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Ar

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transifion radiation fracker
Semiconductor tracker
7000 tons .
88 Million channels ﬁf‘ﬂl&ﬁ%
3000 km of cables
2T solenoid angular distance:

AR = [A?+ AQ?

Toroid (B ~ 0.5T in barrel;~1T end-cap)
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ATLAS Liquid Ar Calorimator R

Calorimeter
G-

ner-x»

LAr hadronic
end-cap (HEC) =

8m

LAr electromagnetic
end-cap (EMEC)

LAr electromagnetic
barrel

R4/
LAr forward (FCal) \
4000 tons

LAr-Pb EM calorimeter (|n|<3.2):
e e/ytrigger, identification; measurement v' EM Barrel : (Jn]|<1.475) [Pb-LAr]

* G/E~10%/\E ® 0.7% v' EM End-caps : 1.4<|n|<3.2 [Pb-LAr]
e Granularity: 0.025x0.025; 22X, v' Had.End-cap: 1.5<|n|<3.2 [Cu-LAr]

* 3 long. layers + presampler(0 <|n|<1.8) v" For. Calorimeter: 3.2<|n|<4.9 [Cu,W-Lar]
e 180x10° channels
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e Liquid Argon

— Very good linearity on the response to number of charged particle
— Radiation hardness

e« Accordeon structure

Easy to make uniform detector in phi with keeping distance of electrodes



‘\/‘ A — Y. Enari 6
oy T SAH= — (1
@é t)[/*ﬁllzl é: 'TEF@Shape ALTAS Liquid Ar
Calorimeter
readout flectrode absorber

outer copper layer

inner copper layer
PP kapt%n

outer copper layer

Y HV = 2kV

2t (e

stainless steel

glue -
lead

Lo I I y y |
-100 [} 100 200 300 400 500 600 700 800
1 (s}

The triangular current signal is pre-
amplified and shaped (bipolar filter,
CR-RC?), then sampled at the LHC
bunch crossing frequency (every 25
ns) and digitized

100 0 100 200 300 400 500 600 700 800
t (ns)

The peak of the ionization current is
proportional to the energy released in LALY.
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Calorimeter

> 160p———— T

& 140~ ATLAS Preliminary =

E 120: + Data S/B Weighted _f

© = —— Sig+Bkg Fit (m ~126.8 GeV) J

= 100 Bk jal) 3

| e g (4th order polynomial) 7

| 80:_ _:

60— —

40[— (5=7 TeV, [Ldt=4.8 b —

20 ;— Y5=8 TeV, J'Ldt=20 7 H—yy _;

o ;_: ) _%

2 Y52 + :

2 aF =

= :

: -4 . . . . .
“I 400 110 120 130 140 150 160
m,, [GeV]
Energy measurement Photon/Jet separation Angular resolution

- Energy scale of 0.1% upto 300 GeV - Jet rejection factor of 5000 - 50 mrad on theta
- Sampling term should be < 10% - and photon separation >190.000 ch!
, !

- Constant term should be<1 %

R BERA L. M=125GeV, Kz !
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ALTAS Liquid Ar
Calorimeter

ATLAS simulation
45 1 g S
- e’ =
. 40} | YA
L1 trigger rateH® | g w;/?
20KHzIZ%:ANon- 35} /*‘Hu’r
isolated EM object 30 oY | NdlseCu;S il
- g > 2, e
=39 B REE (GeV) s ST
zof |
| SRS N S SR S S W N SR T I S T SRS VN S N SN CORs R |
0 0.5 1.0 1.5 2.0
L10%%m™?s )
e Level-lIzH UL TSigle EMMY) H—IZEIYYZT: 20KH z

Ratez NIT A =HICEEZ LT R TNIEZ LR LR D,

— L2 / HLTTIE £BHHLDO2MNA D,

— HROOTf f | i nefBTICE>TVWEFEETETBHRY ZC

[CAND,

> L1ZB8BoTULWENDEDOERNE,
BFEHREL 1IZET EZADDBRIEASANE,
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Calorimeter
« K 0.1 x0.f 0.025 x 0.1
— tower size:pxn = 0. 1x0. 1
— EM part©1 204 7 — ¢ !l |::>
- FFOUESEESTLS, -
. EHE : ,,
— #ftH M segment
— Fine segment Level T~ -
}1‘.
- HORW 200_% ATLAS simulation
“Digitize L= 1% gl 55 25, L =1x10%m s
: : . . 160 .
- fl |ter | ng?)l/j IJ ZA é 140E- + — m— Nonisolated L1
3 E + —e— |solated L1
T 120 + —+— Isolated L1 and R,>0.94
0 e ™ 100 ++ —»— Isolated L1, R,>0.94
= E

and El29<0.8 GeV

80 +
2 o
= ++ _*_

zgl L1 |30| L1 |35| 40 """"':E::::::EEEEE
L1 EM E; [GeV]

High luminosity THEt>25GeVD K
H—L—rD20kHz[ZHESZ 5NE ?

05 055 06 065 07 075 08 08 098 095 1

ETAXE

R, =

n-
ET?xE
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Towears i1 Sampling 3
ApxAn = 0.0245+ 0.05

e
~0.004y

Square towers in
Samping 2

— '
? | T
Mo g el
A= g mm
00031 Strip towers in Sampling 1

BT A RDEZE10EIC

L1~D 155 (Super Cell)

LAr EM Barrel

Trigger Tower (AnxA¢=0.1x0.1)
60 Cellsina TT

EM Sampling-3
Back: 2x4
(AnxA¢$=0.05x0.025)

EM Sampling-2
Middle: 4x4
(AnxA¢=0.025x0.025)

EM Sampling-1
Front: 32x1
(AnxA¢$=0.003125x0.1)

¢
EM Sampling-0

Presampler: 4x1 m
(AnxA$=0.025x0.1)|

—

Y. Enari

ALTAS Liquid Ar

Calorimeter

Super-Cells:
AnxA$=0.025x0.1 in Front, Middle
AnxA$=0.1x0.1 in Presampler, Back

EM Sampling-3
Back: 2x4
(AnxA¢$=0.05x0.025)

EM Sampling-2
Middle: 1x4
(AnxA¢=0.025x0.025)

EM Sampling-1
Front: 8x1
(AnxA¢=0.003125x0.1)

EM Sampling-0
Presampler: 4x1

(AnxA¢=0.025x0.1) f

n

Presampler " (Front (Middle h Back

SC_layer=0 SC_layer=1 SC_layer=2 SC_layer=3
SC_region=0 SC_region=0 SC_region=0 SC_region=0
SC_eta=0...13 [An=0.1] SC_eta=0...55 [An=0.025] SC_eta=0...55 [An=0.025] SC_eta=0...12 [An=0.1]
SC_region=1 SC_region=1 SC_region=1 SC_eta=13 [An~0.05]
SC_eta=14(15) [An~0.1(0.12)] SC_eta=56..58 [An=0.025] SC_eta=56 [An=0.075] SC_phi=0...63 [A¢=0.1]
SC_phi=0...63 [A¢=0.1] SC_phi=0...63 [A¢=0.1] \ SC_phi=0...63 [A¢=0.1] Y,

0. 1x0. 1M%$EEIZ10 Super Cell (SC)
PreSampler®M 5 1 SC. Front&EMiddlemMi54SC. Endhis1SC
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LAr Electronics Upgradeztg ALTAS Liquid Ar

Calorimeter

— o

Controller

On detector

Front-End

\7

Layer Sum

C 3 Readout crate (ROC) TDAQ 3 network
I I l T External triggers 4_
P x
| S E=3a S| _ L CTP 8
g = ¢ T=3b;S| 3 processor T
o 7] 8 +
U % v p = >
E o T N o
< . L1 N
< ROD
& interface [ Calorimeter N
m monitoring
i t
I ‘3‘5 l;/I'tHSZ TTC crate
|

+_ Calibration I Front-end board I Towkr builder | SPAC b \ FE crate
N e I B L e £ RS
H L - e

TTCrx
40 MHz clock
L1Areset

Optical
! reception

SPAC

!
I slave
i
|

Controller
board

Mother-board

T=90°K

¢~
Electrode I

:

Phase-1(2018) & Phase-1 1 (~2022)
2 BxB& DUpgradestid

e Phase-1: #xDEDEANEZ B,
ZMD/N— ~l& Phase-I| THLZFDEZE,
LINDO7F+ BT /8— &%,

e Phase-11: Y 2 ANEZ
>104% & DCompatibility.

FE Boards

TBB

S ~Trigger cables

LVPS
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@ LAr Electronics Phase-| upgrade i
/ Front End Crate \

Read-out HLT/DAQ
Front-end /
Board (FEB)

Central Trigger

r q

Tower Builder

Board (TBB) Calo Trigger

2018FIZFH LLBASND/N—
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Front-End T L & (Phase-| upgrade) .ms.oon

Calorimeter
&ZE  RHBEASDEEEDigitize, Back-End(BE) 1IZ3% 5.,
A A R— K EMezzanine THERK

e Mezzanine

7FOIESORY HL statistics
— Super CellAIZAnalog sum 320 Super cells / board
« AAUAR—R FHEH: <130W/board
- AS1C(ADC) AL UR—R: 124%%
_ Backend~® F— % 855 (5. 4Gbps) Fiber to BE: 4x12 ribbon fiber

e Phase-lIDREFETELH S,

Preliminary 3D Model of LTDB with
Analog Mezzanine

Main Contributor
BNL, Columbia, SMU,
Pittsburg, Grenoble




==

LTDB

E,FE
X

ner-=»

LTDB

E,JF
EX

LTDB

EJF
EX

LTDB

EJF
EX
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Back-End T L & (Phase-| upgrade) .osueca

Calorimeter
FEMDDT—4%ZITERY. FilteringD# .
IRILF—IZHBE . Level-1RJA—IZE S,

FEDaA—)L B U Clock®HYHLV(GBT),

LDPB Today Architecture Q’%

—1.|H coR, | | Others 727 Statistics
G = == 1= Data flow: 24 Tb
= ° [ ata flow: pS
Monitor data —— iy .
AMC > = - 12bit ACD, 40 MHz.
= Chl
o 10Gb | 3 AMC takes care 1 FE boards
GBE | | F———— FPGA tJ
e s |5 |TOAG - AMC 124 #(+ GBT)
AMC Monitor data Ch2 PD“_. Monitoring .
t 10GhE| 2 Carrier board : 4 AMCs
1
L = - total 31#% (+3 GBT)
g = f LD]"'.B.LTDB_ - 1 g
Monitor data At | monitor C“;:'T'-E- ]G_bE i (] 9 ATCA Crate BA/\
AMC Switch ==— i, | LrDB/LDPB
£ | config/monitor . .
. [ 2l b Main contributor
i atca|[ Lapp | [x] Power BNL, Arizona, Stony Brook,
AMC [TT1 Lpower IP*;CV oe 12 CERN, Annecy, Dresden. Tokyo

13/05/2013

LAr BE LDPS TDAQ Monitoring Flow Guy Perrot

AMC (Mezzanine) b\BaCkend/\— ka7




. AMC &

Optics fibres

AMC connector

> Ll BN B
=l ===
ﬂgu‘

LTDB

4x12
Optics Tx

4x12
Optics Rx

Oscillators
PLL
DC/DC;LDO
FLASH
G—
FPGA —
Sensors
SDRAM MMC
DDR3

3.3V-IPMI

X2;x4  pponitoring
data

FPGAIZXY
Filteringe® 7 )L 3" R IZ & BADCH SHEnergydZE i

— BCID (EDNUYFHLDEZRN?) DEIE
>AMCREDT—2 DX Y B Y ORIEEM,

TE-2YVT

Y. Enari 15

ALTAS Liquid Ar
Calorimeter

— SETRTVWGL>FEHRORE, 40MHzH T U TDIEH

T2 T

FEMNLDT—2DOFITEY
O hO—JL, ClocklZCarrierin— Kh 5

L 1 ~ADT—2EEDEHE
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L1ETORERIE? (Latency)

Table 1: Latency estimates (in units of BC) for a LTDB - LDPS system up to entry into FEX.
Elements in the table which have been calculated (not measured) are shown in italics

Y.Enari 16

ALTAS Liquid Ar
Calorimeter

Front-End
11x25ns =275 ns

u Back-End
14x25ns = 350 ns

BCs | Sub Total Total
Time-of-flight to endcap at eta = 2 0.6
Cable to pulse preamplifier 1.2
Pulse preamplifier and shaper 0.4
2.2 2.2
Digitization on LTDB 8
Multiplexing on LTDB 1
Serializer on LTDB 2
Optical cable (70 m) from LTDB to LDPS 14
25 27 .2
Deserializer on LDPS 2
Channel demultiplexing on LDPS 1
Pedestal subtraction 1
E, t, Q, N-tap FIR, BCID Calculations 5
Digital summation 2
Multiplexing on LDPS 1
Serializer on LDPS 2
Optical cable (15 m) from LDPStoe-JFEX | 3
17 44.2

Bk E R < & FE:275ns, BE:350ns



@ Filtering”

E = Zu, (S; + Ped;)

SEDHEREL
TEHEL-ZRE

~_Offset

Data sample

[/ N | RN Y. Enari 17
) J ; '\ -[A ALTAS Liquid Ar
Calorimeter
1 T T T T
\ : Filter input signal (ideal pulse shape) —
08 L _____ \-\!.-----1-' _____ ________________________ Intermediate filter response with one half-value
© f B Final filter response with one half-value and additional correction —%—
o .
2 06 b-feeeridns | P T F R AR TEPEET PP PR
=] ; Wiener filterD 5l
£ E _
< E E
> 0 O N e s
@ :
2 :
g 02 oo N ........................................................................................................
S s
< i \ :
] - — - a———u——u—8

e FIRZ 14 L3 (Finite Impluse Response) ° WI ener J A )bg

— WA DFiltering7I)L T X A

> 59 ) T EFER
- XBEXRWNLGETIORILT 4ILA
— Feedback LELNDTLEMLH 5,

— EEDEIAEHLEIZEEEEIC
AL, BENGEREZ T
E =

-C:"
Z 5"’2%;5& + Ped;)
_ k.j

o SHEERILEZ 5 (BAEAX),
c LRMEMNH B,
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80

S 60
(D)

O 40
=
@
o
)
C
(NN

40

B :Input

77 : Output

el b e e b e L T ey
0 20 40 60 80 100 120 140 160 180 200

o)

. . Y. Enari 18
Signal processing ALTAS Liquid Ar
Calorimeter
] H
» a w.
- true injected energy 1 : I
. : |'I# r 5 H,
_-simulated pulse Wl e, FEN Lo
lII |]#I | x II”I | ﬁ.
| wl mn \
AL Lol . T
\ (- | ] ‘II
" ‘ .
- e
NN R R R ImmImEenmnmIInmnm .......................................... u ..... .,: ....................................... -]
] | |
0 50 100 150 200
BC distance between 2 entries ‘ BC distance between 2 entries
5400 Distance of input data entries 5400 I Distance of input data entries
o o
350 Distance of output data entries 350 iiil‘ U Distance of output data entries
300 00l T
FIRZ1JLA WienerJ4 LA
200 200~
150 150[—
100 100
50|j— 50—

Pl b b o by b by g el
0 20 40 60 20 100 120 140 160 180

200

% BpulseAS Ao THidRDpulset A S ETHEERT (BS=25ns)

e FIRZ 4 LA TIEIETEE LA Wiener 7 4 JL
2 —TlXInput@Y IZPulsez B TZE 3
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F | | ter | ng % @1&®§§7§K§§-I§ ALTAS Liquid Ar

e KRELREFIZHTBHLARSA
—HEXTIZEE LI HBOA, KHYIZERNEZN?

Output of the Shaper. Et=400GeV, Eta=0.4, Middle s oD Uthut of the Shaper. 2200GeV, Eta=0.4, Middle
2,500000F+00 '
3 S5000E+00 -
2000000100 Energy deposit oo Energy deposit
gy p 2,5000E+00 gy p
‘%‘ 1,500000E+00 4 GeV %"2.000:&—00 : 2200 GeV
2
>
= EJ,SO(IJE-DD T
E- 1,000000E+00 EJ,OOO:JE-DD t
5 £
s 2 5.0000E-01
& 5,000000E-01 s k
0,0000E+00
fogehcleamsongor e guag
\ e =eﬂﬁ\°(:(;s,m${.,qmapwg@hhh
10, 000000E+00 X
”3W§§§§EE§§E§EE 1,0000€400 |
-5,000000E-01 2113 <=> 800 samples (sampling 400MHZ here) ~HSU0IE100: - 2ps <=> 800 samples. 400MHz here,

o J A XANDXTAL

BHRER  THeR0aET

[T TR

e — F -]

- S
B b 1]

- 0 4 1 1

« E B 8 8 & 8 3
| bl | L]
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ATLAS—Japan@EFﬁﬁ ALTAS Liquid Ar

Calorimeter
« IS ALEEMNY
— 2013 18 LAr Phase-1 upgrade Kickoff meeting Tm &Nz HEA
— 2013 38 LArZIL—7RWUUpgrade 7> 49 hADS AN
ERXICEFE I NT=,
— 201398 TDREZLHCCA~ (FxE)
« MUNEARNER Demonstrator board

e Back-EndT L F#EE~DH#E
- FPGATOTYHIIEEANIE
— AMCORRE
— Demonstrator board
o IHShutdownFIZATLASIZHEAAD
e ATCAIZERL=KR—FK
e AMC—24%dMfunctional ity
2> Run-lITERIZT—2%H5,
HATTHERLCLYEES,
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?g ATLAS_‘Japan@jj_ﬁ-l_ ALTAS Liquid Ar

Demonstrator boardZ#¥(Z

/Integration / Operation

9 TlZTrigger/\— D EIERRFED 1=H 2T XA
UFHEREE, CIZEH B Software D E g, T—4
fEHTZE—F(23HS,

> Demonstrator O 4 REZT(

2014.3H
-RREIFERDLE 21—
> ATLAS/\ODE;J\O)%QF/

N

L
 AMC ORI %

_Z1H5BELT FPGAT DM S8 YYD
Demonstrator® & {E - Filtering algorithm

- EIFR D RET FF>T-AMC - BCID
ZEXaTo -EZR)Y

- AnnecyEEIEFZFIZL. Demonstrator[ZEIZXELEFT—XIZT
BEVZHTEHEKS LI TAMEZXRITTED,

Kﬁﬁ%’é?"@'&)éo / K /
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-~ é: &) ALTAS Liquid Ar

LAr 0 1) A—4% MOUpgrade Tl&

e LAYr O —A—RFKIRIZIFAELS LN,

e MUH—N=—K - ILFOEHZ2018FIZFE,
B2 IZHigh Lumi runTHES,
— AA DI L FIEPhase-I1 (High-Lumi runk) IZTEFH ¥ E,

e L1I~NEOEBWEHRZEL, L1ONYOTZTTUR
HlgehZEm LESE 5,

e ATLAS—JapanlifPhase-l7yvy oL —KD
Backend/S— ~IZS A,

Demonstrator boardZ 4t & L C

— Integration / Operation
— Filtering7ZJ/)L3d1) XA - Firmware
— A7 THHAMCOREERE

EDH TN,

BIRDH DA, TO—HEIC |

n»
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A /7- :/\ a1— )b ALTAS Liquid Ar

Calorimeter

2013 | 2014 | 2015 2016 2017 2018 2019

r *

ATLAS review for in-situ demonstrator (2014/4)

installation/analysis _

[Phase-| ROD]
Prototype prod.
Simulation study
Debug/FW dev. ;
Production _

e Phase-||15~2022. ZtlZm I+ 7=R&D
F2016 £ AL EEABFE

[Demonstrator]
System test@EMF
production
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ALTAS Liquid Ar
S — Calorimeter

BacKkKup
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Fast Link development ALTAS Liuid A

Calorimeter

{;E /j.
ner-=»

= Summary of tests

- Using KCT05, VC707, BNL FPGA test board, and other hardware verified
good BERT results at speeds up to 12.5Gb/s using Xilinx IBERT Tool.

-

3 traces comparad with
different configurations

3-4-5 vias and 1-2” route //

MGT116_1

— | ] MGT117_0
— i -

e ; MGT118_3
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Firmware® BE R IFLK ALTAS Liguid A

Calorimeter

AMC Firmware — FPGA Block diagram (page 1) First Block diagrams appearing
oo Work to be organized for sharing

LI
[ TIFTIT Bx  Siic
12k Amnoa B P
mm '_|_-I
LT FIR Fifer | .
!
a2 ), -
544 L] i ] fis
150 e 0
el — ':f::.[;! Wi | Demux | Repeat ] (20 Fibars: Tata)
Py o /|
' AN
"'l
\—=
E FiR Fites | e 1o T oI
5_q. Auidis 3 i ook Data out to eFEX
J I Tire: -
If ! Diw 10 Gibgrs
Mo T% 871
] | I R O R T i | | \ T E BA08 | po o Ty |
e | 1 0 I o o ) e N ) bk 11 Iy & f—
Max Bulfee BRAM A BRAM BRAM BeRAM BRAR BHAKM BRAM | BRAM ':
B g Circular | Crodar | Circular || Corcudar | Choutar | Ciroular Circilar | Cireuliar | Clrealar
;‘E‘W‘ Bufier | Busier | Bufier || Dufer | Dofler | Buffer || Bufer | Bufer | Bufier
us BABK | Ir2eK | Bt [ 3wselK | w2t | Ins2ang || DK | 020K | dniani Sinlus [ Gonlrol .
' - I 11 - & I3 T3 P e
Tor Mo ¥ i i i ¥ ¥ i L] i i ¥ bl ‘GE;"'F, P —
Trigger —L—f Tima Division Mutipls (LORL1 Bufer Outpus) [+ : MAC Mercinr s
Eimta I-— T (% GT) f=—o " My
Taptn
84 b i
Libyra T | Monitar
har - . .
— " of oy Even
(46T Aopast = - 3 Monitoring
] BL_CLK | = e Wonkce TaMon =%
| :l.:-:.:“,: Trigger ks il By o bews 10 G
§ |-= ™~ and F | -
, Repeat (40 total) R i e ECEL L PR
! | Tep e ey =l et Oatety | | T
b {20 or
Filters : *
i |FEX Data !
4 1= A 6 e =
from samplesto Et |¢ ¢ >
< |- Filter input signal {ideal pulse shape) it L
7 08— ] L
N = Intermediate filter respanse with one half-value e
= = o —
E osl— Final filter response with active forward correction TEnladRikz JFEX Dutpul
2 o =284 Gipa {4 Fibers Tatal) 8
04— : 10 Gigs
0.27— O
of ©
I =
02— H 10 Ghps (g0}
1 L L Il 1 1 Far
o 5 10 15 20 25 30 T {4 GTX) I—‘ D
BCs | i I

, Repeat (4 total)
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w 1) ATLAS LAr Upgrade Project
w 1.1) System Validation at EMF
v 1.1.1) System test @ EMF (FE, BE, Trigger)

*

1.1.1.1)
11.1.2)
11.1.3)
1.1.1.4)
1.1.1.5)
1.1.1.6)
11.1.7)
1.1.1.8)
1.1.1.9)
1.1.1.10)

Pre-prepare Setup (Receivers readout)
Prepare Infrastructure

Install "current” setup

Commission Current system

Introduce Mew baseplane and NLSBs
Introduce LTDB

Re-commission Final

Collect final data

Analize and digest Results

ATLAS REVIEW for IN-SITU Demonstrator

w 1.2) System Validation in ATLAS (Demonstrator)
w 1.2.1) Front End Readout
+ 1.2.1.1) Dismount
+ 1.2.1.2) Install
» 1.2.1.3) Commission
+ 1.2.1.4) Certify
w 1.2.2) Long Optical Cables
« 1.2.2.1) Install
+ 1.2.2.2) Commission

w 1.2.3) Backend Readout
» 1.2.3.1) Infrastructure Preparation in USA-15
« 1.2.3.2) Installation

» 1.2.3.3) Commissicining

w 1.3) Installation POSSIBLE
s 1.3.1) Detector opening e.g Barrel-C (From M Raymond)

v 1.4) Access & Operations on EMB-C
» 1.4.1) ACCESS AND OPERATION ON EMB-C
+ 1.4.2) Completion and access closed

J— . Y. Enari 27
2018 Instal lation schedule ALTAS Liguid A
Calorimeter
na _ Qz 2013 | Q3 2013 | Q4 2013 _ al 2014 | Qz 2014 | Q3
Start End I Mar | Apr | May Jun | Jul | Aug Sep Oct | Nov | Dec Jan | Feb | Mar | Apr | May | Jun Jul | A
01/04/2013  30/07/2014 | v
01/04/2013  28/03/2014 v PEEEEEE—S—S—S—
01/04/2013  28/03/2014 v _
01/04/2013 02/04/2013 |
02/04/2013 26/04/2013
26/04/2013 20052013
29/05/2013 01/07/2013
01/07/2013 31/07/2013
02/12/2013 20/12/2013
23/12/2013 31/01/2014
03/02/2014 28/02/2014
03/03/2014 21/03/2014
28/03/2014 28/03/2014 ‘
02/12/2013  28/07/2014 A —
01/04/2014  28/07/2014 Y ]l
01/04/2014 26/05/2014
27/05/2014 27/06/2014
30/06/2014 18/07/2014
21/07/2014 28/07/2014
02/01/2014  18/06/2014 v —_—
02/01/2014 23/05/2014 e ———
26/05/2014 18/06/2014 -
02/12/2013 01/07/2014 B T ——————
02/12/2013 24/01/2014 (o——
27/01/2014 26/05/2014 ——
26/05/2014 01/07/2014 I
12/04/2013  30/07/2014 v |_
12042013 300712014 ———————e
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Acquisition is always based on a calibration sequence.
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History on ATLAS LAr Calorimeter

1990: First 1deas on paper

1990-1992: prototype and beam test

1993-1996: Optimization on Design
Technical Design Report: December 199G

1996-2004: Construction, assembly, surface
tests

2004 Oct: Installation in the ATLAS
2009 Dec: First LHC data
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3 EXPERIMENT
Run Mumber: 155160, Event Number: 44820781

Date: 2010-05-17 12.51:29 CEST
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Run Mumber: 165180, Event Mumber: 7203080
Diate: 201 0-05-17 08:22:09 CEST
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