Gluon Contribution to Proton Spin and the Connection to Forward Calorimetry at STAR
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Proton Spin Distribution Investigation of EEMC and FMS =° Reconstruction
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- Asymmetry Forward Meson Spectrometer Proposed Forward Calorimeter
o A is proportional o Decommissioning System Upgrade
thLeL gluon’s contribution T - — O | e The FMS (2.5 <n < 4.0) was a STAR detector used to measure forward n%s e Proposed for the years beyond 2020, covering 2.5 <n<4.0
to the proton spin A — to probe even lower x gluons e Refurbished portion of the PHENIX EMCAL (Pb-scintillator) and
e Spin is aligned when LL - O | e Decommissioned for replacement by a Forward Calorimeter System (FCS) new HCAL (Fe-scintillator), with same newly designed readout
spin and momentum e FMS made of 1,264 lead glass blocks of two different sizes e Will allow forward jet measurements (not just x%’s), as in the di-jet
vectors are aligned; Asymmetry equation where ¢** is the pion o 476 3.8 x 3.8 x 45 cm® smaller blocks measurement illustrated below (from “A polarized p+p and p+A
Spin is anti-aligned or di-jet production cross section for o 788 5.8 x 5.8 x 60 cm?® larger blocks. program for the next years”, STAR Note 605, 2014, and “The STAR
when the vectors are collisions with both protons aligned e Each lead glass block attached to one photomuiltiplier tube (PMT), and two Forward Calorimeter System and Forward Tracking System”, STAR
opposed. cables Note 648, 2017 )

e VU physics research team traveled to BNL to dismantle FMS
(7/8/18-7/28/18)

201 3 EEMC J'[O AnalySIS e Removed all cables, removed PMTs from fragile mounts and casings
connected to the lead glass, and unstacked each lead glass block

e Carefully stacked and packed lead glass blocks into crates for safe storage
until ready for use Iin other experlments

(Left) A diagram of the
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e Measure n%”s in the EEMC (1 < n < 2) to probe relatively low of the FMS.

momentum (x) gluons

e Using dataset from 2013 (integrated luminosity 300 pb™"), ~3 times
larger than 2012 dataset (82 pb™)

e Analysis proceeds through 3 parts
o Part 1. Calibrated energies for different parts of the EEMC
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o Part 2: Strip clustering and other elements of photon reconstruction 2 9 F1.2<15( < 1.8/28 <y <37
o Part 3: Final photons and n%s 3 :z .|
e Analyzed 105 runs (a small fraction of the 2013 dataset), including 3 0 5E™
some for comparison with work from another student last summer (Below) Forward di-jet A , with 3 10907
e Few small discrepancies (i.e. slightly different entry and RMS values) projected statistical and systematic B o3
noted in the comparison, under investigation. : uncertainties and model calculations. i 3]
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