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We derive the expressions for the one-point energy correlator (OPEC) in deep inelastic scattering in the
high-energy (small-x) limit within the Color Glass Condensate (CGC) framework. The OPEC is computed
as a function of the angle between the energy flow and the target proton or nucleus, enabling a systematic
exploration of different momentum scales in the scattering process. Owing to the momentum sum rule, the
dependence on fragmentation functions cancels, leaving the dipole amplitude as the only nonperturbative
input. As a result, the OPEC provides a sensitive and promising probe of gluon saturation dynamics at
small x. We present numerical results for representative kinematic configurations relevant to the future
Electron-Ion Collider, demonstrating sizable nuclear suppression effects within the CGC framework and
highlighting the consistency of this observable with predictions from gluon saturation.
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I. INTRODUCTION

The energy-energy correlator (EEC), first proposed in
the context of eþe− collisions [1,2], is an event-shape
observable that encodes correlations among multiple par-
ticles through their energy-weighted angular separations.
EECs have become a powerful tool for probing the
dynamics of QCD in a wide range of regimes [3], including
heavy ions [4–21], transverse momentum dependent
(TMD) physics in the back-to-back limit [22–24], hadro-
nization process [25–27], dihadron fragmentation [28–32],
as well as conformal collider physics [33–38]. Extensions
and variants of EEC have also been shown to provide
sensitive probes of the internal dynamics of nuclear matter.
In particular, the transverse energy-energy correlator
(TEEC) focuses on transverse momenta of produced
particles at hadron colliders [39–46], while the nucleon
energy-energy correlator (NEEC) accesses the internal
structure of nucleons at deep inelastic scattering (DIS)

[47–54]. These works demonstrate that focusing on the
energy flow instead of individual hadrons can offer new
insights into a wide range of different scattering processes.
As a natural extension of the EEC framework, one may

also consider correlating the energy flow with respect to a
fixed reference direction, leading to the one-point energy
correlator (OPEC) [55]. While structurally simpler than the
two-point EEC, the OPEC retains sensitivity to the under-
lying dynamics and offers a complementary perspective on
energy flow in scattering processes. Recently, OPECs have
been used to study a wide range of scattering processes
[23,56–63].
A central goal of the future Electron-Ion Collider (EIC)

[64–66] is to explore the regime of high parton densities in
nuclei at ultrarelativistic energies. As the collision energy
increases, the gluon density grows rapidly due to enhanced
gluon radiation, an effect that is amplified in heavy nuclei
due to the large number of nucleons. Such growth should
eventually be tamed down by gluon recombination, leading
to an effect known as gluon saturation. The high-energy
limit is conventionally characterized by a small Bjorken
variable xB ≃Q2=ðW2 þQ2Þ ≪ 1, where Q2 is the vir-
tuality of the photon and W2 the center-of-mass energy
squared for the photon-nucleon system. A convenient
framework for describing nucleons in this high-energy
limit is the Color Glass Condensate (CGC) effective field
theory [67,68] that describes the gluonic composition
of hadrons and nuclei in terms of a classical color field.
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Within the CGC framework, the evolution of the color field
with respect to energy is determined by the Jalilian-Marian-
Iancu-McLerran-Weigert-Leonidov-Kovner (JIMWLK)
equation [69–75], although a numerically simpler form
of it, the Balitsky-Kovchegov equation [76,77], is sufficient
for many practical applications.
In the small-x regime, energy correlators are infrared-

safe observables that are directly sensitive to the underlying
dipole amplitude in protons and nuclei [42,44–46,48,50].
In electron-proton DIS, the energy flow observable
(equivalent to the OPEC) was first introduced in
Refs. [78,79]. More recently, Ref. [56] analyzed the
back-to-back limit within TMD factorization, establishing
its connection to transverse-momentum-dependent parton
distributions.
In this work, we study the OPEC in DIS for both

proton and gold nuclei under the EIC kinematics in the
small-x region. Within the CGC framework, we compute
the OPEC in the intermediate-angle regime. As illustrated
in Fig. 1, at leading order the incoming photon splits into
a quark-antiquark pair, which subsequently scatters off
the nuclear target’s gluon shock wave representing
multiple gluon exchanges. The outgoing parton then
fragments into an observed hadron. The correlation
between the produced hadron and the incoming proton
probes the structure of the nuclear target in the small-x
regime. We also compute the nuclear modification factors
of the resulting OPECs.
This paper is organized as follows. In Sec. II, we derive

the expression for the DIS OPEC at small x in the CGC
framework. In Sec. III, we present the numerical results and
discuss the associated physical mechanisms. We summa-
rize our results in Sec. IV.

II. THEORETICAL FORMALISM

A. DIS one-point energy correlator

Energy-correlator observables are defined as an energy-
weighted sum over all produced hadrons. For DIS OPEC,
this corresponds to measuring the angular distribution of

outgoing hadrons with respect to the incoming nucleus, as
defined in Ref. [56],1

dΣλ

d cos θ
¼

X
h

Z
dσγ

�
λþp→hþXzhδðcos θhp − cos θÞ; ð1Þ

where λ ¼ T, L is the photon polarization, and zh is the
longitudinal momentum fraction of the outgoing hadron
specified by

zh ≡ P · ph

P · q
; ð2Þ

with P, ph, and q being the 4-momenta of the incoming
proton/nucleus, outgoing hadron h, and intermediate virtual
photon, respectively. We denote by θhp the polar angle
between the incoming proton/nucleus and the outgoing
hadron. To simplify the notation, we parametrize the angle
into

τ ¼ 1þ cos θ
2

: ð3Þ

In this parametrization, the back-to-back limit (θ → π)
corresponds to τ → 0, while the collinear limit (θ → 0)
corresponds to τ → 1.
We work in the Breit frame in which the virtual photon is

moving fast along the positive z-direction, while the
nucleon moves along the opposite direction, as illustrated
in Fig. 2. The photon carries momentum

qμ ¼ Qffiffiffi
2

p ðn̄μ − nμÞ; ð4Þ

in which Q ¼
ffiffiffiffiffiffiffiffi
−q2

p
is its virtuality. The light-cone null

vectors are defined as nμ ≡ ð0; 1; 0; 0Þ and n̄μ ≡ ð1; 0; 0; 0Þ.
Throughout the manuscript, we use the light-cone variables

FIG. 1. Schematic illustration of the γ� þ p=A → hþ X proc-
ess in deep inelastic eþ p (or eþ A) collisions in the small-x
regime.

FIG. 2. Illustration of EEC for SIDIS in the Breit frame.

1In Ref. [56], this observable is referred to as DIS EEC. Our
definition differs in that it is not normalized to the inclusive cross
section.
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expressed as vμ ¼ðvþ;v−;vÞ¼ ððv0þv3Þ= ffiffiffi
2

p
;ðv0−v3Þ=ffiffiffi

2
p

;v1;v2Þ. Note that v · n ¼ vþ and v · n̄ ¼ v−, and the
boldface notation v denotes transverse components. We
also write v⊥ ¼ jvj for the magnitude of the transverse
vector. The incoming proton/nucleus has a 4-momentum
given by

Pμ ¼ Qffiffiffi
2

p
xB

nμ; ð5Þ

where xB ≡Q2=ð2q · PÞ is the Bjorken variable.
In the dipole picture that is convenient for calculations at

small x, the incoming virtual photon fluctuates into a
quark–antiquark pair that scatters off the target eikonally.
We keep track of the parton (denoted as a) that will further
fragment into the produced hadron, while integrating out
the other parton. We define the longitudinal momentum
fraction of the parton a with respect to the virtual photon as

ξ̂≡ pa · n
q · n

¼ pþ
a

qþ
: ð6Þ

In the collinear factorization approach for fragmentation,
the produced hadron, h, carries a fraction z of the parton’s
momentum, ph ¼ zpa. We assume that the hadron momen-
tum is sufficiently large such that its mass can be neglected.
By imposing the on-shell condition pþ

h ¼ p2
h;⊥=ð2p−

h Þ, it is
readily seen that the hadron transverse momentum can be
determined from θhp:

jphj ¼ zξ̂Q cot
θhp
2

: ð7Þ

The cross section for γ� þ p → hþ X can be written in
terms of the partonic cross sections for γ� þ p → aþ X as

dσγ
�þp→hþX

dzhd2ph
¼

Z
1

zh

dz
z3

X
a

Dh=aðzÞ
dσγ

�þp→aþX

dξ̂d2pa

; ð8Þ

where Dh=aðzÞ is the parton-to-hadron fragmentation func-

tion, and we note that zh ¼ pþ
h =q

þ ¼ zξ̂. The differential
partonic cross section is as follows [80]:

dσγ
�
λþp→aþX

dξ̂d2pa

¼ 2αeme2fNcS⊥
ð2πÞ2

Z
d2q

×Hλðq;pa; ξ̂; Q2ÞF xðqÞ; ð9Þ

in which for different photon polarizations

HLðpa;q; ξ̂;Q2Þ≡ 4ξ̂2ð1− ξ̂Þ2Q2

×

�
1

p2
a þ ϵ2f

−
1

ðpa − qÞ2 þ ϵ2f

�
2

; ð10aÞ

HTðpa;q; ξ̂; Q2Þ≡ ½ξ̂2 þ ð1 − ξ̂Þ2�

×

���� pa

p2
a þ ϵ2f

−
pa − q

ðpa − qÞ2 þ ϵ2f

����2; ð10bÞ

with ϵ2f ≡ ξ̂ð1 − ξ̂ÞQ2. Here, S⊥ is the transverse size of the
target, the summation over a runs over quarks and
antiquarks, and ef is the dimensionless fractional charge
of parton a with flavor f (f̄). The function F xðqÞ denotes
the dipole amplitude in the momentum space, related to the
S-matrix for dipole–target scattering by

F xðqÞ ¼
Z

d2r
ð2πÞ2 e

−iq·rSxðrÞ; ð11Þ

where r is the dipole transverse separation. We employ the
CGC effective field theory to model the dipole amplitude,
with its dependence on the x-variable governed by the
running-coupling Balitsky-Kovchegov (rcBK) equation
[76,77] with the Balitsky prescription [81]. We use the
same set of parameters as in our previous study of the
transverse energy-energy correlator [44].
For the initial condition of the rcBK equation we use the

model [82]

Sx0ðrÞ¼ 1−exp

�
−
ðr2Q2

s0Þγ
4

log

�
1

ΛQCDr
þe ·ec

��
: ð12Þ

For the proton target, we take the median values of the
relevant parameters from the 4-parameter fit (with γ ¼ 1
fixed) in Ref. [82]. For nuclear targets, we modify the
saturation scale and the transverse size by [42]

Q2
s0;A ¼ cA1=3Q2

s0; S⊥;A ¼ A2=3S⊥=c: ð13Þ

The parameter c takes into account the uncertainty in
the nuclear geometry, and we vary it between 0.5 < c <
1.0 [83,84].
By inserting the above expressions for the cross section

into the OPEC defined in Eq. (1), we obtain

dΣλ

dτ
¼

X
h;a

Z
dξ̂d2phdz

1

z
Dh=aðzÞξ̂

dσγ
�
λþp→aþX

dξ̂d2pa

× δ

� jphj2
ðzξ̂QÞ2 þ jphj2

− τ

�
: ð14Þ

Note that after the change of variables zh → ξ̂, the lower
limit of the z integral becomes 0. We apply the delta
function in carrying out the ph;⊥ integral, thereby fixing the
value of pa;⊥ð¼ ph;⊥=zÞ as well,

ONE-POINT ENERGY CORRELATOR FOR DEEP INELASTIC … PHYS. REV. D 114, 074024 (2026)

074024-3



dΣλ

dτ
¼

X
h;a

Z
1

0

dξ̂
Z

2π

0

dϕ
Z

1

0

dz
zξ̂3Q2

2ð1 − τÞ2Dh=aðzÞ

×
dσγ

�þp→aþX

dξ̂d2pa

j
pa;⊥¼ξ̂Q

ffiffiffiffiffiffiffiffiffiffiffiffi
τ=ð1−τÞ

p : ð15Þ

Here, ϕ ¼ argph ¼ argpa is the azimuthal angle of the
hadron and of the parent parton. The dependence on the
fragmentation functions canceled via the momentum-sum
rule,

X
h

Z
1

0

dzzDh=aðzÞ ¼ 1: ð16Þ

It follows that,

dΣλ

dτ
¼ 2αemNcS⊥Q2

ð2πÞ2ð1 − τÞ2
X
f

e2f

Z
d2q

Z
2π

0

dϕ
Z

1

0

dξ̂

× ξ̂3Hλðq;pa; ξ̂; Q2ÞF xðqÞjpa;⊥¼ξ̂Q
ffiffiffiffiffiffiffiffiffiffiffiffi
τ=ð1−τÞ

p ; ð17Þ

where we account for the antiquark contribution by
introducing a factor of 2, i.e.,

P
a → 2

P
f, and we include

only the light quark flavors f ¼ u, d, s in the sum. After
performing the integrations over the remaining azimuthal
angles, the resulting OPEC can be written as

dΣλ

dτ
¼ αemNcS⊥Q2

πð1 − τÞ2
X
f

e2f

Z
1

0

dξ̂
Z

∞

0

dq⊥q⊥ξ̂3

× F xðq⊥Þhλ
�
q⊥; ξ̂Q

ffiffiffiffiffiffiffiffiffiffi
τ

1 − τ

r
; ξ̂; Q2

�
; ð18Þ

where the functions hλ for longitudinal and transverse
polarizations are given by

hLðq⊥; k⊥; ξ̂;Q2Þ≡ ξ̂2ð1− ξ̂Þ2Q28π

×

�
a

ða2 − b2Þ3=2 −
2

ða2 − b2Þ1=2dþ
1

d2

�
;

ð19aÞ

hTðq⊥;k⊥; ξ̂;Q2Þ≡ ½ξ̂2þð1− ξ̂Þ2�2π

×

�
−

ϵ2fa

ða2−b2Þ3=2þ
2ϵ2fþa−d

dða2−b2Þ1=2−
ϵ2f
d2

�
;

ð19bÞ

with the shorthand definitions,

a≡ ϵ2f þ q2⊥ þ k2⊥; b≡ 2q⊥k⊥; d≡ ϵ2f þ k2⊥: ð20Þ

In analogy to the inclusive DIS cross section [85], the OPEC
can be parametrized in terms of different photon polar-
izations. We define the structure-function-type OPECs as

dΣ̃2

dτ
¼ Q2

4π2αem

�
dΣL

dτ
þ dΣT

dτ

�
ð21Þ

and

dΣ̃λ

dτ
¼ Q2

4π2αem

dΣλ

dτ
: ð22Þ

This rescaling of the OPEC has the advantage of absorbing
most of the Q2-dependence and making the quantities
dimensionless. The reduced OPEC, a counterpart of the
reduced cross section, can be written as

dΣ̃r

dτ
¼ dΣ̃2

dτ
−

y2

½1þ ð1 − yÞ2�
dΣ̃L

dτ
: ð23Þ

To characterize nuclear effects relative to the proton
baseline, we define the nuclear modification factor for
the OPEC as

RAðτÞ ¼
�
dΣ̃λ;A

dτ

���
A
dΣ̃λ;p

dτ

�
: ð24Þ

Without nuclear effects, this ratio is normalized to one.

III. NUMERICAL RESULTS

We calculate the OPECs under the EIC kinematic
conditions for proton or Au-197 nucleus targets. The
center-of-mass energy of the eþ p=A system is taken asffiffiffi
s

p ¼ 90 GeV, corresponding to the highest center-of-
mass energy expected for electron–nucleus collisions at
the EIC [86], and the photon virtuality is chosen as
Q ¼ 1∼5 GeV to probe saturation effects. We consider
representative kinematic configurations with the inelastic-
ity y ¼ Q2=ðxBsÞ set to 0.5 and 0.9, corresponding to
moderate and large energy transfer to the hadronic system.
The center-of-mass energy of the γ� þ p=A system can be
determined as

W2 ¼ Q2

�
1

xB
− 1

�
¼ sy −Q2; ð25Þ

such that varying the inelasticity at fixed s and Q2

corresponds to varying the energy W2.
The scale x entering the dipole amplitude function in the

differential cross section, Eq. (9), can be determined by
momentum conservation and reads

x ¼ pa · n̄ − q · n̄
P · n̄

¼ Q2 þ p2
a=ξ̂

W2 þQ2
: ð26Þ

Here we have neglected the nucleon mass, which is
suppressed by the energy scale. We have seen that, in
the OPEC expression Eq. (17), the transverse momentum of
the fragmenting parton is given by pa;⊥ ¼ ξ̂Q

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
τ=ð1 − τÞp

.
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Therefore, at a fixed xB, the OPEC at a given τ is probing
the nuclear target at a range of x for ξ̂∈ ½0; 1�,

x ¼ xB
1 − ð1 − ξ̂Þτ

1 − τ
: ð27Þ

We illustrate this fact at two different values of xB in Fig. 3.
The small-x formalism is applicable only for x≲ 0.01;

accordingly, in practice the dipole amplitude is evaluated in
this range and extrapolated beyond it. Consequently, at a
given value of xB, only the range of τ corresponding to this
domain is reliable. The upper bound of this region τH ¼
1 − xB=0.01 is indicated by a vertical dashed line in the
OPEC plots when applicable.
We present in Fig. 4 the OPECs at y ¼ 0.5, Q ¼ 1 GeV,

decomposed according to photon polarization into Σ̃L, Σ̃T ,

FIG. 4. The OPECs and their nuclear modification factor as functions of τ for
ffiffiffi
s

p ¼ 90 GeV, y ¼ 0.5, Q ¼ 1 GeV. Panels show (a)

the longitudinal component
	
1
A
dΣ̃L
dτ



, (b) the transverse component

	
1
A
dΣ̃T
dτ



, (c) the

	
1
A
deΣ2

dτ



component, and (d) the

	
1
A
dΣ̃r
dτ



component.

FIG. 3. Illustration of the correspondence between τ and x at
two different values of xB. The dashed (solid) curves correspond
to evaluations at ξ ¼ 0 (ξ ¼ 1), while the shaded regions indicate
the results between these limits.

ONE-POINT ENERGY CORRELATOR FOR DEEP INELASTIC … PHYS. REV. D 114, 074024 (2026)

074024-5



Σ̃2, and Σ̃r, respectively. The corresponding xB is very
small, 2.47 × 10−4. The longitudinally polarized OPEC,
Σ̃L, shown in Fig. 4(a), exhibits a concave-up behavior in
the interval 0.1 ≤ τ ≤ 0.9 for both proton and gold targets.
The corresponding nuclear modification factor RA is
approximately flat between 0.25 and 0.5 for τ < 0.7, and
then increases to the range 0.5–0.75 as τ approaches 0.9.
This upward trend indicates a weakening of nuclear
suppression toward larger x, as expected; the CGC frame-
work predicts that gluon saturation effects are more
pronounced at smaller x, leading to stronger nuclear
modification in that region. For the gold target, the
uncertainty associated with the nuclear geometry (para-
metrized by c) is sizable but remains relatively uniform
across the τ interval.
For the transversely polarized case, Σ̃T , shown in

Fig. 4(b), the proton curve exhibits a milder rise at large τ,
whereas the gold results increase steadily over the examined
region. Consequently, RA grows almost monotonically, from
roughly 0.2–0.35 at τ ¼ 0.1 to about 0.65–0.8 at τ ¼ 0.9. In
addition, theoverallmagnitudeof Σ̃T is about four to five times
larger than thatof Σ̃L.Asa result, thecombinedobservables Σ̃2

and Σ̃r are dominated by the transverse contribution and
therefore exhibit similar qualitative behavior, as seen in
Figs. 4(c) and 4(d). The same pattern persists for y ¼ 0.5,
0.9 andQ ¼ 1; 3 GeV, so in the followingwepresent only Σ̃L

and Σ̃r for brevity.
In Fig. 5, we raise the virtuality to Q ¼ 3 GeV while

keeping y ¼ 0.5, which corresponds to a larger Bjorken-x,
xB ¼ 2.22 × 10−3. In this kinematic regime, the OPEC
predominantly probes comparatively larger values of x, as
indicated by the vertical dashed line marking x ¼ 0.01.
Both the longitudinal and reduced OPECs decrease with
increasing τ. The longitudinal component continues to fall

even at large τ (beyond the x ¼ 0.01 threshold), whereas
the reduced one tends to level off. In both cases, the proton
OPEC decreases more rapidly with τ than the correspond-
ing gold results, resulting in a steadily increasing nuclear
modification factor RA. By τ ¼ 0.9, RA approaches unity,
signaling the disappearance of significant nuclear modifi-
cation when small-x effects become negligible. Compared
to the results obtained at Q ¼ 1 GeV in Fig. 4, the OPEC
magnitude at small τ increases, as expected from the larger
photon virtuality enhancing the cross section. At the same
time, the effect of nuclear modification gets smaller,
reflecting that this kinematics probes a region further from
the saturation regime as described by the rcBK equation.
We next consider the results at y ¼ 0.9, shown for Q ¼

1 GeV and Q ¼ 3 GeV in Figs. 6 and 7, respectively. The
OPECs at y ¼ 0.9 resemble those at y ¼ 0.5 with slight
quantitative differences. The longitudinal OPEC values are
slightly higher than the corresponding y ¼ 0.5 cases, with
the difference more pronounced atQ ¼ 3 GeV. In contrast,
for the reduced polarizations, the OPEC values are slightly
lower than their y ¼ 0.5 counterparts.
In all cases, the nuclear modification factor RA < 1,

reflecting suppression from small-x effects. The τ-depend-
ence of the OPEC shows stronger suppression at smaller τ
(smaller momentum scale pa;⊥ ∝ Q

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
τ=ð1 − τÞp

and lower
x), which weakens as τ increases. This is consistent with
gluon saturation effects that are more relevant for smaller
momenta and lower values of x. Increasing Q reduces the
suppression, highlighting the sensitivity of OPEC to the
underlying gluon density.

IV. CONCLUSION

In this work, within the framework of the Color Glass
Condensate effective field theory, we have derived the

FIG. 5. The OPECs and their nuclear modification factor as functions of τ for
ffiffiffi
s

p ¼ 90 GeV, y ¼ 0.5, Q ¼ 3 GeV. Panels show (a)

the longitudinal component
	
1
A
dΣ̃L
dτ



, and (b) the

	
1
A
dΣ̃r
dτ



component.
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OPEC between the produced hadron and the incoming
nucleus in high-energy deep inelastic scattering in the
small-x regime. Extending previous analyses that focused
on the back-to-back limit, we obtained expressions valid at
intermediate angles, enabling a systematic study of the
angular dependence of energy flow in high-energy DIS.
Because the dependence on fragmentation functions can-
cels via the momentum-sum rule, the only nonperturbative
input is the dipole amplitude describing the scattering of a
quark-antiquark dipole from the classical color field.

Therefore, we propose that the OPEC is a sensitive and
promising probe of the gluon distribution at small x which
can provide insights on the underlying gluon saturation in
nucleons and nuclei.
We presented numerical results for representative kin-

ematic regions relevant to the future Electron-Ion Collider.
We find sizable nuclear suppression at small τ, which
gradually weakens as τ increases or as the photon virtuality
Q becomes larger. The angular variable τ effectively scans
different values of the longitudinal momentum fraction x,

FIG. 6. The OPECs and their nuclear modification factor as functions of τ for
ffiffiffi
s

p ¼ 90 GeV, y ¼ 0.9, Q ¼ 1 GeV. Panels show (a)

the longitudinal component
	
1
A
dΣ̃L
dτ



, and (b) the

	
1
A
dΣ̃r
dτ



component.

FIG. 7. The OPECs and their nuclear modification factor as functions of τ for
ffiffiffi
s

p ¼ 90 GeV, y ¼ 0.9, Q ¼ 3 GeV. Panels show (a)

the longitudinal component
	
1
A
dΣ̃L
dτ



, and (b) the

	
1
A
dΣ̃r
dτ



component.
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with small τ probing the lowest-x region where saturation
effects are strongest. In particular, at large angles (corre-
sponding to small τ and lower transverse momentum
scales), the OPEC exhibits enhanced sensitivity to nuclear
modification effects associated with gluon saturation. We
note that the predicted nuclear suppression is not uniquely
attributable to nonlinear gluon dynamics, as frameworks
based on nuclear parton distribution functions and nuclear
shadowing with linear Dokshitzer-Gribov-Lipatov-
Altarelli-Parisi evolution can also produce RA < 1 at small
x [87–89]. A dedicated comparison between the CGC
predictions using the nonlinear BK evolution and such
alternative baselines would be valuable for quantifying
the discriminating power of the OPEC and is left for
future work.
Taken together, these results indicate that measuring the

OPEC in DIS at the future EIC would offer a valuable and
fragmentation-independent window into gluon saturation
dynamics and the small-x structure of nucleons and nuclei
across awide angular range, complementing other saturation-
sensitive measurements toward a consistent phenomenologi-
cal picture of gluon saturation.
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