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We compute the back-to-back dijet cross section in deep inelastic scattering at small x to next-to-leading
order (NLO) in the color glass condensate effective field theory. Our result can be factorized into a
convolution of the Weizsäcker-Williams gluon transverse-momentum-dependent distribution function
(WW gluon TMD) with a universal soft factor and an NLO coefficient function. The soft factor includes
both double and single logarithms in the ratio of the relative transverse momentum P⊥ of the dijet pair to
the dijet momentum imbalance q⊥; its renormalization group (RG) evolution is resummed into the Sudakov
factor. Likewise, the WW TMD obeys a nonlinear RG equation in x that is kinematically constrained to
satisfy both the lifetime and rapidity ordering of the projectile. Exact analytical expressions are obtained for
the NLO coefficient function of transversely and longitudinally polarized photons. Our results allow for the
first quantitative separation of the dynamics of Sudakov suppression from that of gluon saturation. They
can be extended to other final states and provide a framework for precision tests of novel QCD many-body
dynamics at the Electron-Ion Collider.
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The transverse-momentum-dependent gluon Weizsäcker-
Williams distribution (WW TMD) is an object of funda-
mental interest in QCD [1]. A particularly interesting
feature is the prediction [2–4] that, in contrast to the
WW photon distribution in QED, strong nonlinear gluon
self-interactions in QCD at small x saturate its growth for
transverse momenta k⊥ ≲Qs, where QsðxÞ is an emergent
saturation scale [5,6].
A golden channel to extract the WW TMD is the

inclusive measurement of back-to-back jets (or hadrons)
in deeply inelastic electron-nucleus scattering (eþ A DIS)
[7,8], characterized by the relative transverse momentum
P⊥ of the dijet pair and the dijet momentum imbalance q⊥.
For clean extraction of this quantity, perturbative QCD
(pQCD) requires that P⊥ ≫ q⊥ ≫ ΛQCD, where ΛQCD is
the intrinsic QCD scale. At leading order (LO), this process
factorizes into the product of a hard factor computed in
pQCD and the nonperturbative gluon WW TMD [8]. At

next-to-leading order (NLO) in the QCD coupling αs, the
mismatch between real and virtual soft gluon radiation
leads to αsln2ðP⊥=q⊥Þ contributions that significantly
suppress the back-to-back cross section for P⊥ ≫ q⊥
[9–17]. NLO effects in gluon radiation also generate large
small-x logarithms that drive gluon saturation [15–17]. It is
therefore critical to understand the interplay of these effects
in the extraction of the WW gluon TMD.
In this Letter, we will demonstrate within the framework

of the color glass condensate effective field theory (CGC
EFT) [18–20] that TMD factorization of the inclusive back-
to-back dijet cross section in DIS at small x persists at NLO
[21]. Our derivation is valid to leading power (LP) in
q⊥=P⊥, Qs=P⊥, and to all orders in Qs=q⊥. We identify
three key components that emerge from our NLO calcu-
lation: (i) The WW gluon TMD, satisfying a nonlinear
renormalization group evolution equation (RGE) in x that
incorporates the dynamics of gluon saturation, (ii) double
and single Sudakov logarithms of P⊥=q⊥, and (iii) pertur-
bative hard factors (functions of P⊥ and the photon
virtuality Q2).
We will apply our results to the kinematics of the future

Electron-Ion Collider (EIC) [23–25]. While dijet studies are
challenging at small x [26–31], a window in the required
phase space may exist for this theoretically robust final
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state. The extension of our study to the phenomenologically
more accessible [32], if theoretically less robust, dihadron
final state is straightforward [33]. Our computation is the
first to include all above listed NLO components to
determine the relative impact of Sudakov suppression
and gluon saturation.
In the dipole frame with virtual photon four-momentum

qμ ¼ ð−Q2=ð2q−Þ; q−; 0⊥Þ and nucleon four-momentum
Pμ ¼ ðPþ; 0; 0⊥Þ, the inclusive LO dijet cross section
dσλLO ¼ z1z2ðdσλLO=d2P⊥d2q⊥dz1dz2Þ can be expressed
as [8,34]

hdσλLOi¼
Z

d2r⊥d2r0⊥d2b⊥d2b0⊥e−iP⊥·ðr⊥−r0⊥Þ

×e−iq⊥·ðb⊥−b0⊥ÞRλðr⊥;r0⊥ÞhΞðr⊥;r0⊥;b⊥;b0⊥Þi; ð1Þ
where λ ¼ L, T is the polarization of the photon,
P⊥ ¼ z2k1⊥ − z1k2⊥, q⊥ ¼ k1⊥ þ k2⊥, and zi ¼ k−i =q

−.
Here Rλ is an analytic function representing the splitting
of the virtual photon into the quark-antiquark dipole, and Ξ
is an expression containing two-point dipole and four-point
quadrupole lightlike Wilson line correlators. In the CGC
EFT, these describe the coherent multiple scattering of the
dipole with the nonperturbative shock wave classical gauge
field configurations of the nuclear target; the h…i is the
average over static large-x color charge densities generating
these configurations.
The one-loop (1L) correction to Eq. (1) consisting of real

and virtual gluon emissions (with an example of the latter
illustrated in Fig. 1) can be expressed as [34]

αsdσλ1L ¼ αs

Z
1

z0

dzg
zg

Z
d2z⊥dσ̃λ1Lðzg; z⊥Þ; ð2Þ

where zg ¼ k−g =q−, k−g is the longitudinal momentum of the
emitted (real or virtual) gluon, z⊥ is the transverse coor-
dinate of the scattered gluon off the shock wave, and z0 ∝
1=s is a physical cutoff regulating the zg divergence [34].
The integrand satisfies αs

R
z⊥ dσ̃1Lð0; z⊥Þ ¼ HLLdσLO, with

the leading log (LLx) Jalilian-Marian–Iancu–McLerran–
Weigert–Leonidov–Kovner (JIMWLK) Hamiltonian of the
form [35–41]

HLL ¼ αsNc

2π2

Z
z⊥
KLL; ð3Þ

where KLL is the LLx kernel. Equation (2) can be
rewritten as

αsdσλ1L ¼ ln

�
zf
z0

�
HLLdσλLO þ αs

Z
1

0

dzg
zg

Z
d2z⊥

×

�
dσ̃λ1Lðzg; z⊥Þ − dσ̃λ1Lð0; z⊥ÞΘðzf − zgÞ

�
: ð4Þ

The first term isolates the large projectile-rapidity [42]
logarithm by introducing an arbitrary zf ≡ k−f =q

− factori-
zation scale separating “fast” gluons with zg ≥ zf from
“slow” ones with zg ≤ zf. Since the NLO cross section
should be independent of zf, the LO cross section satisfies
the small-x JIMWLK RGE resumming αs lnðzf=z0Þ to all
orders, which for Yf ¼ lnðzfÞ is

∂hdσLOiYf

∂Yf
¼ hHLLdσLOiYf

: ð5Þ

The second term in Eq. (4) constitutes the NLO impact
factor hdσNLOiYf

. Here we have taken z0 ∝ 1=s → 0; any

dependence is power suppressed in the energy
ffiffiffi
s

p
. At NLO,

the Yf dependence of the cross section is determined by the
action of the next-to-leading log x (NLLx) JIMWLK
Hamiltonian HLL → HLL þ αsHNLL [43–46] on the LO
cross section since the α2s lnðzf=z0Þ terms it resums are of
the same order as hdσNLOiYf

.
We turn now to the back-to-back limit of the NLO

inclusive dijet result in [34]. At LO, it was shown to have
the TMD factorized form [8]

hdσλ;b2bLO iY0
¼ Hλ;ij

LO

Z
b⊥;b0⊥

e−iq⊥·rbb0

ð2πÞ4 Ĝij
Y0
ðrbb0 ; μÞ; ð6Þ

with rbb0 ¼ b⊥ − b0⊥. The perturbative hard factor Hλ;ij
LO

depends on P⊥, Q, and zi alone; it is specified in the
Supplemental Material [47]. The LO WW gluon TMD at
the initial projectile-rapidity scale Y0 ¼ lnðz0Þ is

Ĝij
Y0
ðrbb0 ; μÞ≡ −2

αsðμÞ
�
Tr
h
Vb⊥∂

iV†
b⊥Vb0⊥∂

jV†
b0⊥

i�
Y0

; ð7Þ

where Vb⊥ is the lightlike Wilson line in the fundamental
representation of SU(3) with transverse coordinate b⊥. The
separation of hard versus soft modes (as opposed to fast
versus slow) is specified by the renormalization scale μ. In
the saturation regime, μ ∼Qs since q⊥ ∼Qs is the typical
momentum of the gluon polarization tensor in the shock
wave background.
As in the LO case [29,30,48–50], we can extract the

NLO impact factor for inclusive back-to-back dijets from
the LP contributions ðq⊥; Qs ≪ P⊥Þ to the fully inclusive

FIG. 1. NLO DIS diagram for dijet production in dipole
scattering off shock wave (red rectangle) in the CGC EFT.
The nuclear target and the virtual photon move close to the light
cone with large q− and Pþ

A components, respectively.
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NLO cross section hdσλNLOiYf
[34]. Remarkably, these are

also proportional to the WW gluon TMD [22], with
dominant contributions to the impact factor from the
Sudakov logarithms αsln2ðP⊥rbb0 Þ and αs lnðP⊥rbb0 Þ when
P⊥=q⊥ ≫ 1. The purely OðαsÞ corrections are gathered in
the NLO coefficient function. However, in contrast to
Eqs. (2) and (4), the LP impact factor at NLO has additional
ln2ðz0Þ divergences. They are canceled by imposing a
kinematic constraint (kc) in subtracting the zg → 0 diver-
gence in the back-to-back cross section [51,52],

αsdσ
λ;b2b
NLO ¼αs

Z
1

0

dzg
zg

Z
d2z⊥

h
dσ̃λ;b2b1L ðzg;z⊥Þ

−dσ̃λ;b2b1L ð0;z⊥ÞΘðzf−zgÞΘð−lnðzgÞ−ΔcÞ
i
; ð8Þ

where Δc ¼ lnðminðr2zb; r2zb0 Þ2kþc q−Þ, rzb ¼ z⊥ − b⊥,
kþc ¼ xcPþ, and xc ¼ ð1=ec20Þ½ðM2

qq̄ þQ2Þ=ðW2 þQ2Þ�
is a number fixed in terms of Q2; W is the nucleon-virtual
photon center-of-mass energy, Mqq̄ ¼ P⊥=

ffiffiffiffiffiffiffiffiffi
z1z2

p
is the

dijet invariant mass, c0 ¼ 2e−γE , and γE is the Euler
constant.
Comparing Eq. (8) to Eq. (4), the effect of the kinematic

constraint on the LLx RGE in Eq. (5) specifically for the
WW gluon TMD is to modify the kernel in the JIMWLK
Hamiltonian [22,52],

Hkc
LLdσ

λ;b2b
LO ≡ αsNc

2π2

Z
z⊥
Θð−Yf − ΔcÞKLLdσ

λ;b2b
LO : ð9Þ

The Θ function enforces lifetime ordering 1=kþg ∼
2k−g =k2⊥ ≤ 1=kþc in the evolution of the projectile since
1=kþc is of order of the dipole coherence time 1=jqþj
[53,54] and k2⊥ ∼ 1=minðr2zb0 ; r2zb0 Þ is the squared transverse
momentum of the first emitted gluon. This constraint is

long understood [55–65] to generate all-order resummation
of transverse double logarithms necessary to match small x
with Dokshitzer-Gribov-Lipatov-Altarelli-Parisi collinear
resummation. Equation (9) implements a piece of the
NLLx RGE; there are additional contributions that require
a two-loop computation.
On the surface, Eq. (9) appears process dependent since

the kernel depends on the scale kþc specific to inclusive
back-to-back dijets. This is not the case: replacing Yf by
ηf ¼ lnðPþ=kþf Þ in Eq. (9) using the identity

ηf ¼ Yf þ ln

�
M2

qq̄ þQ2

eP2⊥

�
þ ln

�
P2⊥r2bb0
c20

�
− lnðxcÞ; ð10Þ

the Θ constraint in Eq. (9) is replaced by ηf ≤ ηc ¼
lnð1=xcÞ, the maximal value for the target-rapidity factori-
zation scale ηf. Equation (9) is identical to the universal
kinematically constrained dipole RGE in ηf of [66–68]
described in the Supplemental Material [47].
Importantly, for scale choice ηf ∼ lnð1=xcÞ, the corre-

sponding scale Yf ∼ − lnðP2⊥r2bb0 Þ in the NLO impact factor
is now understood to be a Sudakov log due to gluons with
k−f ≤ k−g ≲ q−. The target-rapidity ordered resummation
scheme therefore clearly separates small-x rapidity evolu-
tion from Sudakov logs (and other NLO corrections) in the
NLO impact factor.
The dijet cross section is expanded in Fourier moments

as dσλ ¼ dσð0Þ;λ þ 2
P∞

n¼1 dσ
ð2nÞ;λ cosð2nϕÞ, where ϕ is

the angle between q⊥ and P⊥. At LO, the coefficients of the
zeroth and second moment of this expansion are, respec-
tively, proportional to the unpolarized and linearly polar-
izedWWTMD [26–30]. To NLO accuracy, the azimuthally
averaged back-to-back dijet cross section has the TMD
factorized expression

D
dσð0Þ;λ;b2bLO þ αsdσ

ð0Þ;λ;b2b
NLO

E
ηf
¼H0;λ

LO

Z
d2B⊥
ð2πÞ2

Z
d2rbb0

ð2πÞ2 e
−iq⊥·rbb0 Ĝ0

ηfðrbb0 ;μ0Þ
	
1þ αsðμRÞ

π

�
−
Nc

4
ln2

�
P2⊥r2bb0
c20

�
|fflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Sudakov double log

−sL ln
�
P2⊥r2bb0
c20

�
þ β0 ln

�
μ2Rr

2
bb0

c20

�
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Sudakov single logs

þNc

2
fλ1ðχ; z1;R;ηfÞ þ

1

2Nc
fλ2ðχ; z1;RÞ

��

þ αsðμRÞ
π

H0;λ
LO

Z
d2B⊥
ð2πÞ2

Z
d2rbb0

ð2πÞ2 e
−iq⊥·rbb0 ĥ0ηfðrbb0 ;μ0Þ

	
Nc

2

�
1þ lnðR2Þ
− 1

2Nc
lnðz1z2R2Þ

�
:

ð11Þ

Here Ĝ0 ¼ δijĜij and ĥ0 ¼ ½ð2ribb0rjbb0=r2bb0 Þ − δij�Ĝij de-
note, respectively, the unpolarized and linearly pola-
rized coordinate space WW gluon TMD [69], with
both distributions depending implicitly on the impact
parameter B⊥ ¼ 1

2
ðb⊥ þ b0⊥Þ. We emphasize that their

CGC average is performed at the target-rapidity

factorization scale ηf ¼ lnð1=xfÞ. In our numerical
study, we shall use ηf ¼ lnð1=xgÞ with xg ¼ ec20xc as
our central value. A novel feature at NLO is the dependence
of Eq. (11) on ĥ0. This dependence is absent at LO and
arises from soft gluons emitted close to the jet cone
boundary [70,71].
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Further, in Eq. (11), χ ≡Q=Mqq̄ and R is the anti-kt jet
radius [72]. The coefficient of the single Sudakov logarithm
is sL ¼ −CF lnðz1z2R2Þ þ Nc lnð1þ χ2Þ. The term propor-
tional to the coefficient β0 ¼ ð11Nc − 2nfÞ=12 of the
one-loop β function arises from the renormalization
group (RG) evolution of the WW TMD as a function of
μ from the initial scale μ20 ¼ c20=r

2
bb0 up to the renormaliza-

tion scale μ2R [22,73,74]. Since μR ∼ P⊥, this term can be
combined with the Sudakov single logarithm. The NLO
coefficient functions f1 and f2 have analytic expressions
specified in the Supplemental Material [47] (including
Refs. [75–83]).
Equation (11) is the principal result of this Letter. It

demonstrates for the first time TMD factorization of the
back-to-back dijet cross section at small x at NLO. It is
valid up to corrections of order q2⊥=P2⊥ and Q2

s=P2⊥, as well
as αsR2 and α2s . All saturation effects are contained in the
WW gluon TMD Ĝij

ηf and its nonlinear kinematically
constrained RGE, without introducing new operators in
the NLO coefficient functions. Although TMD factoriza-
tion could have been anticipated for q⊥ ≫ Qs since the
high-energy evolution equation of the WW gluon TMD has
a closed form in this dilute limit [84], it is remarkable that it
persists when q⊥ ∼Qs, enabling precise extraction of
saturation dynamics with back-to-back dijets. Explicit
expressions for higher-order even harmonics dσð2nÞ;λ are
provided in the Supplemental Material [47].
In Eq. (11), we obtained the OðαsÞ term for Sudakov

logs for this process at small x. If we assume powers of
these logarithms at all orders can be resummed and
exponentiate [85–87], as in the Collins-Soper-Sterman
collinear factorization framework [88–90], they can be
absorbed in a Sudakov soft factor

S ¼ exp

�
−
Z

P2⊥

μ2
0

dμ2

μ2
αsNc

π

�
1

2
ln

�
P2⊥
μ2

�
þ s̃L
Nc

��
: ð12Þ

Here s̃L ¼ sL − β0 and αs ¼ αsðcμÞ, where c is an arbitrary
Oð1Þ constant that can be varied to gauge the sensitivity to
two-loop O½α2s ln2ðP⊥=μ0Þ� corrections not included in the
resummation [90]. The Sudakov factor agrees with pre-
vious collinear factorization calculations for this process
[71]. This is noteworthy given the nontrivial interplay
between Sudakov and small-x factorization. The result of
the resummation (shown in the Supplemental Material
[47]) is to remove the underlined Sudakov log terms in
Eq. (11) and multiply instead the WW TMD by S.
We shall now discuss the numerical evaluation of Eq. (11)

and higher Fourier moments to assess their predictive power
at the EIC. We compute the differential yield dN ¼
Σλϕ

λdσλ=d2B⊥ at the mean impact parameter, which repre-
sents minimum bias collisions. (ϕλ is the photon flux
factor defined in the Supplemental Material [47].) Forffiffiffi
s

p ¼ 90 GeV, Q2 ¼ 4 GeV2, and xBj ¼ 0.55 × 10−3, the

smallest x available for RG evolution is xc ¼ ð1.5 − 3.8Þ ×
10−3 for P⊥ ¼ ð4–6Þ GeV. While not a large window, we
will demonstrate that it may be sufficient to uncover clear
evidence for gluon saturation.
Using the Gaussian approximation [69,91–94], we first

relate the WW gluon TMD to the dipole gluon distribution
N ηfðr⊥Þ satisfying the Balitsky-Kovchegov (BK) RGE
[35,95,96]. For the initial condition for the RGE, we use the
McLerran-Venugopalan model [2,3],

N η0ðr⊥Þ ¼ 1 − exp

�
−
r2⊥Q2

s0;A

4
ln

�
1

r⊥Λ
þ e

��
; ð13Þ

with the rapidity scale η0 ¼ lnð1=x0Þ, x0 ¼ 2.5 × 10−2,
and the minimum bias Q2

s0;A ¼ A1=3 × 0.1 GeV2 [97].
The infrared regulator of the Coulomb logarithm is Λ ¼
0.24 GeV. Fits to eþ A fixed target data [98] and electron-
proton (eþ p) HERA data [99] dictate these choices,
which can be constrained from future global analyses.
For full NLO accuracy at small x, one should evolve

N η0ðr⊥Þ with the NLLx BK equation [100]. While this
equation is challenging to solve [101], the dominant
contributions to its kernel are accounted for by contribu-
tions from the running coupling and the lifetime ordering
constraint [102]. We employ the minimal dipole size
prescription for the former [100,103,104]. For the
Sudakov soft factor in Eq. (12), we employ one-loop
running of the coupling. Its sensitivity to nonperturbative
physics at large rbb0 is modeled by freezing it at a maximal
value (which is varied) of αs;max=π ¼ 0.24.
Results in EIC kinematics for the azimuthally averaged

back-to-back dijet yield versus q⊥ are shown in Fig. 2 (top).
It illustrates the effects of three types of NLO corrections:
(i) Sudakov suppression (green dashed curve), (ii) Sudakov
suppression and small-x evolution (dot-dashed blue curve),
and (iii) all NLO corrections labeled NLO (full)—this
includes as well the NLO coefficient function computed for
the first time here. In comparing the dotted red and dashed
green curves, one observes that Sudakov suppression is
very significant for q⊥ ≲ 1.5 GeV. Small-x resummation
leads to an overall increase of the yield due to the
proliferation of slow gluons. This increase is slowed down
by nonlinear saturation corrections. The NLO coefficient
function yields a small additional contribution to the yield,
which varies depending on kinematic choices. The light
green band shows the dependence of the full NLO result on
the jet radius R, which decreases slightly with increasing R.
The inset shows the q⊥ dependence of the v2 ¼

dσð2Þ=dσð0Þ coefficient, whose magnitude is very small,
< 2%. NLO corrections on the sign of v2 are significant
because they flip the LO (negative) value due to the
preferential emission of soft gluons close to the jet
boundary. The sign of v2 is therefore sensitive to R;
however, as shown in the Supplemental Material [47],
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vλ¼L
2 ∝ ĥ0 is unambiguously positive for the R range

studied.
Theory uncertainties in the NLO result can be divided into

four classes; three of these are displayed in Fig. 2 (bottom).
We first show uncertainties from the unknown order N2LO
contributions beyond the NLO impact factor; they are
estimated by varying the running coupling scale c ¼
0.5–2 both in the NLO coefficient function where μR ¼
cP⊥ and in the Sudakov factor. Since they are parametrically
of order α2s ln2ðP⊥=μ0Þ, the band width grows with decreas-
ing q⊥. This illustrates the importance of controlling powers
of αs lnðP⊥=μ0Þ for future precision studies.
The second source of uncertainty is from the target-

rapidity factorization scale ηf, obtained by varying xf by
a factor of 1.5 around the central value xg. This dependence
decreases from LO to NLO (see Supplemental Material
[47]); it remains, however, the dominant source of uncer-
tainty for q⊥ ≳Qs. Uncertainties frommissing contributions
in the full NLL BK kernel are subleading in comparison.
Variations with respect to αs;max are shown by the gray band
in Fig. 2 (bottom). This sensitivity is mitigated in large nuclei
because the minimal transverse size controlling the coupling
is set by the large Qs. Not shown here are power correction

ðq2⊥=P2⊥; Q2
s=P2⊥Þ uncertainties discussed at LO in [29,30],

of Oð10%Þ for q⊥ ≲ 1.5 and P⊥ ¼ 4 GeV.
Figure 3 displays ReA, the ratio of the azimuthally

averaged back-to-back dijet yield in eþ A to eþ p colli-
sions. Such ratios minimize theory uncertainties as well as
experimental ones. The top plot shows the q⊥ dependence of
ReA for a large nucleus; for simplicity, we take A1=3 ¼ 6. At
LO, it has a “Cronin” peak, well known from the corre-
sponding ratio in proton-nucleus (pþ A) collisions [105]; in
the CGC, it is generated by coherent multiple scattering that
shifts the typical momentum imbalance to larger q⊥ in
heavier nuclei [106]. At NLO, we see that the Cronin
enhancement is washed out by Sudakov corrections alone.
A further strong effect is seen from the NLO contributions
dominantly caused by the WW gluon TMD RGE, which
suppresses ReA as in the RpA case [107,108].
A qualitative interpretation is that Sudakov logs suppress

configurations corresponding to small q⊥ (or large rbb0 ) in
the projectile. However, since a fundamental consequence
of gluon saturation is that even configurations with small
rbb0 are sensitive to nonlinear RG x evolution, its precocious

FIG. 3. q⊥ and A dependence (top and bottom, respectively) of
the nuclear modification factor ReA for the azimuthally averaged
back-to-back dijet yield.

FIG. 2. Top: azimuthally averaged LO and NLO back-to-back
dijet yield as a function of dijet momentum imbalance q⊥. Inset:
q⊥ dependence of the v2 coefficient. The light green band
corresponds to varying anti-kt parameter R ¼ 0.3–0.5. Bottom:
theory uncertainties from renormalization and target-rapidity
scale variations and freezing of αs. Details in text.
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onset in large nuclei [109] leads to increasing suppression
of ReA with A1=3, as demonstrated by the bottom plot for
fixed q⊥ ¼ 1.5 GeV. The systematics of this suppression
with A1=3 and q⊥ are sensitive to the WW TMD RGE. Plots
with different kinematic choices are provided in the
Supplemental Material [47].
While more detailed studies are necessary, our results are

suggestive that inclusive back-to-back dijets in eþ A
collisions show strong potential to be a golden channel
for gluon saturation at the EIC when combined with other
processes that constrain the initial condition for the WW
small-x RGE. Our conclusions can be strengthened by
minimizing the stated theory uncertainties and by extend-
ing the comprehensive NLO study here to the dihadron
channel. Global analyses incorporating other eþ A small-x
final states [110–121] and analogous studies [122–138] in
pþ A collisions at the Relativistic Heavy Ion Collider and
the LHC will further enable unambiguous determination of
the dynamics of gluon saturation.
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