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Motivations

o LHC will undergo sizeable upgracles in the near and in longer terms

- Lumxnosx‘c9 Ncrease Increased trigger rate

) ) and data-event size
— Pllé-UP and Background Increase

° PurPose of CMS upgracles :

_ maintain/ imProve wrt Present Peﬁcormances, clespite the more difficult

oPera’cing conditions

_ ensure radiation resistance, and casy replacements cluring short

shutdown

° Major and minor interventions
_ mostlg aimed at High—-PT Phgsics

_ beneficent for B~Phgsic5 as well FOCUS for this talk

\_
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Upgrade Plan

|

13 TeV, 10% Icmi/s ~100 fb- 13-1

~300 fb-1 14 TeV, ~5x10°* lemi/s

\_ v

Rare B Decays @ CMS — Franco Simonetto, INFN& Universita' di Padova




Upgrade Plan
% 2015 : RUN with smaller beam pipe, N\

USC‘FUI FOF next upgracle

|

13 TeV, 10% Icmi/s ~100 fb- 13-1

~300 fb-1 14 TeV, ~5x10°* lemi/s
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Upgrade Plan

4 2015 : RUN with smaller beam Pipe, .52 : replace Pixels to cope with
luminosit9 increase to 2 10 cm?s™

USC‘FUI FOF next upgracle

|

13 TeV, 1034 Jjemi/s ~100 fb

~300 fb-1 14 TeV, ~5x10°* lemi/s
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Upgrade Plan

/ 2015 : RUN with smaller beam Pipe, L.52 . replace Pixels to cope with \
luminositg increase to 2107 cm2s

USC‘FUI FOF next upgracle

g TeV, ~2x10* /c

13 TeV, 10% Icmi/s ~1ﬂﬂ fb-1 13-1

~300 fb-! 14 TeV, ~5x10% /cm?/s

1.52 rePlace tracker to cope with

' luminositg increase to 5107 cm2s !

and ageing

\_ v
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PIXEL Upgrade

e Main features

_ four lagers, inner closer to interaction regjon
— nNew readout) reduce data loss

_ new cooling, lighter mechanical su ort,
&8 PP

electronic & connections out of Tk volume

— OVCFB” easler access

Upgrade
4 barrel layers

__ Quterrings

e

n=2.5 ) -
——Innerrings

Current
3 barrel layers

Current
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Upgraded Pixel Performance

/

’ 7 i1 1 1! 00<n<1.0 FullSim
o Maln béneﬁt at lOW PT . 5 : : Lo ® Current Detector - PU5S0 with loss

A Upgrade Detector - PUS0 with loss

° Helpgul¥0r6~l’]ﬁgsics

A :’ 5

A LR LT N
oo

@ Current Detector - PU50 with loss

& : : . I ! 00<n<1.0 FullSim

"
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Upgraded Tracking

e Radiation hardness
° Granularitg
_ resolve 150-200 collisions per bunch, with few % occupancy

e Reduce material (nuclearinterac:tion, Y conversion)
° RePare modules at short stops

e Provide LI trigger

"
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Upgraded Tracking

"

Radiation hardness
Granularitg
_ resolve 150-200 collisions per bunch, with few % occupancy
Reduce material (nuclear interaction, Y conversion)
RePare modules at short stops
Provide L1 trigger

high transverse/ stub

Measure (high) pyon board the momentur

moclules:

low transverse
momentum

— two close moclules red-out bg
Inner : Pixel+Strip (PS)

one Smgle Ch'P Outer : Strip+Strip (2S)
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Upgraded Tracker Layout & Performance

r [mm]

o
-
g
-
b
2
=
@)

. Sizeable reduction of
material
. Sizeable lmprovement n

Py resolution

"

‘ ‘

— — —

28 (Strip-Strip) Pt modules

B BB — — —

PS (Pixel-Strip) Pt modules

Material Budget

CMS

Single p resolution pt=10 GeV/c
Transverse momentum resolution

Current CMS (CMS simulation)

Upgrade (tkLayout estimate)
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Benchmark : B—>pup

ggpothesis :
o LI track—-Trigger allows same L1 thresholds as now (PT(U) >3 GeV)
° Emcﬁciencg :
_ Pileup . g(up) ¥ 30% (isolation)
~ M reco & trigger: €(MM) ¥ 2x5%
o O (sgst) :
= F/F 5% (now) > 3%
_ Normalization (B* —=>WK?):3%5® @ 5% /L. /20 fb! Rate

INT

_ Peaking Backround : 10%®0 @ 50% / VL. /20 fb Control sample)

INT

/ZO ‘HD-] (Control Sample)

INT

_ SCmilePtonic Background . 20%CR @ 50% / VL
e Resolution:

_ 3 1.6 Barrel) ¥ 1.2 (Forward)

_ ignore improvement due to 1*t Pixel Iager

"
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B—> UM : expectations

CMS Simulation - Scaled to L = 300 fb™ CMS Simulation - Scaled to L = 3000 fb’

—— data
full PDF
s~
By—pw
combinatorial bkg
semileptonic bkg
peaking bkg

—e— data
— full PDF
s~ U
By—~u'w
combinatorial bkg
semileptonic bkg
peaking bkg
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0.0-15¢c¢
0524c0
1.3-33¢
54-760

e 5000 fb . statistic is not an issue
° Usejust barrel events, resolution is enough to seParate B, /55/15~>Hw‘
e Br(B)>50

"
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Backup: current tracker layout
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Backup : Hardware Track Trigger

/

* Subdivide tracker into trigger towers
» 8(r-¢)x6(r-z) trigger sectors (some 10% overlapping)

— Each sector ~200 stubs on average; tails up to ~500 stubs/event in
140 evts pileup+ttbar

« About 600 Gb/s per one trigger tower

* Send data to Track-finding processors
* Full mesh ATCA shelfs
— “40G” full-mesh backplane on 14 slots = 7.2 Tbh/s

— time multiplexing data transfer from a set of receiving
boards to pattern recognition and track finding engine

— 0(10) time multiplexed at the shelf level

"

~
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