


Integrated pp luminosity 2010-12

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC
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Performance through the year

2010 2011 2012 Nominal
bunch spacing [ns] 150 50 50
no. of bunches 368 1380 1380
beta™ [m]
ATLAS and CMS 3.5 1.0 0.6
max. bunch intensity 1.45 x
(areree/ e 1.2 x 1011 1011 1.7 x 1011
normalized emittance ~2 0 ~2 4 @
[mm-mrad]
peak luminosity [cm- 2.1 x 3.7 X 7.7 X
2s-1] 10322x designl@&3 scaled +d 332!
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A challenge in RUN-I - pile up events

ATLAS Online Luminosity
@ Vs=8 Tev,ﬁ_dt =21.7 b, <u> = 20.
@ Vs=7 TeV,det =5.2fb", <u> = 9.1
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pile up will increase at higher energy -

experiments request 25 ns operation
in 2015

Recorded Luminosity [pb™/0.1]
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Operational cycle

B d 4006
eam%ump Squeeze Stable beams
>
3000 1 Collide
3 Ramp down 35 mins
B Ram .. :
8 2000 | > Injection ~30 mins
e Ramp down/precycle .
& Ramp 12 mins
Squeeze 15 mins
Injection Collide 5 mins
WL Stable 0-30
beams hours
=3000 -ZE;D'D -1I£IDU ’ 0 H]l{]III 2{.‘;[}[] 3000
Time [s]
turn around 2 to 3 hours on a good day
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Fill: 2178 E: 3500 GeV 03-10-2011 01:38:33

PROTON PHYSICS: STABLE BEAMS

3500 GeV I(B1): 1.63e+14 I(B2): 1.61e+14

FBCT Intensity and Beam Energy Updated: 01:38:32 Instantaneous Luminosity Updated: 01:38:33

LBEL14
L6EL4
LAEL4

L2E14

1E14

Intensity

BEL3

luminosity leveling at around
o . 1141032 cm-2s-1 via

g 0 | A i s e e Transverse separation
1400 1600 1§00 20:00 2200  00:00 (Wi-rh a Til-‘-ed Crnossing Gngle)

Luminosity / 1e30 cm-2s5-1

Comments 03-10-2011 01:37:51 : BI5 status and SMP flags

Link Status of Beam Permits

+#* STABLE BEAMS *** Global Beam Permit
Setup Beam
Beam Presence

Il CONGRATULATIONS TO LHCB 11!
Il FOR THEIR 15T 1.00/fb I Stable Beams

AFS: 50ns_1380b+1small_1318_39_1296_144bpi PM Status B1 ENAELED |l ISIENTEN ¥ ENABLED

Mowveable Devices Allowed In
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Run-IT: 2015

< energy: 6.5 TeV (magnet retraining)

< bunch spacing: 25 ns
> pile-up considerations

<injectors potentially able to offer nominal intensity with even lower

emittance

< uncertainties for 2015:

= electron cloud
= UFOs

both get more difficult at 25 ns & at higher energy
< energy (limited by retraining)

Number of e Emit Peak Lumi
bunches —nS S [cm-2s-1]
FT[lell] [um]
2215 e 2520 115 19  1.7e34
emit

~Pile-up

52

Int. Lumi
per year

[fb-1]

~45

expected maximum luminosity from inner triplet heat load (collisions debris)

1.7x10 34 cm-2s-1 +20%
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draft 2015 shedule
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Plan for next 10 years

SPS e-cloud mitigation, 200

,b&\ i}o‘\"&e MHz power upgrade
o(\\ ob‘%"@ ™~ PSB-PS transfer
4 1.4 GeV - 2 GeV
&, S &S‘P

2019 2020 2021

] Injectors f
Physics @ 6.5/7 TeV commissions
“Ultimate Physics”

l

HL-LH

NB: not yet fully approved
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Luminosity forecast for next 10 years

~30/fb at 3.5 & 4 Tev 2012 DONE
~400/fb at 6.5-7 Tev 2021 goal (?)
~3000/fb at 7 TeV 2035 goal (??)

to obtain 3000/fb by 2035
we need the HL-LHC
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