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1. Key design considerations 5. Energy reconstruction
Measures energy of electromagnetically interacting particles: scintillation Energy of a particle reconstructed from a cluster of multiple channels (:) to account for spread
particle = PbWO4crystal -'?">  APD/VPT — readout electronics by the magnetic field + interaction with Silicon Tracker and dead material:
_ _ _ - A; - signal amplitude; C; - intercalibration coefficient;
To perform well in thg harsh LHC environment ECAL was des!gned to be: Eejy=Foy - [G-Y Si(t)Cidi] + Exs  « S;- correction for response time variations;
- homogeneous: high energy resolution, compact, mechanically simple; p

« G- ADC > GeV global scale; Fe/, - cluster correction;
- hermetic: minimum dead space, reliable measurement of missing Er; ? g /y ~ ClU |

» fine-grain: 22x22 mma?2 crystals; [360-fold in ¢, 2x85-fold in 1]

CMS simulation, vs=13 TeV PU=20/BX, 25 ns
- responsive: 10 ns scintillation decay time in PoWO,, Signal amplitude affected by large pile-up (40+) 3 T ﬂ
L 10 consecutive samples used in reconstruction eb ?%Z?Lﬁ?;g"a' EE
2. Structure of the CMS ECAL Multi-fit performed to estimate 1in-time and = Outot e pules v
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PbWO, crystals _ Pb absorber o . pi - pulse height 8 I{ R
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Timing conditions updated after each shift e e e e 1 v ¢ e
Crystal transparency degrades with absorbed radiation dose of 200ps — negligible impact on reconstruction F R 6 M
L each crystal continuously monitored with a laser system for calibrations ’ T A
Scintillation yield of PbWO, and gains of APDs sensitive to temperature.
1 temperature maintained by water cooling with 0.02 °C precision Cluster corrections (Fe/,) determined using
multivariate approach, tuned on MC simulations x1Q° CMSPrefminary Vs =13Tev. L=221b°
3. Role in CMS physics analyses + Superclusters (SC) to recover bremsstrahlung OF eoa ~—paa ]
--------------------------------------------------------------------------------- radiation + Preshower energy (in forward region) - EB . e ]
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Measurement of o(H) in the H—yy .
final state: 6. Energy resolution
7=
- high photon-energy resolution (=1%); : :
o ara : 8N Photon-energy ( ) Relative energy resolution of electrons from Z—ee decays of two types:
wpt TTEE TS - precise direction measurement;
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« bremsstrahlung: Esy3 / Esc < 0.94

. . Resolution significantly improved after the dedicated calibration using the full 2017 dataset
4. Position reconstruction
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