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…from my talk on ILC detector maintenance …from my talk on ILC detector maintenance 
needs at needs at ireng07 meeting at SLAC (Sept.07)…ireng07 meeting at SLAC (Sept.07)…

Ron Settles MPI-Munich

For the polarizationFor the polarization
discussion@Warsaw, sdiscussion@Warsaw, some ome 

thoughts on:thoughts on:

CalibrationCalibration••CalibrationCalibration
••ZZ--peak @Lep 2  peak @Lep 2  => => ILCILC

••PushPush--pull frequencypull frequency
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PushPush pull frequencypull frequency



ZZ--peakpeak
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running at the Zrunning at the Z--peak during a year for calibration, usually peak during a year for calibration, usually 
because some incident (eg, beambecause some incident (eg, beam--loss) had damaged some loss) had damaged some 
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subdetector which had to be recalibrated.subdetector which had to be recalibrated.

At L 1 ( d t SLC) thi ’t bAt L 1 ( d t SLC) thi ’t b••At Lep1 (and at SLC) this wasn’t necessary because we were At Lep1 (and at SLC) this wasn’t necessary because we were 
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••Therefore only the Lep2 experience can give is a guess as to Therefore only the Lep2 experience can give is a guess as to 

(incidentally, also used for real physics) all the time.(incidentally, also used for real physics) all the time.

••Therefore only the Lep2 experience can give is a guess as to Therefore only the Lep2 experience can give is a guess as to y p p g gy p p g g
what to plan for at the ILC.   what to plan for at the ILC.   

y p p g gy p p g g
what to plan for at the ILC.   what to plan for at the ILC.   
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Email 2005 (at Daegu ACFA8) to Mark Thomson:

Thanks Mark,,
So the conculsion is, taking the year 2000 as an

example and rounding, for Z-peak calibration running:

at Lep2 we had:
-------

=>per detector<=      3/pb at the beginning of a year, and
" f / b d"              one run of 0.5/pb during a year

For the ILC, we might then request

at ILC:
------

=>per detector<= 10/pb at the beginning of a year and=>per detector<=      10/pb at the beginning of a year, and
"              one run of 1/pb during a year

since the detector(s) will be more demanding Does this soundsince the detector(s) will be more demanding.  Does this sound
reasonable?

Cheers,
Ron
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Ron



ZZ--peakpeak

••So a fundamental question for the ILC machine is: howSo a fundamental question for the ILC machine is: how••So a fundamental question for the ILC machine is: howSo a fundamental question for the ILC machine is: how••So a fundamental question for the ILC machine is: how So a fundamental question for the ILC machine is: how 
easy/difficult will it be to run at the Zeasy/difficult will it be to run at the Z--peak, if e.g. datapeak, if e.g. data--
taking is at 250 or 350 GeV (c.m.s.) that year?taking is at 250 or 350 GeV (c.m.s.) that year?

••So a fundamental question for the ILC machine is: how So a fundamental question for the ILC machine is: how 
easy/difficult will it be to run at the Zeasy/difficult will it be to run at the Z--peak, if e.g. datapeak, if e.g. data--
taking is at 250 or 350 GeV (c.m.s.) that year?taking is at 250 or 350 GeV (c.m.s.) that year?g ( ) yg ( ) y

••This was without considering pushThis was without considering push--pull in 2005.  An important pull in 2005.  An important 
ti h i ill d lib ti d t ft h hti h i ill d lib ti d t ft h h

g ( ) yg ( ) y

••This was without considering pushThis was without considering push--pull in 2005.  An important pull in 2005.  An important 
ti h i ill d lib ti d t ft h hti h i ill d lib ti d t ft h hquestion here is, will we need calibration data after each pushquestion here is, will we need calibration data after each push--

andand--pull?   pull?   
question here is, will we need calibration data after each pushquestion here is, will we need calibration data after each push--
andand--pull?   pull?   
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PushPush--pull frequencypull frequency
Now is maybe a good time to look briefly at the physics of the y g y p y
ILC. From my talk at the Arlington LC Workshop January 2003:
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10-310

77IRENG07IRENG07 Working Group C  Working Group C  -- Conventional FacilitiesConventional Facilities
6/11/2008 Ron Settles MPI-Munich 7



ILC

2019

2020
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2025

2028

+y+y

+NP=
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25
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Physics →Now to the 
detector. 
WWe want:

Now 2x10-5/(GeV/c)

Now 0.25/√E @ Zpeak
Particle Flow
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Motivation…Motivation…

BecauseBecauseE recM (G )(G ) (G /(G / 22)) l (1l (1 //bb))Because
we want
to make

Because
we want
to make

cmE rec
HM ExptExpt (GeV)(GeV) Decay Decay 

ChannelChannel
(GeV/c(GeV/c22)) ln(1+ln(1+ss//bb))

115 GeV/c115 GeV/c22

11 ALEPHALEPH 206.7206.7 44--jetjet 114.3114.3 1.731.73

22 ALEPHALEPH 206 7206 7 44--jetjet 112 9112 9 1 211 21to make 
precision 
measurements

to make 
precision 
measurements

22 ALEPHALEPH 206.7206.7 44--jetjet 112.9112.9 1.211.21

33 ALEPHALEPH 206.5206.5 44--jetjet 110.0110.0 0.640.64

44 L3L3 206.4206.4 EE--missmiss 115.0115.0 0.530.53

55 OPALOPAL 206.6206.6 44--jetjet 110.7110.7 0.530.53measurements 
of the
measurements 
of the

55 OPALOPAL 206.6206.6 44 jetjet 110.7110.7 0.530.53

66 DelphiDelphi 206.7206.7 44--jetjet 114.3114.3 0.490.49

77 ALEPHALEPH 205.0205.0 LeptLept 118.1118.1 0.470.47

88 ALEPHALEPH 208.1208.1 TauTau 115.4115.4 0.410.41

…Higgs…Higgs 99 ALEPHALEPH 206.5206.5 44--jetjet 114.5114.5 0.400.40
1010 OPALOPAL 205.4205.4 44--jetjet 112.6112.6 0.400.40
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To make progress in understanding we have to distinguish twoTo make progress in understanding, we have to distinguish two 
different phases:

(1) Running for precision measurements 
(2) R i f di(2) Running for discovery
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DISCUSSION

(1) Precision measurements
-Here frequent change is not so important; once a year is enough unless a detector 

blproblem crops up.  
-A well calibrated detector is essential.  For this Z-peak running is one of the most 
valuable tools we have.  At Acfa8, Mark Thompson and I made the following gestimate 
for ILC based on Lep2 experience:

10/ b Z k t th b i i f ( ft d t t i t i-- 10/pb Z-peak at the beginning of a year (after detector maintenance, meaning 
it had been taken apart and put back together 

-- 1/pb Z-peak later in case of incidents/accidents during a year.
-A similar procedure was followed at Lep2 every year and was valuable/necessary for 
ll 4 d t t (At L 1 i th Z k ll th ti d th fall 4 detectors. (At Lep1 we were running on the Z-peak all the time and therefore were 

taking calibration data all the  time.)

(2) Discovery
He e a f eq ent change is impo tant and the efo e the change sho ld be as apid as-Here a frequent change is important, and therefore the change should be as rapid as 
possible.
(For example, at Lep2 we did this, went through a “Higgs-discovery” mode, where—
this is an example for the machine and not the detector--went through frequent
cycles of filling to the highest possible energy running for an hour or two thencycles of  filling to the highest possible energy, running for an hour or two, then 
refilling rapidly after a  beam loss, in 1-2 hours typically.)

-But we have to remember that at the ILC good MDI teams and a lot of
planning/training/experience will be needed to achieve the fastest possible 
“Formula 1 Pitstop” type switch and
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“Formula-1-Pitstop”-type switch, and
WILL A CALIBRATION RUN BE NEEDED EACH TIME???WILL A CALIBRATION RUN BE NEEDED EACH TIME???
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