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What is Diffraction?

e−p → e−XY

Final State
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What is Diffraction?

pp → XYZ

e−p → e−XY

Final State
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Δη ≥ 4

Y,Z = proton or jet
3

Forward Scattered Proton 
( )x ≪ 1

Δη ≥ 3
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Total Cross Section
Why study Diffraction?

σtot(s) ∝ lim
t→0

Im (ℳ(pp → pp))

TOTEM 1712.06153v2

Forward: −t ≪ s
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Small-x and Exotic Physics
Why study Diffraction?

Accardi et al, 1212.1701
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P5 Report
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Failure of current Monte Carlo
Why study Diffraction?

Figure: ATLAS, 1911.00453. 

How well do we understand diffraction? 13

$ = 8	()*,    0.016 < |t| < 0.43 GeV2,    -4.0 < log!" .	< -1.6

Today: Apply Effective Field Theory (EFT) tools to 
better understand diffraction
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Hard Factorisation
DIS

F2/L(x,Q) =
∑

i

∫ 1

x

dω

ω
H

2/L
i

(
x

ω
, Q, µ

)
fi/p(ω, µ)
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CSS ‘80s ;Bauer, Fleming, Pirjol, Rothstein,Stewart, 0202088

Drell Yan

dσ
dQ2 dy

∼ ∑
a,b

∫
1

xA

dξA ∫
1

xB

dξBfa/A (ξA, μ) Hab ( xA

ξA
,

xB

ξB
, Q;

μ
Q

, αs(μ))
× fb/B (ξB, μ)
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Universality
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Universality in Hard Factorisation

• Extraction across processes 
and energy scales

MSHT20
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Regge Factorisation
What is it?
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Hard scattering

λΛ =
ΛQCD

Q

Regge / Forward Scattering

λ =
−t
s
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Regge Factorisation
e−p → e−XY

1 ... N 0 N ... 1

Soft

UC

Beam
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Figure 10: Factorization of di!ractive and quasi-di!ractive ep scattering for ω → 1. Here,
we see the convolution of a soft function describing the central jet, a beam function de-
scribing the hadronic system, and an ultrasoft-collinear (UC) function describing radiation
penetrating the gap. Red dashed lines indicate Glauber (G) modes.

Using these results, we further tidy up eq. (4.16) by defining bare beam, soft, and uc
functions containing the associated factorized matrix elements

FD

i =
Q2ε2

x

→∑

N,N →=1

∑

{RX}

∫∫
↑

(N,N →)

∫
dk+

n dk↓

s dp+
g dp↓

g ϑ
(
p↔+ ↑ k+

n ↑ p+
g

)
ϑ
(
ϖ↓ ↑ k↓

s ↑ p↓

g

)

↓ B
R

NN→
A

(N,N →)

(
k+
n p↓, {ϖi↑, ϖ ↔

j↑
}, t

)
U

R
NN→
A R

NN→
B

(N,N →)

( 1

h
↔

x
p+
g , h

↔
x p↓

g , µ
)

↓ S
R

NN→
B

i(N,N →)

(
k↓

s q+, {ϖi↑, ϖ ↔

j↑
}, Q, t

)
, (4.21)

Here, ε = x (n̄ ·p)(n ·q)/Q2 enables us to define B and S in a manner that is boost invariant
with respect to the n-n̄ axis; in the Breit frame, ε = 1. More succinctly, carrying out the
k↓
s and k+

n integrals,

FD

i =
Q2ε2

x

→∑

N,N →=1

∑

{RX}

∫∫
↑

(N,N →)

∫
dp+

g dp↓

g B
R

NN→
A

(N,N →)

(
p↓(p↔+ ↑ p+

g ), {ϖi↑, ϖ ↔

j↑
}, t

)

↓ U
R

NN→
A R

NN→
B

(N,N →)

( 1

h
↔

x
p+
g , h

↔
x p↓

g , µ
)

S
R

NN→
B

i(N,N →)

(
q+(ϖ↓ ↑ p↓

g ), {ϖi↑, ϖ ↔

j↑
}, Q, t

)
. (4.22)

For later convenience, we define the shorthand notation

FD

i ↗
∑

N,N →

∑

R

B
R

NN→
A

(N,N →) ↘↑ S
R

NN→
B

i(N,N →) ↘± U
R

NN→
A R

NN→
B

(N,N →)

↗
∑

N,N →

∑

R

(↑i)N (+i)N
→
B

R
NN→
A

(N,N →)↘̃↑S
R

NN→
B

i(N,N →) ↘± U
R

NN→
A R

NN→
B

(N,N →) . (4.23)

In the second line we explicitly factored out (↑i)N (+i)N
→ from the ↘↑ perpendicular-

momentum convolution, which will be used in a discussion below. The soft function S

– 42 –

FD
i = ∑

{RX}
∑
N,N′￼

BRN,N′￼

A
N,N′￼

⊗⊥ SRN,N′￼

B
i,N,N′￼

⊗± URN,N′￼

A RN,N′￼

B
N,N′￼
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(λ3, λ−1, λ2)
(λ, λ, λ)

(λ3, λ, λ)

(λ3, λ, λ2)

Collinear

Soft

Glauber

Ultracollinear

MomentumMode

Lee, Schindler, Stewart, 2508.10231
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Regge Factorisation

BRX
NN′￼

(p−k+
n , {τu

i⊥, τ′￼u
j⊥}, t) = ⨋Xn

⟨p | T̄{{
N−1

∏
i=1

𝒪Ai
n 𝒪̄AN

n}}PN
RX

|Xn⟩⟨Xn |PN′￼

RX
T{{

N′￼−1

∏
j=1

𝒪A′￼j
n 𝒪̄A′￼N′￼

n }} |p⟩

SRY
NN′￼

(q+k−
s , {τi⊥, τ′￼j⊥}, Q, t) = ⨋XS

⟨0 | T̄ Jμ
S {{

N

∏
i=1

𝒪Bi
S}}PN

RY
|XS⟩⟨XS |PN′￼

RY
T Jν

S{{
N′￼

∏
j=1

𝒪B′￼j
S}} |p⟩

URX,RY
NN′￼

(p+
H, p−

H}, Q, t) = ⨋ZUC
⟨0 |PN

RX
T̄

N

∏
i=1

𝕌AiBi
nn̄ PN

RY
|XS⟩⟨XS |PN′￼

RY
T

N′￼

∏
j=1

𝕌A′￼jB′￼j
nn̄ PN

RX
|0⟩
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Beam

Soft

UC

Lee, Schindler, Stewart, 2508.10231
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Figure 10: Factorization of di!ractive and quasi-di!ractive ep scattering for ω → 1. Here,
we see the convolution of a soft function describing the central jet, a beam function de-
scribing the hadronic system, and an ultrasoft-collinear (UC) function describing radiation
penetrating the gap. Red dashed lines indicate Glauber (G) modes.

Using these results, we further tidy up eq. (4.16) by defining bare beam, soft, and uc
functions containing the associated factorized matrix elements
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Here, ε = x (n̄ ·p)(n ·q)/Q2 enables us to define B and S in a manner that is boost invariant
with respect to the n-n̄ axis; in the Breit frame, ε = 1. More succinctly, carrying out the
k↓
s and k+
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For later convenience, we define the shorthand notation

FD
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∑
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In the second line we explicitly factored out (↑i)N (+i)N
→ from the ↘↑ perpendicular-

momentum convolution, which will be used in a discussion below. The soft function S
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BRX
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Figure 10: Factorization of di!ractive and quasi-di!ractive ep scattering for ω → 1. Here,
we see the convolution of a soft function describing the central jet, a beam function de-
scribing the hadronic system, and an ultrasoft-collinear (UC) function describing radiation
penetrating the gap. Red dashed lines indicate Glauber (G) modes.

Using these results, we further tidy up eq. (4.16) by defining bare beam, soft, and uc
functions containing the associated factorized matrix elements
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Here, ε = x (n̄ ·p)(n ·q)/Q2 enables us to define B and S in a manner that is boost invariant
with respect to the n-n̄ axis; in the Breit frame, ε = 1. More succinctly, carrying out the
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For later convenience, we define the shorthand notation
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In the second line we explicitly factored out (↑i)N (+i)N
→ from the ↘↑ perpendicular-

momentum convolution, which will be used in a discussion below. The soft function S

– 42 –

Regge Factorisation
Incoherent: e−p → e−XY
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Soft

Lee, Schindler, Stewart, 2508.10231

Can we do the same for ? 
Universality?

pp

12

FD
i = ∑

{RX}
∑
N,N′￼

BRN,N′￼

A
N,N′￼

⊗⊥ SRN,N′￼

B
i,N,N′￼
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A RN,N′￼
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N,N′￼

Beam
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Regge Factorisation
Double: pp → XY

Kinematics

λ =
−t
s

ρi =
Mi

−t
λΛ =

ΛQCD

−t

Power counting:

Lorentz Invariants :(mp ≈ 0)

M2
i = p2

Xi t = τ2s = (p1 + p2)2
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p1 pX1

p2 pX2

ω
Rapidity Cut

13

Single DoubleElastic
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p1 pX1

p2 pX2

ω

Regge Factorisation

Kinematics

λ =
−t
s

ρi =
Mi

−t
λΛ =

ΛQCD

−t

Powercounting:

Lorentz Invariants :(mp ≈ 0)

M2
i = p2

Xi t = τ2s = (p1 + p2)2
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Want:        in Diffractive Regime
d3σ

dM2
1dM2

2dt

13

Double: pp → XY

Single DoubleElastic
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Regge Factorisation

Diffractive Constraints

Philipp Aretz - Diffraction across Colliders

1. Forward

| t | ≪ s

2. Collimated Jets or Protons

M2
i ≪ s

3. Rapidity Seperation
p−

X2

p+
X2

≪
p−

X1

p+
X1

p1 pX1

p2 pX2

ω

| t | ∼ s
Hard Scattering

14

Double: pp → XY
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Regge Factorisation

Diffractive Constraints

λ =
−t
s

≪ 1
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1. Forward

| t | ≪ s

2. Collimated Jets or Protons

M2
i ≪ s

3. Rapidity Seperation
p−

X2

p+
X2

≪
p−

X1

p+
X1

p1 pX1

p2 pX2

ω

| t | ∼ s
Hard Scattering

14

Double: pp → XY
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Regge Factorisation

Modes

Philipp Aretz - Diffraction across Colliders

p1 pX1

p2 pX2

pUS

ω

ω

15

Double: pp → XY

(1, λ2, λ)

(λ, λ, λ)
(λ2, λ2, λ)

(λ2, λ2, λ2)

Collinear

Soft

Glauber

Ultrasoft

MomentumMode

Anticollinear

(λ2,1,λ) ∼ p1, pX1

∼ p2, pX2

∼ pS

∼ pUS

∼ τ
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Regge Factorisation

Modes
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p1 pX1

p2 pX2

pUS

ω

ω

Glauber ties it all together

15

Double: pp → XY

(1, λ2, λ)

(λ, λ, λ)
(λ2, λ2, λ)

(λ2, λ2, λ2)

Collinear
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Glauber

Ultrasoft

MomentumMode

Anticollinear

(λ2,1,λ) ∼ p1, pX1

∼ p2, pX2

∼ pS

∼ pUS

∼ τ
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Regge Factorisation

Modes
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p1 pX1

p2 pX2

pUS

ω

ω

Constraints prevent soft radiation

15

Double: pp → XY

(1, λ2, λ)

(λ, λ, λ)
(λ2, λ2, λ)

(λ2, λ2, λ2)

Collinear

Soft

Glauber

Ultrasoft

MomentumMode

Anticollinear

(λ2,1,λ) ∼ p1, pX1

∼ p2, pX2

∼ pS

∼ pUS

∼ τ
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Regge Factorisation

Modes
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Ultrasoft radiates into the gap!

p1 pX1

p2 pX2

pUS

ω

ω

15

Double: pp → XY

(1, λ2, λ)

(λ, λ, λ)
(λ2, λ2, λ)

(λ2, λ2, λ2)

Collinear

Soft

Glauber

Ultrasoft

MomentumMode

Anticollinear

(λ2,1,λ) ∼ p1, pX1

∼ p2, pX2

∼ pS

∼ pUS

∼ τ



Philipp Aretz

Regge Factorisation

Glauber SCET

𝒪ij
nsn̄ = 𝒪iB

n
1

𝒫2
⊥

𝒪BC
s

1
𝒫2

⊥
𝒪jC

n̄

Glauber Operators:

𝒪ij
ns = 𝒪iB

n
1

𝒫2
⊥

𝒪inB
s

G

G

s

G

G
s

s

G

s𝒪ij
nsn̄ 𝒪ij

nsn̄

𝒪ij
nsn̄ 𝒪ij

nsn̄ 𝒪ij
nsn̄

𝒪ij
nsn̄ 𝒪ij

nsn̄

𝒪ij
ns

ℒSCET = ℒCollinear + ℒSoft + ℒUltrasoft + ℒGlauber
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Regge Factorisation

Glauber SCET

BPS field redefinition:

ℒ0
SCET = ℒ0

Collinear + ℒ0
Soft+ℒ0

Ultrasoft + ℒ0
Glauber

𝒪ij
nsn̄ = 𝒰BA

n 𝒰CD
n̄ 𝒪iA

n
1

𝒫2
⊥

𝒪BC
s

1
𝒫2

⊥
𝒪jD

n̄

𝒪ij
ns = 𝒰BA

n 𝒪iA
n

1
𝒫2

⊥
𝒪inB

s

G

G

s

G

s

G
s

s

G
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Regge Factorisation

Factorisation

d3σ
dM2

1dM2
2dt

= ∑
{RX}

∑
N, N′￼

M, M′￼

SR̂A
NM ⊗⊥ BRA

NN′￼
⊗⊥ SR̂A

N′￼M′￼
⊗⊥ BRB

MM′￼
⊗± URARBR̂A

NN′￼MM′￼
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Regge Factorisation

BRX
NN′￼

(p−p̃+
Xi, {τu

i⊥, τ′￼u
j⊥}, t) = ⨋Xn

⟨p | T̄{{
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|Xn⟩⟨Xn |T PN′￼

RX{{
N′￼−1

∏
j=1

𝒪A′￼j
n 𝒪̄A′￼N′￼

n }} |p⟩

URAR̂ARBR̂B
NN′￼MM′￼

(p+
g , p−

g ) = ⨋Zuc

⟨0 |PN
RA

PM
RB

T̄
N,M

∏
i, j=1

𝒰Ai
̂Ai

n 𝒰BjB̂j
n̄ PN

R̂A
PM

R̂A
|Zuc⟩⟨Zuc |PN′￼

R̂A
PM′￼

R̂A
T

N′￼,M′￼

∏
i, j=1

𝒰A′￼i
̂A′￼i

n 𝒰B′￼j B̂′￼j
n̄ PN′￼

RA
PM′￼

RB
|0⟩

SR̂A
NM({τu

i⊥, τd
k⊥}, t) = ⟨0 |T PN

R̂A
𝕆NMPM

R̂A
|0⟩
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Beam

Soft

US
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Beam

Soft

US

BRX
NN′￼

(p−p̃+
Xi, {τu

i⊥, τ′￼u
j⊥}, t) = ⨋Xn

⟨p | T̄{{
N−1

∏
i=1

𝒪Ai
n 𝒪̄AN

n}}PN
RX

|Xn⟩⟨Xn |T PN′￼

RX{{
N′￼−1

∏
j=1

𝒪A′￼j
n 𝒪̄A′￼N′￼

n }} |p⟩

URAR̂ARBR̂B
NN′￼MM′￼

(p+
g , p−

g ) = ⨋Zuc

⟨0 |PN
RA

PM
RB

T̄
N,M

∏
i, j=1

𝒰Ai
̂Ai

n 𝒰BjB̂j
n̄ PN

R̂A
PM

R̂A
|Zuc⟩⟨Zuc |PN′￼

R̂A
PM′￼

R̂A
T

N′￼,M′￼

∏
i, j=1

𝒰A′￼i
̂A′￼i

n 𝒰B′￼j B̂′￼j
n̄ PN′￼

RA
PM′￼

RB
|0⟩

Regge Factorisation

SR̂A
NM({τu

i⊥, τd
k⊥}, t) = ⟨0 |PN

R̂A
𝕆NMPM

R̂A
|0⟩

Write down an explicit operator definition for S!


Shouldn’t be that hard - almost worked out…

Philipp Aretz - Diffraction across Colliders

Beam Fcts. are equivalent between  &  
(Ultra-)Soft functions are not!

ep pp
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Regge Factorisation
Single: pp → Xp

Factorisation

d3σ
dM2

1dM2
2dt

= ∑
{RA=1}

∑
N, N′￼

M, M′￼

BRA
NN′￼

⊗⊥ SRA
NM ⊗⊥ JRA

M ⊗⊥ SRA
N′￼M′￼

⊗⊥ JRA
M′￼

Ultrasoft Vanishes due to Singlet Projection:

Philipp Aretz - Diffraction across Colliders

B → J ⋅ J

M

N

M’

N’

J J

Beam

S S
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Regge Factorisation
Elastic: pp → pp

Factorisation

Philipp Aretz - Diffraction across Colliders

d3σ
dM2

1dM2
2dt

= ∑
{RA=1}

∑
N, M

JRA
N ⊗⊥ SRA

N,M ⊗⊥ JRA
M

2

M

N

J

J

S

2
Amplitude Level Factorisation:

Gao, Moult, Raman, Ridgway, Stewart, 2401.00931
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Regge Factorisation
Elastic: pp → pp

Factorisation

Philipp Aretz - Diffraction across Colliders

d3σ
dM2

1dM2
2dt

= ∑
{RA=1}

∑
N, M

JRA
N ⊗⊥ SRA

N,M ⊗⊥ JRA
M

2

M

N

J

J

S

2
Amplitude Level Factorisation:

Gao, Moult, Raman, Ridgway, Stewart, 2401.00931

22

B → J ⋅ JJet functions are the same everywhere
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Universality in Regge Factorisation
RG Evolution

Philipp Aretz - Diffraction across Colliders

Renormalised Quantities:

B0(ε, η) = B(μ, ν) ⊗±, ⊥ ZB(ε, η, μ, ν)

U0(ε) = ZT
U(ε, μ) ⊗+ U(μ) ⊗− ZU(ε, μ)

S0(η) = ZT
s (η, ν) ⊗⊥ S(ν) ⊗⊥ ZS(η, ν)

RG Consistency Γμ
B + Γμ

U
T = 0

Γν
B + Γν

S
TΓν

S
T = 0

23
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Universality in Regge Factorisation
RG Evolution

Philipp Aretz - Diffraction across Colliders

Amplitude Level:

B0(ε, η) = B(μ, ν) ⊗±,⊥ ZB(ε, η, μ, ν)

J0(η) = J(ν) ⊗⊥ ZJ(η, ν) Z−1
J = ZT

S

24

Gao, Moult, Raman, Ridgway, Stewart, 2401.00931

ΓJ = − ΓT
S
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Universality in Regge Factorisation
RG Evolution

Philipp Aretz - Diffraction across Colliders

Rapidity Evolution :(∂ln ν)

PP Elastic PP Single ep Coherent PP Double  
(Singlet)

ep Incoherent 
(Singlet)

Collinear Beam

Soft

Anticollinear Beam - -

(J ⊗⊥ ΓJ)2

(−ΓJ ⊗⊥ S − S ⊗⊥ ΓT
J )2

B ⊗⊥ ΓJΓJ

−ΓJΓJ ⊗⊥ S

(ΓT
J ⊗⊥ J)2(ΓT

J ⊗⊥ J)2

B ⊗⊥ ΓJΓJ(J ⊗⊥ ΓJ)2 B ⊗⊥ ΓJΓJ

−ΓT
J ΓT

J ⊗⊥ S

ΓT
J ΓT

J ⊗⊥ B

(−ΓJ ⊗⊥ S − S ⊗⊥ ΓT
J )2 (−ΓJ ⊗⊥ S − S ⊗⊥ ΓT

J )2

All evolve with  !ΓJ

25

Single DoubleElastic

νB ∼ −t νS ∼ s

B S
ν
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Universality in Regge Factorisation
RG Evolution

Philipp Aretz - Diffraction across Colliders

Rapidity Evolution :(∂ln ν)

PP Elastic PP Single ep Coherent PP Double  
(Singlet)

ep Incoherent 
(Singlet)

Collinear Beam

Soft

Anticollinear Beam - -

(J ⊗⊥ ΓJ)2

(−ΓT
J ⊗⊥ S − S ⊗⊥ ΓJ)2

B ⊗⊥ ΓJΓJ

−ΓT
J ΓT

J ⊗⊥ S

(ΓT
J ⊗⊥ J)2(ΓT

J ⊗⊥ J)2

(−ΓT
J ⊗⊥ S − S ⊗⊥ ΓJ)2 (−ΓT

J ⊗⊥ S − S ⊗⊥ ΓJ)2

B ⊗⊥ ΓJΓJ(J ⊗⊥ ΓJ)2 B ⊗⊥ ΓJΓJ

−ΓT
J ΓT

J ⊗⊥ S

ΓT
J ΓT

J ⊗⊥ B

All evolve with  !ΓJ

25

Single DoubleElastic

• Boundary Conditions are generically different 
• Anomalous dimensions are universal 
• Isolates Contributions to “Pomeron“

νB ∼ −t νS ∼ s

B S
ν
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Universality in Regge Factorisation
RG Evolution

Philipp Aretz - Diffraction across Colliders

Virtuality Evolution :(∂ln μ)

PP Elastic PP Single Coherent ep PP Double Incoherent ep

Collinear Beam 0 0 0

Soft 0 0 0 0

Anticollinear Beam - - - -

Usoft - - -

Suppresses Gap radiation

B ⊗+ ΓB B ⊗+ ΓB

ΓT
B ⊗− S

−U ⊗+ ΓB − ΓT
B ⊗− U

ΓT
B ⊗− B

All evolve with  !ΓB
26

−U ⊗+ ΓB − ΓT
B ⊗− U

μ2
B ∼ M2

i μ2
U ∼

M4
i

s

B U
μ

Collimated Jets: 
M2

i

s
≪ 1
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Summary

Philipp Aretz - Diffraction across Colliders

• Factorisation of elastic scattering as well as Single and Double Diffraction


• Universal Beam functions between &  diffraction


• Universality in the evolution w.r.t rapidity and virtuality

ep pp

27

1 ... N 0 N ... 1

Soft

UC

Beam

2

Figure 10: Factorization of di!ractive and quasi-di!ractive ep scattering for ω → 1. Here,
we see the convolution of a soft function describing the central jet, a beam function de-
scribing the hadronic system, and an ultrasoft-collinear (UC) function describing radiation
penetrating the gap. Red dashed lines indicate Glauber (G) modes.

Using these results, we further tidy up eq. (4.16) by defining bare beam, soft, and uc
functions containing the associated factorized matrix elements

FD

i =
Q2ε2

x

→∑

N,N →=1

∑

{RX}

∫∫
↑

(N,N →)

∫
dk+

n dk↓

s dp+
g dp↓

g ϑ
(
p↔+ ↑ k+

n ↑ p+
g

)
ϑ
(
ϖ↓ ↑ k↓

s ↑ p↓

g

)

↓ B
R

NN→
A

(N,N →)

(
k+
n p↓, {ϖi↑, ϖ ↔

j↑
}, t

)
U

R
NN→
A R

NN→
B

(N,N →)

( 1

h
↔

x
p+
g , h

↔
x p↓

g , µ
)

↓ S
R

NN→
B

i(N,N →)

(
k↓

s q+, {ϖi↑, ϖ ↔

j↑
}, Q, t

)
, (4.21)

Here, ε = x (n̄ ·p)(n ·q)/Q2 enables us to define B and S in a manner that is boost invariant
with respect to the n-n̄ axis; in the Breit frame, ε = 1. More succinctly, carrying out the
k↓
s and k+

n integrals,

FD

i =
Q2ε2

x

→∑

N,N →=1

∑

{RX}

∫∫
↑

(N,N →)

∫
dp+

g dp↓

g B
R

NN→
A

(N,N →)

(
p↓(p↔+ ↑ p+

g ), {ϖi↑, ϖ ↔

j↑
}, t

)

↓ U
R

NN→
A R

NN→
B

(N,N →)

( 1

h
↔

x
p+
g , h

↔
x p↓

g , µ
)

S
R

NN→
B

i(N,N →)

(
q+(ϖ↓ ↑ p↓

g ), {ϖi↑, ϖ ↔

j↑
}, Q, t

)
. (4.22)

For later convenience, we define the shorthand notation

FD

i ↗
∑

N,N →

∑

R

B
R

NN→
A

(N,N →) ↘↑ S
R

NN→
B

i(N,N →) ↘± U
R

NN→
A R

NN→
B

(N,N →)

↗
∑

N,N →

∑

R

(↑i)N (+i)N
→
B

R
NN→
A

(N,N →)↘̃↑S
R

NN→
B

i(N,N →) ↘± U
R

NN→
A R

NN→
B

(N,N →) . (4.23)

In the second line we explicitly factored out (↑i)N (+i)N
→ from the ↘↑ perpendicular-

momentum convolution, which will be used in a discussion below. The soft function S

– 42 –

M

N

M’

N’

J J

Beam

S S
M

N

J

J

S
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A Bright Future for Diffraction across Colliders

Philipp Aretz - Diffraction across Colliders

EIC

• Universality beyond ep and pp


• Small-x evolution and saturation


• Hadron Structure
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