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The ATLAS Calorimeter System
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Performance in

Run-1

Few broken channels

Subdetector Number of Channels | Approximate Operational Fraction

Pixels 80M
SCT Silicon Strips 6.3M
TRT Transition Radiation Tracker 350 k
LAr EM Calorimeter 170 k
Tile calorimeter 9800
Hadronic endcap LAr calorimeter 5600
Forward LAr calorimeter 3500
LVL1 Calo trigger 7160
LVL1 Muon RPC trigger 370 k
LVL1 Muon TGC trigger 320 k
MDT Muon Drift Tubes 350 k
CSC Cathode Strip Chambers 31k
RPC Barrel Muon Chambers 370 k
TGC Endcap Muon Chambers 320 k

Jet energy scale uncertainty ~1%
Electron energy scale < 0.5%

95.0%
99.3%
97.5%
99.9%
98.3%
99.6%
99.8%
100%
100%
100%
99.7%
96.0%
97.1%
98.2%

Excellent performance during run 1
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LAr Calorimeter: Hardware

Front End Electronics

— 25 FE cards have been inspected and fixed, very few replaced with spares,
mostly recovery of single broken channels

— Broken transceivers replaced

Replacement of Low Voltage Power Supplies
— Al 58 LVPS replaced, refurbished and reinstalled

Replacement of High Voltage Power Supplies in EndCaps
— Shorter ramp up time
— Current reading for lumi measurement Per week averaged impurity
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— More robust FE cooling system
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LAr Calorimeter: Preparation for
Phase-1 upgrade

N1

Trigger Upgrade during LS2 S L

- Digital signals for L1Trigger

- Higher granularity ESES ) —
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LAr Calorimeter: Readiness for Run 2

LAR CALORIMETER

Overall Status:
- Few things to be finished
- Basically ready for run 2
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Tile Calorimeter: Hardware

* Installation of new LVPS
— No trip since then and less noise

1 module lost (0.46% of cells)
 Improvement of DAQ

e (Calibration system

— Fix of Cs calibration system, now re-
establishing absolute scale

— New laser calibration to improve
control of system stability

— laser and noise calibration from data

in physics runs

Signal and
calibration chain
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Tile-M uoanrligglerl .

Include Tile Information to

reduce Muon Trigger Rate
Coincidence Electronics
designed

Production started

Ready for 25ns operation
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Tile Calorimeter: Preparation for Run 2

Overall Status:

Few things to be finished
Basically ready for run 2

New feature:

Improvement of monitoring
Better energy reconstruction

using better digital filter

108

entries

10°

10*

10°

10°

-200-150-100 -50 0 50 100 150 200

SARRS RRRANRRRRE RARAN RERRE RERRE RN RRE=
- 2012 data ]
" Vs=8 TeV —orz ]
| dT=25ns Cwe ]
= <u>=11.3 3

ATLAS Preliminary
Tile calorimeter

IIIII

_IIIIIIIIIIIIII|IIII|IIII|IIIIIIIIIIII|I:

Energy [MeV]

X

Ao

(Gl

o
ATLAS DQM Display

v o
Action View Navigation Bookmarks DQM Display
LR OEEDaa@ e+~ #
®- @ TileDataCoruption_LBA [ D ti "
D’IeCellsMasked_L ata cormiption %

B HLT J
TRBJT
TRBPH
TRCAL
TRELE
TRG
TRHLT
TRIDT
TRIET
TRMBI
TRMET

EEEEEEEEEERERE

& lLAr
& EMBA
& EMBC
& EMI
& EME
& HECA
© HECC
& FCALA
& FCALC
[ ENTEC
B ovos
B mige
B8 um
B Muo
B cao
O e
B calib

& TileCellsNumber_LBA
2 TileDigitalErrors_LB...
(2 TileDigitalErrors_LB...
& TileDigitalErrors_LB...
¢ TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
& TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
(2 TileDigitalErrors_LB... |.
2 TileDigitalErrors_LB... |
2 TileDigitalErrors_LB...
(9 TileDigitalErrors_LB...
& TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
9 TileDigitalErrors_LB...
¢ TileDigitalErrors_LB... L
4 TileDigitalErrors_LB...
s TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
(2 TileDigitalErrors_LB...
¢ TileDigitalErrors_LB...
€2 TileDigitalErrors_LB...
4 TileDigitalErrors_LB...
¢ TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
& TileDigitalErrors_LB...
& TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
(2 TileDigitalErrors_LB...
2 TileDigitalErrors_LB...
4 TileDigitalErrors_LB...
& TileDigitalErrors_LB...

N N 2 B I B - I B - )

History for "TileDataCorruption_LBA"

Alarms & Logs

i
HE

Alarms

[Partition 'ATLAS' is unning for 00h 06m 40s in Physics mode. Run Numl

(&)X
Acknowlcdgmunl DQ Status Time I‘lumnH
2015-Feb-15
|| o 14:56:48 —
2015-Feb-15
2 |® o 14:56:48 —
| 2015-Feb-15 .
3 @ o 14:56:48 Aok E
- 2015-Feb-15

ber is 252226134589 updates received, last one at 20

10




Level-1 Calorimeter Trigger

Tower
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Level-1 Calorimeter Trigger: Run 1
Architecture & Algorithms

~ 300 VME boards
~ 3000 Mezannines
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Efficiency

Efficiencies during Run 1
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ATLAS Trigger Operations (Aug. 24, 2012)
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Pile-up effect

LAr pulse shape

Amplitude

- LAr electronics produces bipolar pulses

- Pulses influence base line for many BCs
(out of time pile-up)

- Overlap of many events per bunch crossing
(in time pile up)

- Net-effect is O due to bipolar pulse shape
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L1Calo Upgrade during LS1
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Better hardware
operational stability
More flexibility

Better digital filter

plle'u p su bStr- Conditioning of the Pulse digitization at Sum over pulse
analogue input 40MHz with ns accurac
sat. BCID Jre b Y

NMCM

Signal Generator

MCM -> nMCM

FADCs
(40,MHz) New development

ﬂ FlsbM ¢ - 4 ADCs -> 2 dADCs
Remove Phos4 chip

ASIC LVDS-Tx

Timing Chip—

Dual Channe
FADCs (80

calibration



L1 Rate [kHz]

Expected Performance improvements

* Lower E;™ rates: Better pile-up suppression
— Autocorrellation filters, dynamic pedestal subtraction
e Better efficiency vs rate working point for electrons
— Fractional isolation
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L1Topo

4000
Run-1: threshold trigger S F [ minBias mustme12 14 Tev
. ~350 ZH125_nunubb mc12 8 TeV
Run-2: evaluate topological ¢ E
t . f rmation 2300_— Events with at least two L1 central jets
cventinio ssof.  ATLAS Simulation
Example: ZH -> vvbb -
200 =
150 -
i : 100
et jet ]
50—
Ad)( ) =P S R R B B =
/ 0 0.5 1 1.5 2 25 3
/ min |[dPhi(L1_MET, L1 central jets)|
/ [E_miss
.
y

Uses: electrons, taus, jets, E;Mss
Substantial enhancement Topological Algorithms:

of trigger capabilities Ad, Ah, AR, m., m,, E,Mis
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L1Topo Hardware

Entered new territory in
many different areas

- 2 ATCA modules (1 exists so far)
- Medium density of optical links
- High density of tracks on PCB

- 24 layer PCB

- 2 big FPGAs

We went through a long history of prototype and production boards:
These boards are expremely difficult to built.
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Level-1 Calorimeter Trigger: Status

Legacy Hardware

— commissioned and calibrated
nMCM

— Hardware installed

— Firmware and Software almost there
CMX

— Hardware installed

— Firmware and Software largely there
L1Topo

— 1/2 boards installed (2nd just arrived)

— Firmware and Software converging

Software/Database/Calibration
— Converging, calibration major effor for the next 2-3 years
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Summary

* Calorimeters
— Repair of broken channels
— New PS for better operational stability
— Many improvments of DAQ, SW, Monitoring

* Calorimeter Trigger
— New functionality to cope with pile-up
— Topological Processing



