y-z right-handed Cartesian coordinate system

-
=
|

4 | SCT Tracker TRT Tracker " e

Toroid Magnets Solenoid Magnet Pixel Detector r-¢-z cylindrical coordinates and © - visualization

— — — —



