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Task 4 1 1 Management StructureTask 4.1.1 – Management Structure
Project management structure defined
Management team put in place
Team and mandate approved by CMSpp y

Now a “project” (ala Tracker/ECAL…)

Regular meetings of management teamg g g
Monthly meetings of overall upgrade team

Regular meetings of many subgroups within sub-detectorRegular meetings of many subgroups within sub detector 
upgrade projects

Two Workshops held, more plannedp , p
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Upgrade project organizationUpgrade project organization
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Milestone 4 1 Upgrade ScopeMilestone 4.1 – Upgrade Scope
Workshop in May 2008 at CERN to define the scope of 
upgrades

What needs to be done in Phase I, Phase 2

Follow up workshop held November 2008 in FNAL (150 
participants) to track progress, and prepare work plan for 
the following six months

Goal prepare TP for phase I upgrades

Workshop to be held in May 2009 to present, approve 
plans for phase I upgrades, and also progress towards a 
“S ” f h 2 d“Strawman” for phase 2 upgrades.
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NewNew 
injectors + 
IR upgrade 

phase 2
To be revised

First phase imminentlyphase 2 p y
Second phase more 

known after start of LHC 
data takingg

Linac4 + IR 
upgrade 
phase 1

Early 
operation

Upgrades required to 
keep CMS operating at 

maximum potential 
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Upgrade Scope
Agreed at the May 2008 Upgrades Workshop
http://indico.cern.ch/conferenceDisplay.py?confId=28746

Upgrade Scope
System Phase 1 Phase 2

Pixel New Pixel Detector 
(1 or 2 iterations?)

Tracker FEDs? New Tracking System (incl Pixel)

HCAL Electronics + PD replacement HF/HE?

ECAL TP (Off Detector Electronics) ? EE?

Muons ME4/2, ME1/1 ,RPC endcap, Minicrate
CSC El Electronics replacementMuons spares, some CSC Electronics Electronics replacement

Trigger HCAL/RCT/GCT to μTCA Complete replacement
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Documents Work Plan agreed at the May 
Workshop

Phase I 
U d

Concept LOI/TP TDR
Upgrades

• mid 
2008

• mid 
2009

• Early 
2010

Pixel
ME4

Phase 2 

Strawman

• Mid 

TP/LOI

• Mid 

TDR

• 2012

Upgrades 2009 2010
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November Workshop at FNALNovember Workshop at FNAL
Meeting held 19-21 November 2008 at FNAL

h //i di h/ f Di l ? fId 41832http://indico.cern.ch/conferenceDisplay.py?confId=41832

Checkpoint to assess progress towards 2009 milestones
Goals for the meeting

follow progress, concentrate on phase I, some look at critical Phase 2 areas

establish the workplan for the coming 6 months
Key output for this workshop:   a program of work which helps us arrive at a planning for the y p p p g p p g
Phase I upgrades.

Excellent levels of attendance and quality of discussion indicate what a 
success this meeting wassuccess t s eet g was

Around 150 participants many from outside the US
Workshop atmosphere

G d h k d f h b CMS h b f l b b bGood to think outside of the box – CMS has been successful by being ambitious

Real progress has been made in identifying key areas to focus effort on in 
the coming monthsg

Also a chance to look at “cross-disciplinary” areas
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BPIX Options for 2013 replacement/upgrade
Slide from 
21. May 2008

Option

0

Cooling

C F

Readout

l

Pixel ROC

PS46

Layer/Radii

4 7 11

Modules

768

Power

08 0

1

C6F14

C6F14

analog
40MHz

analog

PS46 as now

2x buffers

4, 7, 11cm

4, 7, 11cm

768

768

as now

as now

as
 2

00

1

2

C6F14

CO2

analog
40MHz

analog
40MH

2x buffers

2x buffers

4, 7, 11cm

4, 7, 11cm

768

768

as now

as now

3 CO2

40MHz

analog
40MHz

2x buffers4, 7, 11cm 768 as now

4 CO2

40MHz
μ-tw-pairs 

digital
320MH

2xbuffer, ADC
160MH i l

4, 7, 11cm 768 as now

5 CO2

320MHz
μ-tw-pairs

digital

160MHz serial

2xbuffer, ADC4, 7, 11, 16cm 1428 DC-DC2 g
640 MHz

μ-tw-pairs

,
160MHz serial

, , ,
new PS
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After many discussions, considerations & iterations

• 4 layer pixel system  4, 7, 11, 16 cm      1216 full modules

• CO2 cooling based

• Ultra Light Mechanicsg

• BPIX modules with long 1.2m long microtwisted pair cables

• Shift material budget from PCB & plugs out of tracking eta - region

• ROC buffers for 1.5 x 1034 and serial binary readout @160 MHz

• Serialized binary optical readout at 320 MHz to old, modified px-FED

R l & t AOH l 320MH bi t i i• Recycle & use current AOH lasers 320MHz binary transmission

• Same FEC’s , identical TTC & ROC programming

• Keep LV-power supply & push more current through cables
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BPIX Upgrade   Phase 1  (2013) , 4 Modules long
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BPIX/FPIX Envelope Definition for 4 Layer Pixel System

All b l l 4 d l l ll t h l f Δ 0 08 t 1 288All barrel layers 4 module long  small eta hole of Δη ~ 0.08 at η=1.288

Various iterations forth and back  by  R.H. / Silvan Steuli  / Kirk Arndt

no further changes since 2.12.2008 !
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Current Pixel System with Supply Tubes / Cylinders

BPIX supply tube

DOH     &    AOH mother board
+ AOH’s

Power board 
endflange prints
Layer 3 & 1+2

20

FPIX service cylinder

BPIX supply tube

10

0
20 40 60 80 100
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BPIX Cabling & flexible cooling pipes 
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Shift PCB/Plug Material out of tracking Volume

• Modules with long pigtails (1.2m) CCA wires   16x(2x125μ)  

DOH  &  AOH mother board
+ AOH’s

power Move DOH & AOH boards

20

board Move DOH & AOH boards 
back by 50-60cm

FPIX service cylinder

10

0
20 40 60 80 100

SLHC-PP WP4 Feb 200916 J. Nash - CMS Upgrades



New weight of replacement/upgrade BPIX detector (2013)

Transparecy 21.May 2008

Present BPIX New  2013 BPIX Comments

New weight of replacement/upgrade BPIX detector (2013)

Empty mechanics  1103 g 550 g possible, with ~ 94g for
1.5mm/1.4mm pipes

384 M d l 872 522 / S384 Module 872 g 522 g             1.36g/mod   no SiN strips
75μ ROC
no HV-cap 

384 Signal cable            167g 7 g 2 x ( 2x125μ CCA) 

384 Power  (6x250μ CCA)          82g                         68 g 5x250μ CCA

384 Power plug                           16g 0 g none

32 Print                                     499 g 32 g radial power cable to ST

Cooling (C6F14)                        810 g 83 g CO2 in 1.45mm diam. pipe 

Silicon tube incl. fluid                372g                            5 g           CO2 pipes to supply tube

Total     3921g 1267 g          factor 3.1 down 
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Moving to Phase II
Tracker Draft Upgrade StructureTracker - Draft Upgrade Structure

Upgrade Steering Committee - USC Layout Task Force

Upgrade Coordinators 
Performance & Trigger 

Simulations
Steering Committee

Physics RequirementsPhysics Requirements 
Upgrade Project Office - UPO

Ph1 Coord., Ph2 Coord.
Review Manager Resources Management
Electronics Coordinator, Mechanics Coordinator
Sub Project Coordinators

Sensors Technology

Connection & monolithic Technologies

Readout and Trigger Systems

Power System
Material Budget, Power Consumption, 
cooling key issues for a new tracker

Cooling System

Mechanical Structure & Engineering

g y
Tracker upgrade team has been actively 
studying these areas
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System Test with DC-DC Converters
• Results summarized by Lutz in October meeting

http://indico.cern.ch/getFile.py/access?contribId=0&resId=0&materialId=slides&confId=41790

y

--- No converter
--- Converter
--- Converter + 30μm Alu shielding--- Converter + 30μm Alu shielding
--- Converter + LDO
--- Converter + LDO + 30μm Alu shielding

⇒ Noise of Enpirion converters
can be controlled by combination
of shielding and filtering (LDO)of shielding and filtering (LDO). 

• Studies with commercial buck converters documented in Jans thesis CMS TS-2009/003

SLHC-PP 
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• Studies with commercial buck converters documented in Jans thesis CMS TS-2009/003 
“System Test Measurements with a DC-DC Conversion Powering Scheme for the CMS Tracker at SLHC” 



C02 Cooling for phase IIC02 Cooling for phase II

•Almost essential to re-ost esse t a to e
use the current cooling 
pipes on YB0, can this 
be done?
•Met with CERN safety 
commission to discuss 
issues
•Looks possible, agreed 
plan of validation with 
CERN safety
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Example:
Layout for the Tracking Trigger ProjectLayout for the Tracking Trigger Project

1 7
η

1040
1.7

A k hi h i L1 ill

500

A tracker which inputs to L1 will 
have overlaps with all Sub dets

340

2.5

2700

A l l f k d d•A conceptual layout for a tracking detector was proposed
Trigger groups to understand what could be achieved with stubs
Tracker produces stubs to feed the Trigger

L t t f t k d d d

CMS Tracker 2008  21

•Layout concept for stacked rods proposed  
study groups to look at the practical aspects – What questions do 

we need to answer to understand if this can be built?SLHC-PP WP4 Feb 2009J. Nash - CMS Upgrades



Examples with two “Pt” layers at lower radii Layout Task Force
D AbD. Abaneo
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TriggerTrigger
Technologies for Phase I upgrades

Micro TCA implementationsc o C p e e tat o s
The hope is to develop a common 
infrastructure for use in trigger 
upgrades

R d h l b fReduce the large number of 
standards currently in use in the 
trigger system
Increase reliability/flexibility

Tracking Trigger discussions
Possible candidate architectures
Simulations
Key R/D for phase II

Need to establish which ideas most 
likely to be successful and dedicate 
sufficient resources to determine 
viability

Can it be implemented
How well does it work
Power/Material implicationsPower/Material implications
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CalorimetersCalorimeters
HCAL

Progress on using Silicon PMs as a new 
Photo Detector
New off detector electronicsNew off detector electronics
Upgrade strategies

ECAL
Data on radiation damage to crystals and 
VPTs in the EE

E bl h h ll b h fEstablish what will be the performance at 
SLHC

Simulations of SLHC and EE
How well will the EE perform given any 
performance degradation

ECAL/HCAL joint electronics issuesECAL/HCAL joint electronics issues
e.g. Trigger electronics
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WP 4 2 DeliverablesWP 4.2 Deliverables
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Task 4.2.1 – Upgrade TC Unit 
establishedestablished

Upgrade TC named (W. Zeuner)
Working within the current technical coordination unit.
Have started work on defining the working methodologyg g gy
Planning for Muon system phase I upgrade (ME 4/2 
Construction and installation) progressed well at the ) p g
FNAL workshop
Meetings between Executive Board, and Project Managers g , j g
to discuss procedures for reviews, TC needs for upgrades, 
engineering support issues
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MuonsMuons
Planning for Phase I 
upgrades

CSC production
RPC production

Planning for installation
Concepts for using the 
Muon system in a tracking 
trigger
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ME4/2 Upgrade ScheduleME4/2 Upgrade Schedule
t0 -- CD2 approval, money flows, begin work on Bldg 904  

t0+3 months  -- orders sent out for all parts   

t0+6 months  -- production tooling shipped to CERN and assembled in Bldg 
904904  

t0+9 months  -- chamber parts delivered, shipped to CERN  

t0+12 months  -- production begins at Bldg 904 at 2 CSCs/month0 p g g

t0+15 months  -- production ramps to 4 CSCs/month 

t0+ 18 months  -- FAST site begins assembly & testing at CERN (Bldg 904?), 
CFEB b d i ll d ME4/2spare CFEB boards installed on ME4/2s  

t0+24 months  -- 42 CSCs finished and tested  -- ready for installation of 
1st endcap, recover  200 CFEB boards from ME1/1s  p,

t0+33 months  -- all 76 CSCs finished  

t0+36 months  -- final 36 chambers ready for installation on 2nd endcap

SLHC-PP WP4 Feb 20092
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Future meetingsFuture meetings
Upgrade Days

Meetings scheduled once per month
Keep momentum
Track progress

Topics which cross detector groups, or go into depth on a 
particular topicparticular topic

Examples : Sensor R/D, HCAL/ECAL common readout electronics, 
tracking trigger issues

Upgrade Workshop 13-15 May 2009 CERN
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Spend ProfileSpend Profile
CERN DESY ETHZ Imperial

T l P j 48 18 15 9Total Project 48 18 15 9

Spend to date 12.2 1.9 2.8 2.8
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ReportsReports
We have to produce reports this month for the two 
deliverables we have achieved.
Fairly lightweight

See http://info-slhc-pp.web.cern.ch/info-SLHC-
PP/MILESTONES.htm#Milestones
J. Nash for 4.1.1
W. Zeuner for 4.2.1

In 6 Months time we have a milestone to report on 
Project scope defined
should be a direct outcome of our May workshop.
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ConclusionsConclusions
Good progress on tasks/Milestones

Upgrades teams established
Upgrade Scope understood

Details being studied/prepared

Phase I/Phase 2 split actually allows us to deliver a fairly 
l d l d h f h FP7complete upgrade plan during the course of this FP7 

project
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