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Goal: explore quark dynamic effects in a extended phase-space
matching various compelling regimes

TMD study

Leverage in P; leverage: perturbative vs non-perturbartive o
prescription

Q? leverage: higher-twists
n leverage: target fragmentation }
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Particle Identification
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CNFN CLAS12 Program oS
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2018 Spring-Fall RG Proton 10.6 GeV
Fall RGK Proton - 6.5-7.5 GeV
2019 Spring RGA Proton - 10.6 GeV
2019 Spring-Fall RGB Deuteron - 10.6 GeV
2020 Spring-Fall RGF Deuteron - 10.6 GeV
2021 Fall RGM Nuclear - Several GeV
2022 Spring-Fall RGC NH;-ND; Longitudinal 10.6 GeV
> 2022 RGH HDice, NH;-ND;  Transverse 10.6 GeV
> 2022 3He Longitudinal 10.6 GeV
> 2022 RGG ’LiD, °LiH Longiudinal 10.6 GeV

++ Increased luminosity, extended energy range, additional targets
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CINF

CLAS12 proton data (RGA)

S. Diehl et al., e-Print: 2101.03544
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Opening the multi-state & multi-dimensional study
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Beam Spin Asymmetry (di-hadron)

CLAS12 proton data (RGA)

- 1
T.B. Hayward et al., PRL 126 (2021) 152501 dopy oc CAcsin(¢n — ¢r, )T [/1GT]
dihadron plane q X Py plane 0.06
/\_| 0.04
£ o0k f t {
|
VES é 0.00 + """ + +' =" T
25 0.02F by i
< -0.041 1
dO’LU X
_0.06 | | | | |
W e sin(¢r, ) (xe(:p)Hf(z,Mh) + lfl(x)éq(z,Mh)> 0.2 04 06 08 10 12 14
VA
0.04
0.06
0.03 * b My, < 0.63 GeV
™ H + + + — 0.04f + ¥ My, > 0.63 GeV
n X
§ 00 ++ + + + & 002 + } }
= |
£2 oof s 000 i ----- -
R [0 e e - 55—002— ¥ 4
| < JI: }
-0.01 l l I | -0.04

10.00 0.20 0.40 0.60 0.80 1.00

P,f (GeV)

Contalbrigo M. TMDs @ Jlab & EIC, 7t May 2021



2.57
I qequDtll
[ q
20 ® fi A
[ f1 (CTEQ)
D1 (Sassot)
£1.5F ' 1
c
= 1.0 .
f o
051 [clas; o
i ® ® ° °
0920 ‘0.50' — 'o.‘lto' ‘ 'o.|50' — ‘o.lso‘ — 'o.|7o' |

Multiplicity (pion)

Collinear study
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CINF
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Transverse momentum dependence and phase space
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CINF

Transverse momentum dependence and role vector meson decays & phase space
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TMD Asymmetries

A, Pion channel:
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CLAS12 is entering the 12 GeV production era

First beam-spin asymmetry published

Comprehensive program with
- polarized beam and targets
- nuclear targets

Large luminosity, wide acceptance, excellent PID

Important synergy & complementarity with EIC
Working for precision and new approaches

to exploit existing infrastructure

to boost the physics program
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