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Introduction: vacuum at IPs

—8
2.5-10
| | | | | | DO Pressure Profile From
| __Oreraitolix___J Ron Moore & Mike
g McGee’s
1.87-10 . .
Measurements/Simulation
= beams-doc-1325
(@}
2 12510 °
5
[a
6.25-10 °
DO0IGO01 pressure
2.4*10° torr
0 l l l l l l
0 1.03 207 3.1 413 5.16 6.2 7.23

Distance from IP (m)
000 simulated points
— spline

V.Shiltsev - Tevatron ACDL meeting "AD/CDF/D0 Luminosity"- 30/08/04 2



Introduction: vacuum at IPs in store #3745
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Introduction: vacuum at IPs 1n squeeze

»|GRPBE 1: Lumberjack Plot C:DOFZTL
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Old Puzzle: Lumi raise during IP scan, 12/18/03
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Why would IP vacuum readings change?

« Stray magnetic field of few to dozen(s) of G
effects 1on gauges € not real pressure bump

* Scrubbing = beam losses induce pressure rise, can
be local, may be dependent on beam orbit €
seems to be most probable

» Heating = 1image currents led to small temperature
rise... SS 1s preferred (vs Be), should depend
mostly on total beam current

e Vacuum instability, multipactor = p,pbars 1onize
molecules and accelerate electron, e- hit the wall
and desorb more molecules, etc.
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CDF Luminosity in #3711
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Typical DO luminosity at injection
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DO luminosity
follows pbar
injections, reaches
3.5e30

As well as D0 pbar
and proton loss
rates DOPHTL and
DOAHTL
Luminosity is
much smaller
before pbar
injection, with
protons only on the
helix




Idea Behind Studies: Vacuum Collisions = Luminosity

* Counting rate has a term proportional to
Luminosity, cross-terms (Vacuum-Luminosity)
and purely Vacuum term

dN/dt=¢ -&,-L+(l-¢)L&,N p+
(1 o 82 )Lglebarp + gIEZNpprbarp

e Study #1: change vacuum pressure p at the IP(s)
and detect change 1n apparent luminosity (terms 2
and 3 and 4, CDF should not depend on
background, DO should)

« Study #2: separate the beams at IPs and leave only
term 4
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Study #1: change vacuum at IP
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Study #2: p and pbars separated at IP ~10 sigma
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A Clue? (Does CDF/DO ratio depend on Pbars?)

‘ CDF/DO in stores under condition of D0=60 I —
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* No dependence on
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Summary:

* Vacuum pressure at IPs varies during the store, more at CDF,
sometimes clearly correlated with halo rates

e CDF luminosity shows dependence on losses/vacuum
— In squeeze = 130e30
— During luminosity scan 11->19
— When vacuum spoiled 14->19
— When beams separated 0.042->0.064
In all cases BOPLOS is 100-1000 times usual rates
e DO counters regularly report luminosity at 150 GeV proportional to
number of pbars/losses

When beams separated, luminosity drops 400 times in the end of store
conditions
* Open questions:
— Are “cross-terms” important?

— Does CDF/DO ratio depend on number of antiprotons?
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