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Main QCD Spin Questions

* How is ’Ejhe spl)oin O]cci%hve\/h 1 1
proton distributed: at -~ _ = ,
Is the role of gluons and 2 2 AY+AG+ Lo+ L,

7/16/2021

sea quarks?

What'is the origin of

transverse spin effects =>»Sivers, Collins effects, TMDs

and how does it relate to GPDs, orbital angular

the 3D momentum and momentum, Tomography
position structure of the

Nucleon?

Closely intertwined: How =» Fragmentation functions
does QCD create 99% of and their spin, flavor, type,
the visible mass of the long. and transverse

universe? How does

confinement work? momentum dependence

[
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Facilities and experiments

4 D
W
pe RHIC (@BNL):
P o 2012 PHENIX Detector
* longitudinally and D - = -~

o @B transversely polarized

p+p and p+A collisions
@ from+/s of 62 to 510
(200) GeV beams

we'L

U9z

* PHENIX:
e 2 Central Arms: 90 I T —
degree coverage each in
Nn<0.35. Good EM Lol 2 | W -
Calorimetry, tracking,
PID |
* 2 muon arms e B B o
1.2<|n|<2.4
~—
PH <ENIX

3
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Longitudinal Spin

Main.questions at RHIC:
* Gluon spin contribution

* Role of sea quarks (light sea symmetry, strange sea)
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Analyzer: Taebong Moon Ag(ﬂ?)

0.15

Charged pion A ;s at 510 GeV «

neutral pion results at
higher /s
* Lower x reach compared

-0.05

o1

* Addition of charged and

=]
LI |

| Data points for = slightly shifted harizantally for legibility

I 510 GeV /200 GeV pol. scale uncert. 6.5% / 4.8%

pp — w+X |n|<0.35 PHENIX _]
m 7 \5=510 GeV 1
o 7:Vs=510GeV |
A 7+ {5=200 GeV (Phys. Rev. D 91, 032001) ]

v 7 Vs=200 GeV (Phys. Rev. D 91, 032001)
[ 510 GeV rel. lum. uncertainty

[ 200 GeV rel. lum. uncertainty | ! .

R, o #

0.02 0.04 0.06 0.08 0.1
xT(=2pTM’§)
T T

to previously published
200 GeV A | data

o ALL

T

* Ideally sign of Ag(x) T 5 e meomansn :
visible in charge ordering 002 - DSSVI4forx :

of pion ALl_S 0.013— (3 el om uncenﬁ EE.

| I I 1 | T T T
oaf- PP — T+X N|<0.35 Vs=510 GeV PHENIX 1

_______

o
T

e Statistics limited due to %LP‘W """ = _|L|1T
EM shower based trigger, ool H 1' E

_ Data points for n* slightly shifted horizontally for legibility

but important input for

_0,02:_ 6.5% pol. scale uncertainty not shown ]

global fits SR S

8 10 12 14
P, [GeVic]

Phys.Rev.D 102 (2020) 3, 032001 P
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https://arxiv.org/abs/2004.02681

Ag(x)

First direct photon xsec and A, at 510 GeV

- Isolated direct photon ALL

0.04

N
/

=
N

<
-0.02

~0.04t

0.02}

-4 o

L p+p Is =510 GeV, [n|] < 0.25

| 3.9e-4 shift uncertainty from
_ relative luminosity not included

| 6.6% scale uncertainty from
| polarization not included

B
PH- -ENIX

preliminary

—-0.06

5

) 1|0 e
P, [GeV/c]

N R
15

20

» Part of initial RHIC-Spin suggestions in the

"90s

* Theoretically, the Golden channel to
access gluon polarization as hard
interaction mostly g-g

* Since EM process, statistically limited but

consistent with global

7/16/2021

fit results
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Data-Theory

Ed’o/dp® [pb GeV?2 c3

10°

—
o
Gt

|solated direct photon cross section
p+p Vs =510 GeV, n| < 0.25

Isolation cut condition

Foone = \(81])2 + (8¢)2 =05
Eumne < 0.1E,

_
PH ENIX

© NLO pQCD e
preliminary

" (by JETPHOX)
| CT14 PDF & BFGII

§ —H=p;
r— u=pr2
u=2p_

10% absolute luminosity uncertainty not included




Analyzers: Chong Kim, Sanghwa Park
Real W production as access to (anti)quark

helicities
p helicity + p helicity -

* Maximally parity violating V-A
interaction selects only
lefthanded quarks and
righthanded antiquarks:

=» Having different helicities for
the incoming proton then
selects spin parallel or
antiparallel of the quarks

=» Difference of the cross sections
gives quark helicities Aqg(x)

* No Fragmentation function
required

* Very high scale defined by W

MASR Bourrely , Soffer
Nucl.Phys. B423 (1994) 329-348
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W measurements

<]:_l
Li P+p->W +X set+X
- Vs =510 GeV 25 <E? < 50 GeV
0.5 <
07
S e Rel lum
- - syst
I w*
-0.5- 5 STAR2011-2013 .
- e BS15 CHE NLO %
B DSSV14 CHE NLO R
e DSSV14 RHICBOS
r EEEs NNPDFpol1.1 CHE NLO
L <%5%4< NNPDFpal1.1rw CHE NLO
3.3% beam pol scale uncertainty not shown
_1|_ 1 1 1 | 1 1 1 1 ‘ 1 1 | 1 | |
—1 0 1
ne
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0.08

Sea Asymmetry
0.06 x(Afi - Ad)
0.04
PRD 98 (2018) 032007 -
n.02k
10 @ Wz A C012) I "] e
[ pHpat ¥s =510 GeV Al (2013) ]
0.5 (a] PHENIX A7 (2011-2012), p° >30 GeV' ] or
- [a] PHENIX Al (2013). P > 30 GeV
: | o2l @’ =10 (GeVicy
0.0 - ==== NNPDFpoli.1
odl | |0a ¥ NNPDFpol1.1rw
10° 10? 10"
1.0 ; —— ——— . . *
- it g Only rewelghtlng
o3 exercise for STAR data
00fE so far, no global fit with
-0.5F '_ Q;S:él‘gu‘[al]l !' DSSV 0.6 == DSSVOS aII W data’ yet
~7. DNS Krstzer
10— i 6 i 5
n

Clearly asymmetric polarized sea seen

with all of longitudinal 510 GeV running

analyzed
x>0.1

cloud models!
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Sea quark helicities well constrained at

Asymmetric sea rules out simple pion-



http://arxiv.org/abs/arXiv:1812.04817
https://arxiv.org/abs/1804.04181

®

Sivers  Transversity

(xp —z1)pT

pT(p)ﬂI p'(p)

Transverse spin Ve e

Main questions:
* Origin of large Ays:initial state? Final state?
* Connections between higher twist and TMDs

* Nuclear/low-x modification of Ays? <
g-g correlation (trigluonp
o
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Transverse single spin asymmetries

* Large left-right asymmetries Phys.Rev. D90 (2014) 7, 072008
A, seen in polarized pp Phys.Rev. D90 (2014) 1, 012006
collisions from low energiesup . ——m——+—
to highest RHIC energies R S
0.2~ PHENIX & 10 (3 | i3 7. Vs=62.4GeV) L |
* Both initial state and final | g X (=33, 15=200GeV)
. . | T ' (=37, {s=200GeV)
state effects contribute in the BI04 7 (1.0en<h6, {5=19.4GeV)
same asymmetries 0.1f : I 7
* TMD interpretation not i ' ﬁ ¥ ?_1 _
directly applicableasonlyone [ - %% % ™ o :
scale process instead of 2 N | ;
scales (P;in p+p vs Q% and P, ;) 02 T ha 06 os
* Higher twist interpretation is SW M,ﬂl} N
applicable; related to the TMD I ARG I L
moments fE
] Tt
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Updated precision for central Ays
PRD 103 (2021) 052009

* Substantial updates for L PTYP o e X, 52200 GeV, [1l<0.33
n¥ and n single spin 014,%'% %
asymmetries at central < 03“¢*++
rapidity o $;xs-nev-mmmj PHENIX

* Possible effects pushed . = T
below the 1% level o P, [GeVie]

"p'+p — 10+ X, Vs =200 GeV, n|<0.35

* sensitive to quark- N Y
gluon and tri-gluon FfoETT
correlation functions in 0~+¥%%} .............. =
initial and final state . 055_ Ctnskest o PHENIX
effects T2 T4 6 8 10 12 14

P, [GeV/c]
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https://arxiv.org/abs/2011.14170

First direct photon As

Submitted to PRL

H qgq Contribution

fragm e ntatlo n) 9 — — ggg Contribution Model 1, min/max

quark-gluon and gluon-  -0.01 ;- geg Contribution Model 2, minimax
5 6 7 8 9 10 11 12

* First direct photon A TR e~y X, =200 GeV, <035
extracted at RHIC 1of PHENIX

* Mostly sensitive to S F e ﬁ.-h.ﬁ.l-._Hﬁ_—+
initial state effects (no i — ] e

gluon correlation . [GeV/d]
. T
fu n Ctlo n S 04 = = West Arm
. o, 03C ¢ East Arm
* Power to constrain = o s
gluon-gluon correlation e TN
. 0.08- .
function as well Soos i TENX
0.04- i
002t g gy )

P, [GeV/c]
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https://arxiv.org/abs/2102.13585

Analyzer: JaeHee Yoo

Charged pion Ays at mid-rapidity

* Charged pion A, 2008
consistent with zero ooaf e

a n d TCO re S u |tS fO r e a C h o % Polarization scale uncertainty not shown
charge B SE
- ' . - M :

0 ol
* But indication of s AR |
differences between F S o
charges seen i
I T - HE T R T R VR

P, [GeV/c]
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A dependence of As

7/16/2021

Asymmetries consistent with
A3 dependence as (initially)
predicted by some CGC
related nuclear effects
(Hatta'17)

No A dependence is ruled out

Also consistent with _
suppression with increasing
number of binary collisions

However,fprobed X and scale
too Iar$e or expected CGC
effects! (S.Benic and Y.Hatta,
PRD99, 094012 - Twist-3
fragmentation + gluon
saturation)

An(9)

-0.11

0.1

0

Analyzer: Jeongsu Bok

Phvs.Rev.Lett. 123 (2019) 122001

pT+p S h*t+X | p'+Al

— h*+X {p'+Au— h"'+)(-f

_m__mﬂm R
3 | A R
PHENIX ]
1 Vsm=200GeV | ]
{(a) D.'l-c:)(F-::ﬂ.Z {h'_.: {c}:
321012 3321012 33210123
® (rad) O (rad) O (rad)
pa
<C 0.04 PHENIX ©
. Suv= 200 GeV
0.03— HP*P h*, 0.1<x <0.2
1.4<n<2.4
0.02(
0.01
0 p+Au
-0.01F .
— f(A") = Ba
0.02 \ | |) | | |
1 2 3 1 4 5
A /3
N 20k (b)
1oF 0= 1.21 5zt “0ariov)
5_
Ot L \
0 1 2 3
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http://arxiv.org/abs/arXiv:1903.07422

Analyzer: Benard Mulilo, Minjung Kim

p+p unfolded forward neutron Ays

PRD 103 (2021) 032007

* First explicity transverse
momentum dependent
of p+p forward neutron N PHENIX
asymmetries -

* |nitially rising
asymmetries

* Indication of levelling off
at higher transverse

momenta ok
* Theory predictions ~0427 - Pol3 T
o . - P L 2015:p +p > n+ X
Kopeliovitch PRD 84 014F . Exponential o 2RStu>E8

nfolded AN uncertainty not shown

L1 1 | I I | L1 1 1 | 1 1 1 | I N | | L1 1 1
0.05 0.1 0.15 0.2 0.25 0.3
P, [GeV/c]

2011) 114012) based on 16
only hadronic processes
suggests linear
dependence
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https://arxiv.org/abs/1109.2500
https://arxiv.org/abs/2011.14187

SPHENIX

 Compact detector with

good Jet and tracking OUTER HCAL
capabilities over large SC MAGNET
range (|n|<1.4) NNER HCAL
* Main purpose for Y
remaining HI physics ™
such as jet and Upsilon A
state R, R
measurements N

FLUX RETURN

* Many cold-QCD
possibilities

3

7/16/2021 R.Seidl: Spin/coldQCD 17 QIK=N




Proposed run schedule, year 1-3

sPHENIX BUP2021 [sPH-TRG-2021-001], 24 (& 28) cryo-week scenarios

Year | Species snN | Cryo Physics Rec. Lum. Samp. Lum.
[GeV] | Weeks | Weeks |z] <10 ecm z| <10 cm
2023 | Au+Au | 200 |24 (28) 9 (13) 3.7 (5.7) nb~! 45(6.9)nb~!
sPHENIX asked to 2024 | p'pt 200 |24(28) | 12(16) | 0.3(0.4)pb~![5kHz] | 45 (62) pb~?
consider
20-28 weekruns in 2024 _ 4.5 (6.2) pb~" [10%-str]
* (Trans-jpolarized p + |30 4 Bteau | 200 | - 5 0.003pb~! [5kHz] | 0.11pb~!
p, p + A with
streamingreadout for 0.01 pb~! [10%-str]
28 weeks in Run24
e But short/Run24 2025 | Au+Au | 200 | 24(28) | 20.5 (24.5) 13 (15) nb~! 21 (25)nb~!
would
endangerthe p + A
datal

7/16/2021 R.Seidl: Spin/coldQCD


https://indico.bnl.gov/event/11884/

Gluon dynamics via y, HF TSSA

sPHENIX BUP2021 [sPH-TRG-2021-001]

TSSA of prompt photon TSSA of prompt D> nK

EMCal-based trigger Enabled by streaming readout
<(20-0'15_'|-T-- e B L B L L R & & R e L N R §
- SPHENIX Projection, Years 1-3 ] 0.03 sPHENIX Projection, p'+p—D%D +X, P=0.57 |

0.01— A 1 _ ] 1

C 62 pb~ samp. p'+p— v + X, P=0.57 ] 0.02F- —e— 6.2 pb' str. p+p, Years 1-3 B
0.005— - - E Kang, PRD78, A, =, =0 E
R R R . 0.017 o Kang, PRD78, ), = -, = 70 MeV =
0#:::4; - - .
Fuus E of + 4 } + + |
~0.005 - C ]
- === qgq Contribution (D.Pitonyak) 1 001 e :
~0.01F Trigluon Contribution Model 1 (S.Yoshida) — — e |
C Trigluon Contribution Model 2 (S.Yoshida) ] ~0.02— ‘ | | | ]
_0015 éllllélIll%lLlléllttéllll1lolllt1l1lLll1121J 0 05 1 15 2 25 3 35 4 45 5
p.[GeV] p; [GeV]
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https://indico.bnl.gov/event/11884/

Nature of hadron Ay in pp and its nuclear
modification

sPHENIX BUP2021 [sPH-TRG-2021-001]

* PHENIX and STAR show z
significant different suppression
of hadron Ay from pp to pAin 0.05

distinct kinematic regions

T ‘ T T T ‘ T T T ‘ T T T ‘ T T T | T T T
SPHENIX Projection, Years 1-3
6.2 pb'str. pt+p— h* + X, P=0.57

0.06

0.04 Xg=0.20-0.25 é

* SPHENIX hadron Ay wi!l explore .. (016020
wider region to help disentangle - e
initial/final state effects 002 © ¢ B

* Enabled by streaming recorded O'O‘__Sh' e » )’ ) t AR
A — Shown only points wi g < 1% ]

p + p collision from far vertex L
collisions p. [GeV]
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https://indico.bnl.gov/event/11884/

Transversity via charged particle IFF

* Tremendous stat. enabled by both calorimetric jet trigger and streaming readout

*Need theory collaboration in the treatment of no-PID charged tracks & multi-dim

binning

 Similarly: Sensitivity via Collins fragmentation function (hadron in jet measurements)

= =
- -

| sPHENIX proj: P=0.6 | sPHENIX proj: P=0.6
<C 0.08 p'tp — hP+h'j+X, \s=200 GeV < 0'08_ p'+p — hP+h'+X, 1s=200 GeV
[ 0.3<m,, <1.3 GeV/c? [ 3<p, <13 GeVic
I - 60/pb, Jet tri
- ANV i R i
0.06- 6/pb, MinBias VO . [ 6/pb, MinBiag
7 o1 1] I 0<n<2 i 0<n<2
0.04 -_ Calc. by M.Radici 0.04+
= - Calc. by M.Radici
L 0<n<2 - O0<n<2
0.02+ 0.02 -
B i 1 1 I L L 1 L I L I 1
O 1 1 é 1 1 1 1 1|O 1 1 1 0 05 1 1 5
2
p. (GeVic) M, (GeV/c?)
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Fragmentation in p+A

*  Access gluon fragmentation function (FF) inp + p, p + A via jet FF
e Calorimetric triggered jet + precision tracking

sPHENIX BUP2021 [sPH-TRG-2021-001]

Kaufmann et al. PRD 92 5, 054015 > 1010 T T T | T T 1T I LI I TT 1T | LI I LI I T T 1T | LI I T T 1T I TTT
)
10'° .
= 2 on ool O 10°F o SPHENIX Projection p+p
=0 pEY 2 < <2 ple 0 sfF ® Years 1-3 O Jets
_g DSS error [N ™N 10
= g [0 v ~ o O O Direct Photons
5 — 7 o o1
b L NG % 10 0o et O Charged Hadrons
B 7 P 6 L ] ot
- 10 10 In) -QDD p+Au
RS 10° g% Ceo, o Jets
10 I - P ,
% ?g Ge«\]/el p)'?)'i ; GevT.ehY\ o . . -O-EI-'.*EI-M -.-EDD ® Direct Photons
g 10° e oo 10 otert prn) ® Charged Hadrons
= ' eilan ot
5 10 L 10° * o
5 = ot
‘25 2 '.'gjin ...EI'
= 10 hd o

01 02 03 04 05 06 0.7
Zp

i}
10 ’Eﬁgn i
1 Ll L | Ll 1 1 I Ll L1 I Ll 1l | L Ll I Ll

IIIIII
0O 10 20 30 40 50 60 70 80 90 100
p, [GeV]
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https://indico.bnl.gov/event/11884/

EIC accelerator to be build at BNL

—

I O
A\
—Ye— @1
—_
@
* 80% polarized electrons from 5-18

GeV

e 70% polarized protons from 40-275
GeV

* lons from 40-110 GeV/u
 Polarized light ions 40 -184 GeV (He3)

e 1000x HERA luminosities: 1033-1034
cm?2s1

* CMS energies Vs =29 — 140 GeV
* CD1 obtained in July 2021

7/16/2021 R.Seidl: Spin/coldQCD
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Spin of the
nucleon:

e Gluon spin
k Tomography :
* Role Sea quarks
* 3D momentum

QCD at hlgh structure (q, g
gluon densities Sivers, Tensor
* Saturation charge, TMD
T Evolution)
e 3D spatial
structure
Nucelar effects
* Nuclear PDFs Origin of the
* Passage of color HEEE
through nuclear e Axial anomaly
matter (nFFs, pT Other contributions
broadening) e Hadron structure
* Spectroscopy
(XYZ)
* EW physics
* Other

7/16/2021




Gluon and sea polarization

3 DIS + SIDIS data —— DSSV 2014

\EIJ) no pp data m fit with 90% CL band |
<] - RHIC spin EIC projections: 4

“ 1k projected data up to 2015 B Vs—775Gev |
—-O; I -+

— -

e 1'year of EIC running will
pin down gluon

polarization

* Using SIDIS precise ;
determination of sea L.,
quark helicities,
espeCIaIIy Strange PRD92 (2015), 094030

contribution of interest

* Indirect determination ™
of orbital angular -
momentum via sum rule .,

* Also interesting access to
flavor via charged
Cu rre nt rea Ctlons 10-° lllI » lf)l' lllI 4 l[ll3 ll]IJ 1074 l()I B lﬂ)l' l{llr 3 H]‘ B HJIJ 1074 ll]I E l(ll* l(]lr 4 HlI B l!)‘l

PRD 102 (2020). 094'01P
0
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https://arxiv.org/abs/2007.08300
http://arxiv.org/abs/arXiv:1509.06489

3D Transverse spin and momentum structure

Spin

Tomog

Low-x raphy

Nucleii Mass

Other

Deliverables Observables What we learn stage [ Stage I1
Sivers & SIDIS with Quantum 3D Imaging of | 3D Imaging of

unpolarized Transverse Interference & quarks quarks & gluon:

TMD quarks polarization; Spin-Orbital valencetsea (Q? (Pyr) range

and gluon di-hadron (di-jet) correlations Q)CD dynamics T
= = 10| Current data for Sivers asymmetry:
® COMPASS h* P <16GeV, z>01
Chiral-odd SIDIS with 3" hasic quark | valence+sea | Q2 (Prr) range HETMER oK ot k022 <07
® JLab HallA =* Pur <045 GeV, 04<z<086
functions: Transverse PDF: novel quarks for detailed | P
o 1O°F 6 JLab 12 E
Transversity: polarization hadronization QCD dynamics E
Boer-Mulders effects Ke]
10 F
TE 1 I I " ! 3
From Yellow Report: Wt et e
L
_flT;m—p [QGCV] T JAM20
_3 JAM20 + EIC(ep) 0.50 4
""""""""""" 5-10 B AM20 + EIC(ep+eHe) — favored
9 0.50 A R 0.25 1
10 E
lllllllllllll _ 510_2 @()25- u _.{m'_ ().()()-"".'.""".'.""".'..'..-
2.0 = .
= 0.00 —0.257
1 0.1 8 unfavored
E — d —0.50 -
0. ‘ : - 0.5 —0.25 ; : ; . y
- A 05 0.75 1.0 0.00 0.25 0.50 0.75 1.00 0.2 0.4 0.6 0.8
-1 kr[GeV]
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Gamberq et al Phys.Lelt. B
816 (2021) 136255
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https://arxiv.org/abs/2101.06200

7/16/2021

30

imensional spatial structure

Spin

Tomog
Low-x raphy
Nucleii Mass

Other

Deliverables Observables

What we learn

Requirements

GPDs of
sea quarks

DVCS and J/ ¥, p", ¢
production cross-section
and gluons and polarization

asymmetries

transverse spatial distrib.
of sea quarks and gluons;
total angular momentum
and spin-orbit correlations

GPDs of

ralence and

electro-production of
w7, K and p™ K"
sea quarks

dependence on
quark flavor and
polarization

[dtL ~10to 100fb~";
leading proton detection;
polarized e~ and p beams;
wide range of = and Q7
range of beam energies;
et beam
aluable for DVCS

CurrentIDVCS

data at colliders:
103_—0 ZEUS- total xsec O Hi- total xsec 5 .
F ® ZEUS-dofidt B Hi-dodt

r B Hi-Ag,

[ 4 HERMES-A; 4 HERMES-AcU
| & HERMES-Apy, Ay Au

A HERMES-Ayr * Hall A-CFFs
102 * CLAS-AL # CLAS-Au

L Current DVCS data at fixed targets:

—_— - ]

[aY] 3 .
> I Planned DVCS at fixed targ.: 1
@ ZE7 COMPASS- dofdt, Acsy, Acst .
(O] - JLAB12- dofdt, ALy, Au, A ]
NO L i
10 =
1 E
Covuaal L Lol n Lol " ol L Loyl

_4 3 o -1
10 10 10 10 1
X
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Understanding Mass of Hadrons

“... The vast majority of the nucleon’s mass is due to
quantum fluctuations of quark-antiquark pairs, the
gluons, and the energy associated with quarks moving
around at close to the speed of light. ...”

The 2015 Long Range Plan for Nuclear Science

JIW.Y. ...
* Access at the EIC: o g
* Trace anomaly contribution: (‘&G‘%
J/Psi/U production at > o
threshold

* Quark-gluon energy
contribution:

nucleon PDFs via (SI)DIS

Sullivan process for
pion/Kaon PDFs and Form
factors

7/16/2021 R.Seidl: Spin/coldQCD

e quasi-real production =
Gryniuk & Vanderhaeghen
A ZEUS quasi-real
A H1quasi-real

M‘I MeV . Tomog
/ quark ,
Nucleii Mass
L
GeV ‘se
nucleon
+++ E m=—+++++ s+, .
++f + 4 ek +++ T 10 +ﬁ’+
e nn 3 TR d TR
1 (GeV?) / GeV) ) 25/- ’ t
10 L |EIC SIMULATION
E |Exclusive/’Y Producti
- {10 GeV/on 100 (100fb™) ,?,.r@-*?

31

¢ LHCb UPC
10—5 | |
10° 10°
W (GeV)
0?=480 GeV? 0?=1000 G

l()g(.r‘,,z “’;
X
RIK=N




Kinematics at an EIC

Need full coverage over a
large range of rapidities

Scatterd leptons to
backward/central rapdities

p/A beam

Hadronic final state in the
forward/central region

50

Auxilliary detectors far

Auxilliary detectors far
backward (low Q2 tagger)

50

0

7/16/2021 R.Seid

forward (ZDCs, roman pots)

0

Dedicated

301
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sPHENIX = ECCE detector

* Several detector
proposals ongoing (to
be submitted end of
2021): Athena (new
solenoid, up to 3T),
ECCE (Babar/sPHENIX
magnet 1.4T), Core
(very compact
detector)

e Conceptually all
proposals very similar

[
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Example of ongoing resolutions studies
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Example of ongoing studies on actual physics variables

0.0001 = x =
3162 < @ < 10000
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DGLAP, actual asymmetries
likely fmaller at hlgh Q2
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A 7 projections for 10fb™ ,Collins wt+
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summary

* New insights into nonzero gluon polarization in the
nucleon, sea quark polarizations from PHENIX

* Improved measurements for transverse spin
asymmetries, nontrivial A dependence

* Several PHENIX spin results still ongoing

* SPHENIX provides unique opportunities for
spin/cQCD measurements using jet and rate
capabilities

* EIC is now moving fast (CD1), with collaborations in
the formation process trying to make these exciting
measurements a reality
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