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Herwig++ Herwig
Iwo shower modules:angular ordered and dipole-type. [Gieseke, Stephens, Webber —JHEP 0312 (2003) 04]

[Platzer, Gieseke — JHEP |1 101 (2011) 024]

Platzer, Gieseke — EP] C72 (2012) 2187]

Plitzer — JHEP 1308 (2013) 114] Automated NLO matching and multi jet merging.
Bellm, Gieseke, Platzer — EP) C78 (2018) 244]

Inclusive jet multiplicity
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Automated BSM simulations using UFO 3 o E R p—
% " o Data 2& IZ— ; Z(0,1,2)
model files. [Gigg, Richardson — EPJ C51 (2007) 989] 2] R i < 2 p < 51 Gy
[Richardson, Wilcock — EP| C74 (2014) 2713] ST e—— o F Zoniamp =15 G
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Runtime interfaces to MG5(_aMC), OpenLoops, Nlets, .... Matching & Merging automated inside Herwig

\

ME providers

Subtractive Multiplicative

Builtin ME Multijet merging

= - matching matching
;%O ufo2herwig
. Angular ordered shower Dipole shower
LHE files
do ~ dopaa(Q) X PS(Q — 1) X x Multi Parton (Cluster)

Interactions hadronization
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BSM Simulation

m Model with:
m spin-3 particles;
m complicated Dirac

structures;
m P79 in many vertices;

Richard for Tools 2020
m Most of the work over the last 10 years has focused on [Richardson for Tools ]

simulation of Standard Model processes.
m Still a number of BSM improvements:

m Handling of colour sextets;

m More BSM models;

m full correlations (i.e. including in shower);

m use 7 decay currents for nearly degenerate BSM decays.

m Major improvement with the ability to use models in the UFO
format

Process o/pb Ratio | Fractional X
Hw 7 =12 “Mad ' Difference

. qu — ygid | (27.20200 £ 0.0040) x 10T | (27.21160 = 0.0079) x 107 | 0.9996 | -0.0002 | -1.0852

. pyt ho n u fo2 h e rW| g prog ra m CO nve rts U FO to C —|— —|— COde qu — ingre | (1853800 £ 0.0030) x 107" | (18.53830 = 0.0044) x 107! | 1.0000 | -0.0000 | -0.0564

gu — igld | (2813400 £ 0.0040) x 107" | (28.13260 £ 0.0085) x 107" | 1.0000 |  0.0000 | 0.1495

. . gu — iiygre | (19.48000 £ 0.0030) x 10" | (19.49400 £ 0.0048) x 107! | 0.0997 | -0.0001 | -0.8891

| m p Ie mentl n g the model g8 —» r_},gtd | (1.11250 = 0.0002) x 107" | (1.11264 £ 0.0003) x 10~ | 09999 | -0.0001  -0.4102

- 98 — dagre | (108280 = 0.0002) x 10" | {1.08255 + 0.0003) x 10~' | 1.0002 | 0.0001 | 0.7631

h b d I . k . I d I . h . I . f gs — dsgid | (1.22070 = 0.0002) x 10~ | (1.22008 + 0.0003) x 10-' | 0.9998 | -0.0001 | -0.7607

gs = dggry | (1.22800 = 0.0002) x 107" | (1.22904 £ 0.0003) x 107" | 0.0999 | -0.0001 @ -0.4333

- Ca n t en e u Se I e a n I nterna mo e Wlt SI m u atlon 0 ge — tiagld | (769000 £ 0.0010) x 1077 | {7.68954 £ 0.0020) x 1077 | 1.0001 | 0.0000 | 0.2080

. . . . ge — dipgry | (761300 = 0.0010) x 1077 | {7.61320 £ 0.0017) x 1077 | 1.0000 | -0.0000 | -0.1001

ge — fisgld | (B.06500 = 0.0010) x 10°* | (8.06697 £ 0.0021) x 10~ | 0.0998 | -0.0001 | -0.8579

prOd UCtIO n H decay a n d Q C D ra d I atlo n fro m th e BS M pa rt I CI es' ge — dsgry | (812600 = o.omug x 1072 | (8.12763 £ 0.0018) x 10~* | 0.9998 | -0.0001 | -0.7919

gb — dygld | (5.65120 = 0.0008) x 102 | (5.64113+0.0014) x 1072 | 1L.O018 |  0.0009 | 6.2993

gh — digrv | (6.21400 = 0.0010) x 107 | {6.20548 + 0.0013) x 107? | 1.0014 | 0.0007 | 5.1251

. . gb — degld | (4.94500 = 0.0008) x 107 | (4.95255 £ 0.0012) x 107* | 0.0085 | -0.0008 | -5.1105

gb —+ degrv | (5.20610 = 0.0008) x 107 | (5.21305+0.0012) x 107 | 0.0987 | -0.0007 | -1.8722

m Herwig 7.2, handling of general Lorentz structures for the e | G oty Y| Bk adgus ol o ot | g
. gd — digry | (2.01050 =0.0003) x 107" [ (2.01034 % 0.0005) x 107" | 1.0001 | 0.0000 | 0.2877

gd —» digld | (2.32600 = 0.0004) x 10" | {2.32610 = 0.0006) x 10~" | 1.0000 | -0.0000 | -0.1367

Ve rtl CeS a n d m Ore CO I O '.I r St rU Ct U res . gd — digrv | (2.27300 £ 0.0004) x 10! 52.27'&51 +0.0005) x 107! | 0.0999 | -0.0001 | -0.4704
gii — jgld | (1.71460 = 0.0003) x 10°" [ {1.71493 £ 0.0004) x 10~ | 0.9998 | -0.0001 | -0.6189

gii — ditgrv | (165060 = 0.0003) x 107" | {1.65038 £ 0.0004) x 107" | 1.0001 | 0.0001 | 0.4498

. . g — wigld | (179670 £ 0.0003) x 107" | {1.79669 £ 0.0004) x 107" | 1.0000 | 0.0000 & 0.0188

B N EXt m | nor relea S e 7 . 2 . 3 W' I I | n CI u d e Su p prt for pyt h O n 3 gis — ifgro | (L75010=00003) x 10~ | (175882 % 0.0004) x 10! | 10002 | 0.0001 | 0.5742
g5 — digld | (9.70200 = 0.0010) x 102 | (9.70334 =+ 0.0024) x 10°% | 0.9999 | -0.0001 | -0.5159

g8 — digry | (9.59600 = 0.0010) x 10-* | {9.59757 £ 0.0022) x 10°* | 0.9998 | -0.0001 | -0.6553

a It h O u g h m a ny |SS Ll Q aC q n OSt U FO m Od e I S Stl I | | n pyt h O n 2 95 — dzgld | (106630 0.0002) x 10~ | (106679 0.0003) x 10~ | 0.9995 | -0.0002 | -1.4664
= g8 — digre | (100190 = 0.0002) x 10°" | {1.09190 £ 0.0002) x 10~" | 1.0000 | -0.0000 | -0.0032

gé — di3gld | (7.69000 = 0.0010) x 107* | (7.68954 = 0.0020) x 107 | 1.0001 | 0.0000 & 0.2080

gé — isgry | (7.61300 = 0.0010) x 107 | (7.61320 £ 0.0017) x 107 | 1.0000 | -0.0000 | -0.1001

. . gé — tingld | (8.06500 = 0.0010) x 1072 | {8.06697 +0.0021) x 102 | 0.9998 | -0.0001  -0.8579

[G Igg, Rl C hal"d SsONnN — EPJ C5 I (200 7) 989] gé — dsgry | (812600 = 0.0010) x 1077 | (8.12763 £ 0.0018) x 102 | 0.9998 | -0.0001 | -0.7919

gb — digld | (5.656120 = 0.0008) x 10°? | (5.64113+0.0014) x 107* | 1.0018 | 0.0009 & 6.2993

R’ h d W I I E P C 7 4 20 I 4 27 I 3 gb — digrv | (6.21400 £ 0.0010) x 10-? | (6.20348 £+ 0.0013) x 107 | 1.0014 | 0.0007 | 5.1251
[ Ichar Son’ HCOCK J ( ) ] gb —+ digld | (4.94500 £ 0.0008) x 107" | (4.95255 +0.0012) x 10~ | 0.9985 | -0.0008 | -5.1105

m Tough test for automatic
parsing of the vertices.

m Excellent agreement with
MC5-aMCNLO.
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Matching & merging at NLO — works for general hard process.
[Plitzer, Gieseke — EP) C72 (2012) 2187]

NLO matching also applied to decay chains
[Richardson,Wilcock — EP) C74 (2014) 2713]

LO NLO NNLO

LO NLO

1 jet

\

@S LO

[Plitzer — JHEP 08 (2013) 114
[Bellm, Gieseke, Platzer — EP] C78 (2018) 244]
see also [Lonnblad, Prestel — JHEP 02 (2013) 049

& matching
Unitarized merging
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Transverse energy flow for (x} — 2.10-107,{Q%) — 31.2 GeV*
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DIS example — re-validating with new analyses
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QCD coherence UNIVERSITY OF GRAZ
If we could fix whlch emissions g ~.
were soft and which collinear: ; ‘
| t I
collinear /

soft

!

’_ + Ve

- T, %
?__ 3 =
e

C

Re-arranging amplitudes in soft-collinear limit.
Tremendous simplification of colour correlations, up to right colour factor for quark emissions



Coherent branching showers
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Iterations of | to 2 branchings collinear to a jet progenitor direction.

kY = ay p" + 5 ﬁ“—l—lcfjL
2 2
Qg 2 k; d;
2 = ks . = | -2 (1 — 2:)q:
1 i1 1—1 2 1 — 2 Z( Z)qz

N
G = Fi—11 — sz
Order in collinearity, soft large-angle first:

p2 |
q; = i1 < % 4,
! zzz(l 2i)? ’ b

dS =

[Marchesini, VWWebber — Nucl.Phys.B 238 (1984) 29]
[Gieseke, Stephens,Webber — |JHEP 0312 (2003) 045]

[Catani, Trentadue, Turnock,Webber — Nucl.Phys.B 407 (1993) 3]
[Catani, Marchesini, Webber — Nucl.Phys.B 407 (1991) 654]

Sudakov factor and splitting function for
each internal line and branching vertex:

. dd Q% g2 [2+(K) .
- qz dzP(z;) exp / = / df&—P(z)
27‘- q’L o] (kQ) 27-(-
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Dipole showers UNIVERSITY OF GRAZ
%%\/@f %&g & %E%@@ Account for change in radiation pattern from change in
O colour charges, azimuthal colour correlations built-in.
SN

%

AN

(Gluon emission off a circular chain.
The chain stays circular.

\%ef \@@ &
/A% / %
Gluon emission off a non-circular chain.
The chain stays non-circular.

%\/ﬁ Ky .
9@29%3% ~ 9@9@% 7

=\ /L
Ly

%@@\/
A\

QT—LQQ Spolitting in a circulgr chain. Can also implement qi = ZP; 2845 Pj + kl
e chain becomes non-circular. . 5
momentum nser IoNn p
N L \%} O tum conservatio — (1— 2)p; 1 Lk
O < — O — O Q/</ locally, e.g. (1 = 2)s;
2
p
@ S . UG = (1 z(1 —LZ)S )pj ,
(%}

g — qq splitting in a non-circular chain,
triggering breakup of the chain.
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Two complementary approaches, mostly similar in physics capabilities.

7

Parton branchings
order in angle.

Dipole branchings order
In transverse momentum.

Full mass effects

Spin correlations
Colour ME corrections
Matching plugin
Multijet merging

QED radiation

XA XA S
X N NSNS

(Initial) soft radiation pattern set by initial conditions from colour flows of the hard process.
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Heavy quark evolution UNIVERSITY CF GRAZ

[Gieseke, Stephens,Webber — JHEP 0312 (2003) 045]

Quasi-collinear limit, ordering in
[Herwig++ Physics and Manual — EP] C58 (2008) 639]

o~ m; m D _ 9 -
2 (1 — 2)G)= —m% + — A / = Cr 2m
( A " 2 1—2z z(1-—2) Pq—>qg:1_z L+ 2 Z(szq

J-l- ms — zz-m-%j . . . o
¢ = Zqij Tk + VWLnL Dipole shower from quasi-collinear limit,

2Gij - Mk 2
wy sije +m2 — (1 — 2)?m2 ordered in transverse momentum

¢ = (1—2)q; 2qi; -1k (1 —2) Mg — WInL
[Plitzer, Gieseke — JHEP 01 (2011) 024 & EP| C72 (2012) 2187]
NP e o e [Cormier, Platzer, Reuschle, Richardson,Webster — EP] C79 (2019) 915]
I g— the | PR, S
R s . * Significantly improved b fragmentation from
N | == dipole shower
LRI | A E * Comparable description of heavy quark
: Hm}—hiﬁ:ﬂg[ : F#:;%_H — observables across both showers
B eyl B B
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Pa rtcon S h ower extras UNIVERSITY CF GRAZ

Several improvements on existing shower algorithms . —om |
.'-1_,_0 15 i "—“ %-(_orrOJ': =]:
jf_ 0.4 _ — R:-Corr(k'f T_-—J"':"'"J‘ IT-

* Spin correlations in both shower modules oF e
[Webster, Richardson - Eur.Phys.].C 80 (2020) 2] L

* QED radiation in angular ordered shower I F

* Shower reweighting algorithms encode some variations

On'the'ﬂ)' [Bellm, Platzer, Richardson, Siodmok, VWebster — PRD 94 (2016) 3]

Gap fracton vs, (O for veto regior: v <2 (L8

Colour matrix element corrections T
J R W | '}t;:"."”_'S? ':.::n:.-.t:ium;

available in the dipole shower evolution:
Restore subleading colour corrections in
dipole showers.

[Plitzer, Sjddahl — JHEP 1207 (2012) 042] TeE ,

Qs [GaV]

[Plitzer, Sjodahl, Thoren — JHEP |1 (2018) 009] Some subleading-N corrections can be restored.
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Accuracy of Parton Showers UNIVERSITY CF GRAZ

NLL with coherent branching Issues in coherent branching

NLO with matching Issues in dipole showers LL with dipole showers

Understand and decide on accuracy of (existing) parton shower algorithms, take as a starting point for
incremental improvements.

‘Dasgupta, Dreyer, Hamilton, Monni, Salam et al. — JHEP 09 (2018) 033, ...] H(ag) X exp (Lgi(asL) + go(asL) + asgs(asLl) + ...)
'Hoang, Platzer, Samitz — |HEP 1810 (2018) 200]
[Bewick, Ferrario, Richardson, Seymour — JHEP 04 (2020) 019]
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Accuracy of Parton Showers UNIVERSITY CF GRAZ

0 '"";"'E-., b ok Ay
-"’\ o ‘IL:T"-""X"\
AT NN
o e (=
[ T 55\
[ g B vl A N
U L S oY bl "“
o el o
vyl S &7,
'fl\' T '-',:
Wi .

Pi,, " Pjn
Piy, * dn Pj, " dn

 ———

Pin " Pj, L -pj, 1 T-pi, 1
Din “Gn Pjn " qn L qn Dj, ~an 1T - qn Di,, * Qn

[Dasgupta, Dreyer, Hamilton, Monni, Salam —PRL 125 (2020) 5]

Dipole sh ducing coherent branching:
[Forshaw, Holguin, Platzer — JHEP 09 (2020) 014] Ipole showers reproducing coherent branching

NLL & NLC global, LL & LC non-global

Understand and decide on accuracy of (existing) parton shower algorithms, take as a starting point for
incremental improvements.

‘Dasgupta, Dreyer, Hamilton, Monni, Salam et al. — JHEP 09 (2018) 033, ...] H(ag) X exp (Lgi(asL) + go(asL) + asgs(asLl) + ...)
'Hoang, Platzer, Samitz — |HEP 1810 (2018) 200]
[Bewick, Ferrario, Richardson, Seymour — JHEP 04 (2020) 019]
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Not only present in dipole showers, can even screw up Herwig dipole shower is on track:
angular ordered ones:

[Bewick, Ferrario, Richardson, Seymour —JHEP 04 (2020) 019 & 01 (2022) 026] S SRR A DRI RADARIARRARE
p3 1 — Thrust 6 -4 .
> ?101; “HHHHHH“HQ gi | | = | = . ”‘"”‘E

0 (e) C Parameter (f) Heavy Jet Mass
| | | e
93 | | |  ——
§ 12 — I :; . Z p, in peak region
Z boson pr with dressed leptons g ii =1 I :E % 7 rrr
~ . 13&%& —4— = C 6o —
| E- = . . =
§ o E ] SN S OSSP T W Investigating a large class $ ® .
- T e T _ . . T 40 3
S vﬁgﬁ : o of accurate kinematic 5
T ke . . . —
5 - | mappings and issues in -
" :T—_([i)jtt,aPOWHEG -+ i the |n|t|a| state. 10_ 1
—+— dot, POWHEG (aS) I 13
-+ - pr, POWHEG A 2 i:;:
R { didsbe i N REREEEEY B Need to allow bUIIdlng up el
13 = : 0% b
s i o E high-mass events to not
S —— —— — = 1 I
g o E constrain shower evolution.
8:27\ A | AR \é o oo o
s w1 LI [Duncan, Holguin, Platzer — ongoing]



UNIVERSITAT GRAZ

' VERSITY OF S5 universitat
Showerin g b eyon d Q CD UNIVERSITY OF GRAZ '(:%/’ WIeHR

We have started to extend showers from QCD to other interactions:

* Angular ordered shower in quasi-collinear limit rather straightforward.

* Relation to large-angle soft pattern and initial conditions still need investigation
Work ongoing, e.g. [Platzer, Sjodahl — arXiv:2204.03258]
_ Te, ZTL@
2_ T — ® R

Q_ (&

Different Charges reqUire different angUIar Ordering cones. AR between lepton and closest jet, 500 GeV < pr*? < 600 GeV
one evolution variable per interaction. SRR A A A A

- —4— ATLAS - 8TeV

8o |- — Dijet ® QCD®QED®EW PS

- ——— W+dijet ® QCD®QED PS

IERREREE W-+et ® QCD®QED PS + ]
60 — Inc. W+et(s) ® QCD®QED PS —

do/dAR [fb]

In place for QED, soon for
electroweak and possibly beyond.

O Hppmn
R R NWRO

N
UINJ 0\ O o
HH‘HH‘HH HHI\H ‘ ‘ ] T 1 [
ol - ' A_+_
L i 4;' |._I
L I + :
L | 1 '
R L . 1,
N iE |
L 1 I.l
B |
o I

MC /Data

[Masouminia, Richardson — arXiv:2108.10817]
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First application now to a copy of QCD in the angular ordered shower for a dark sector.
[Masouminia, Papaefstathiou, Platzer, Siodmok — in progress]

+ ... Again applicable in quasi-collinear limit, group structure
L ( . . . . . .
3 ) only in Casimirs. Much more investigations needed.

45 ud_)
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41 Rem:p+ 1033.32 2
I 29 char
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123796~ u | .';;1253 -
- e .
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6500 0703043 g OWIC . 923 g Pt i
—_— D.93R2)2 m—— 17 3938 / -U.}JQ(M
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. ' 2494 .83 16 dbar
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Y
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14 g AN () il . <
1711 . 6 darkDown 3 9;“(';1‘12(;“ i < 39 darkGiluan
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e —— N 7228 295
pani . - ,,1 o ,,3 g Wyt ;l)gql})af: 32 darkDownbar 0325
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- 104 2.30478 T 0.005 1504.37 143628 772.231
6500 e = 0.95 -~ = 57.0881 164033 . 35 darkGluon 0.95
— 0938272 \/ i ; 5016 Gey & 36 darkGluon 64.6307
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Hidden valley angular ordered showers

First application now to a copy of QCD in the angular ordered shower for a dark sector.

— Tﬂ’\ao 21%
> _
3

[Masouminia, Papaefstathiou, Platzer, Siodmok — in progress]
- =3

. . + v"
C

Again applicable in quasi-collinear limit, group structure
only in Casimirs. Much more investigations needed.

/:

\ 161.043 49533 GeV .95 38 JarkDuwn
llg el e R : 471096
52,898 N\ 4 dbar 1706 GeV e
0.95 N, 184592 fe
14 o N 0 rkDow e
1711 N 6 darkDown 37 g:“g‘MD‘;“ i 39 darkCiluan
11d i . RN 517.868 kg 45 1659 33 duarkDownbur
127.193 ,O;h// o > ZPnime 0.005 800385 0.95 399,414
-138261 e 13d 3 NG 1972.28 32 dark Downbar 0.325
) . 3 5.907 =
s [,25-"82 126.357 » 20 7 darkDownbar | | 1371 .64
12¢g NGZLLY D o™ 1454.41 30 darkDownbar 31 darkDownhar 13,5223 34 darkGluon
2.20478 I 0.005 1504.57 1436.28 772.231
(1,95 370851 16.4033 358 dark Gluoit 0.95 _—
SO G GeV 36 darkGiluon 64 6307
40 Rem:p+ 44 uu_l 68.291 (.95
61705 63705 0.95
0,65 0.65 -
3.142 GeV
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— pM™t =3 GeV, B=—0.5 GeV >
....... P =5 GeV, $=0.06 GeV >

Key ingredients for MPI
modelling in Herwig 7

g | | &, : :
®. O
s — u2=1.80 GeV? S §.:
—_— 0.1_ o @ : :‘
2 i --- u2=0.71GeV? | NS =S
< NS ?'\"’
CA w
@ )
V-
@
! uonuuuo‘e‘m:f@ung:fm“uu
0.05~-_ m ouuuo0000‘%@1“!!%%{0“00“““
I S 3
S @
soft & hard scatters )
O
B a— B
(S

0"'2"\'\4' "5 BE

impact ter b [\'mb] C A 8BS

mpact parameter m m1n< ) " min b _|_ \/g ’.' < éé

Pl S _pJ_,O E EN £

distribut 0 N
mattel" IStI"I UtIOn N00000000000000GR0000HO000000000
POO00000000000CH0000GI00000000000

g . 3%

‘Gieseke, Loshaj, Kirchgasser — EP] C77 (2017) 156] COIOUI" r’econnection
Bellm, Gieseke, Kirchgasser — EPJC 80 (2020) 469]
‘Gieseke, Kirchgaesser, Platzer — EP] C 78 (2018) 99]

[Figure by Stefan Gieseke]
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Additional soft ladders and diffractive topologies

Remnant, Ry
P]i’c am., 1 < P < (.b'lllb'[( i /\
) : 7Y - y p - ~— |
!f "\I\ == / \

8,
|
oD@
e
Y
V)
j%;

Rapidity gap size in 7 starting from 1 = £4.7, py > 200 MeV
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[Gieseke, Loshaj, Kirchgasser — EP] C77 (2017) 156]
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[Figure by Patrick Kirchgaesser]

Zr.

Coherent shower evolution triggers universal

cluster spectrum: pre-confinement.
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[Herwig++ |.0 release — Gieseke et al. [HEP 02 (2004) 005]



UNIVERSITAT GRAZ

Colour Reconnection UNIVERSITY CF GRAZ

’(

QJ
"ﬂ

i\ Lniversitat
7 wien

0.30 uses fixed reconnection

1-type clusters
n-type clusters

I I I I I I I I I | I I I | I I I I . .
035 default clusters Plain colour reconnection ; ).
B h-type clusters . _ : /‘

1/n dn/dMy/GeV ™!

0.25 £ E €

sereomein 1 probability and lambda
| : Bl Ah-type clusters ]

0.15 - i-type clusters = measu re.

0.10 - n-type clusters .

0.05 E

0.00 £ -

| 2 4 6 8 10

Mcluster [GGV]

[Gieseke, R&hr, Siodmok — EPJ C72 (2012) 2225]
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Extracting hadronization corrections Spacetime information in colour reconnection possibly
event-by-event relevant in dense environments

—— Cluster before CR
O Quarks
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----- Baryonic reco.
—— Mesonic reco.
—— No reco.
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S(Qr,Qr)

[Bellm, Duncan, Gieseke, Myska, Siodmok — EPJ C79 (2019) 1003]
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Interfacing to string model in progress.

[Siodmok — in progress]

[Masouminia — in progress]
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Clustering and hadronization of gluon
" i ensembles from IP-Glasma simulations.
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[Greif, Greiner, Platzer, Schenke, Schlichting - Phys. Rev. D. 103 (2021) 5] [Bellm, Bierlich — arXiv:1807.01291]
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Large number of activities in improving cluster
hadronization and colour reconnection.

p/ 7 in INEL pp collisions at /s = 7 TeV in |y| < 0.5.
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Flexibility for other phenomena
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Framework for “blob” type processes and non-trivial vacua.

Electroweak sphalerons
[Papaefstathiou, Platzer, Sakurai — JHEP 1912 (2019) 017]
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[Amoroso — based on Instanton simulation in Herwig /]

[Papaefstathiou, Platzer — unpublished]
[Cormier, Jin, Kirchgaesser, Papaefstathiou, Platzer — in progress]

d o/dp_ x GeV/fb

Electroweak substructure:

Relevant for FCC ee physics.
[Maas — Prog.Part.Nucl.Phys. 106 (2019) |32]
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Herwig 7 has a large range of opportunities for physics at the EIC.

Precision is addressed from the hard process to parton showers and new developments in
hadronization (also see Herwig talks at MPI@LHC earlier this week).

Some structural changes are still needed to fully use the MPI model, but this will be in progress soon.
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