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General purpose

* Try to find which SIDIS and Jet related
measurements would benefit from higher
luminosity at lower cms energies

* What can be gained from complementarity?
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Sato
Helicity (but also more general statement)

Low Q vs high V2 = 4M222/Q?,
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High-Q physics is much simpler A — (91 —wz) g1 = g§T2) 1 *3) ] 4)

Low-Q physics is more interesting - ) = )
(TMCs, HTs,...) w x & &

A2=’7

But QED radiative effects important at high x/Q? at EIC, also

important for SIDIS measurements
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Sato

Strange sea quark helicity

* Need precise data to
understand strange
contribution as
currently dominated
by SU(3); and
Fragmentation
assumptions

* Measurements over
large range in x/Q?
will reduce
dependence on
assumptions
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Sato
Transversity
* Interplay between
fixed target and EIC
data
* Overlap at higher x
important
* High enough precision
to compare to Lattice
(Ajamzo/Agrc) for Ap? o)
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Accuracy vs. Precision
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TMDs

Viadimirov

Only EIC
pseudodata!
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e Different collision energies
provide complementary
information for low/high
b/k; regions of TMDs

* Also complementary x
coverage
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IR1 (18 x 275)
Smaller x
Smaller b/larger k-

Gluons
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More collinear physics!

IR2 (5 x 41)

Larger x

Larger b/smaller kp
Higher twists(?)
More TMD physics!
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Viadimirov

TMD evolution of asymmetries / Sivers

* TMD evolution i . B T —
reduces size of £ AN
asymmetries T ::

 However within EIC Wedi[
Q? range only slow ML LE i .
decline

* Again Complementarity in integrals:
complementarity of A= [ dnsty .0
energies for x ranges SAmy ~ 6%, 6Ama ~ 12%

+ sea quark access e

oft 7(x,0) d-quark 04l

5x%41 5x41 18x275

18x275

v RUK=EN



Higher Twist observables: g;
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fixed target data
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Golden channel

o fully inclusive DIS: Air = gr
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l known twist-2 quantities

e() = el (7) + g (T) + eq,s(7)

(G* = genuine twist-3

* Large interest in
this function S B ke
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Jet observables AN, an B

* Exclusive di-jets as ~N
access to gluon OAM =
and Wigner functions (2= 2)|7.lIA L

g1 + p?

[:'Q(é-a t)

Asin(pg—¢a) X
* Requires detection of

recoil proton
2Wy (x,|qL], [bL]) + 2 cos(2¢)z Wy (z, g1, [bL])

| v, gold, Q* = 10 GeV?
3.75 - \ £

e Currently low-x
theoretical framework,
but measurements not
limited to low-x

g 83 °s
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TMD additions from Jets

« Additional input to TMDs from jets

—Allows to remove part of the convolutions for Sivers: (almost TMD
PDF only)

— Allows to decouple transversity from Collins FF (almost TMD FF
only)

* More Jet-substructure measurements also possible

* Generally multidim. measurements - potentially luminosity
hungry

V5 =105 GeV, 100", 0.1 <y < 0.85 /5 = 105 GV, 100 fh!
theory uncertainty ¢ projected precision 0.15< r <0.20, y >0.1, Q* >50 GV
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Trotta
Meson structure

detect scattered electron

DIS event -

reconstruct X,

Q2, W2, also My
X undetected

* Exciting possibilities to

study meson structure
via Sullivan Process: recoling
hadronic

virtual emission of pion, -—N bt

kaon and Scatterlng On tagged outgoing target nucleon
that meson
. A 0:22 Fﬂ:
* Requires detection of al o )
0.16 - " ‘

forward-going nucleon or

A to control t 1[GeV?]
* Interpretation valid for R
* 1:-t< 0.6 GeV? St \
([} K: _t< 0'9 GeV2 %.1 02 aa 0.4
t[GeV?]
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Trotta

Meson structure sensitivity + requirements
1 0-25 ~—0.06<x,,<0.08 - - — .
E 00, <110 Projected EIC
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E 0.14<x,,<0.19
s F 0.19<x,<0.28
ed0°s
w
10°: I
E 0.0, . : ’ 3
LS IR 0.0 0.25 0.50 0.75 1.0
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t (GeV?) For z*/n...
. o  Forallenergies, the neutron detection efficiency is ~100% with planned
¢ Large Improvement ZbC [ ]
. > o  Lowerenergies[50on41,5o0n 100], require at least 60cmxé60cm size to
over eXIStIn HERA + access wider range of energies
Meson DY data For =*/n and

o Allenergies need good ZDC angular resolution for the required t resolution

* CO m p I eme nta ry Wlt h o Highenergies[100n 100. 10 on 135, 18 on 275] require resolution of 1 cm
A M B E R or less

benefits from Jow energies [5on 41,5 on 100] and also need...

¢ Stn nge nt deteCt|On o A—n+x°: additional high-res/granularity
req u | rements |n ve ry - EMCaIJr.tracang before ZD(; (seemsFioabIe) o
f d . o N — p+x:additional trackers/veto in opposite charge direction on path to
orwar reg|0n ZDC (more challenging)
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See also A. Vossen/
Summa ry Z. Kang talk from Wednesday

* Drivers for higher lumi at lower cms energy:
* Higher twist effects (e(x), g;; at least 1/Q suppressed)

* Meson structure DIS (rare process, very FW A decay
acceptance for Kaon structure favors lower energies)

* Exclusive di-jet measurements (exclusive, currently low-x
framework description)

 Some TMD measurements (Tensor charge, Sivers function,
but sea contributions also very important)

* Jet TMD/substructure measurements similar to SIDIS
requirements

e TMD evolution (effects only slowly decrease with Q?, large
lever arm in both x and Q? to disentangle structure and
evolution effects)

 Complementarity and independent measurements with
2 IRs key for EIC success (both at low and high cms
energies)
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