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Herwig/: Matching and Merging

 Herwig 7.0 (December 3rd 2015)
* Automated generation of NLO cross sections

* Automated MC@NLO-like or POWHEG-Ilike
matching to parton shower or dipole shower

 Herwig 7.1 (May 19th 2017)
e Multi-jet merging of NLO matched cross sections

e New model for soft interactions and diffraction
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- Assume emission in shower region from kernel Pa
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Results: e+e- annihilation

Thrust, 1 — T, at 91 GeV
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Results: LHC Z+jets

Z rapidity
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Results: LHC Z+jets

Zp, Inclusive jet multiplicity
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Results: LHC Higgs+jets
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Herwig/: Soft Interactions and Diffraction
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Herwig7: Soft \nteraohons and Diffraction

10 LA LN N NN B AR N BN
L pred:(wTL+wTR)/2 ]
8 — min . L R ]
F wp =min(wy,wy ) -
5 i ]
| - dif L R, —
2 g Lw@r =lwr ~wy |/2 _
E i B
£ - -
~ 4 T 71
> ;
= ‘ \
o r 1 | ‘ =
L | | | | -
| L | raw | | R
2 ! Wy | Er | wWr —
Lo | | 4
. | ! ‘ ]
ol L [ B N B L 11
2 -1 0 1 2
An

JE A R A A B B

V5=630 GeV J

(™) (GeV)

Rick Field/CDF/CMS
~2000

Associated Transverse Energy
in Hadronic Jet Production
G. Marchesini and B.R. Webber
Phys. Rev. D38 (1988) 3419

(wr™) (GeV)

The University of Manchester

(™) (GeV)

PTmax Direction

t

Mike Seymour

MC sim of QCD radiation

“Toward-Side” Jet

“Away-Side” Jet

mACTIONS



Herwig/:

10 7

L pred:(wTL+wTR)/2
8 — min . L R
F wp =min(wy,wy )

TT}III!]K[IjiT;[IIT

. L
] | - dif L R,
s 6 Lwr =lwr—wrl/2
£ i ]
£ - -
o —
s | ]
| | | i
L | raw i R
2 f Wy | Er 1 wWr —
0 Lo | N A N Ll ‘ NI
2 -1 0 1 2
An

Associated Transverse Energy

in Hadronic Jet Production

G. Marchesini and B.R. Webber
Phys. Rev. D38 (1988) 3419

MANCHESTER
1824

The University of Manchester

Soft \nteraohons and Diffraction

PTmax Direction

Rick Field/CDF/CMS
~2000

Jet #3

R R )
. ——— full
[ ------ hard V/5=630 GeV J
6 R, -- part;?ns o UA1 _
L - O(as) 4
% =
s T ¢ Ceen
-~ 'C et T
9 7 g -
S =
ER A ]
/
//,._
2 e S e
-
L e -
0 — — S0 BN S S— - L giw
0 2 . 40 60
E; (GeV)
o EC]
C full B |
! hard Vs=630 GeV |
partons |
6 +— 3 —
IL, 0(as") |
= F -
3 s
Sy .
2! ]
r P
r //,i _ e
ol oL Charged Jet #1
0 20 i 3
E" (Gel Direction
< P T
[ ———- full
L hard
6| partons
- “Transverse” “Transverse”
= L
=
3 L
4
E_ I
3 [
L . N
2 »/ — S
[
. B Beam-Beam
o L_roo o7 | Remnants
0 2
(Ge?
. J
’ . 4
_\\ /’:/;/ - :
-_— (W e
' MCnet Y

t

“Toward-Side” Jet

“Away-Side” Jet

"Transverse" Charged Particle Density: dN/dnd¢

t

e

a

o
|

ffffff iﬂﬂﬂ

ransverse" Charged Density

o

N

(3}
|

1.00
CDF Run 1Data Herwig 6.4 CTEQ5L
data uncorrected PT(hard) > 3 GeV/c
0.75 | theory corrected

HERWIG
é

PT(charged jet#1) (GeVic)

35

“Hard”
Component

40 45 50

Mike Seymour
MC sim of QCD radiation

mACTIONS




Herwig/:

10 I L Y Y I
- ped L. R -

L wr =(wp +wr)/R
8 — min . L R ]
F wp =min(wy,wy ) -
i i ]
! ~ dif L R, —
s 6 Lwr =lwr—wrl/2 J
E i B
S = -
QP —
5 - | ‘ ~
5 L ‘ ]
Lo | 1 L

| L | raw | R
2 Wy | Er 1 wWr —
- .
ol L [ B O B T ‘ Ll 1o
-2 -1 0 1 2
An

Associated Transverse Energy
in Hadronic Jet Production
G. Marchesini and B.R. Webber
Phys. Rev. D38 (1988) 3419

MANCHESTER
1824

The University of Manchester

oft Interactions and Diffraction

8 7T T’ﬁ—"T' — ‘T_(‘u‘)_‘
. —— full |
[ --—---- hard V/s=630 GeV
6 R, - part;?ns o UAL ]
L - O(as) 4
5 0 |
8 - b e,
4 +— —o— N
v ! -~ §— i:j i
S.L_ - (' 1
3 F K j
e L/
/vo- I
2 e e — -~ \\iif;:]

[ "(b)]
C full B |
} hard Vs=630 GeV |
partons |
6 +— 3 —
IL, 0(as") |
= F -
S 8 .
Y -
3 L |
2! ~
r T
. //, [ fr,_”,-w,r.
ol Lo Charged Jet #1
0 20 : :
E" (Gel Direction
8 - T
[ ———- full
L hard
6| partons
- “Transverse”
= L
=
& |
T a4
£ r
3 ‘
! . e
2 »/ S S~
[
- ) Beam-Beam
o L_roo R Remnants
0 2 raw
E; (Ge)
. J
y b
/e /;/ 1

~
Q)
N

Rick Field/CDF/CMS

~2000

o

PTmax Direction

t

“Toward-Side” Jet

Jet #3

“Away-Side” Jet

Transverse Neng density vs. plﬂ“

—e— ATLAS data
— - No sigma eff in fit ]
..... UE-EE-5-CTEQ6L1

——— UE-EE-4-CTEQ6L1—|

C 1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ]
2 4 6 8 10 12 14 16 18 20
p. (leading track) [GeV]

"Transverse" Charaed Particle Densitv: dNIdndcbl

; k

Transverse " p, density vs. p'[<*
— 2 TTT TTT TTT TTT TTT TTT TTT TTT TT T

> \ \ \ \ \ \ \ \ \

> L i
S pooe
% e i i
= TP . 4
= 15 vl 75 5-4
N .. Rt [P b
N Tas, R B L....
: KRR L=
T 1 e e Y O R e

—e— ATLAS data
----- No sigma eff in fit —
""" UE-EE-5-CTEQ6L1 -
——— UE-EE-4-CTEQ6L1

05

o 1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1 ]
2 4 6 8 100 12 14 16 18 20
p.1 (leading track) [GeV]

MHS & A. Siédmok
JHEP 1310 (2013) 113

Mike Seymour
MC sim of QCD radiation

ERWIG

N
“Hard”
omponent

L]
4
g
=
U
4
=




Eur.Phys.). C77 (2017) no.3, 156

P | N
WDurham ||)3 o
[ iovovesane \//

Herwig /.1

do/dAyF [mb]

MC/Data

10

101

101
1.4

1.2

0.8
0.6

Rapidity gap size in 7 starting from n = +4.7, pr > 200 MeV

= —e— Data CMS
F new, x>/n = 0.59

r — —— Hy.0, xX*/n = 796.13
;7\\ | | | | :'_\_ T [ T [ | | i | | \_\_\ ‘_\_
;—M‘J;—'_'vl_l—'_hl_ I_'—'J_L'_'_u—u:'—l—
S =
T |

:\ | | ‘ T ‘ T ‘ L L] ‘ T ‘ L L] ‘ [ : ‘ T ‘ |
0 1 2 3 4 5 6 7 8
Phys.Rev. D92 (2015) no.l, 012003 A

S. Gieseke, F. Loshaj, P. KirchgaeBBer

Ladders produce partons flat in rapidity
Adding SD and DD for Plateau
Motivated by Regge Theory

Tuned to MinBias data ..

New default Model

rns

Johannes Bellm

20

(1/2mtp ) d*Nep /dydp, [(GeV/c) 72

do/dE[ub/GeV] MC /Data

MC/Data

Charged hadron p, for || < 2.4 at /s =7TeV

CMS

new, x>/n = 0.70
——— Hy.0, x*/n = 25.99

—e— Data

== i T T —
) L= J|
L —1_r— —
|1__ e _
I I | r}_V_T-T_‘_]\-—\ [ ‘ T I ‘ T I ‘ T I
1 2 3 4 5 6
Phys.Rev.Lett. 105 (2010) 022002 P+ [Cev/d
CMS, 13 TeV, Electromagnetic energy spectrum (—6.6 < n < —5.2)
—e— Data C M S
B New
e
EH-H-‘—_—-—'-'-‘-'—
: L L 1 ‘
0 500 1000 1500

Electromagnetic energy [GeV]

arXiv:1701.08695

2000


https://inspirehep.net/author/profile/Gieseke%2C%20Stefan?recid=1503423&ln=de
https://inspirehep.net/author/profile/Loshaj%2C%20Frash%C3%ABr?recid=1503423&ln=de
https://inspirehep.net/author/profile/Kirchgae%C3%9Fer%2C%20Patrick?recid=1503423&ln=de

Summary: Thank you Pino!

For a remarkable partnership,
with a legacy that is thriving

N N ’ ’ Mike Seymour

MANCHES,IER A ;:/ = N UiZ Carlo ' / “ --
The Universilyofrlchester "I ’;’/Mcnet _733;*7< '—l net ROF(r, l MC Slm Of QCD radlatlon




