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From Figs. 14 and 15 in Ref. [2]: Gluon PDF and uncertainties obtained in the fit to the HERA and CMS
inclusive jet data (upper), and compared to the fit using only HERA data (lower).
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for jets with 𝑅 = 0.8.



300 1000 2000 3000 10000
 (GeV)1,2m

0.4

0.6

0.8

1

1.2

1.4
 E

W
)

×
 N

P
 

×
R

at
io

 to
 N

N
LO

 (
C

T
18

 

 (13 TeV)-133.5 fb

CMS
Preliminary

 R=0.8Tanti-k
 < 2.0

max
1.5 < |y|

Data + stat. unc.
Total exp. unc.
NP uncertainty
PDF uncertainty
Scale uncertainty
ABMP16
MSHT20
NNPDF3.1

1000200 500 2000

T 1, 2 (GeV)

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

R
at

io
 to

 N
N

LO
 (C

T1
8 

× 
N

P
 ×

 E
W

)

29.6 fb  (13 TeV)

anti-kT (R=0.8)

b < 0.5
* < 0.5

CMS Preliminary
Data + stat. unc.
Total exp. unc.
NP uncertainty
PDF uncertainty
Scale uncertainty
ABMP16
MSHT20
NNPDF3.1

From Figs. 26 and 10 in Ref. [3]: Ratio of measured double- (upper) and triple-differential (lower) cross
sections to fixed-order theoretical predictions at NNLO for jets with 𝑅 = 0.8.



0

20

40

60

80

100

120
g(

,
2 F)

CMS Preliminary

2
F = 2

t

HERA DIS + CMS 13 TeV dijets (3D)
fit unc.
model unc.
scale unc.
param. unc.

10 4 10 3 10 2 10 1

0.9
1.0
1.1

R
el

. u
nc

.

0

20

40

60

80

100

120

g(
,

2 F)

2
F = 2

t

CMS Preliminary
HERA DIS
HERA DIS + CMS 13 TeV dijets (3D)

10 4 10 3 10 2 10 1

0.9
1.0
1.1

R
el

. u
nc

.

(HERA+CMS)/HERA

From Figs. 12 and 14 in Ref. [3]: Gluon PDF and uncertainties obtained in the fit to the HERA and CMS 3D
dĳet data (upper), and compared to the fit using only HERA data (lower).



2 3 4 5 6 7

1

10

210

310

410

510

610

 > 100 GeV
T2

                              p

 >  50 GeV
T
min                              p

| <  2.5
jet

                                |y

o < 150
1,2

φ ∆0 < 

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

2 3 4 5 6 7

o < 170
1,2

φ ∆150 < 

uncertainties
syst. + stat.
stat. unc.

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

2 3 4 5 6 7

o < 180
1,2

φ ∆170 < 

Data
0.89×Pythia8 

1.63×Herwig++ 
1.25×MadGraph+Py8 
1.43×MadGraph+CA3 

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

) 
[p

b]
je

ts
(Nσ

   
   

   
   

   
   

   
   

d

CMS

M
C

 / 
D

at
a

 < 400 GeV
T1

 200 < p  (13 TeV)-136.3 fb

jetsN

2 3 4 5 6 7

1

10

210

310

410

510

610

 > 100 GeV
T2

                              p

 >  50 GeV
T
min                              p

| <  2.5
jet

                                |y

o < 150
1,2

φ ∆0 < 

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

2 3 4 5 6 7

o < 170
1,2

φ ∆150 < 

uncertainties
syst. + stat.
stat. unc.

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

2 3 4 5 6 7

o < 180
1,2

φ ∆170 < 

Data
0.97×MG5_atMC+Py8(jj) 
1.23×MG5_atMC+CA3(jj) 
1.23×MG5_atMC+CA3(jjj) 

2 3 4 5 6 7

0.5

1

1.5

= 2 = 3 = 4 = 5 = 6  7≥

) 
[p

b]
je

ts
(Nσ

   
   

   
   

   
   

   
   

d

CMS

M
C

 / 
D

at
a

 < 400 GeV
T1

 200 < p  (13 TeV)-136.3 fb

jetsN

From Figs. 8 and 9 in Ref. [4]: Comparison of measured jet multiplicity distributions to predictions from
MC event generators at LO (upper) and NLO (lower). The distributions illustrated here include events with
a leading jet transverse momentum satisfying 200 < 𝑝T < 400 GeV and are shown for three regions of the
azimuthal angle separation Δ𝜙.
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hard-collinear

<latexit sha1_base64="DjXgiWFa7c/CvxeqkMgwVmOS5YQ=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqJhSqpKsFYwcJYJPqQ2lA5jtNadZzIdkBV1P9gYQAhVv6Fjb/BSTNAy5EsHZ1zj319vJgzpW372yqtrW9sbpW3Kzu7e/sH1cOjrooSSWiHRDySfQ8rypmgHc00p/1YUhx6nPa86U3m9x6pVCwS93oWUzfEY8ECRrA20sMES//C3JLFsRxVa3bdzoFWiVOQGhRoj6pfQz8iSUiFJhwrNXDsWLsplpoRTueVYaJojMkUj+nAUIFDqtw033qOzozioyCS5giNcvV3IsWhUrPQM5Mh1hO17GXif94g0cGVmzIRJ5oKsngoSDjSEcoqQD6TlGg+MwQTycyuiJgiMNGmqIopwVn+8irpNupOs968a9Ra10UdZTiBUzgHBy6hBbfQhg4QkPAMr/BmPVkv1rv1sRgtWUXmGP7A+vwBk26SkA==</latexit>

hadronization

<latexit sha1_base64="l4a8RvcvCJJRdXJQQspT/m40J34=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyUgi6LblxWsA9oh5LJpG1oJhmTTKEO/Q43LhRx68e4829Mp7PQ1gMXTs65l9x7gpgzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpaJIrRFJJeqG2BNORO0ZZjhtBsriqOA004wuV34nSlVmknxYGYx9SM8EmzICDZW8sc4VFKwp+w1KFfcqpsBrRMvJxXI0RyUv/qhJElEhSEca93z3Nj4KVaGEU7npX6iaYzJBI9oz1KBI6r9NFt6ji6sEqKhVLaEQZn6eyLFkdazKLCdETZjveotxP+8XmKG137KRJwYKsjyo2HCkZFokQAKmaLE8JklmChmd0VkjBUmxuZUsiF4qyevk3at6tWr9ftapXGTx1GEMziHS/DgChpwB01oAYFHeIZXeHOmzovz7nwsWwtOPnMKf+B8/gBbGZJ7</latexit>

<latexit sha1_base64="Pl0P13awaMNZKdhvTkfYwlkq6zw=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiRS1GXRjcsKfUEbwmQ6aYdOJmFmUiihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTJJwp7Tjf1sbm1vbObmmvvH9weHRsn5x2VJxKQtsk5rHsBVhRzgRta6Y57SWS4ijgtBtMHnK/O6VSsVi09CyhXoRHgoWMYG0k37YHEdZjGWVcVCd+62ru2xWn5iyA1olbkAoUaPr212AYkzSiQhOOleq7TqK9DEvNCKfz8iBVNMFkgke0b6jAEVVetkg+R5dGGaIwluYJjRbq740MR0rNosBM5jnVqpeL/3n9VId3XsZEkmoqyPJQmHKkY5TXgIZMUqL5zBBMJDNZERljiYk2ZZVNCe7ql9dJ57rm3tTqT/VK476oowTncAFVcOEWGvAITWgDgSk8wyu8WZn1Yr1bH8vRDavYOYM/sD5/AFfPk3o=</latexit> ln
(k

T
)

<latexit sha1_base64="hyki+ubV1huQH8Dhl72X2R3O/xk=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKktJUAWMFTAwFkQfUhNVjuu2Vm0nsh2kKsrCr7AwgBArn8HG3+C0GaDlSFc6Oude3XtPEDGqtON8W4Wl5ZXVteJ6aWNza3vH3t1rqTCWmDRxyELZCZAijArS1FQz0okkQTxgpB2MrzO//UikoqF40JOI+BwNBR1QjLSRevaBx5EeSZ4wUXFPvRvCNIL3J2nPLjtVZwq4SNyclEGORs/+8vohjjkRGjOkVNd1Iu0nSGqKGUlLXqxIhPAYDUnXUIE4UX4yfSCFx0bpw0EoTQkNp+rviQRxpSY8MJ3ZuWrey8T/vG6sB5d+QkUUayLwbNEgZlCHMEsD9qkkWLOJIQhLam6FeIQkwtpkVjIhuPMvL5LWWdU9r9buauX6VR5HERyCI1ABLrgAdXALGqAJMEjBM3gFb9aT9WK9Wx+z1oKVz+yDP7A+fwCJpZW6</latexit>

ln(1/�R)

From Figs. 7 and 2 in Ref. [13]: Two-dimensional primary Lund jet plane density (upper) and a schematic
representation of the regions affected by different physical effects (lower).
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From Figs. 9–12 in Ref. [13]: Comparison of data to predictions obtained with different MC generators
(upper left), tunes (upper right), parton shower models (lower left), and HERWIG 7 recoil schemes (lower
right), illustrated here as a function of the emission angle in the low-𝑘T region of the primary Lund jet plane.


