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Confiquracibn de CMS: gran tracker de Silicio en un
campo magnético uniforme, HCAL de 47, ECAL muy
segmentado y eficiente sistema de muones. 2
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CMS es una camara digital 3D
enorme de ¥0 Mpixel con un
volumen de 3‘706? 3 Y 125600 Town
de peso.

Sumergido en un B de 3.% T,
propocionado por un tmain
suparaomduc&or, opera a 40 MHz.

ALk sima precisié-m en las
[oositi,ov\es de los F:'Lxets/samates:
de 20 uwm a 200 uwm.,

Eska sibuado en el IP5 de LHC.
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CMS esta instalado en el punto de interaccidn § del
acelerador LHC del CERN, a 100 w de Prw‘fw\cﬁd&d.




CMS DETECTOR

STEEL RETURN YOKE
Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS
Overall diameter : 15.0 m Pixel (100x150 pm) ~16m* ~66M channels
Overall length :28.7m Microstrips (80x180 um) ~200m? ~9.6M channels
Magnetic field :3.8T
SUPERCONDUCTING SOLENOID
o . Niobium titanium coil carrying ~18,000A
> MUON CHAMBERS
y Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
/ d Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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camara de krazas: dekbector de silicio




calorimebro
"
eleckro magme&wo

calorimetro homogéneo:

¥ 0,000 cristales de
tungstanato de plomo
(PbWO,,) crean cascadas y
produ,cev\ luz de centelleo:

64,000 cristales en el
barril y 16,000 en los
emdca[as, la luz es
detectada por fotodiodos.

CERN Labo 27 - EP/CMA
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istales de plomo y tungsteno

calorimetro electromagnético: cr
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CMS Experiment at the LHC, CERN

Data recorded: 2012-May-13 20:08:14.621490 GMT

Run/Event: 194108 / 564224000
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calorimetro hadronico

Barril: 36 cuias de Latdn, cada una de 35 Toneladas.
E:v\dcap: Lakdn raau[aemdo de la industria militar rusa.

Forward HCAL: fibras de cuarzo embebidas en acero.
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debector de

nuones

La desintegracion de particulas
pesadas da lugar a muones de
alta energia. Estos muones son
faciles de identificar y son
utilizados por el trigger.

Detector con m&t&ipte_s capas:

— medida de la F?(:«SE,»::E,ESM:
Tubos de Deriva (DT) en el
barril y Cathode Strip
Chambers (CSC) en Los
end«caps.

— Trigger: Resistive Plate
Chambers (RPCs) en el
barril y Los endcaps.
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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-27 23:35:47.27%030 GMT
Run/Event: 195099 / 137440354
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solenoide supercondu&@r

Iman de § mddulos (longitud 2.8 m), cada uno es un cilindro de
Aluminio con 4 aafas de conductor, de 109 vuelktas cada una.
Refrigerado por Helio liguide.

«  Intensidad de la corriente = 19500 A, ”

+ Campo maqgnético= 3.% T. -

+  Energia almacenada = 2.3 GJ % 0.5 Ton
de TNT.

recision del modelo de
E < 0.1 % en la regidn
del bracker, 10 % en el
hierro, confirmada por
el analisis de muones
chsmicos,




bajondo la rueda central de CMS

eska Fm’&e de CMS pesa 2500 T



CMS en Lla caverna
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CMS Experiment at the LHC, CERN

Data recorded: 2009-Dec-16 03:39:44.073862 GMT
Run:




interacciones entre particulas elementales registradas en CM$
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Tech Triggers L1 {ngged:

CMS Experiment at the LHC, CERN o o
Vi : u_aa-wi;}.:mpr:::

Data recorded: 2010-Mar-30 11:04:14.111090 GMT(13:04:14 CEST) 10 L1_Bsc2mnuf_B
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b Crossing:
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HLT_MinBiasBS0-OR
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HLT_ZercBiasPuet_SingleTrack
HLT_MinBiasPioel_SingleTrack 1
HLT_MinBiasPixel_DoobleTrack
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HLT_MinBiasPixel_DoublelsoTracks
HLT_HghMutpicanBSC

HLT_SplashBSC
HLT_L1_BscMinBiasOR_BptPlusORMINUS
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-peraaién

todos Llos sub-detectores activos, Opar&v\da a mas del 95% de rendimiento.

26/09/11 PROTON PHYSICS DAQ state Run Number Lv1l rate Ev. <Size> kB DeadTime(AB) Acc. Hz (%) HLT <CPU>
Mon 12:32:14 SQUEEZE Configured 177177 0.000 kHz 0.0 [0.0] 100.000 %
‘ z Data to Surface SM streams Data Flow
Sub-System State FRL FED IN Stream No.Events Rate (Hz) BnW (MB/s)
TRG [QNNETRl 3] 3] 3] | ALCAPHISYM| 293.625E+3 0.00 0.00 lcdaq/physics/Run2011/3e33/v4.0[HLT/V2
csc Configured 9 Al 188.346E+3 0.00 0.00 "-,Hcsm"':cv%':;
r - Sl e re er
DAQ Configured o) ] ] Calibration| 48.936E+3 0.00 0.00 Tracker HV OFF
DoM (WCOUEDIE 0| 0| O [ EcalCalibratif 48.936E+3 0.00 0.00 Pixel HV OFF
DT Configured | IIIEIG NanoDST| 48.521E+3 0.00 0.00 Phsics NOT declared
ECAL (SCLUEIIESN 54| 54| 54| [ ExpressCos 3.623E+3 0.00 0.00 #Lv1(EVM) 828840
ES Configured [JEE]IEE]IER HLTMON|  1.527E+3 0.00 0.00 Lvl Rate 0 kHz
HCAL (GONGIIEE 26| 26| 26| | FaultyEvents 0.000E+0 0.00 0.00 I
HFLUMI Configured GGG ALCAPO|  0.000E+0 0.00 0.00 : ] FBloce. %
PIXEL Configured [ERIEDIEE RPCMON|  0.000E+0 0.00 0.00 pEndingloc Max 0
RPC Configured IR IEI R RIE L L) 0.000E+0 0.00 0.00 : Al 0
SCAL configured [EIEIE Error| 0.000E+0 0.00 0.00 #frag. in RU FBO occ. %
TRACKER [l Configured EER)EETIEER: Max 0 _— 0
CASTOR Configured 3] 3] 3 A g T e
Beam setup & DCS states history LHC mode: PROTON PHYSICS, SQUEEZE BnW (MB/s) EvSize (kB)
0 ' 0
Events in BU
DeadTime(AB)
1.6+ CPUsage 7E+5 <Bv.> 0 .
i <Accebteds Pending Req. Reeiv.-Disc.
‘ = % +
A FJJL - 10.0% 6E+5 :
1.2- <#P> 0 I <Time /Ev.>
Stored gvents {u SE+S #Running FUs 0 xx
N g 0 0 24
£ 1 n s
< = -1.0%  4E+5S § $00% . <FU-CPU>
Fos B I e — A [ _oHz _|Lodoex
2 0 100
ool : 3E+5 BnW MB/s> Disks usage L 0.100%  <SM-CPU>
» S H Hiie -0.1%  2E+5 Lo _J L27% ]
0.4 * HI H M i EventRate Hz Free space TB
@ o by 0 228.5
0.2- i = E il Stored 633514
5 4 ’J] 4 N 00%  OE+D Time to fill disk 0 of srv-c2c06-18 > week
10:32:27  10:42:27 105227 11:02:27  11:12:27  11:22:27  11:32:27  11:42:27  11:52:27  12:0227  12:12:27  12:22:27  12:32:07 TIERD TRANSFER ON
26/09/11  26/09/11 26/09/11 26/09/11 26/09/11 26/09/11 26/09/11 26/09/11 26/09/11 26/09/11  26/09/11  26/09/11 26/09/11 = o

UTC time 26/09/11 10:32:14

Local time: Geneva 12:32, Los Angeles 03:32, Chicago 05:32,

Moscow 14:32, Beijing 19:32




toma de datos: brigger

10° Ev/s
Level 1 ) . Detector Frontend
Trigger T 1 I _b p T I I
/ “ I i ; H Readout
9999 /o > :p £ | ] Systems
Event | Run
Manager Builder Netvi-QR<E v/s Control
- | I i i Filter
I — 3.j|—f’/o —— L Systems
99 9 o Computing Services
: o
102Ev/s
rechazados 99999% acep&ados 0,001%

1 Petabyte de datos registrados por alto



Produccion de
quarkstyt

pp> tt > u+4jets

t > bW*, W uv
t > bW, W- > 2 jets
b—->1jet

2
__bosonW__
)
q
boson W

O

Jet:
p;=61.7 GeV/c

=1.38
Muon: ;

p;=64.4 GeV/c

n'=0.29 Jet:
pr=135.9 GeV/c

n=0.79
Missing E;:

65.9 GeV‘

Jet:

Jet: pr=51.5 GeV/c
pr=61.7 GeV/c n=-0.12

n=0.81

Run: 163480
Event: 81224410




Events per 10 MeV

CMS performance: SM
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Production Cross Section, o [pb]

Medidas precisas del modelo estandar,
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Lla clave del descubrimiento

Oct 2013 CMS Preliminary

Lo 07 TeV CMS measurement (L=< 5.0 fb™) —
E ’ f 8 TeV CMS measurement (L=< 19.6 fb'1) =
— N N N N O N N N N N N -
—: .-E- R T —7 TeV Theory prediction -
H L 3 B B B B B B N N N N _ _ s T T T T T T T T T T T
3 A A T T —8 TeV Theory prediction g S o CMS Preliminary E
= L me . = E CMS Incl. Jets : ag(M,)=0.11857 0 |
= gl § 2 I I I Z CMS 95%CL limit q ° 022 CMS R,,
.............................. n 0.2 7 CMS tf cross section
e o CMS 3-Jet mass
SR 0.18 IR . CMS Incl. Jets

"""""" o 1 S S S S S 0.16F
0.14—
w @ g% o g i b S 0.12;

N ~ S £ R A SR 01 . DO inclusive jets

w =) |221 |231 |z4j| z s |22j |z3j|a4j| ! 1 | 2 | 3 l1|chan| tw |nz |Wy | zy Iwwlwzlzz }wvvlgml\NVylgngggSlVHlttHl
Th. Ao, in exp. Ao

Estas medidas requieren buena comprension del
detector Y de las predicciones del ME, que soh
fondo para las seilales de nueva fisica.

i _'E 0.08; Z a? angular correlation
A O A 0 T T T O A A B = oo6f ' -
SN S SN N U O S B N _{_ = 10 102 10°
L] Nuevas medidas de aQ) a
.......................... —_§ PQrELr de Varios Procesos‘




