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QCD in the Standard ModelTMDs: logarithmic accuracy

Resummation of large logs

-

: B



5

QCD in the Standard ModelTMDs: logarithmic accuracy

Spert(µb, µ) = 1 +
1X

k=0

RNkLL

<latexit sha1_base64="g4dwh/sCQGbKPHz1vBH0Kje77cE="></latexit>

Spert(µb, µ) = 1 +
1X

k=0

1X

n=1+[k/2]

✓
↵S(µ)

4⇡

◆n 2nX

k=1

L2n�kR(n,2n�k)

<latexit sha1_base64="E2CgDJga1wed9OTRZiRRLSsM940="></latexit>

Resummation of large logs

-

: B



5

QCD in the Standard ModelTMDs: logarithmic accuracy

Spert(µb, µ) = 1 +
1X

k=0

RNkLL

<latexit sha1_base64="g4dwh/sCQGbKPHz1vBH0Kje77cE="></latexit>

Spert(µb, µ) = 1 +
1X

k=0

1X

n=1+[k/2]

✓
↵S(µ)

4⇡

◆n 2nX

k=1

L2n�kR(n,2n�k)

<latexit sha1_base64="E2CgDJga1wed9OTRZiRRLSsM940="></latexit>

L = ln

✓
µ2

µ2
b

◆

<latexit sha1_base64="wtrNehPkp0//CMVOS89YEmhOa+4=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHRjolehKEXDx4muBdYa0mzdAtL05Kkwij7FF78Kl48KOJVvPltTLcedPOBkB////OQPH8/ZlQqy/o2CkvLK6trxfXSxubW9o65u9eWUSIwaeGIRaLrI0kY5aSlqGKkGwuCQp+Rjj+6yvzOAxGSRvxOjWPihmjAaUAxUlryzJMbeAEdxqHj08EAVqATCIRTJ0zua5Ps8nwNuXvsmWWrak0LLoKdQxnk1fTML6cf4SQkXGGGpOzZVqzcFAlFMSOTkpNIEiM8QgPS08hRSKSbTteawCOt9GEQCX24glP190SKQinHoa87Q6SGct7LxP+8XqKCczelPE4U4Xj2UJAwqCKYZQT7VBCs2FgDwoLqv0I8RDoXpZMs6RDs+ZUXoV2r2vXq6W293LjM4yiCA3AIKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj1lrwchn9sGfMj5/ADxSnZQ=</latexit>

Resummation of large logs

-

: B



5

QCD in the Standard ModelTMDs: logarithmic accuracy

Accuracy H and C K and γF γK PDF/FF and αS evol.

LL 0 - 1 -

NLL 0 1 2 LO

NLL’ 1 1 2 NLO

NNLL 1 2 3 NLO

NNLL’ 2 2 3 NNLO

N3LL 2 3 4 NNLO/NLO

N3LL 2 3 4 NNLO

N3LL’ 3 3 4 N3LO

Spert(µb, µ) = 1 +
1X

k=0

RNkLL

<latexit sha1_base64="g4dwh/sCQGbKPHz1vBH0Kje77cE="></latexit>

Spert(µb, µ) = 1 +
1X

k=0

1X

n=1+[k/2]

✓
↵S(µ)

4⇡

◆n 2nX

k=1

L2n�kR(n,2n�k)

<latexit sha1_base64="E2CgDJga1wed9OTRZiRRLSsM940="></latexit>

L = ln

✓
µ2

µ2
b

◆

<latexit sha1_base64="wtrNehPkp0//CMVOS89YEmhOa+4=">AAACFnicbZBNS8MwGMfT+TbnW9Wjl+AQ5sHRjolehKEXDx4muBdYa0mzdAtL05Kkwij7FF78Kl48KOJVvPltTLcedPOBkB////OQPH8/ZlQqy/o2CkvLK6trxfXSxubW9o65u9eWUSIwaeGIRaLrI0kY5aSlqGKkGwuCQp+Rjj+6yvzOAxGSRvxOjWPihmjAaUAxUlryzJMbeAEdxqHj08EAVqATCIRTJ0zua5Ps8nwNuXvsmWWrak0LLoKdQxnk1fTML6cf4SQkXGGGpOzZVqzcFAlFMSOTkpNIEiM8QgPS08hRSKSbTteawCOt9GEQCX24glP190SKQinHoa87Q6SGct7LxP+8XqKCczelPE4U4Xj2UJAwqCKYZQT7VBCs2FgDwoLqv0I8RDoXpZMs6RDs+ZUXoV2r2vXq6W293LjM4yiCA3AIKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj1lrwchn9sGfMj5/ADxSnZQ=</latexit>

Resummation of large logs

Bacchetta, et al., JHEP 07 (2020)
TMD handbook, Boussarie, et al., 2023

-

: B



6

QCD in the Standard ModelTMD factorization — Universality
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ā
1 (xB , b

2
T ;µ, ⇣B)

<latexit sha1_base64="kwz7YHDXfaQLBeFt9SXZTB8xq3c="></latexit>

PB

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

PA

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

kA

kB

k⊥A

k⊥B
quark

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

quark
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

photon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

qTq
PB

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

PA

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

kA

kB

k⊥A

k⊥B
quark

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

quark
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

photon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

qTq

antiquark

lepton

antilepton

PB

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

PA

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

kA

kB

k⊥A

k⊥B
quark

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

quark
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

photon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

qTq

PB

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

PA

nucleon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

kA

kB

k⊥A

k⊥B
quark

<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

quark
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

photon
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

qTq

Drell-Yan

QCD in the Standard ModelTMD factorization — Universality



Same functions

6

GLOBAL FITs

FUU,T

�
x, z, |qT |, Q

�
⇠

Z +1

0
d|bT ||bT |J0

�
|bT ||qT |

�
f̂a
1 (x, b

2
T ;µ, ⇣A)D̂

a!h
1 (z, b2T ;µ, ⇣B)

<latexit sha1_base64="8rtxISfDNiQvR52e0AIovRdeZKQ="></latexit>

hadron

photon

proton

quarkq

P

Ph

p

kk⊥

k⊥

PhT

P⊥

∼zk⊥

hadron

photon

proton

quarkq

P

Ph

p

kk⊥

k⊥

PhT

P⊥

∼zk⊥

hadron

photon

proton

quarkq

P

Ph

p

kk⊥

k⊥

PhT

P⊥

∼zk⊥

hadron

photon

proton

quarkq

P

Ph

p

kk⊥

k⊥

PhT

P⊥

∼zk⊥

lepton

lepton

SIDIS

F 1
UU

�
xA, xB , |qT |, Q

�
⇠

Z +1

0
d|bT ||bT |J0

�
|bT ||qT |

�
f̂a
1 (xA, b

2
T ;µ, ⇣A)f̂

ā
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Accuracy SIDIS DY Z 
production

Flav. 
Dependence

N of 
points χ2/Ndata

Pavia 2017 
arXiv:1703.10157 NLL ✔ ✔ ✔ ✘ 8059 1.55

SV 2019 
arXiv:1912.06532 N3LL ✔ ✔ ✔ ✘ 1039 1.06

MAP22 
arXiv:2206.07598 N3LL ✔ ✔ ✔ ✘ 2031 1.06

MAP24 
arXiv:2405.13833

N3LL ✔ ✔ ✔ ✔ 2031 1.08

-

-

QCD in the Standard ModelAvailable GLOBAL fits

http://arxiv.org/abs/arXiv:1703.10157
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https://github.com/MapCollaboration/NangaParbat

QCD in the Standard ModelMAP Collaboration —Fitting framework
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from the presence of components of the quark wave function with angular momentum
L = 1 [67–71]. Similar features occur in models of fragmentation functions [38, 67, 72].

The Gaussian width of the TMD distributions may depend on the parton flavor
a [23, 38, 73]. In the present analysis, however, we assume they are flavor independent.
The justification for this choice is that most of the data we are considering are not suffi-
ciently sensitive to flavor differences, leading to unclear results. We will devote attention
to this issue in further studies.

Finally, we assume that the Gaussian width of the TMD depends on the fractional
longitudinal momentum x according to

g1(x) = N1
(1− x)α xσ

(1− x̂)α x̂σ
, (2.38)

where α, σ, and N1 ≡ g1(x̂) with x̂ = 0.1, are free parameters. Similarly, for fragmentation
functions we have

g3,4(z) = N3,4
(zβ + δ) (1− z)γ

(ẑβ + δ) (1− ẑ)γ
, (2.39)

where β, γ, δ, and N3,4 ≡ g3,4(ẑ) with ẑ = 0.5 are free parameters.
The average transverse momentum squared for the distributions in eq. (2.36) and (2.37)

can be computed analytically:

〈
k2
⊥
〉
(x) =

g1(x) + 2λg21(x)

1 + λg1(x)
,

〈
P 2
⊥
〉
(z) =

g23(z) + 2λF g34(z)

g3(z) + λF g24(z)
. (2.40)

3 Data analysis

The main goals of our work are to extract information about intrinsic transverse momenta,
to study the evolution of TMD parton distributions and fragmentation functions over a large
enough range of energy, and to test their universality among different processes. To achieve
this we included measurements taken from SIDIS, Drell-Yan and Z boson production from
different experimental collaborations at different energy scales. In this section we describe
the data sets considered for each process and the applied kinematic cuts.

Table 1 refers to the data sets for SIDIS off proton target (Hermes experiment) and
presents their kinematic ranges. The same holds for table 2, table 3, table 4 for SIDIS
off deuteron (Hermes and Compass experiments), Drell-Yan events at low energy and
Z boson production respectively. If not specified otherwise, the theoretical formulas are
computed at the average values of the kinematic variables in each bin.

3.1 Semi-inclusive DIS data

The SIDIS data are taken from Hermes [74] and Compass [75] experiments. Both data
sets have already been analyzed in previous works, e.g., refs. [23, 76], however they have
never been fitted together, including also the contributions deriving from TMD evolution.

The application of the TMD formalism to SIDIS depends on the capability of identifying
the current fragmentation region. This task has been recently discussed in ref. [39], where
the authors point out a possible overlap among different fragmentation regions when the

– 10 –
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L = 1 [67–71]. Similar features occur in models of fragmentation functions [38, 67, 72].

The Gaussian width of the TMD distributions may depend on the parton flavor
a [23, 38, 73]. In the present analysis, however, we assume they are flavor independent.
The justification for this choice is that most of the data we are considering are not suffi-
ciently sensitive to flavor differences, leading to unclear results. We will devote attention
to this issue in further studies.

Finally, we assume that the Gaussian width of the TMD depends on the fractional
longitudinal momentum x according to

g1(x) = N1
(1− x)α xσ

(1− x̂)α x̂σ
, (2.38)

where α, σ, and N1 ≡ g1(x̂) with x̂ = 0.1, are free parameters. Similarly, for fragmentation
functions we have

g3,4(z) = N3,4
(zβ + δ) (1− z)γ

(ẑβ + δ) (1− ẑ)γ
, (2.39)

where β, γ, δ, and N3,4 ≡ g3,4(ẑ) with ẑ = 0.5 are free parameters.
The average transverse momentum squared for the distributions in eq. (2.36) and (2.37)

can be computed analytically:

〈
k2
⊥
〉
(x) =

g1(x) + 2λg21(x)

1 + λg1(x)
,

〈
P 2
⊥
〉
(z) =

g23(z) + 2λF g34(z)

g3(z) + λF g24(z)
. (2.40)

3 Data analysis

The main goals of our work are to extract information about intrinsic transverse momenta,
to study the evolution of TMD parton distributions and fragmentation functions over a large
enough range of energy, and to test their universality among different processes. To achieve
this we included measurements taken from SIDIS, Drell-Yan and Z boson production from
different experimental collaborations at different energy scales. In this section we describe
the data sets considered for each process and the applied kinematic cuts.

Table 1 refers to the data sets for SIDIS off proton target (Hermes experiment) and
presents their kinematic ranges. The same holds for table 2, table 3, table 4 for SIDIS
off deuteron (Hermes and Compass experiments), Drell-Yan events at low energy and
Z boson production respectively. If not specified otherwise, the theoretical formulas are
computed at the average values of the kinematic variables in each bin.

3.1 Semi-inclusive DIS data

The SIDIS data are taken from Hermes [74] and Compass [75] experiments. Both data
sets have already been analyzed in previous works, e.g., refs. [23, 76], however they have
never been fitted together, including also the contributions deriving from TMD evolution.

The application of the TMD formalism to SIDIS depends on the capability of identifying
the current fragmentation region. This task has been recently discussed in ref. [39], where
the authors point out a possible overlap among different fragmentation regions when the
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from the presence of components of the quark wave function with angular momentum
L = 1 [67–71]. Similar features occur in models of fragmentation functions [38, 67, 72].

The Gaussian width of the TMD distributions may depend on the parton flavor
a [23, 38, 73]. In the present analysis, however, we assume they are flavor independent.
The justification for this choice is that most of the data we are considering are not suffi-
ciently sensitive to flavor differences, leading to unclear results. We will devote attention
to this issue in further studies.

Finally, we assume that the Gaussian width of the TMD depends on the fractional
longitudinal momentum x according to

g1(x) = N1
(1− x)α xσ

(1− x̂)α x̂σ
, (2.38)

where α, σ, and N1 ≡ g1(x̂) with x̂ = 0.1, are free parameters. Similarly, for fragmentation
functions we have

g3,4(z) = N3,4
(zβ + δ) (1− z)γ

(ẑβ + δ) (1− ẑ)γ
, (2.39)

where β, γ, δ, and N3,4 ≡ g3,4(ẑ) with ẑ = 0.5 are free parameters.
The average transverse momentum squared for the distributions in eq. (2.36) and (2.37)

can be computed analytically:

〈
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⊥
〉
(x) =

g1(x) + 2λg21(x)

1 + λg1(x)
,

〈
P 2
⊥
〉
(z) =

g23(z) + 2λF g34(z)

g3(z) + λF g24(z)
. (2.40)

3 Data analysis

The main goals of our work are to extract information about intrinsic transverse momenta,
to study the evolution of TMD parton distributions and fragmentation functions over a large
enough range of energy, and to test their universality among different processes. To achieve
this we included measurements taken from SIDIS, Drell-Yan and Z boson production from
different experimental collaborations at different energy scales. In this section we describe
the data sets considered for each process and the applied kinematic cuts.

Table 1 refers to the data sets for SIDIS off proton target (Hermes experiment) and
presents their kinematic ranges. The same holds for table 2, table 3, table 4 for SIDIS
off deuteron (Hermes and Compass experiments), Drell-Yan events at low energy and
Z boson production respectively. If not specified otherwise, the theoretical formulas are
computed at the average values of the kinematic variables in each bin.

3.1 Semi-inclusive DIS data

The SIDIS data are taken from Hermes [74] and Compass [75] experiments. Both data
sets have already been analyzed in previous works, e.g., refs. [23, 76], however they have
never been fitted together, including also the contributions deriving from TMD evolution.

The application of the TMD formalism to SIDIS depends on the capability of identifying
the current fragmentation region. This task has been recently discussed in ref. [39], where
the authors point out a possible overlap among different fragmentation regions when the
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from the presence of components of the quark wave function with angular momentum
L = 1 [67–71]. Similar features occur in models of fragmentation functions [38, 67, 72].

The Gaussian width of the TMD distributions may depend on the parton flavor
a [23, 38, 73]. In the present analysis, however, we assume they are flavor independent.
The justification for this choice is that most of the data we are considering are not suffi-
ciently sensitive to flavor differences, leading to unclear results. We will devote attention
to this issue in further studies.

Finally, we assume that the Gaussian width of the TMD depends on the fractional
longitudinal momentum x according to

g1(x) = N1
(1− x)α xσ

(1− x̂)α x̂σ
, (2.38)

where α, σ, and N1 ≡ g1(x̂) with x̂ = 0.1, are free parameters. Similarly, for fragmentation
functions we have

g3,4(z) = N3,4
(zβ + δ) (1− z)γ

(ẑβ + δ) (1− ẑ)γ
, (2.39)

where β, γ, δ, and N3,4 ≡ g3,4(ẑ) with ẑ = 0.5 are free parameters.
The average transverse momentum squared for the distributions in eq. (2.36) and (2.37)

can be computed analytically:

〈
k2
⊥
〉
(x) =

g1(x) + 2λg21(x)

1 + λg1(x)
,

〈
P 2
⊥
〉
(z) =

g23(z) + 2λF g34(z)

g3(z) + λF g24(z)
. (2.40)

3 Data analysis

The main goals of our work are to extract information about intrinsic transverse momenta,
to study the evolution of TMD parton distributions and fragmentation functions over a large
enough range of energy, and to test their universality among different processes. To achieve
this we included measurements taken from SIDIS, Drell-Yan and Z boson production from
different experimental collaborations at different energy scales. In this section we describe
the data sets considered for each process and the applied kinematic cuts.

Table 1 refers to the data sets for SIDIS off proton target (Hermes experiment) and
presents their kinematic ranges. The same holds for table 2, table 3, table 4 for SIDIS
off deuteron (Hermes and Compass experiments), Drell-Yan events at low energy and
Z boson production respectively. If not specified otherwise, the theoretical formulas are
computed at the average values of the kinematic variables in each bin.

3.1 Semi-inclusive DIS data

The SIDIS data are taken from Hermes [74] and Compass [75] experiments. Both data
sets have already been analyzed in previous works, e.g., refs. [23, 76], however they have
never been fitted together, including also the contributions deriving from TMD evolution.

The application of the TMD formalism to SIDIS depends on the capability of identifying
the current fragmentation region. This task has been recently discussed in ref. [39], where
the authors point out a possible overlap among different fragmentation regions when the
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TMD’s “effective width”

Evidence of different behaviors for different flavors

Evidence of different behaviors for different measured hadrons

QCD in the Standard ModelMAP24: main results
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Kinematics

Pseudodata generation
Central value obtained using average parameters of MAP24 baseline fit 

Uncertainties of pseudodata
Stat
Sys
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π+

π−

K+

K−

See Ye’s talk



⇠ 1600

<latexit sha1_base64="6kPwUOSS8//dMMGzJ/ngVt5iwm8=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqmTE17LoxmUF+5B2KJk004YmmSHJCGXoV7hxoYhbP8edf2PazkJbD1w4nHMv994TJoIbi/G3V1hZXVvfKG6WtrZ3dvfK+wdNE6easgaNRazbITFMcMUallvB2olmRIaCtcLR7dRvPTFteKwe7DhhgSQDxSNOiXXSY9dwifxLjHvlCq7iGdAy8XNSgRz1Xvmr249pKpmyVBBjOj5ObJARbTkVbFLqpoYlhI7IgHUcVUQyE2SzgyfoxCl9FMXalbJopv6eyIg0ZixD1ymJHZpFbyr+53VSG10HGVdJapmi80VRKpCN0fR71OeaUSvGjhCqubsV0SHRhFqXUcmF4C++vEyaZ1X/vHpxf16p3eRxFOEIjuEUfLiCGtxBHRpAQcIzvMKbp70X7937mLcWvHzmEP7A+/wBQw+PaA==</latexit>

Included dataset Final-state hadrons

⇡+

<latexit sha1_base64="p/IF/+4x87Cob53w+74JRiNluQs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkmkoseiF48VTFtoY9lsp+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhQ8epYuizWMSqFVKNgkv0DTcCW4lCGoUCm+Hoduo3n1BpHssHM04wiOhA8j5n1FjJ7yT88bxbKrsVdwayTLyclCFHvVv66vRilkYoDRNU67bnJibIqDKcCZwUO6nGhLIRHWDbUkkj1EE2O3ZCTq3SI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DjIuk9SgZPNF/VQQE5Pp56THFTIjxpZQpri9lbAhVZQZm0/RhuAtvrxMGhcVr1q5vK+Wazd5HAU4hhM4Aw+uoAZ3UAcfGHB4hld4c6Tz4rw7H/PWFSefOYI/cD5/AG6ijnI=</latexit>

⇡�

<latexit sha1_base64="C0Q/8OaM625E9uaH8/7sJAGiyso=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0WPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAiujet+Oyura+sbm4Wt4vbO7t5+6eCwoeNUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0O/WbT6g0j+WDGScYRHQgeZ8zaqzkdxL+eN4tld2KOwNZJl5OypCj3i19dXoxSyOUhgmqddtzExNkVBnOBE6KnVRjQtmIDrBtqaQR6iCbHTshp1bpkX6sbElDZurviYxGWo+j0HZG1Az1ojcV//PaqelfBxmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadoQ/AWX14mjYuKV61c3lfLtZs8jgIcwwmcgQdXUIM7qIMPDDg8wyu8OdJ5cd6dj3nripPPHMEfOJ8/caqOdA==</latexit>

Q2 > 1.4 GeV2 (1)

0.2 < z < 0.7 (2)

qT < 0.2Q (DY) (3)

PhT < min
⇥
min [0.2Q, 0.5zQ] + 0.3GeV, zQ

⇤
(SIDIS) (4)

<latexit sha1_base64="p4A3BKmEneBFR46A9ZPYvxDiM4Q="></latexit>

Q2 > 1.4 GeV2 (1)

0.2 < z < 0.7 (2)

qT < 0.2Q (DY) (3)

PhT < min
⇥
min [0.2Q, 0.5zQ] + 0.3GeV, zQ

⇤
(SIDIS) (4)

<latexit sha1_base64="p4A3BKmEneBFR46A9ZPYvxDiM4Q="></latexit>

⇠ 2000

<latexit sha1_base64="Yx5jIEg0HavTUWg0eHBa5t7l8b4=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KplS0WXRjcsK9gEzQ8mkmTY0jyHJCGXoZ7hxoYhbv8adf2PazkJbD1w4nHMv994Tp5wZi9C3V9rY3NreKe9W9vYPDo+qxyddozJNaIcornQ/xoZyJmnHMstpP9UUi5jTXjy5m/u9J6oNU/LRTlMaCTySLGEEWycFoWEChrCBEBpUa6iOFoDrxC9IDRRoD6pf4VCRTFBpCcfGBD5KbZRjbRnhdFYJM0NTTCZ4RANHJRbURPni5Bm8cMoQJkq7khYu1N8TORbGTEXsOgW2Y7PqzcX/vCCzyU2UM5lmlkqyXJRkHFoF5//DIdOUWD51BBPN3K2QjLHGxLqUKi4Ef/XlddJt1P1m/eqhWWvdFnGUwRk4B5fAB9egBe5BG3QAAQo8g1fw5lnvxXv3PpatJa+YOQV/4H3+AEcxj/M=</latexit>

MAP24

+

SoLID 

pseudodata

16

xB < 0.7

<latexit sha1_base64="MOx7KPssLc7RJGNtitDAwy0Z9eo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgddxJJBYWITaWEcyHJEfY2+wlS3b3jt09MYT8ChsLRWz9OXb+GzfJFZr4YODx3gwz88KEM20879vJra1vbG7ltws7u3v7B8XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4ehm5rceqdIslvdmnNBA4IFkESPYWOnhqVdD18hzK71iyXO9OdAq8TNSggz1XvGr249JKqg0hGOtO76XmGCClWGE02mhm2qaYDLCA9qxVGJBdTCZHzxFZ1bpoyhWtqRBc/X3xAQLrccitJ0Cm6Fe9mbif14nNdFVMGEySQ2VZLEoSjkyMZp9j/pMUWL42BJMFLO3IjLEChNjMyrYEPzll1dJ88L1y+7lXblUrWVx5OEETuEcfKhAFW6hDg0gIOAZXuHNUc6L8+58LFpzTjZzDH/gfP4ArJCPBg==</latexit>

K+

<latexit sha1_base64="LhKT6oLWjT+5SUKPnO2XcTKi5yk=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBAEIexKRI9BL4KXiOYByRpmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyePgyYWNBRV3XR3BYng2rjut7O0vLK6tp7byG9ube/sFvb26zpOFcMai0WsmgHVKLjEmuFGYDNRSKNAYCMYXI/9xhMqzWP5YIYJ+hHtSR5yRo2V7m8fTzuFoltyJyCLxJuRIsxQ7RS+2t2YpRFKwwTVuuW5ifEzqgxnAkf5dqoxoWxAe9iyVNIItZ9NTh2RY6t0SRgrW9KQifp7IqOR1sMosJ0RNX09743F/7xWasJLP+MySQ1KNl0UpoKYmIz/Jl2ukBkxtIQyxe2thPWposzYdPI2BG/+5UVSPyt55dL5XblYuZrFkYNDOIIT8OACKnADVagBgx48wyu8OcJ5cd6dj2nrkjObOYA/cD5/AL8OjXQ=</latexit>

K�

<latexit sha1_base64="wYxvKGbskFSx87ClcAYJHV0Uoq0=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHYlosegF8FLRPOAZA2zk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMrsd+4wmV5rF8MMME/Yj2JA85o8ZK97ePp51C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpn5W8cun8rlysXM3iyMEhHMEJeHABFbiBKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/whaNdg==</latexit>

10°3 10°2 10°1 100

x

100

101

102

103

Q
2
[G

eV
2
]

HERMES
COMPASS
JLAB 12

JLab 12
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It can happen that the error bands after the impact study are 
similar or slightly larger than the baseline ones in certain regions

1- Intrinsic uncertainty from collinear PDF set (unavoidable)

3- Specific number of replicas (fixed by MAP24 extraction)

 Statistical fluctuations→

2- Correlations (similar bands for given flavor, but smaller xsec)

QCD in the Standard ModelDISCLAIMER for impact studies
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QCD in the Standard ModelOutlook and Conclusions
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We can study the impact of SoLID pseudodata on MAP24 global fit

21

 state-of-the-art theoretical accuracy→
 coherent framework (many benchmarks)→

Our study on SoLID12 shows impact at large-x

 no precise exp. data in MAP24 (HERMES)→
 provide a constraint on quark TMDs in the valence region (d, u)→
 useful to understand the role of power corrections in SIDIS→

QCD in the Standard ModelOutlook and Conclusions

 nuclear (light) corrections never studied in TMD framework→

Hadron-Mass corrections (kinematics)
Higher-Twist corrections (dynamics)

See Accardi’s talk in Frascati
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QCD in the Standard ModelStructure of a TMD: NP content

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�
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|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>
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bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>
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bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>
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bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>

23

QCD in the Standard ModelStructure of a TMD: NP content

bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



b⇤-prescription

<latexit sha1_base64="/qd+dxfajFRSyIhIvCyfVuUYN+g=">AAACB3icdVDLSgMxFM34rPVVdSlIsAgiOMxMp9TZFd24rGAf0JaSSdM2NPMguSOWoTs3/oobF4q49Rfc+TemD0FFDwQO59zLzTl+LLgCy/owFhaXlldWM2vZ9Y3Nre3czm5NRYmkrEojEcmGTxQTPGRV4CBYI5aMBL5gdX94MfHrN0wqHoXXMIpZOyD9kPc4JaClTu6gBewWUn/cOZmxU72uqOTxxB93cnnLdLySWyhgy3Qdr+g6mhQ913M8bJvWFHk0R6WTe291I5oELAQqiFJN24qhnRIJnAo2zrYSxWJCh6TPmpqGJGCqnU5zjPGRVrq4F0n9QsBT9ftGSgKlRoGvJwMCA/Xbm4h/ec0EemftlIdxAiyks0O9RGCI8KQU3OWSURAjTYjOrv+K6YBIQkFXl9UlfCXF/5OaY9quWbxy8+XzeR0ZtI8O0TGyUQmV0SWqoCqi6A49oCf0bNwbj8aL8TobXTDmO3voB4y3T+kpmqc=</latexit>

µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>

23

QCD in the Standard ModelStructure of a TMD: NP content

bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

⇥fNP (x, b
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�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



b⇤-prescription

<latexit sha1_base64="/qd+dxfajFRSyIhIvCyfVuUYN+g=">AAACB3icdVDLSgMxFM34rPVVdSlIsAgiOMxMp9TZFd24rGAf0JaSSdM2NPMguSOWoTs3/oobF4q49Rfc+TemD0FFDwQO59zLzTl+LLgCy/owFhaXlldWM2vZ9Y3Nre3czm5NRYmkrEojEcmGTxQTPGRV4CBYI5aMBL5gdX94MfHrN0wqHoXXMIpZOyD9kPc4JaClTu6gBewWUn/cOZmxU72uqOTxxB93cnnLdLySWyhgy3Qdr+g6mhQ913M8bJvWFHk0R6WTe291I5oELAQqiFJN24qhnRIJnAo2zrYSxWJCh6TPmpqGJGCqnU5zjPGRVrq4F0n9QsBT9ftGSgKlRoGvJwMCA/Xbm4h/ec0EemftlIdxAiyks0O9RGCI8KQU3OWSURAjTYjOrv+K6YBIQkFXl9UlfCXF/5OaY9quWbxy8+XzeR0ZtI8O0TGyUQmV0SWqoCqi6A49oCf0bNwbj8aL8TobXTDmO3voB4y3T+kpmqc=</latexit>

µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>

23

QCD in the Standard ModelStructure of a TMD: NP content

bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

bmin =
2e��E

µ

<latexit sha1_base64="l4vvfwexXhvIF0rP5zzRb4Siw4g="></latexit>

bmax = 2e��E

<latexit sha1_base64="5mPQjZStBBmlcunyqvsUMb8GQa8=">AAACCHicbVA9SwNBEN3z2/gVtbRwMQg2hjtRtBFEESwVjApJPOY2k7i4e3fszonhuNLGv2JjoYitP8HOf+MmpvDrwcDjvRlm5kWpkpZ8/8MbGh4ZHRufmCxNTc/MzpXnF85skhmBNZGoxFxEYFHJGGskSeFFahB0pPA8uj7o+ec3aKxM4lPqptjU0IllWwogJ4Xl5SjMG4S3lGu4LQq+yzfwMl9vdEBrCA+LsFzxq34f/C8JBqTCBjgOy++NViIyjTEJBdbWAz+lZg6GpFBYlBqZxRTENXSw7mgMGm0z7z9S8FWntHg7Ma5i4n31+0QO2tqujlynBrqyv72e+J9Xz6i908xlnGaEsfha1M4Up4T3UuEtaVCQ6joCwkh3KxdXYECQy67kQgh+v/yXnG1Ug83q1slmZW9/EMcEW2IrbI0FbJvtsSN2zGpMsDv2wJ7Ys3fvPXov3utX65A3mFlkP+C9fQJym5mb</latexit>

Collins, Soper, Sterman, Nucl. Phys. B250 (1985)
Collins, Gamberg, et al., PRD (2016)
Bacchetta, Echevarria, Mulders, et al., JHEP 11 (2015)
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<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



b⇤-prescription

<latexit sha1_base64="/qd+dxfajFRSyIhIvCyfVuUYN+g=">AAACB3icdVDLSgMxFM34rPVVdSlIsAgiOMxMp9TZFd24rGAf0JaSSdM2NPMguSOWoTs3/oobF4q49Rfc+TemD0FFDwQO59zLzTl+LLgCy/owFhaXlldWM2vZ9Y3Nre3czm5NRYmkrEojEcmGTxQTPGRV4CBYI5aMBL5gdX94MfHrN0wqHoXXMIpZOyD9kPc4JaClTu6gBewWUn/cOZmxU72uqOTxxB93cnnLdLySWyhgy3Qdr+g6mhQ913M8bJvWFHk0R6WTe291I5oELAQqiFJN24qhnRIJnAo2zrYSxWJCh6TPmpqGJGCqnU5zjPGRVrq4F0n9QsBT9ftGSgKlRoGvJwMCA/Xbm4h/ec0EemftlIdxAiyks0O9RGCI8KQU3OWSURAjTYjOrv+K6YBIQkFXl9UlfCXF/5OaY9quWbxy8+XzeR0ZtI8O0TGyUQmV0SWqoCqi6A49oCf0bNwbj8aL8TobXTDmO3voB4y3T+kpmqc=</latexit>

µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>

23
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bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

bmin =
2e��E

µ

<latexit sha1_base64="l4vvfwexXhvIF0rP5zzRb4Siw4g="></latexit>

bmax = 2e��E

<latexit sha1_base64="5mPQjZStBBmlcunyqvsUMb8GQa8=">AAACCHicbVA9SwNBEN3z2/gVtbRwMQg2hjtRtBFEESwVjApJPOY2k7i4e3fszonhuNLGv2JjoYitP8HOf+MmpvDrwcDjvRlm5kWpkpZ8/8MbGh4ZHRufmCxNTc/MzpXnF85skhmBNZGoxFxEYFHJGGskSeFFahB0pPA8uj7o+ec3aKxM4lPqptjU0IllWwogJ4Xl5SjMG4S3lGu4LQq+yzfwMl9vdEBrCA+LsFzxq34f/C8JBqTCBjgOy++NViIyjTEJBdbWAz+lZg6GpFBYlBqZxRTENXSw7mgMGm0z7z9S8FWntHg7Ma5i4n31+0QO2tqujlynBrqyv72e+J9Xz6i908xlnGaEsfha1M4Up4T3UuEtaVCQ6joCwkh3KxdXYECQy67kQgh+v/yXnG1Ug83q1slmZW9/EMcEW2IrbI0FbJvtsSN2zGpMsDv2wJ7Ys3fvPXov3utX65A3mFlkP+C9fQJym5mb</latexit>

Collins, Soper, Sterman, Nucl. Phys. B250 (1985)
Collins, Gamberg, et al., PRD (2016)
Bacchetta, Echevarria, Mulders, et al., JHEP 11 (2015)
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2
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<latexit sha1_base64="ykbVh03jkIMCioTMyRtb84wXqIM="></latexit>

Non-perturbativePerturbative

⇥fNP (x, b
2
T ) exp

⇢
gK(b2T ) ln

p
⇣p
⇣0

�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>



b⇤-prescription

<latexit sha1_base64="/qd+dxfajFRSyIhIvCyfVuUYN+g=">AAACB3icdVDLSgMxFM34rPVVdSlIsAgiOMxMp9TZFd24rGAf0JaSSdM2NPMguSOWoTs3/oobF4q49Rfc+TemD0FFDwQO59zLzTl+LLgCy/owFhaXlldWM2vZ9Y3Nre3czm5NRYmkrEojEcmGTxQTPGRV4CBYI5aMBL5gdX94MfHrN0wqHoXXMIpZOyD9kPc4JaClTu6gBewWUn/cOZmxU72uqOTxxB93cnnLdLySWyhgy3Qdr+g6mhQ913M8bJvWFHk0R6WTe291I5oELAQqiFJN24qhnRIJnAo2zrYSxWJCh6TPmpqGJGCqnU5zjPGRVrq4F0n9QsBT9ftGSgKlRoGvJwMCA/Xbm4h/ec0EemftlIdxAiyks0O9RGCI8KQU3OWSURAjTYjOrv+K6YBIQkFXl9UlfCXF/5OaY9quWbxy8+XzeR0ZtI8O0TGyUQmV0SWqoCqi6A49oCf0bNwbj8aL8TobXTDmO3voB4y3T+kpmqc=</latexit>

µb > µ

<latexit sha1_base64="nbHA/KY6ZDiloxDd3geLFS2t88s=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIRVdSdOOygn3AdCiZNNOGJpMhyQhl6Ge4caGIW7/GnX9jpp2Fth4IOZxzL/feEyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaFtIrlUvRBryllM24YZTnuJoliEnHbDyV3ud5+o0kzGj2aa0EDgUcwiRrCxkt8X6SBENyj/qzW37s6BVolXkBoUaA2qX/2hJKmgsSEca+17bmKCDCvDCKezSj/VNMFkgkfUtzTGguogm688Q2dWGaJIKvtig+bq744MC62nIrSVApuxXvZy8T/PT010HWQsTlJDY7IYFKUcGYny+9GQKUoMn1qCiWJ2V0TGWGFibEoVG4K3fPIq6VzUvUb98qFRa94WcZThBE7hHDy4gibcQwvaQEDCM7zCm2OcF+fd+ViUlpyi5xj+wPn8AV8fkKs=</latexit>

23
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bT � 1

<latexit sha1_base64="CLbJDx20n0U5MLweUhe1XMauIvk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVFj0WvXis0C9pl5JNs9vQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZekHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M397hNVmsWyZaYJ9QWOJAsZwcZKj8GwhQZRhLxhueJW3QXQOvFyUoEczWH5azCKSSqoNIRjrfuemxg/w8owwumsNEg1TTCZ4Ij2LZVYUO1ni4Nn6MIqIxTGypY0aKH+nsiw0HoqAtspsBnrVW8u/uf1UxPe+BmTSWqoJMtFYcqRidH8ezRiihLDp5Zgopi9FZExVpgYm1HJhuCtvrxOOldVr1atP9Qqjds8jiKcwTlcggfX0IB7aEIbCAh4hld4c5Tz4rw7H8vWgpPPnMIfOJ8/eSiPjA==</latexit>

bT ⌧ 1

<latexit sha1_base64="nccjecJax+dpax3eutTOTv+ABys=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48R8pJkCbOT2WTIPJaZWSEs+QovHhTx6ud482+cJHvQxIKGoqqb7q4o4cxY3//2CmvrG5tbxe3Szu7e/kH58KhlVKoJbRLFle5E2FDOJG1aZjntJJpiEXHajsZ3M7/9RLVhSjbsJKGhwEPJYkawddJj1G+gHuco6JcrftWfA62SICcVyFHvl796A0VSQaUlHBvTDfzEhhnWlhFOp6VeamiCyRgPaddRiQU1YTY/eIrOnDJAsdKupEVz9fdEhoUxExG5ToHtyCx7M/E/r5va+CbMmExSSyVZLIpTjqxCs+/RgGlKLJ84golm7lZERlhjYl1GJRdCsPzyKmldVIPL6tXDZaV2m8dRhBM4hXMI4BpqcA91aAIBAc/wCm+e9l68d+9j0Vrw8plj+APv8weIaY+W</latexit>

1

<latexit sha1_base64="Ac0NkpFEohMj6rOoJ/K8i9k2AU0=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDbbTbt2sxt2J0Io/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemAhu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmayFGwTqIZiUPB2uH4dua3n5g2XMkHzBIWxGQoecQpQSu1elxGmPXLFa/qzeGuEj8nFcjR6Je/egNF05hJpIIY0/W9BIMJ0cipYNNSLzUsIXRMhqxrqSQxM8Fkfu3UPbPKwI2UtiXRnau/JyYkNiaLQ9sZExyZZW8m/ud1U4yugwmXSYpM0sWiKBUuKnf2ujvgmlEUmSWEam5vdemIaELRBlSyIfjLL6+S1kXVr1Uv72uV+k0eRxFO4BTOwYcrqMMdNKAJFB7hGV7hzVHOi/PufCxaC04+cwx/4Hz+AMTHj0Q=</latexit>

0

<latexit sha1_base64="N5TJ24ZtGvvOJUapKeIo4Hi0i/I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlptsvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPe7GMvA==</latexit>

↵S(µb) ! +1

<latexit sha1_base64="HgztRb7t9rrvZDPDpIlf17vHuJY=">AAACDHicbVDLSgMxFM34rPVVdekmWARFKDNS0WXRjcuK9gGdUu6kmTaYyQzJHaWUfoAbf8WNC0Xc+gHu/BvTdhZaPRA4nHMuN/cEiRQGXffLmZtfWFxazq3kV9fWNzYLW9t1E6ea8RqLZaybARguheI1FCh5M9EcokDyRnB7MfYbd1wbEasbHCS8HUFPiVAwQCt1CkUfZNKHzvWBH6Wd4JD6WvT6CFrH9/TIFyrEgU25JXcC+pd4GSmSDNVO4dPvxiyNuEImwZiW5ybYHoJGwSQf5f3U8ATYLfR4y1IFETft4eSYEd23SpeGsbZPIZ2oPyeGEBkziAKbjAD7ZtYbi/95rRTDs/ZQqCRFrth0UZhKijEdN0O7QnOGcmAJMC3sXynrgwaGtr+8LcGbPfkvqR+XvHLp5KpcrJxndeTILtkjB8Qjp6RCLkmV1AgjD+SJvJBX59F5dt6c92l0zslmdsgvOB/fHWybCw==</latexit>

bmin =
2e��E

µ

<latexit sha1_base64="l4vvfwexXhvIF0rP5zzRb4Siw4g="></latexit>

bmax = 2e��E

<latexit sha1_base64="5mPQjZStBBmlcunyqvsUMb8GQa8=">AAACCHicbVA9SwNBEN3z2/gVtbRwMQg2hjtRtBFEESwVjApJPOY2k7i4e3fszonhuNLGv2JjoYitP8HOf+MmpvDrwcDjvRlm5kWpkpZ8/8MbGh4ZHRufmCxNTc/MzpXnF85skhmBNZGoxFxEYFHJGGskSeFFahB0pPA8uj7o+ec3aKxM4lPqptjU0IllWwogJ4Xl5SjMG4S3lGu4LQq+yzfwMl9vdEBrCA+LsFzxq34f/C8JBqTCBjgOy++NViIyjTEJBdbWAz+lZg6GpFBYlBqZxRTENXSw7mgMGm0z7z9S8FWntHg7Ma5i4n31+0QO2tqujlynBrqyv72e+J9Xz6i908xlnGaEsfha1M4Up4T3UuEtaVCQ6joCwkh3KxdXYECQy67kQgh+v/yXnG1Ug83q1slmZW9/EMcEW2IrbI0FbJvtsSN2zGpMsDv2wJ7Ys3fvPXov3utX65A3mFlkP+C9fQJym5mb</latexit>

Collins, Soper, Sterman, Nucl. Phys. B250 (1985)
Collins, Gamberg, et al., PRD (2016)
Bacchetta, Echevarria, Mulders, et al., JHEP 11 (2015)
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<latexit sha1_base64="ykbVh03jkIMCioTMyRtb84wXqIM="></latexit>

Non-perturbativePerturbative

⇥fNP (x, b
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T ) exp

⇢
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p
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�

<latexit sha1_base64="6QMFF/hy8Py/XssoFlkUbLdIE94="></latexit>

: C

µb =
2e��E

|bT |

<latexit sha1_base64="wb/BcsBr09gB3UWOfcC5Mc0dPR4=">AAACG3icbVDLSsNAFJ34rPVVdelmsAhuLEmp6EYoiuCyQl/Q1DCZTNqhM0mYmQglzX+48VfcuFDEleDCv3HSZqGtB4Y5nHMv997jRoxKZZrfxtLyyuraemGjuLm1vbNb2ttvyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdXWd+54EIScOgqcYR6XM0CKhPMVJackpVm8eOCy+h7QuEkyq5T07tAeIcOTdpmkxsN2SeHHP9JW7qNCdp0SmVzYo5BVwkVk7KIEfDKX3aXohjTgKFGZKyZ5mR6idIKIoZSYt2LEmE8AgNSE/TAHEi+8n0thQea8WDfij0CxScqr87EsRltp+u5EgN5byXif95vVj5F/2EBlGsSIBng/yYQRXCLCjoUUGwYmNNEBZU7wrxEOmQlI4zC8GaP3mRtKsVq1Y5u6uV61d5HAVwCI7ACbDAOaiDW9AALYDBI3gGr+DNeDJejHfjY1a6ZOQ9B+APjK8fkBihyg==</latexit>
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(TMD region)

Approximately follows the behaviour of Generalized Parton Model e.g.

Note however this is not an exact correspondence (and 
NO TMD evolution here) 

Normalization issue 
confirmed also in other 
analyses  from different 
collaborations

QCD in the Standard Model

Gonzalez-Hernandez, PoS DIS2019 (2019)

Normalization of SIDIS calculation

Vladimirov, JHEP 12 (2023) 
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Approximately follows the behaviour of Generalized Parton Model e.g.

Note however this is not an exact correspondence (and 
NO TMD evolution here) 

Normalization issue 
confirmed also in other 
analyses  from different 
collaborations

QCD in the Standard Model

Gonzalez-Hernandez, PoS DIS2019 (2019)

Gonzalez-Hernandez, PoS DIS2019 (2019)

Sun, Isaacson, Yuan, Yuan,  IJNP A (2014)

Normalization of SIDIS calculation

Vladimirov, JHEP 12 (2023) 



25

QCD in the Standard Model

MAP22 work solution

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



25

QCD in the Standard Model

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

MAP22 work solution

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



25

QCD in the Standard Model

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

MAP22 work solution

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



Khalek, Bertone, Nocera, et al., PRD 104 (2021)

25

QCD in the Standard Model

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

Good agreement theory/data

MAP22 work solution

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



Khalek, Bertone, Nocera, et al., PRD 104 (2021)

25

QCD in the Standard Model

Piacenza, PhD thesis (2020)

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

Normalization of prediction such that Good agreement theory/data

MAP22 work solution

Z
dPhTW (x, z,Q, PhT ) =

d�

dxdQdz

<latexit sha1_base64="5/EFUZ1N6Y1qHQmH7aFHlFv4Nm0="></latexit>

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



Khalek, Bertone, Nocera, et al., PRD 104 (2021)

25

QCD in the Standard Model

Piacenza, PhD thesis (2020)

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

Normalization of prediction such that Good agreement theory/data

MAP22 work solution

n(x, z,Q) =
d�

dxdQdz

�Z
dPhTW (x, z,Q, PhT )

<latexit sha1_base64="tFjESQqwrqjHCZjEyotgbBVVOOw="></latexit>

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



Khalek, Bertone, Nocera, et al., PRD 104 (2021)

25

QCD in the Standard Model

Piacenza, PhD thesis (2020)

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

Normalization of prediction such that Good agreement theory/data

MAP22 work solution

M(x, z, PhT , Q) = n(x, z,Q)W (x, z,Q, PhT )

�
d�

dxdQ

<latexit sha1_base64="ppIiqQnCyBiUZ1gRE0X49u3XO/E="></latexit>

n(x, z,Q) =
d�

dxdQdz

�Z
dPhTW (x, z,Q, PhT )

<latexit sha1_base64="tFjESQqwrqjHCZjEyotgbBVVOOw="></latexit>

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)



Khalek, Bertone, Nocera, et al., PRD 104 (2021)
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QCD in the Standard Model

Piacenza, PhD thesis (2020)

SIDIS multiplicity M(x, z, PhT , Q) =
d�

dxdQdzdPhT

�
d�

dxdQ

<latexit sha1_base64="m7G6TuNt4o/tNg6acVoDNTLVDYg="></latexit>

Collinear SIDIS cross section 
d�

dxdQdz

<latexit sha1_base64="s8wjn6Kdk2vuCm4tHXTsauW3e4A=">AAACDHicbVC7TsMwFHXKq5RXgZHFokJiqhJUBGMFC2Mr0YfURJXjOK1V24lsB1GifAALv8LCAEKsfAAbf4ObZoCWK1k6Pufce+3jx4wqbdvfVmlldW19o7xZ2dre2d2r7h90VZRITDo4YpHs+0gRRgXpaKoZ6ceSIO4z0vMn1zO9d0ekopG41dOYeByNBA0pRtpQw2rNDSXCaeAqOuIoS4P7oO3mY1NJAnN/yDLjsut2XnAZOAWogaJaw+qXG0Q44URozJBSA8eOtZciqSlmJKu4iSIxwhM0IgMDBeJEeWm+NYMnhglgGElzhIY5+7sjRVypKfeNkyM9VovajPxPGyQ6vPRSKuJEE4Hni8KEQR3BWTIwoJJgzaYGICypeSvEY2TS0Sa/ignBWfzyMuie1Z1G/bzdqDWvijjK4Agcg1PggAvQBDegBToAg0fwDF7Bm/VkvVjv1sfcWrKKnkPwp6zPH/75nN8=</latexit>

Normalization of prediction such that Good agreement theory/data

Calculable before the fit

MAP22 work solution

M(x, z, PhT , Q) = n(x, z,Q)W (x, z,Q, PhT )

�
d�

dxdQ

<latexit sha1_base64="ppIiqQnCyBiUZ1gRE0X49u3XO/E="></latexit>

n(x, z,Q) =
d�

dxdQdz

�Z
dPhTW (x, z,Q, PhT )

<latexit sha1_base64="tFjESQqwrqjHCZjEyotgbBVVOOw="></latexit>

Normalization of SIDIS calculation

MAP Collaboration, JHEP 10 (2022)
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QCD in the Standard ModelMAPTMD24: new approach

high sensitivity to flavor dependence

low sensitivity to flavor dependence

e+ p ! e0 + ⇡+ +X

<latexit sha1_base64="sB28kFZ13esnCEFHkjNcoe0GDJA=">AAACCnicbVDLSgMxFM34rPU16tJNtIhCocxIRZdFNy4r2Ad0xpJJ77ShmcmQZJRSunbjr7hxoYhbv8Cdf2PazkJbD1zu4Zx7Se4JEs6Udpxva2FxaXllNbeWX9/Y3Nq2d3brSqSSQo0KLmQzIAo4i6GmmebQTCSQKODQCPpXY79xD1IxEd/qQQJ+RLoxCxkl2kht+wBwESfYk6zb00RK8YDh2Ehewu6Kpjdx2y44JWcCPE/cjBRQhmrb/vI6gqYRxJpyolTLdRLtD4nUjHIY5b1UQUJon3ShZWhMIlD+cHLKCB8ZpYNDIU3FGk/U3xtDEik1iAIzGRHdU7PeWPzPa6U6vPCHLE5SDTGdPhSmHGuBx7ngDpNANR8YQqhk5q+Y9ogkVJv08iYEd/bkeVI/Lbnl0tlNuVC5zOLIoX10iE6Qi85RBV2jKqohih7RM3pFb9aT9WK9Wx/T0QUr29lDf2B9/gC2u5e6</latexit>

e+ p ! e0 + ⇡� +X

<latexit sha1_base64="AtAbSut3BJcgQsvpab5wrckWSxI=">AAACCnicbVDLSgMxFM34rPU16tJNtIiCWGakosuiG5cV7AM6tWTSO21oZiYkGaUMXbvxV9y4UMStX+DOvzFtZ6GtBy73cM69JPf4gjOlHefbmptfWFxazq3kV9fWNzbtre2aihNJoUpjHsuGTxRwFkFVM82hISSQ0OdQ9/tXI79+D1KxOLrVAwGtkHQjFjBKtJHa9h7gYyywJ1m3p4mU8QOGQyN5gt2dmN7AbbvgFJ0x8CxxM1JAGSpt+8vrxDQJIdKUE6WariN0KyVSM8phmPcSBYLQPulC09CIhKBa6fiUIT4wSgcHsTQVaTxWf2+kJFRqEPpmMiS6p6a9kfif10x0cNFKWSQSDRGdPBQkHOsYj3LBHSaBaj4whFDJzF8x7RFJqDbp5U0I7vTJs6R2WnRLxbObUqF8mcWRQ7toHx0hF52jMrpGFVRFFD2iZ/SK3qwn68V6tz4mo3NWtrOD/sD6/AG5zZe8</latexit>

e+ p ! e0 +K� +X

<latexit sha1_base64="bBQkuOHPl5pV43qlfTWSX2BLefY=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZREMuMVHRZdCO4qWAf0I4lk962oZnMkGSUMnTpxl9x40IRt36CO//GtJ2Fth64l8M595Lc40ecKe0431Zmbn5hcSm7nFtZXVvfsDe3qiqMJYUKDXko6z5RwJmAimaaQz2SQAKfQ83vX4782j1IxUJxqwcReAHpCtZhlGgjtexdwEc4wk3Juj1NpAwfMBwY6fru2PQ6btl5p+CMgWeJm5I8SlFu2V/NdkjjAISmnCjVcJ1IewmRmlEOw1wzVhAR2iddaBgqSADKS8aHDPG+Udq4E0pTQuOx+nsjIYFSg8A3kwHRPTXtjcT/vEasO+dewkQUaxB08lAn5liHeJQKbjMJVPOBIYRKZv6KaY9IQrXJLmdCcKdPniXVk4JbLJzeFPOlizSOLNpBe+gQuegMldAVKqMKougRPaNX9GY9WS/Wu/UxGc1Y6c42+gPr8wf2wZa+</latexit>

e+ p ! e0 +K+ +X

<latexit sha1_base64="llcVngaRU5JMIoLrE5AQcIUdVhw=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZRKJQZqeiy6EZwU8E+oB1LJr1tQzOTIckoZejSjb/ixoUibv0Ed/6NaTsLbT1wL4dz7iW5x484U9pxvq3MwuLS8kp2Nbe2vrG5ZW/v1JSIJYUqFVzIhk8UcBZCVTPNoRFJIIHPoe4PLsd+/R6kYiK81cMIvID0QtZllGgjte19wAUc4ZZkvb4mUooHDEdGur4rmN7AbTvvFJ0J8DxxU5JHKSpt+6vVETQOINSUE6WarhNpLyFSM8phlGvFCiJCB6QHTUNDEoDykskhI3xolA7uCmkq1Hii/t5ISKDUMPDNZEB0X816Y/E/rxnr7rmXsDCKNYR0+lA35lgLPE4Fd5gEqvnQEEIlM3/FtE8kodpklzMhuLMnz5PaSdEtFU9vSvnyRRpHFu2hA3SMXHSGyugKVVAVUfSIntErerOerBfr3fqYjmasdGcX/YH1+QPzr5a8</latexit>

+ deuteron target

e+ d ! e0 + h+ +X

<latexit sha1_base64="kocVJRtA1qyPkiqM/nkzvpgSFeI=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGFQkmkosuiG5cV7APaWCaTm2bo5MHMRCmhOzf+ihsXirj1F9z5N07bLLT1wL0czrmXmXvchDOpLOvbWFhcWl5ZLawV1zc2t7bNnd2mjFNBoUFjHou2SyRwFkFDMcWhnQggocuh5Q6uxn7rHoRkcXSrhgk4IelHzGeUKC31zAPAZezhrmD9QBEh4gcMx1oK7sq6t3tmyapYE+B5YuekhHLUe+ZX14tpGkKkKCdSdmwrUU5GhGKUw6jYTSUkhA5IHzqaRiQE6WSTO0b4SCse9mOhK1J4ov7eyEgo5TB09WRIVCBnvbH4n9dJlX/hZCxKUgURnT7kpxyrGI9DwR4TQBUfakKoYPqvmAZEEKp0dEUdgj178jxpnlbsauXsplqqXeZxFNA+OkQnyEbnqIauUR01EEWP6Bm9ojfjyXgx3o2P6eiCke/soT8wPn8AroWWow==</latexit>

e+ d ! e0 + h� +X

<latexit sha1_base64="5YrO8V6FeZ/RC49R8Q4bujX6cGM=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBEFsSRS0WXRjcsK9gFtLJPJTTN08mBmopTQnRt/xY0LRdz6C+78G6dtFtp64F4O59zLzD1uwplUlvVtzM0vLC4tF1aKq2vrG5vm1nZDxqmgUKcxj0XLJRI4i6CumOLQSgSQ0OXQdPtXI795D0KyOLpVgwSckPQi5jNKlJa65h7gY+zhjmC9QBEh4gcMh1oK7k50b3XNklW2xsCzxM5JCeWodc2vjhfTNIRIUU6kbNtWopyMCMUoh2Gxk0pICO2THrQ1jUgI0snGdwzxgVY87MdCV6TwWP29kZFQykHo6smQqEBOeyPxP6+dKv/CyViUpAoiOnnITzlWMR6Fgj0mgCo+0IRQwfRfMQ2IIFTp6Io6BHv65FnSOC3blfLZTaVUvczjKKBdtI+OkI3OURVdoxqqI4oe0TN6RW/Gk/FivBsfk9E5I9/ZQX9gfP4AsZWWpQ==</latexit>

p+ p ! �⇤/Z ! l+ + l�

<latexit sha1_base64="fvfD7Plpj7ABLNxNYcQdNcKoIb0=">AAACHXicbVDLTgIxFO34RHyNunTTSEyMRJwxGF0S3bjERB6RAXKnFGhoZyZtR0MIP+LGX3HjQmNcuDH+jQVmIeBJmpycc25u7/EjzpR2nB9rYXFpeWU1tZZe39jc2rZ3dssqjCWhJRLyUFZ9UJSzgJY005xWI0lB+JxW/N71yK88UKlYGNzpfkTrAjoBazMC2khNOx/hLI6wJ1mnq0HK8BF7HRACGsf4FN9PGbyRNWHeOGnaGSfnjIHniZuQDEpQbNpfXisksaCBJhyUqrlOpOsDkJoRTodpL1Y0AtKDDq0ZGoCgqj4YXzfEh0Zp4XYozQs0Hqt/JwYglOoL3yQF6K6a9Ubif14t1u3L+oAFUaxpQCaL2jHHOsSjqnCLSUo07xsCRDLzV0y6IIFoU2jalODOnjxPymc5N587v81nCldJHSm0jw7QEXLRBSqgG1REJUTQE3pBb+jderZerQ/rcxJdsJKZPTQF6/sXwKKf1w==</latexit>

 in the initial stateqq̄
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Included dataset Final-state hadrons

⇡+

<latexit sha1_base64="p/IF/+4x87Cob53w+74JRiNluQs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQkmkoseiF48VTFtoY9lsp+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhQ8epYuizWMSqFVKNgkv0DTcCW4lCGoUCm+Hoduo3n1BpHssHM04wiOhA8j5n1FjJ7yT88bxbKrsVdwayTLyclCFHvVv66vRilkYoDRNU67bnJibIqDKcCZwUO6nGhLIRHWDbUkkj1EE2O3ZCTq3SI/1Y2ZKGzNTfExmNtB5Hoe2MqBnqRW8q/ue1U9O/DjIuk9SgZPNF/VQQE5Pp56THFTIjxpZQpri9lbAhVZQZm0/RhuAtvrxMGhcVr1q5vK+Wazd5HAU4hhM4Aw+uoAZ3UAcfGHB4hld4c6Tz4rw7H/PWFSefOYI/cD5/AG6ijnI=</latexit>

⇡�

<latexit sha1_base64="C0Q/8OaM625E9uaH8/7sJAGiyso=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSRS0WPRi8cKpi20sWy203bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAiujet+Oyura+sbm4Wt4vbO7t5+6eCwoeNUMfRZLGLVCqlGwSX6hhuBrUQhjUKBzXB0O/WbT6g0j+WDGScYRHQgeZ8zaqzkdxL+eN4tld2KOwNZJl5OypCj3i19dXoxSyOUhgmqddtzExNkVBnOBE6KnVRjQtmIDrBtqaQR6iCbHTshp1bpkX6sbElDZurviYxGWo+j0HZG1Az1ojcV//PaqelfBxmXSWpQsvmifiqIicn0c9LjCpkRY0soU9zeStiQKsqMzadoQ/AWX14mjYuKV61c3lfLtZs8jgIcwwmcgQdXUIM7qIMPDDg8wyu8OdJ5cd6dj3nripPPHMEfOJ8/caqOdA==</latexit>

Q2 > 1.4 GeV2 (1)

0.2 < z < 0.7 (2)

qT < 0.2Q (DY) (3)

PhT < min
⇥
min [0.2Q, 0.5zQ] + 0.3GeV, zQ

⇤
(SIDIS) (4)

<latexit sha1_base64="p4A3BKmEneBFR46A9ZPYvxDiM4Q="></latexit>

Q2 > 1.4 GeV2 (1)

0.2 < z < 0.7 (2)

qT < 0.2Q (DY) (3)

PhT < min
⇥
min [0.2Q, 0.5zQ] + 0.3GeV, zQ

⇤
(SIDIS) (4)

<latexit sha1_base64="p4A3BKmEneBFR46A9ZPYvxDiM4Q="></latexit>

JLab 12

⇠ 2000

<latexit sha1_base64="Yx5jIEg0HavTUWg0eHBa5t7l8b4=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KplS0WXRjcsK9gEzQ8mkmTY0jyHJCGXoZ7hxoYhbv8adf2PazkJbD1w4nHMv994Tp5wZi9C3V9rY3NreKe9W9vYPDo+qxyddozJNaIcornQ/xoZyJmnHMstpP9UUi5jTXjy5m/u9J6oNU/LRTlMaCTySLGEEWycFoWEChrCBEBpUa6iOFoDrxC9IDRRoD6pf4VCRTFBpCcfGBD5KbZRjbRnhdFYJM0NTTCZ4RANHJRbURPni5Bm8cMoQJkq7khYu1N8TORbGTEXsOgW2Y7PqzcX/vCCzyU2UM5lmlkqyXJRkHFoF5//DIdOUWD51BBPN3K2QjLHGxLqUKi4Ef/XlddJt1P1m/eqhWWvdFnGUwRk4B5fAB9egBe5BG3QAAQo8g1fw5lnvxXv3PpatJa+YOQV/4H3+AEcxj/M=</latexit>

MAP24

+

SoLID  

pseudodata

27

xB < 0.7

<latexit sha1_base64="MOx7KPssLc7RJGNtitDAwy0Z9eo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgddxJJBYWITaWEcyHJEfY2+wlS3b3jt09MYT8ChsLRWz9OXb+GzfJFZr4YODx3gwz88KEM20879vJra1vbG7ltws7u3v7B8XDo6aOU0Vog8Q8Vu0Qa8qZpA3DDKftRFEsQk5b4ehm5rceqdIslvdmnNBA4IFkESPYWOnhqVdD18hzK71iyXO9OdAq8TNSggz1XvGr249JKqg0hGOtO76XmGCClWGE02mhm2qaYDLCA9qxVGJBdTCZHzxFZ1bpoyhWtqRBc/X3xAQLrccitJ0Cm6Fe9mbif14nNdFVMGEySQ2VZLEoSjkyMZp9j/pMUWL42BJMFLO3IjLEChNjMyrYEPzll1dJ88L1y+7lXblUrWVx5OEETuEcfKhAFW6hDg0gIOAZXuHNUc6L8+58LFpzTjZzDH/gfP4ArJCPBg==</latexit>

K+

<latexit sha1_base64="LhKT6oLWjT+5SUKPnO2XcTKi5yk=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBAEIexKRI9BL4KXiOYByRpmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyePgyYWNBRV3XR3BYng2rjut7O0vLK6tp7byG9ube/sFvb26zpOFcMai0WsmgHVKLjEmuFGYDNRSKNAYCMYXI/9xhMqzWP5YIYJ+hHtSR5yRo2V7m8fTzuFoltyJyCLxJuRIsxQ7RS+2t2YpRFKwwTVuuW5ifEzqgxnAkf5dqoxoWxAe9iyVNIItZ9NTh2RY6t0SRgrW9KQifp7IqOR1sMosJ0RNX09743F/7xWasJLP+MySQ1KNl0UpoKYmIz/Jl2ukBkxtIQyxe2thPWposzYdPI2BG/+5UVSPyt55dL5XblYuZrFkYNDOIIT8OACKnADVagBgx48wyu8OcJ5cd6dj2nrkjObOYA/cD5/AL8OjXQ=</latexit>

K�

<latexit sha1_base64="wYxvKGbskFSx87ClcAYJHV0Uoq0=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHYlosegF8FLRPOAZA2zk95kyOzsMjMrhCWf4MWDIl79Im/+jZPHQRMLGoqqbrq7gkRwbVz321laXlldW89t5De3tnd2C3v7dR2nimGNxSJWzYBqFFxizXAjsJkopFEgsBEMrsd+4wmV5rF8MMME/Yj2JA85o8ZK97ePp51C0S25E5BF4s1IEWaodgpf7W7M0gilYYJq3fLcxPgZVYYzgaN8O9WYUDagPWxZKmmE2s8mp47IsVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGln3GZpAYlmy4KU0FMTMZ/ky5XyIwYWkKZ4vZWwvpUUWZsOnkbgjf/8iKpn5W8cun8rlysXM3iyMEhHMEJeHABFbiBKtSAQQ+e4RXeHOG8OO/Ox7R1yZnNHMAfOJ8/whaNdg==</latexit>

⇠ 800

<latexit sha1_base64="XlOe+XIvDWPN5pAo00nWDRPFVcs=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU8mKYo9FLx4r2A9ol5JNs21okl2TrFCW/gkvHhTx6t/x5r8xbfegrQ8GHu/NMDMvTAQ3FuNvr7C2vrG5Vdwu7ezu7R+UD49aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fj25nffmLa8Fg92EnCAkmGikecEuukTs9wiWoY98sVXMVzoFXi56QCORr98ldvENNUMmWpIMZ0fZzYICPacirYtNRLDUsIHZMh6zqqiGQmyOb3TtGZUwYoirUrZdFc/T2REWnMRIauUxI7MsveTPzP66Y2qgUZV0lqmaKLRVEqkI3R7Hk04JpRKyaOEKq5uxXREdGEWhdRyYXgL7+8SloXVf+yenV/Wanf5HEU4QRO4Rx8uIY63EEDmkBBwDO8wpv36L14797HorXg5TPH8Afe5w/Ufo8v</latexit>

QCD in the Standard ModelImpact study of SoLID pseudodata: pions
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Plotted quantity
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Plotted quantity
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Uncertainty bands

account for 68% CL

x = 0.01, 0.1, 0.3, 0.5
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Uncertainty bands

account for 68% CL

x = 0.01, 0.1, 0.3, 0.5
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Included dataset Final-state hadrons
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QCD in the Standard ModelImpact study of SoLID pseudodata: kaons
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Uncertainty bands

account for 68% CL

x = 0.01, 0.1, 0.3, 0.5
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