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‘ I.LHC Schedule

ATLAS: CMS: LHCb:
Muon NSW Muon | (endcap) | VELO, SciFi, UT,
Muon Barrel CSC, GEM1/1 RICH2, Muon/Calo

ATLAS: CMS:
ITk, HGTD, BCAL, Tracker,
LAr & TileCal elect., Muon Il (barrel)

LAr trigger elec
TDAQ ATLAS:
Part CO,

Muon MTD, HGCAL, MEO
TDAQ

202%\ 2026 /2027

FiMAM3]3]Als|o|NID| 3 [FIMIaMI3 [ 3]A]s|ON[DIZ|FIMAIM 3] 3 ]A[S|OINID)

2019 / 2020

J|FIMAM] ] |AIS|OIN|D| JIFIMAM[] [J|A|S|ON[A ] |F

|| Long Shutdown 2 (LS2) Run 3 eYETS ||| Long Shutdown 3 (LS3)

LHCb:
LS3 consolidation work (for LS4)

2028 2029 2030 2031 2034 2035 2036

J|FMAaM[3]3]Als AM3]3]A]S[ON[D AM3]3]A]S[ON[D

nnm T

alLAEESE AT X

Shutdown/Technical stop ALICE: . .
Protons physics whole new detector LHCb: ST cms:
ITK inner layers Inner Pix layer?

Ions (Eol ‘18, Lol ‘21) Upgrade Il
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Commissioning with beam (TDR in 2021)
Hardware commissioning/magnet training




\ CMS 1.S2 activities

Keep strip tracker cold to Civil engineering on P
surface to prepare for

avoid reverse annealing Phase-2 assembly and

HCAL barrel (completed): logistics

install SiPM+QIE11-based
5Gbps readout

Ny -~
Pixel detector:

* replace barrel layer 1 (guideline
250 fb-1 max lumi)
* replace all DCDC converters Z,

\

MAGNET (now warm) & Yoke Opening
* Cooled freewheel thyristor+power/cooling
* New opening system (telescopic jacks)

* New YE1 cable gantry (Phase2 services)

. NS\ NN N
Muon system (already phase Il):
¢ install GEM GE1/1 chambers
* Upgrade CSC FEE for HL-LHC trigger rates
e Shielding against neutron background

O\ e\

Install new beam pipe for o @ :
phase 2 Muon activities in full swing.

Expect to complete by beginning of Dec:
e|nstall and commission new GEMs

g s l *CSC cooling and front-end electronics
// *DT repair, maintenance and shielding

%/// gt~/ : /‘ *RPC gas leak & HV repair

L

§
\\\ \\\( Near beam & Forward Systems

A
N ) * BRIL BCM/PLT refit @
N * New Totem T2 track det

N * PPS: RP det & mechanics Next major activities (time ordered):

upgrad eforward shielding (part 1)
/)

q

epixel installation (new L1)
eyoke closing

ebeam pipe
A
145> .'
—_ TN eforward shielding (part 2)

X

\ RRB Oct '20 - CMS Status report 8
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CMS LS2 activities

Civil engineering on P5

Keep strip tracker cold to surface to prepare for

HCAL barrel (completed): avoid reverse annealing :::::::czs assembly and
install SiPM+QIE11-based @
5Gbps readout Install new beam pipe for S = _
Yy - / phase2 Muon activities in full swing.
Pixel detector: peginning of Dec:
* replace barrel layer 1 (gui h new GEMs

250 fb-1 max lumi)
* replace all DCDC converte

v
\

MAGNET (now warm) & Yok
* Cooled freewheel thyristor
* New opening system (teles
* New YE1 cable gantry (Phas!

Detector will close end Sept 2021  [gndslectronics

e and shielding
Ready for RUN3 start Feb 2022 |
Imle; ordered):

ebeam pipe

epixel installation (new L1)
eyoke closing

eforward shielding (part 2)

K \ 27/10/2020 \\ \ \ RRB Oct ‘20 - CMS Status report 8

NS\ NN N
Muon system (already phase Il):
¢ install GEM GE1/1 chambers
* Upgrade CSC FEE for HL-LHC trigger rates
e Shielding against neutron background
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CMS Magnet Repairs

Needed to warm up magnet to replace broken pump

Procedure performed during lockdown

300 T ; : 1.E-01
1 p——— P-Gauge ~AT incold mass
=Tmag_min (K) switch over /
B =
——PT8581 Coil cryostat / Bressure ° Started 20th Aprll
200 ==——p1 Tk =S — % 1.E-03
e | N - Finished 24t May
150 — ot ; : ot : 1.E-04 £
| 2 « Temperature stable
100 /,,;H . 1.E-05 =
50 U\'fl 1.E-06
0 ,,,,,, | ——+ 1.E-07
28 35 42
Time (days)
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‘ CMS papers

Total Exotica Standard Model Supersymmetry Higgs Top Heavy lons Currently 1 006 submlSSlons *

1,000 3 (@,
B and Quarkonia Forward and Soft QCD Detector Performance il .((
l) 900 -
o
g 800 -
o]
= 700 -
(]
=
é 600
0
o}
) 500+
n
Q
% 400 -
o
S 300 » 995 published papers (incl. cosmic data)
9 » New since last LHCC:
8 2007 > 14 more submissions on collision data
(é) Loo. » 5 preliminary results
O
o N = [ N 0’ T v T *’ T 'ﬂ‘ I‘\ T a‘ T Q T ° 1
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ]
S & S N S 53 S 5 N5 5 S
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Recent UK Physics results

CMS

359fb (13TeV) g
3" T T L Tra'nsiM'mI .al.'sd,m' 'dven‘sntylx/_?‘—n‘TeV‘ ‘
Phys Rev D 100 072002 (2019) 3 j , j
0.02F L ] < | 7 ._‘=:
oot ttbar Spin Correlations .
C &L
o+ /4 standard model SMEFT Wilson coeff. E <~ CMS data
: % Nominal constraints A —— CH1
r + Theory unc. up = - CH2
-0.01 = oa ]
-  Theory unc. down E - CH3 ]
002k — 68% CL
e 95% CL CMS Simulation 13 TeV
TN PN RUE - -1 50 A
~0.05 0 0.05 0.1 0.15 s 8 i spitsusy (oow ‘
A% ® ---- GMSB max
T 10" #mE RPV SUSY = pr [GeV]
o E
g C ct=1 . .
LLP tagger 2 | Sackgrouna:i Herwig tune using
using DNN LI A E CMS underlying
(CNIQ\JI) B events from 0.9,7,13
LY A E TeV data.
4 AR P T T
1079 0.1 02 03 04 05 06 07 08 09 1
Efficiency (LLP)
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Recent UK Physics Results 11

S/(S+B) Weighted Events / GeV

= Lots of Higgs SM and BSM analyses!

1CMS PreI/m/nary

137 fb (13 Tev)

b i A —
Hﬁyy m, =125, 38 GeV

501 =1.03

40 [

H— vy

30f

AII Categorles
S/(S+B) weighted —|
¢ Data ]
— S+B fit {
----- B component ]
o .
[ ]+2¢c 1

H to gg large statistics
Allow exclusive modes

e.g. rare modes tH and

ttH (use DNN)

0.8

0.6

0.4

0.2

Ax S/(S+B) Weighted Events / bin

-0.2

o

Probing CP structure of Higgs to tau coupling

Angle between tau decay planes sensitive to
CP structure

CMS Prel/m/nary 137 fb (1 3 TeV)

[ I T T T I T T T T I T T T I T T
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Upgrade ot CMS for HL.-LHC

Barrel Calorimeters

https://cds.cern.ch/record/2283187

ECAL crystal granularity readout at 40 MHz with
precise timing for e/y at 30 GeV

* ECAL and HCAL new Back-End boards

Muon s

NS .ch/record/2283189
* DT & CSC new FE/BE readout
* RPC back-end electronics
* New GEM/RPC 1.6 <n <24
* Extended coverage ton =3

L1-Trigger/HLT/DAQ
https://cds.cern.ch/record/2714892
https://cds.cern.ch/record/2283193

* Tracks in L1-Trigger at 40 MHz
- PFlow selection 750 kHz L1 outpyé®

https://cds.cern.ch/record/229364
* 3D showers and precise timing
* Si, Scint+SiPM in Pb/W-SS

Beam Radiation Instr. and
Luminosity
http://cds.cern.ch/record/002706512

* Bunch-by-bunch luminosity
measurement: 1% offline, 2% online

MIP Timing Detector
https://cds.cern.ch/record/2667167
Precision timing with:
* Barrel layer: Crystals + SiPMs
* Endcap layer: Low Gain Avalanche Diodes

Tracker https://cds.cern.ch/record/2272264
* Si-Strip and Pixels increased granularity
* Design for tracking in L1-Trigger
* Extended coverage to 1 = 3.8
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https://cds.cern.ch/record/2272264/files/CMS-TDR-014.pdf
https://cds.cern.ch/record/2714892
https://cds.cern.ch/record/2283193
https://cds.cern.ch/record/2293646
https://cds.cern.ch/record/2283187
http://cds.cern.ch/record/002706512
https://cds.cern.ch/record/2667167
https://cds.cern.ch/record/2283189

Upgrade ot CMS for HL.-LHC

L1-Trigger/HLT/DAQ
https://cds.cern.ch/record/271489: R |
https:/cds.cern.ch/record/22831935 8 . BEE,.,. |

* Tracks in L1-Trigger at 40 MHz ‘ ’
* PFlow selection 750 kHz L1 outpu

b

 HLT output 7.5 kHz 4% .
* 40 MHz data scouting N
| - L

ol

i peb®®Th .ch/record/2283189
“ DT & CSC new FE/BE readout

" * RPC back-end electronics
8" New GEM/RPC 1.6 <n <24
Extended coverage ton =3

https://cds.cern.ch/record/22936¢
* 3D showers and precise timing
* Si, Scint+SiPM in Pb/W-SS

Beam Radiation Instr. and
Luminosity
http://cds.cern.ch/record/002706512

* Bunch-by-bunch luminosity
measurement: 1% offline, 2% online

Tracker https://cds.cern.ch/recc

+ Si-Strip and Pixels increased g > Detector
* Design for tracking in L1- record/2667167
* Extended coverage to 1 ing with:

* Barrel layer: Crystals + SiPMs
* Endcap layer: Low Gain Avalanche Diodes
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https://cds.cern.ch/record/2272264/files/CMS-TDR-014.pdf
https://cds.cern.ch/record/2714892
https://cds.cern.ch/record/2283193
https://cds.cern.ch/record/2293646
https://cds.cern.ch/record/2283187
http://cds.cern.ch/record/002706512
https://cds.cern.ch/record/2667167
https://cds.cern.ch/record/2283189

‘ Common electronics

ATCA board with up to 2 FPGAs (pluggable)
288 optical fibres @ 25Gb/s ( ~ 7Tb/s)

Comes with infrastructure firmware & software
« Board management

« Control & feedback to system (trigger, timing, throttle)

« 1/O links and buffering
- Path to DAQ

- Board monitoring (e.g. optics, power regulators)

Now producing version 1.2 of board. Boards in use at CERN and in variety of labs.
Framework firmware and software well advanced.

http://cern.ch/serenity

November 2020 C. Shepherd-Themistocleous, RAL 12



Common electronics

Version 2.8, 2020-06-22

Serenity - A collaboration agreement

r Buffers '1

Context:

Providing back-end electronics for CMS is a large complex project of significant value,
spanning ~5 years and requiring at least another decade of support. As sub-detectors begin
to spedify their back-end systems it is essential that the limited time available for final R&D is
used as constructively as possible. Beyond the R&D phase, previous experience has shown
that there is no substitute for extensive testing before full production, and it is therefore
important to ensure adequate long-term planning, both in terms of technological decisions to
be made and in the distribution of effort and resources for testing, exploitation and support.
As a result of these arguments CMS has stated the need for an open and shared hardware

acomp firmware and software ecosystem, in order to
provide support for multiple sub-detector and physics leading up to LS3 and
beyond. Duringits R&D phase the Serenity group has targeted this common approach,
however given the scale and complexity of systems to be buit i is critical that we make the
best use of the limited time available so that:

Clk 40 Mhz

L1A-BCo

T7C

o AMC13

Algorithms Mem DAQ

o different choices can be . future
schedule and cost risk.

o the development effort is coherent and suitably organised, from the initial prototyping
phase through to pr . and

e thereis a clear way forward for all, allowing colleagues to collaborate effectively in a
constructive environment.

Ctrls

pBus/PCle

Proposed Applications in CMS:

At present the common platform is targeted towards the following sub-detectors; however it
is open to other sub-detectors joining.

e Tracker DTC

* HGCAL TPG (both stages) and DAQ

o Parts of the Level-1 Trigger, Muon & Timing Systems

+— Tx ‘L
Buffers J

Flexible board many users:

. UK projects (Tracker, HGC, L1 trigger) Set up Serenity Consortium within CMS:

- non-UK ( muons, timing det) UK, Germany, France, ltaly, India, ++7

7 Groups
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r (mm]

‘ Tracker

0 02 0.4 056 08 10 12 14 e
/ / :
1200 — Available for L1 tracking (up to ~eta=2.5) Run 4 tracker geometry
- [ I | I [ B
TE A o - “
20
= I I [ [ | - el
e g 25 2 2 A R :::: :::: ::u ::u PS ::u /:: FERRRERI
T N N N N N O T Y Y SO It It It :§'§ <100 um
e N I S S O A T T 32
=R T A AL 40
I - I |

z [mm]

Si tracker to be completely replaced.
UK developed idea of “pt” modules enabling use of tracks at L1.

UK developed frontend ASIC (CBC)

UK led development of all FPGA track reconstruction
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Outer module ASIC (CBC)

CBC is the readout ASIC for the 2S tracker modules

Major Milestone Procurement Readiness Reivew (PRR) passed March 2020

A good example of a successful ASIC project.

Wafer test stand at
|C complete and
ready for testing
once bulk
purchasing begins

/
Flexible hybrid

November 2020 C. Shepherd-Themistocleous, RAL 15



‘ Tracker — Oftt detector processing

DTC (Data, Trigger, Control)

Stub sorting and routing to Track
Finding boards 1 A Track Finding

Processor
TF Finds and fits tracks

TMTT
Algorithm
latency < 2.5us

Serenity and Apollo boards at

TIF at CERN Hardware simulation

comparison

Algorithm implementation

VU9P 360MHz and comparison

November 2020 C. Shepherd-Themistocleous, RAL 16



‘ ECAL Barrel

Replace all on and off
detector readout

Optical Fibre — FPG ::FPG 9?:

router (UK) 4 A = A2 i

Design exploits UK < 1111~ < 11 »

expertise from N H H // N H H //

Phase 1 upgrade _|: Fpa : e FPG |
Optical links —: A3 —1 A4 16:»
—» Transmit 10

e i

Keep crystals and APDs

Trigger firmware/software (UK)

ECAL TB 2018 160 MHz

— n‘ on ba e APD

1 .....
S KU115 with 300 mstances oF LDZ

(a.u.)

/ 0 0 10 20 30 40 50 60‘70 8_0
Link sharing between FPGAs Pion-induced spikes (red} time (ns)
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HGC

Trigger primitive development and
electronics, and simulation (UK)

Firmware development and detector
performance simulation underway

TP Architecture for one end-cap

Stage 1 Stage 2
1 gree se
12 boards, 1
1 ee se re
1 cr
______ —_— - e I
ee sef
L1
432 link
55555555 ards 4 Thit/:

2m

mass ~200 T
each endcap

Communication tests

with Serenity Board

262m

r=

November 2020 C. Shepherd-Themistocleous, RAL
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L1 Trigger

Calorimeter trigger Muon trigger Track trigger

D or Back®gd systems

- A I:
- mr

TP

PC CSC G
-
Barrel OMTF

Layer-1 I I

Global Muon Trigger

EMTF Local

Global Track

Trigger Global

External Triggers

PF

Global Trigger GT

Phase-2 trigger project
Standalone muon, calorimeter, track triggers

Correlator enables Particle Flow reconstruction.

NMUUND

CMS Level-1 Trigger

Technical Design Report

Approved June 2020

November 2020 C. Shepherd-Themistocleous, RAL
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Efficiency

‘ L1 Trigger — Algorithms

Jet finding

Efficiency vs Purity ROC for association (Conv_pt500_7feat_invpt)

Implementation
in FPGAs and
on Serenity
cards

S
0.6 - T™T / :'.
3 GeV / ':
| Track vertex ey
association
%00 02 04 06 0.8 10
‘ . ' Efﬁcient':y ' '

Vertex Reconstruction

Vertex finding using Neural Nets with TTbar MC

CMS Phase-2 Simul: 00 PU
B ——
08 |
06— |r|j|<34b iacﬂ:+TT:bar ;
R R [ SN AR A /@ OxGHIStPFet>8508Y
Lo 9x9 Hist PF Jet >90 GeV
04— 1 1® 99 Hist PF Jet> 120 GeV |
o 1 9x9 Hist PF Jet > 180 GeV |
L i |7 AKAPFUet>35GeV |
02— | ' IV AK4 PF Jet > 90 GeV |
7_“1‘1 j 'V AK4 PF Jet > 120 GeV'
r/ o o ¥ AKa PF Jet > 180 GeV |
0 ¥lniel ! L b L
50 100 150 200 250 300 350 400
Gen Jet [ (GeV)
CMS phase-2 Simulation 14 TeV, 200 PU
1—‘-||| '|‘||Ill||'|(|l l\lll'll‘l‘llllllllllT—
o : : : :
© i : : ]
T P————— ' .
* E W\ —
= 08 T
o I : : - : :
[ - : H
5 [ | Electron
+ 06— i : iy
z t |isolation
g L
2 -
=
% 04
s L
B ; E}' % > 25 GeV 4
: L :
~[track iso, p* > 3 GeV O n | <1.47 T
0.2 SR, S 003 < AR .. «.<0.2
< [CPFiso p, 23 GeVv e
"[C1PUPPIiso, p|' =3 GeV : _ T
llllIlllillllilllllllllllllllllillll
86 065 07 075 08 08 09 095 1

November 2020

signal #L1 ele iso / #L1 ele

1.00 A
%]
e
3
> 0.95 -
[ F)
N
o
[ 0.90 - == RNN trained on TTbar
[e] w RNN trained on GluGluHToMuMu
=] = RAN trained on QCD
(&) = RNN trained on TTbarGluGluHToMuMu
E 0.85 7 = RNN trained on TTbarQCD
L = CNN trained on TTbar

D8Scan
0.80 , , | :
0.0 0.2 0.4 0.6 0.8

C. Shepherd-Themistocleous, RAL
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Absolute (fitted - reconstructed) z vertex cm
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CMS and Coronavirus

= L2 activities on CMS progressing well. Covid impact order of
3 months delay.

o Resident community vital for work done since March.
= Impact on upgrades being evaluated. Estimate 3-5 months.
= Small number of cases for people working at CMS pit.

Phase 0 Phase 1 Phase 2

o

Up to 600

Safe-mode and other Resume gradually, starting Ramp-up to “unlimited”
urgent activities with LS2, accelerator and access may be completed

detector upgrades, urgent by mid-September
site and building work
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Computing Challenge

= UK new initiative. (Swift-HEP, Excalibur)
= HL-LHC computing demands can’t be met by current CPU

based systems.

Run 3 (u=55) ROW (1=88-140) Run 5 (1=165-200)
'z' 'I_ | T T T I T T T , | .I T T I T T T T T T T T é! T T T | _l
S 80: ATLAS Preliminary Z ]
by 70 = 2020 Computing Model - CPU ’ B
? - o Baseline 9 3
S @O * Conservative R&D g ]
- - v Aggressive R&D o .
2 5O — Sustained budget model % =
3 T (+10% +20% capacitylyear) Ao ATTA o
> u ]
g 40 —
o] _ ]
&) - ]
T 30 ]
o - ]
S 20 =
C [ ]
B = ]
10 ]
0 n I 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 | | | 1 | 1 1 1 | 1 | | I :
2020 2022 2024 2026 2028 2030 2032 2034
Year

CMS participation
Data management (IC, Brunel)
FPGA acceleration. (RAL,IC)

Data accessibility and analysis
speed. (Bristol)

November 2020
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\ GPUs in CMS HL.T

CMS already piloting the use of GPUs in the HLT for Run 3

S/

o) GPU deployment @HLT C\MS\

current timing of

) ) o | representative
(] o =Y

Next major TDR for HLT J
UK leads through Trigger Coordinator

GruU

* Proposal approved at last CB. Final configuration to be g S~
decided when approaching purchasing time. \ - .

\ \ RRB Oct ‘20 - CMS Status report 16
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Future

= Major next run period Run 3.
= Upgrade to start of run 4

o Procurement of hardware
o System development and realization
o Integration and commissioning

= Major undertaking: operation, exploitation and upgrades.

o Operation and exploitation ability considerably reduced by successive
reductions in funded effort. European strategy top priority exploitation of
full physics potential of LHC & HL-LHC

= ...and then to Run 4

o Will be a new detector. Commissioning will extend into running &
operation and exploitation will require that effort levels remain similar to
current totals.

November 2020 C. Shepherd-Themistocleous, RAL 24



Summary

Physics analysis increasingly benefiting from large stats
enabling high precession and differential measurements.
Increasingly entering the high precision era

Upgrade work progressing well. UK and CMS globally broadly
on schedule.

Intense work over next few years. Tackling operations,
exploitation and upgrades simultaneously a major challenge.

CMS and LHC has a very long term programme. The
completion and exploitation of the upgrades is a headline goal
in the European Strategy update.

Computing capability a major challenge and CMSUK
engaging strongly with UK initiative

November 2020 C. Shepherd-Themistocleous, RAL 25



Backup slides
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HGCAL Parameters

Key Parameters (updated from the TDR): A

* HGCAL covers 1.5<n<3.0

* Full system maintained at -30°C 11

* ~640 m? of silicon sensors mass ~200 T LT

¢ ~370 m? of scintillators each endcap e d

* 6.1M Si channels, 0.5 or 1.1 cm? cell size (6M)
240k scint-tile channels (n—¢)

* Data readout from all layers w
(

Y

2m

A

* Trigger readout from alternate layers in CE-E and all in CE-H
* ~31000 Si modules (incl. spares) _ x.‘J &

A\
X

r==

2.62m

r

Active Elements:

* Sisensors (full and partial hexagons) in CE-E and high-radiation
region of CE-H

* SiPM-on-Scintillating tiles in low-radiation region of CE-H

r=--

Electromagnetic calorimeter (CE-E): Si, Cu/CuW/Pb absorbers,
28 layers, 25.5 Xo & ~1.7A n=3
Hadronic calorimeter (CE-H): Si & scintillator, steel absorbers,
22 layers, ~9.5\ (including CE-E)

5 Nav 2020 K. GILL. HGCAL P2UG REPORT 55
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CMS UK Upgrade Activities

On-detector front end

7

Muons

Off-detector readout  Trigger primitive generation

e § " Bamelcalo
-'.‘:r‘.-

L

/%.

Trigger

2

%

Tracking

2z

)

Pixels

%
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https://cds.cern.ch/record/2725571

CMS Management

Advisors
Prev-SP: R. Carlin
Prev-TC: A. Ball
Advisors: L.A.T. Bauerdick , H. Chen,
A. Sharma, F. Sikler , G. Tonelli, B.
Wyslouch, B.C. Choudhary

. Technical Coordination
Upgrade Coordination W. Zeuner
F. Hartmann P. Tropea

P. Rumerio, T. Boccali

LEXGLIMOS N. Dupont
Electronics Coord. J. Hegeman,
M. Hansen,

BRIL L1 Trigger
A. Dabrogski A. Zabi
D. Sticklag M. Bachtis

K. Hahn

Spokesperson

L. Malgeri

Engagement Office
P. Paolucci

Collaboration Board
CB Chair

J. Olsen , G. Hamel de Monchenault

Resources Manager
A. Charkiewicz

PPS DAQ Muons
S.Giani F. Meijers M. Cruz Fouz
J.Hollar R-Mommsen D. Wood

| T T
Endcap ECAL HCAL
Calorimeter F. Ferri J. Dittmann

K. Gill S. Argiro E. Laird
M. Mannelli
J. Strait
I
MTD
T. Tabarelli de

Fatis

D. Stuart
Detector Systems
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Physics Coordination
M. Pieri
A. Rizzi

Trigger
S. Harper
D. Acosta

A. B. Meyer
S. Rappoccio

Offline &
Computing
D. Piparo
J. Letts

Run
G. Boudoul

= G. Masetti

A. Massironi

Coordinations

H. Prosper
L. Litov (Deputy)
P. Luukka (secretary)

¥, U.S.A Italy
Publications M.Narain G. M. Bilei
B. Klima 1 |
Germany RDMS
L L.Feld V. Matveev
Communication
A. Petrilli 7 1
U.K. France
— C. Shepherd- C d
Themistocleous gEgntardo
Conferences
A. Meyer
I CERN
— F. Canelli T. Camporesi
MB Secretary
Q. Ingram Other Member States
J. Alcaraz
Other States-A
S. Choi
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E. Gililmez
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Higgs Convenor
Nick Wardle

L1 Trigger DPG
Aaron Bundock

Computing - Data
workflow
Katy Ellis

ECAL trigger coord
David Petyt

Generators
Gurpreet Singh
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‘ Upgrade ot CMS for HL.-LHC

T

Thomas Reis
(reconstruction software)

Sudan Paramesvaran
(Tech Coord)

TUG V SJs
bsaniied® ¥ .ch/record/2283189
* DT & CSC new FE/BE readout
* RPC back-end electronics
* New GEM/RPC 1.6 <n <24
* Extended coverage ton =3

Tom Williams
(online software)

Paul Dauncey
(TDAQ)
Chris Seez

Beam Radiation Instr. and
Luminosity
http://cds.cern.ch/record/002706512

* Bunch-by-bunch luminosity
(D PG) - measurement: 1% offline, 2% online
MIP Timing Detector

https://cds.cern.ch/record/2667167
Precision timing with:
* Barrel layer: Crystals + SiPMs
* Endcap layer: Low Gain Avalanche Diodes

lan Tomalin
(Online Tracking)

Sarah Storey
(DAQ)
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https://cds.cern.ch/record/2272264/files/CMS-TDR-014.pdf
https://cds.cern.ch/record/2714892
https://cds.cern.ch/record/2283193
https://cds.cern.ch/record/2293646
https://cds.cern.ch/record/2283187
http://cds.cern.ch/record/002706512
https://cds.cern.ch/record/2667167
https://cds.cern.ch/record/2283189

\ Swift-HEP

External
Collaborators —

wicaHst S participation

NP1: (IC, Brunel) GridPP

GridPP

NP4: (RAL) FPGA
acceleration.

IRIS-HEP, CCE
(USA) < - >

Other
international
initiatives

WNP35: (Bristol) Data
accessibility and analysis
speed.

Industrial
partners

Passive Option

CIFE s e ]

A lot of interest in UK. Good prospects for area and grant funding to grow. Currently 3 years

Excalibur UKRI funded similar programme. Current pilot project
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‘ Switt-HEP: International picture

Scope 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
g LHC | Global | Run-2 Ls2 Run-3 Ls3 Run-4
g WLCG Global Global coordination of requirements, resources, policies, networking, security, etc.
et
g GridPP UK GridPP5 GridPP6 ?
q_E IRIS-UK UK |ukTO IRIS 4yr x £4m Support of non-LHC STFC communities?
" ATLAS-CMS | Global | S&C Conceptual Design S&C Technical Design S&C deployment Operation
i)
é LHCb Global | S&CTDR S&C deployment Operation and Upgrade 2 preparation
E)_ DUNE Global Protodune S&C CDR CF:r?nt:?nUo';EI DUNE implementation and deployment Operation
)
Others Global Experiments common software infrastructure design and development (neutrino, dark matter, etc)
HSF Global HEP Software Forum: White Paper --> Working Groups --> Community Meetings --->
o IRIS-HEP USA S212 IRIS-HEP: 5yr x 5m USD ?
E ECHEP UK £50k [ECHEP
"o’ Excalibur UK £240k | Excalibur ?
HSUK UK SWIFTHEP-1: 3 x £400k SWIFTHEP-2: n x £2m?
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