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Compact Muon Solenoid at RUN I

DETAILS GIVEN THIS MORNING BY EDUARD

SILICON TRACKER

Pixels (100 x 150 um?) BRIL
~im?2  ~66M channels Luminosity Telescope: ~200k Si pixels (100 x 150 um?)

Microstrips (80-180um) Beam Monitors: 80 diamond sensors, 40 quartz counters
BRIL ~200m? ~9.6M channels
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HADRON CALORIMETER (HCAL) ~2k channels
Total weight : 14000 tonnes Brass + plastic scintillator MUON CHAMBERS
Overall diameter :15.0m ~7k channels Barrel: 250 Drift Tube & 480 Resistive Plate Chambers
Overall length :28.7m Endcaps: 473 Cathode Strip & 432 Resistive>72:e Chambers

Magnetic field — :38T HCAL new photosensors 4 muon station in the End-cap



Run |l event




CMS is taking data with magnet ON Electrical perturbation

- Cause: short circuit caused by fouine on

Magnet ON on May 1°*. It was the only one that o damaged
stay ON when the weasel took down most of CERN A

| / 6‘. Al L .
~N pcorded: 2016-May-07 02:15:29.192000 GMT
i/ Event / LS: 272775 / 36556333 / 49



Run Data Set 2015

CMS Integrated Luminosity, pp, 2015, vV's = 13 TeV
CMS Integrated Luminosity Per Day, pp, 2015, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2015-11-03 06:25 UTC

Data lncluded from 2015-06-03 08:41 to 2015-11-03 06:25 UTC
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Physics Analysis at CMS
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CMS Experiment at the LHC, CERN \/

Oata recorded 2011-May- 2% 08 00 15 220473 GMT 1000 19 CEST)
Pun / Event 905633 ) 35407044 7 (
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H—Z77Z*)—4| at 13 TeV

Signature: 4e, 2e2y, 4y

- Need momentum as low as pT>7 GeV _
(electrons) and pT>5 GeV (muons) to not loose Main backgrounds: 2/
too much efficiency missing the 4th lepton continuum, Z+jets, ttbar
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H—Z77Z*)—4| at 13 TeV

CMS Preliminary 2817 (13 TeV)
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H—yyat 13 TeV

CMS rreliminary 2.7 " (13 TeV)
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Physics Analysis at CMS
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Diphoton event

{c) CERN. All rights reserved.




High Mass Searches with Diphotons

EXO-16-018

Analysis updated since December

- New ECAL calibration:

- resolution improved by ~30% (10% better

analysis sensitivity)
- Includes data with no magnetic field: 0.6 fb-1

=> 0T improves also sensitivity by 10%
- Updated calibration: 1% difference in energy
scale correction relative to 3.8T

500

'900

- === Avg vertex position

0 !
S &
.. il
i iy
N g
RIS \ O
e AN
~rCl NN

CMS Simulation (13 TeV, 0T)
- T T T | T T T ‘ T T T | T T T | T T T .|
- m=750 GeV, I'/m=1.4x10* J=2. EBEB

B True vertex ]
- —— Chosen vertex

780
m,, (GeV)

760

0.35

0.3

0.25

Fraction of events

0.2
0.15
0.1
0.05

0
OT Vertexing: simple track

1 counting, 60% efficient (90% _ ,
1 efficient at 3.8T) 5

OT photon identification:
efficiency similar at high

s_oo photon pT

CMS simulation

(13 TeV, 3.8T)

Z_ m = 500 GeV EBEB
e -4
L =14x10
— —Prompt-reco
- —Re-reco
= e oo o oy T ——de o
440 460 480 500 520 540 560
m,, (GeV)
CMS Preliminary 0.6 fb” (13 TeV, OT)
& 1.05§
O E EB
& 1.00F
0.95 i_ ................................... ................
0_903_ ................... g ::_“_
0.85
o.soi *
0.752 : Z—ee
0.70 f_ ................................. —e— Data .............................
= 4= simulation DY
QU S
06051 1 1 P I i
5
§ 1_1§_.. S — - J
@ 09F : I
S T T (R R

P, (GeV)
14



10

High Mass Searches with Diphotons

CMS Preliminary 2.7 o' (13 TeV, 3.8T)
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High Mass Searches with Diphotons

Largest excess: mX=760 GeV and [/m=1.4x10-4 _ CEMS_Preliminary

3.3fb" (13 TeV)
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Theorist reaction

Even with this little infor‘mation, the theory community could speculate a lot
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For narrow resonance very simple (trivial) theory explanations

We even have a Mexican
team in the race

Has a Higgs-flavon with a 750 GeV mass been detected at the
LHC13?

A. Bolafios, J.L. Diaz-Cruz, G. Hernandez-Tomé, G. Tavares-Velasco
(Submitted on 17 Apr 2016)

Higgs-flavon fields appear as part of the Froggart-Nielsen (FN) mechanism, which attempts to explain
the hierarchy of Yukawa couplings. We explore the possibility that the 750 GeV diphoton resonance
recently reported at the LHC13, could be identified with a low-scale Higgs-flavon field Hp. We work
within an extension of the standard model (SM) that contains two Higgs doublets (a standard one and
an inert one) and one complex FN singlet. The inert doublet includes a stable neutral boson, which
provides a viable dark matter candidate, while the mixing of the standard doublet and the FN singlet
induces flavor violation in the Higgs sector at the tree-level. Constraints on the parameters of the
model are derived from the LHC Higgs data, which include the search for the lepton flavor violating
decay of the SM Higgs boson h — fiT. We also identify the viable parameter space that can reproduce
the profile of the 750 GeV diphoton signal; in particular, the heavy fermions from the ultraviolet
completion of the FN mechanism must play an important role to reproduce the large width of the
signal. In addition, we find that the model predicts a large branching ratio for the Hr — hh decay, of
the order of 0.1, which should be searched for at the LHC13 to test this model.

Comments: 15 pages, 4 Figures
Subjects:  High Energy Physics - Phenomenology (hep-ph)
Cite as: arXiv:1604.04822 [hep-ph]

(or arXiv:1604.04822v1 [hep-ph] for this version)

Submission history
From: Gilberto Tavares-Velasco [view email]
[v1] Sun, 17 Apr 2016 03:25:51 GMT (282kb)

For large width harder to explain (non-perturbative couplings, nearby resonances, etc.)
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Conclusions

Higgs boson physics

- First measurements available (diphoton, ZZ), more data needed for a rediscovery
at 13 TeV

Beyond standard model searches @@
- A large number of BSMP analyses pushing limits in strong o
production are available KEEP
Results interpreted in terms of scalar CALM
resonances and RS gravitons production
of different widths. AND

~ Observation generally consistent with COLLECT

SM expectations. MORE DATA

_ Modest excess of events observed at
m, = 750(760)GeV for the 8+13TeV(13TeV) dataset.

.~ Local significance is 3.4(2.9)c, reduced to 1.6(<1)c after accounting
for look-elsewhere-effect.
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The Large Hadron Collider

. e
SN O 2.0 ke |

27km circumference, 50-150m below ground, across French-Swiss border
pp collisions @ Vs =7 TeV in 2010-2011, 8 TeV in 2012, and 13 TeV in 2015.

Each beam ~ 1400 proton bunches, each bunch ~ 1.5x10*! protons

On average, ~ 20 pp collisions per bunch crossing

... times 20 MHz bunch crossing rate = 400 M pp collisions per second

Reduced by trigger systems to ~500 events/sec.

2132 magnetic dipoles of 15 m.

392 Quadrupoles of 5-7 m. 22
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Compact Muon Solenoid at RUN I

SILICON TRACKER
Pixels (100 x 150 um?) BRIL
~im?2  ~66M channels Luminosity Telescope: ~200k Si pixels (100 x 150 um?)
Microstrips (80-180um) Beam Monitors: 80 diamond sensors, 40 quartz counters
BRI L ~200m? ~9.6M channels
Pixels
CRYSTAL ELECTROMAGNETIC
T[T@Ck@[ﬁ CALORIMETER (ECAL)
ECAL ~76k scintillating PoWO, crystals
HCAL
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ilicon strips (6cm x 2mm)
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HADRON CALORIMETER (HCAL) ~2k channels
Total weight : 14000 tonnes Brass + plastic scintillator MUON CHAMBERS
Overall diameter :15.0m ~7k channels Barrel: 250 Drift Tube & 480 Resistive Plate Chambers
Overall length :28.7m Endcaps: 473 Cathode Strip & 572 Resistive Plate Chambers

Magnetic field  :3.8T HCAL new photosensors 4 muon station in the End-cap
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Higgs

July 4th, 2012. Almost two years ago

6/23/14

The Nobel Prize in
Physics 2013

Francois Englert Peter W. Higgs

The Nobel Prize in Physics 2013 was awarded jointly to Francois Englert
and Peter W. Higgs "for the theoretical discovery of a mechanism that
contributes to our understanding of the origin of mass of subatomic
particles, and which recently was confirmed through the discovery of the
predicted fundamental particle, by the ATLAS and CMS experiments at
CERN's Large Hadron Collider"

Isabel Pedraza - PPC 2014
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Breakthrough of the Year, 2012

Every year, crowning one scientific achievement as Breakthrough of the Year is no
easy task, and 2012 was no exception. The year saw leaps and bounds in physics,
along with significant advances in genetics, engineering, and many other areas. In
keeping with tradition, Science’s editors and staff have selected a winner and nine
runners-up, as well as highlighting the year’s top news stories and areas to watch
in 2013.

FREE ACCESS

The Discovery of the Higgs

Boson
A. Cho

Exotic particles made headlines again and again in
2012, making it no surprise that the breakthrough of

the year is a big physics finding: confirmation of the
existence of the Higgs boson. Hypothesized more
than 40 years ago, the elusive particle completes the
standard model of physics, and is arguably the key to
the explanation of how other fundamental particles
obtain mass. The only mystery that remains is
whether its discovery marks a new dawn for particle
physics or the final stretch of a field that has run its
course.

Read more about the Higgs boson from the research teams at CERN.

Runners-Up

This year's runners-up for Breakthrough of the Year underscore feats in
engineering, genetics, and other fields that promise to change the course of
science.

"

. e e
X-ray Laser Advances

'.‘43‘,‘3; s

Controlling Bionics
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April 23t low-intensity stable beams
declared, CMS captures the first 2016
collisions
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April 27t CMS Magnet ON
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April 29th

11 lof15 & B LHC 29042016. key 82.33% - [ R - B)

Electrical perturbation

-+ Cause: short circuit caused by fouine on =
66kV transformer in point 8

- Transformer connections damaged

o = ———————

A team assessed the situation over the following weekend and found no
indication of damage inside the transformer. Repairs to the connections were
done and the LHC continues the 2016 physics run.
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From May 9t", 2016

CMS is taking data with magnet ON
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18 mars a 9:06am * Geneva, Switzerland * 28 A 99 S(y
T D70

New particle or statistical fluctuation?

T \s=13TeV,3.21b" Con'ﬁdencel
10
1 " !
0 Wang Haichen et 17 autres personnes >
10" =] 1 ] ! } ] L 1

£ 155

S 10E ¢ e

g s | H 1) h why, yes..... i believe it is!

- AE— b=t E— 18 mars a 9:07 AM + Jaime + Répondre
atlas.web.cern.ch

atlas.web.cern.ch

can say wi .
discovered a vast amount of work for
graduate students and postdocs.

oo 18 12 comment

|ﬁ J'aime §8 Commenter A Partag Répondre
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CMS Magnet

Before Run |l starts it was realised that the performance of the cryogenic system
feeding Liquide He to the magnet was severely impaired by a contamination of

the Cold box

Thanks to efforts from CERN cryogenic and technical departments working with
CMS technical coordination, the impact was limited, allowing to collect ~3/4 of the
2015 delivered luminosity with full magnetic field

Magnet / cryogenic system revision during YETS 2015-2016:
Cold box cleaning with special solvent was successful
- 3709 of compressor oil removed. All evidence consistent with this being the
source of instabilities in 2015.
- Qil filters (surface of compressor hall), old oil removal system and coalescers
dismounted

- All new components delivered

- Reconnection and testing procedure is lengthy and must be done rigorously

before connecting to new He transfer line leading underground the cold box
- Estimate “magnet ready” in week of 25 April
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