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Tuminosity monitors are neaded in each experiment dolng spiln physics
abt. RHTC, We concentrate on the luminosity aspects here because, f[or axample,
with a 10°- 3 raw asymmetry in an experiment, an error of 10°-4 im the
luminosity 1s ae significant as a 10% polarization error.

Because luminosity ie a property of how two heams overlap,
The luminosity at an interaction region must be measured at that
ilnteraction region in order to be relevant to the experiment at that
interaction reglon.

W will have Lo do the physics and the luminosity measurements
by using labels on the event sums according to the polarization labels
on the eolliding bunches. Most likely we will not have independent
poelarlzation measurement on each bunch, hot only on all the filled bunches
in a ring, or perhaps all the bunches that are actually used in an experiment,

Most analyses can then be handled by using the 9 combinations gotten from
3 kinds of benches in each ring, +, - and empty bunches. The empty bunches
are needed to measure beam-gas backqround, (and some, like 6 in a row,
are needed for the beam ahort.)

Much of the difficulty comes from the fact thal we must uss a physics
process to represent the lominosity. This process must have kinematic
and geometric cuts both to reduce systematics such as beam-gas backgrounds
and to make it representative of the part of the interaction diamond from
which the physics events come.
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DEFINITIONS OF BEAM LUMINOSITY FOR RHIC SPIN

There could be two ways of defining the spin lumincsity quantities:
1) Label the Bunches:

2)

Luminosity Labels are based on Bunch Labels

A particle luminosity with Labels (+, -)
Independent of the Magnitude of Polarizations (+, -), etc

(eg +-for+bunchin A and-bunchinB)

Polarization of bunch labeled + in beam A = p (up) = n (dn)
y n (up) - n (dn)

mhhmlwmhwmmhm

Even though we can't usually measure this polarization for a single bunch.
We could still in principle do <L up dn > for all up , dn protons in the beams
Byd-phgpmpum

(but in practice we compromise)

Label an Ensemble of Particles with definite Spin Independent of Bunches:

Lum. = A product of fluxes of particles with Definite Spin direction
L+ - from all up protons in beam A with all down protons in beam B

This has a form similar to parton fluxes used in some calculations.
This is not possible o measure because

The best we can do is either polarization of a bunch or polarization of a beam.

( And we can't get L accurately from the fux of one bsam x the flux of the other

even if we could label particles. )

Note: Luminosity is really a proparty of 2 beams

You can't get it from individual beam properties without exira information.
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