Longitudinal Double-Spin Asymmetries for Forward Di-jet

Production in Polarized pp Collisions at Vs = 200 GeV
Ting Lin
Indiana University, for the STAR Collaboration

Motivation: Constraining AG The Relativistic Heavy lon Collider and STAR Detector

* The Relativistic Heavy lon Collider

1 1

S=—=—A2+AG+L (RHIC) is located at Brookhaven National
2 Laboratory on Long Island
 RHIC data have been added to the DSSV global . Has th hility t erat
analysis. Including the STAR 2009 inclusive jet as | € Capabliity 10 ance erate mfany
results show, for the first time, a non-zero gluon — [ PRL 113, biZ00i(2014) ' ' ] particle species to a wide range o
polarization in our region of sensitivity 5, [ %5 NEWFIT 7 Xt energies
o2 O = 10 GeV? = ST [ s+ Dbssv ! L. B T LT » World's first and only accelerator capable
<Ag | ! | : 2 . __ e of colliding polarized protons
! Sres - - i i g ]
= et et e L e . N | i it -l \
or 27 p O [l B . Wi = S e e W, e (g A ™ -
:,- ............ :1 : : A G — f Ag (X) dX : R | e . L e e e _ :
o BT S i : I ]  The Solenoidal Tracker at RHIC (STAR) Is a by
T o : S p @ =woeevy large solid angle detector with charged
i | ] -0.2 - - - - particle tracking and electromagnetic VEEEL §_
0.1 " NEW FIT — . — N : - - =
- incl. 0% C.L. varitions calorimetry I prslEsi] | Wi ==
- e DSSV* - =) ¢/ @70 ////11\ - e
! | - - - DSSV | 1 o : 77/
0253 102 00 o . Z o0 » Tracking is accomplished with a Time
| | E Projection Chamber (TPC) | QR _
* The low x behavior and shape of Ag(x) are still oe T iy lb
poory.CO”StrQ'”efd' Rege”.t datac‘l"’.'”teXter}? our » Electromagnetic calorimetry providedby = — 7 B
reach In x using torward pion and Jet resuits, 02 | BEMC & EEMC and extends from -1 <n<2 e
and also using higher collision energies. -

Dijet Kinematics Data — Simulation Comparison

» Correlation measurements such as di-jets o : : oL
capture more information from the hard I e
scattering - di-jet may place better g Soonf
constraints on the functional form of Ag(x,Q?) ot "
 Forward rapidity jets arise from asymmetric o oot -
partonic collisions and probe lower T i Y PO N U S U SRR .
momentum gluons g8 T e e e S — o
e — S oe ;‘““““““‘”“““‘”‘“M“ ..... ot st S
1 o;;o = g;% AN O S NS OSNNSIN SS—————— o
— 773 774 (0] 10 20 30 40 50 60 -1 -0.5 o 0.5 1 1.5 2
“ Vs (p r3€ " T Pra€ ) Barrel-Barrel [Jet Phi Spectrum | _ _
| : e Simulation events created using PYTHIA and
x, =—(p,.e™+ p, e CUR T Y o e[ .. oSme | embedded into Zero-Bias data and then run
Vs 1 Fad T 7 %l 71 through a STAR detector response model
M = [x,x,s Barrel-Endcap - || basedonGEANT3
n,+n, =In—L cooall S— R E— E— E— 4 oeIn general, we see gooq agreement between
X5 5L set i i i - Run 9 data and simulation for single jet
— B oi-vet x1 g4 | kinematic quantities
cos @ | = tanh| 5 L o x2 2 o :

Challenges and Methods Di-Jet Asymmetry: Results and Conclusion

pythia + Geant .. : : .07
» TPC efficiency decreases in forward region . 3 o Dideth, STAR Preliminary
1 » Barrel and Endcap jets are separately corrected :°* [ Systematic Error S st b R
————— DSSV2014/MRST2002

2009 \s = 200 GeV

E 0.9 . P d : . | h d ;_
g o, . . IN and mass using similar methods E | —— NNPDRpolt.UNNPDR23 TR BTOTES o
£ * Fewer tracks means reconstructed jets will T J oof_|_ =3 poreroron oy MK (R Rty e
. have lower P; on average L . 009
20 * Di-Jet invariant masses are calculated using the =
® . . e s
5 06 | _ shifted jet transverse momentum and mass from - | .
05 o Inaccurate P, reconstruction skews extraction machine learning e e s —
04 of Initial state parton momenta 3 <+
035 « Underlying events are studied in simulation and S R R R
ﬂ.2§_ ................. ‘ ] Jet Pt Ratio Distribution hist_jet2_PtRatio In data., and are InCIUded In the tOtal SyStematIC _0.0351 ! IZ:]I L |3|||]| L I4|I]I L IS:JI - IBLI L I?Iﬂl !
£ |I|Endcap Region| B e s error Particle Levl et Invariant Mass [GeVe’]
- : é é é = N ' ' ' | ~ |Meany  1.168 40.04 ) — .07
[ = e b b by Ly 1 o L. RMS x 0.2561 < - e Di-JetA STAR Preliminary :; - o Di-JetA STAR Preliminary
-2 -1.5 -1 0.5 0 0.5 x 9 5; ~ |RMS Y 0.2926 H® Q 03k [ Systematic Error p+p— Jet + Jet + X EUBEE_ - g&;ﬁ;?;ﬁ;g;mm p+p—> Jet + Jet + X
5" B T 1 oo it R
M hi L - Multil ° L 08¢ <0.8;08¢n <18 0.0 [ PDF Error(30% C.L) ' 2
 Machine Learning: Multilayer g b ME 3 scalermor
2— =
Perceptron(MLP) s 001 003~
. . - L " b 0.02— —
 Variables: Endcap jet detector level P, 3 g - e . : e .
] ) ] = 0-—---f e e e, G
detector eta, neutral fraction; Barrel jet P * b x et I
- Target: particle level jet P- 1 s a0
Jet Pt Ratio Distribution hist_jet2_PtRatio_MLP E -0.02 :_ Scale uncertainty from polarization not shown e
Entries 117250 0.5 it R ... ... A0 | | P—~—r————————— [y by B R S R T (O 0L W W O WA (L
a 3r Meanx  1.125 Tk 20 30 40 50 60 70 Particle Level Di-jet Invariant Mass [GeVi/c?]
s [ | ; ::ﬂasnxv oné?sgs!: - | m | : | Particle Level Di-jet Invariant Mass [GeV/c?] 007
‘625_— — | - RMS y 0-'2073 : e I L1 I o | L1 | e | L1 | L1 | L1 | R | L o _ _ ﬁ" E_ L Di'JEtALL_ STAR Preliminary ﬁ
£ R — % 02 04 06 08 1 12 14 16 18 2 /2009 forward di-jet double spin asymmetry |s\ 5 005 e e o00n g;g;;etz::g:
= . . — — S= e
: g Det Eta non-zero and positive over much of the 5 005 NNPDFpoll.INNPDF23 08114
=2 =L . . . . - . . 0.04F [ZZ PDF Error(90% C.L) ’
5 L . Subervised machine learning rearession kinematic region probed which is in qualitative 1gaf. ) Scale Ero
15 10° alggrithms ake use of training ev%nts o agreement with recent theory prediction 0'025_
. | ' ' ' | ' : : . 0015 o
i L \;Vr:"gh tpoexidrr?girc?r? gfuttﬁgtu'ﬁ dkenrcl)vivnn’ f‘ﬁr?cetitce):\rglme  With the increased statistics from 2012 and N e —— '
: = 10 behapvi?or defining the target valﬁeg 2013 at vs = 510 GeV, will help to better oot
A —— | | J J constrain the value and shape of Ag(x) at lower | E | N
L _ _ -f - — - - . . B'orken-x =U. = Scale uncertainty from polarization not shown
o552 4 os 08 11zt e ez = Toolkit for Multivariate Analysis (TMVA) J ' T S

[arXiv:physics/0703039]

Det Eta Particle Level Di-jet Invariant Mass [GeV/c?]




	Slide 1

