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Abstract

Measurements of spin dependent observables at the
Relativistic Heavy lon Collider at Brookhaven
National Laboratory provide unique insight into the
contribution of a proton's constituents to its spin.
The Solenoidal Tracker at RHIC (STAR) can be used to
measure effects of the quark and gluon spins in the
proton by observations of neutral pions that result
from longitudinally and transversely polarized

proton-proton collisions in STAR. T

ne neutral pions

Spin Studies in STAR

The Relativistic Heavy lon Collider (RHIC) (Figure 1), located at Brookhaven National Laboratory is the world's only
machine capable of colliding high-energy beams of polarized protons. The Solenoidal Tracker at RHIC (STAR) detector
(Figure 2) utilizes these polarized-proton collisions to explore the origin of the proton spin in terms of its constituent

parts.
The most important subsystem of the STAR detector, for this analysis, is the Endcap ElectroMagnetic Calorimeter. The Proton
EEMC, composed of alternating lead and scintillator layers, detects, along with other particles, photons resulting from Spin

the proton-proton collision in the pseudorapidity range of 1 < n < 2. In the analysis of the data collected by STAR, event
triggers are used to selectively save information from p + p collisions that are of specific interest based on physics
goals. These are selections that are made electronically at the time the data are collected and archived.
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(r° ’s) decay into two photons that, for

EEMC Triggers are an essential component of any collision experiment. Triggers allow for only the events of interest to be

pseudorapidity (n) 1 to 2, can be observed in the
endcap electromagnetic calorimeter in STAR. These

A BEMC

analyzed, based upon the characteristics of the event that one wants to examine. Each trigger is tailored for the analysis

. . . ﬁ" | — i that is desired, by changing the criteria that each of the events must have in order to be included in the data to be
are used to reconstruct the kinematic properties of R LN g . : Sea Valence
Ny . . /‘\1, \ R analyzed. For my summer research, | looked at several individual triggers that had already been created, in the hope K
the °’s and we can then look for spin asymmetries N i",*\\_!. A 2 W . . . e ., . . QUEE Quarks
inT® production. Measurements of both the " o'ngg — 1 § | ’:.:f: that they (or triggers like them) may potentially be used for analysis in the STAR Collaboration’s ongoing proton spin
. ——— f\lgl' / /é\-. ‘. " mi\i {: j | ] . .
longitudinal and transverse spin asymmetries in the ‘ \\‘!’ i\ \‘\ research. Fig. 3: A qua.rk model of the PIEAEIT, e Sh?w
an Vit the complexity of the proton constituent’s

production of n%s from data taken in 2006 have
made some contributions to our understanding of

The proton is known to contain two up quarks and a down quark, which contribute to the properties of the proton, such
as charge. There are also the sea quarks and anti-quarks in the proton at any given time. It might be intuitive to suppose

contribution to the spin of the proton.

that the valence quarks and the sea-quarks and anti-quarks would make up the spin of the proton which is
experimentally known to be 2 h. However, deep inelastic scattering experiments show that the quarks only contribute
~36% of the spin of the proton. This is the “spin crisis,” who's complexity can be demonstrated in Figure 3. To account
for the rest of the proton spin, we must consider the gluonic contribution and orbital angular momentum contribution
of the proton's constituents. The polarization capabilities of the RHIC proton collider allow for STAR to probe the gluonic
contribution to the spin of the proton.

the structure of the proton. New data taken in 2009, ﬁ |
in a longitudinal spin run with greater luminosity, will - - 1?‘
provide greater precision to the final results. Results
from 2006 (STAR’s most recent spin paper, submitted
to Phys. Rev. D: arXiv:1309.1800) and preliminary
work on 2009 data are shown.
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Fig. 2: The STAR Detector; the Barrel and Endcap
ElectroMagnetic Calorimeters are highlighted,
as well as the Time Projection Chamber.
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