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Physics with WHIZARD — SV and beyond

The Multi-Particle Generator WHIZARD Kilian/Ohl/JR, 07

Very high level of Complexity:

» ete™ — ttH — bbbbjjlv (110,000 diagrams)
ete” - ZHH — ZWWWW — bb+8j (12,000,000 diagrams)
pp — 0+ nj, n=20,1,2,3,4,... (2,100,000 diagrams with 4 jets + flavors)
pp — X9 x2bbbb (32,000 dlagrams 22 color flows, ~ 10,000 PS channels)
pp — VVijj — jjllvv incl. anomalous TGC/QGC
Test case gg — 99 (224,000,000 diagrams)

vVYyVvVYVvYy

Current versions:

WHIZARD 2.0.5 release date: 2011, May, 10th
New milestone 2.0.6 ready this month

one grand unified package (incl. VAMP, Circe, Circe 2, WHiZard, O'Mega)

Web address: http://projects.hepforge.org/whizard
Standard Reference: Kilian/Ohl/JR, EPJC 71 (2011) 1742, arXive:0708.4233

» Major upgrade this winter: WHIZARD 2.1.0

-



http://projects.hepforge.org/whizard

Physics with WHIZARD — SM and beyo

Implemented Physics Content/Classification

» Hard Matrix Elements (cf. T. Ohl’s talk tomorrow)
— Multiplicities, technical details, performance
— Particles, Lorentz structures and interactions
Color structures
Flavor structures
Higher-order matrix elements (cf. C. Speckner’s talk today)
Special features: non-standard stuff
Supported models

» Structured beams (cf. H. Boschmann’s + S. Schmidt’s talks on
Wednesday)

Structure functions for lepton and hadron colliders/beam spectra

Beam radiation/beamstrahlung

Multiple interactions/underlying event

"Full” events/hadronization etc.

v

vYyy

» Analysis setup
» Cuts, event formats, data analyses, interfacing....

» Validation!!!




Physics with WHIZARD — SM and beyo

Structured Beams

» Hadron Colliders structured beams

e LHAPDF interface

e CERN-/PDFLIB support no longer available

e Most prominent PDFs directly included

¢ ISR and FSR (two different own implementations, interface to PYTHIA)
(cf. Talk S. Schmidt)

e Matching matrix elements/showers (MLM) (cf. Talk S. Schmidt)

e Underlying event/multiple interactions (cf. Talk H. Boschmann)

e ISR (implemented: Skrzypek/Jadach, Kuraev/Fadin, incl. pr
distributions)

arbitrarily polarized beams (density matrices)

Beamstrahlung (CIRCE module)

Photon collider spectra (CIRCE2 module)

external beam spectra can be read in (files/generating code)

e FSR (e.g. YFS) not (yet) implemented (charged mesons/hadrons)

» Hadronic events/hadronic decays

» Lepton Colliders structured beams
» through PYTHIA interface (or HERWIG or Sherpa)
4




Physics with WHIZARD — SM and beyond

Hard matrix elements: particle types

Possible particle types

» Spin 0 particles

» Spin 1/2 fermions (Majorana and Dirac)
Fermi statistics for both fermion-number conserving and violating
cases

» Spin 1 particles
» massive and massless
» Unitarity and Feynman gauge
» arbitrary R: gauges

» Spin 3/2 particles (Majorana only, gravitinos)
» Spin 2 particles (massless and massive, gravitons)
» Dynamic particles vs. pure insertions

» Unphysical particles for Ward- and Slavnov-Taylor identities




Gravitinos in WHIZARD

*%% Checking polarization vectorspinors: xx
p.ueps ( 2)= 0: passed at 86%

p.ueps ( 1)= 0: passed at 86%

%% Checking the irreducibility condition: #x*
g.ueps ( 2): passed at 95%

g.ueps (-2): passed at  95%

g.veps ( 2): passed at  95%

g.veps (-2): passed at 95%

*%% Testing vectorspinor normalization x#x
ueps( 2).ueps( 2)= -2m: passed at 100%
ueps( 1).ueps( 1)= -2m: passed at 100%

*+* Majorana properties of gravitino vertices: **

f_sgr + gr_sf = 0: passed at 84%

slr_grf + slr_fgr = 0: passed at  88%

v2lr_fgr + v2lr_grf = 0: passed at 77% [expected
++% Testing the gravitino propagator: s
Transversality:

p.pr.test: passed at 66% [expected 0.000E+00, got
p.pr.ueps ( 2): passed at 86%
p.pr.ueps (-2): passed at 86%
p.pr.veps ( 2): passed at 79% [expected 0.000E+00,

.pr.veps (-2): passed at  79% [expected 0.000E+00,
Irreducibility:

g.pr.test: passed at  78% [expected 0.000E+00, got
g.pr.ueps ( 2): passed at  92%

5o

g.pr.veps (-2): passed at 87%

0.000E+00, got

0.437E-10]

got 0.342E-12])

got 0.342E-12]

0.471E-12]

0.633E-12]




Gravitons in WHIZARD

*x* Checking polarisation tensors: *#x
e2( 2).e2( 2)=1: passed at 100%
e2( 2).e2(-2 passed at 100%
e2(-2).e2( 2 passed at 100%
e2(-2).e2(-2 passed at 100%
e2( 2).e2( 1)=0: passed at 100%
e2( 2).e2( 0)= passed at 100%
e2( 2).e2(-1)=0: passed at 100%
e2( 1).e2( 2 passed at 100%
e2( 1).e2( 1)= passed at 95%
e2( 1).e2( 0 passed at 94%
e2( 1).e2(-1)= passed at 95%
e2( 1).e2(-2)= passed at 100%
e2( 0).e2( 2)=0: passed at 100%
e2( 0).e2( 1)=0: passed at 94%

Ip.e2( 2) 1|

passed at  96%
le2( 2).p passed at  96%
|p.e2(-2) | passed at  96%
|e2(-2) .p passed at  96%
Ip.e2( 1)1 passed at  88%
le2( passed at 88%
Ip.e2( passed at 84%
le2( 0).p passed at 84%
|p.e2(-1) | : passed at  88%

|e2(-1) .p|=0: passed at  88%

s+ Checking the graviton propagator:

pr.e(-2): passed at  90%

pr.e(-1): passed at  82%

pr.e(0): passed at  82%

pr.e(l): passed at  82%

pr.e(2): passed at 90%

pr.ttest: passed at 74% [expected 0.000E+00, got 0.210E-11]

T T YT T T




Hard matrix elements: Lorentz structures

Hard-coded set of Lorentz structures

Purely scalar couplings:

@3, ot

Scalar couplings to vectors:

GVEGIDL e, OVE, $2V2, LGF1 L FEY, LoFy ., FRY, 6(i0,VY) (0, VE)
Pure vector couplings:

W VE((i0, V)i, (10,VY FR Fy Py P
Fuy FR, 1((10,V5)I0,(10,VE)), gl " FaupFy?
9/2 . EMVXTFl,MVFQ,TpF3,p>\

Fermionic couplings to scalars:

gs¥1Sva, g1 Pysta,  i1é(gs + gpvs)e,  grid(l —vs)ve,
grY10(1L +75)v2, gr1d(l —s5)v2 + gr1o(1 + vs5)w2
Fermionic couplings to vectors:

gV, gaviysVe, ¥1V(gy —gavs)da, g1V (1 —s)ia,
grY1V (1 +95)b2, gr1V (1 —vs5)v2 + gr1V (1 + v5)92




Fermionic couplings in SUSY Ward identities (not listed here)

» Fermionic couplings to tensors:
91T b1 [v*, "] = 2

Tensor couplings to vectors:
iR ]
T (Vi, Vo +VipVay), T(VHI O 4id gVa,p,
«—>
TBVHD 50, Va,a) + V0 a(i04V25), TOB(0HVY)ID ai ® (10, Vo))

Gravitino couplings: B B
YYSYs VYRS, YV PERYL, Oy Ry, VY, ete.
and many more to fill your advent calendar.....

Completely general Lorentz structures:
foreseen for next year, v2.2.0




Hard matrix elements: Color structures

Possible Color structures

» In principle all SU(N) gauge theories supported, but specialize to
N=3

» Color flow formalism

Stelzer/Willenbrock, 2003; Kilian/Ohl/JRR/Specki, 2011
» Fundamental representations: 3,3
» Adjoint representation: 8
» Covers all interactions e.g. in SUSY and extra dimensions
» in preparation: generalized color structures with representations 6, 6,

10,10
as well as €;;,¢;¢; ¢ couplings




Phase Space Setup

Heuristic algorithm tries to classify phase-space structure based on a
few fundamental rules

WHIZARD phase space channels March 15, 2007
Process: ccl0 (e7¢" — ™ 7ud)

Color code: resonance, t-channel, radiation. infrared, collincar, external off-shell

) B2 e i e m) i e ult)
Multiplicity: 1 W= (1) ufd) ) 2/ @
Resonances: 2 s w

Log-enhanced: 0 el [ 7 N e (1)
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WHIZARD phase space channels

Process: qqttdec (ui — IV 11)
Color code: resonance, -channel

Grove 1 () W)
Multipliciy: 2 A
Resonances: 2 d
Log-enhanced: 0 W
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Grove s ) i)
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infrared, collinear, externaloffshell




Physics with WHIZARD — SM anc

WHIZARD histograms

WHIZARD data analysis March 16, 2007

Process: qqttdec (ui — bWV ™)

V5 =500.0 GeV /L =0.2754 x 107 fb!
#evt/bin p

3004 —

200

100~

0 T T
160 165

170
Mgy [GeV] of (5)
Oir = 36305, £310.fb [£0.85 %] e, tor = 1000

Oeut = 36305, £0.115 x 107 fb [£3.16 %] nene, cur = 1000 [100.00 %]

New completely general cut syntax in WHIZARD 2.0.0 (analysis.dat)

process default

cut all E of visible (any) > 10

cut all M of visible (any), visible (any) > 10

cut all Q of incoming particle (any), visible (any) < -10
histogram max_val (PT of jet) within 50 400 nbin 35
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Models currently supported by WHIZARD

[ MODEL TYPE | with CKM matrix | trivial CKM
QED with e, p, 7, - QED
QCD with d, u, s, ¢, b, t, g - QCD
Standard Model SM_CKM sM
SM with anomalous gauge couplings | SM.-ac-CKM SM_ac
SM with anomalous top couplings SMtop-CKM SMtop
SM with K matrix — SM_KM
MSSM MSSM_CKM MSSM
MSSM with gravitinos — MSSM_Grav
NMSSM NMSSM_CKM NMSSM
extended SUSY models —_ PSSSM
Littlest Higgs — Littlest
Littlest Higgs with ungauged U (1) — Littlest.Eta
Littlest Higgs with T" parity — Littlest_Tpar
Simplest Little Higgs (anomaly-free) — Simplest
Simplest Little Higgs (universal) — Simplest_univ
3-site model — Threeshl
UED — UED
SUSY Xdim. (inoff.) — SED
Noncommutative SM (inoff.) — NCSM
SM with Z’ — Zprime
SM with gravitino and photino — GravTest
Augmentable SM template — Template

easy to implement new models: FeynRules interface (cf. N.

. Christensen’s talk tomorrow)

T




Physics with WHIZARD — SM and beyond

The Phantom Menace — Checking new models

» E.g. MSSM What about tests?

» 5318 couplings (with Have we checked?
Goldstone/4-point) ~.o

» negative neutralino matrices: '
explicit factor of i i W

» Fully implemented, fully tested
and fully functional

» Model MssM

» Recommended usage: SUSY Les

Houches Accord (SLHA)
» Unitarity Checks 2 — 2,2 — 3
read_slha ("spsxx")

?slha_read_decays = true/false® Ward-/Slavnov-Taylor identities

A

for gauge symmetries and SUSY




Comparlson of Automated Tools for Perturbative Interactions in SuperSymmetry
cf. http://projects.hepforge.org/whizard/susy_comparison.html

T o x

Process ‘ ‘ status ‘ ‘ Madngh Helas Whizard/O'Mega Sherpa/AMegic

0.5 Te 2TeV 0.5 TeV 2TeV 0.5 TeV 2TeV
A O 25757(7) 79.63(4) 257.32(1) 79.636(d) 257.30(1) 79.638(4)
To -T—; [ ] 46.55(1) 66.86(2) 46.368(2) 66.862(3) 46.372(2) 66.862(3)
71 ﬂ"ét ® 95.50(3) 19.00(1) 94.637(3) 19.0015(8) 94.645(5) 19.000(1)
[ ° 502.26(7) 272.01(8) 502.27(2) 272.01(1) 502.30(3) 272.01(1)
gg ~E . 249.94(2) 26.431(1) 249.954(9) 26.431(1) 249.96(1) 26.431(1)

'6 '8 L] 69.967(3) 9.8940(3) 69.969(2) 9.8940(4) 69.968(3) 9.8937(5)

% : '8 ° 17.0387(3) 0.7913(1) 17.0394(1) 0.79136(2) 17.040(1) 0.79137(5)

"6 "6 [ ] 7.01378(4) 1.50743(3) 7.01414(6) 1.5075(5) 7.0141(4) 1.50740(8)
)28 % 2 ° 82.351(7) 18.887(1) 82.353(3) 18.8879(9) 82.357(4) 18.8896(1)

“8 _8 [ ] - 1.7588(1) - 1.75884(5) — 1.7588(1)

)'(8 -6 ® — 2.96384(7) — 2.9640(1) — 2.9639(1)

"8 "8 L — 0.046995(4) — 0.0469966(9) — 0.046999(2)
)28 "6 [ ] —_ 8.5852(4) — 8.55857(3) — 8.5856(4)

X4X4 [ ] — 0.26438(2) — 0.264389(5) — 0.26437(1)

)2+)2; L] 185.09(3) 45.15(1) 185.093(6) 45.147(2) 185.10(1) 45.151(2)

i% %g . — 26.515(1) — 26.5162(6) — 26.515(1)

X4 )'(2_ ® — 4.2127(4) — 4.21267(9) — 4.2125(2)
nOR0 ° 0.3533827(3) 0.0001242(2) 0.35339(2) 0.00012422(3) 0.35340(2) 0.000124218(6)
nOHO [ ] - 0.005167(4) — 0.0051669(3) — 0.0051671(3)
HOHO L — 0.07931(3) — 0.079301(6) — 0.079311(4)
A0 A0 ° — 0.07975(3) — 0.079758(6) — 0.079744(4)

zh0 ® 59.591(3) 3.1803(8) 59.589(3) 3.1802(1) 59.602(3) 3.1829(2)

zHO ° 2.8316(3) 4.671(5) 2.83169(9) 4.6706(3) 2.8318(1) 4.6706(2)

z A9 [ ] 2.9915(4) 4.682(5) 2.99162(9) 4.6821(3) 2.9917(2) 4.6817(2)
AOR0 L] — 0.005143(4) — 0.0051434(3) — 0.0051440(3)
A0 O ° — 1.4880(2) — 1.48793(9) — 1.48802(8)

HtH— ° — 5.2344(6) — 5.2344(2) — 5.2345(3)



http://projects.hepforge.org/whizard/susy_comparison.html
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Comparison for the NMSSM

bt e e Process MG-FR CH-FR Wo-6T Comparison
Mt H W-1bs b~ 7.11557x 107 7.0989x10"  7.11436x10" 6 - 0.234537 %
o H W 25T M- 3.01819x10°  3.0264x10° 3.0193% 10° 6= 0.271739 %
W, 233, H- 7.4661x10 7.4604x 10° 7.43748%100 6 = 0.384101 %
3e g W-,Zysld- vl 2.36706x107  2.369x10° 2.37235x107 6 = 0.223033 %
i N W-,B>815-,8v2-  2.40865x107  2.4100x107  2.41163x107 6 - 0.123994 %
& M W-,B>ell-,ev3-  1.16665x107  1.1695x107  1.17192x107 6 - 0.45102 %
P H W-,25516-,5v3~  1.2089x10° 1.2067x10° 1.20652x107 6 = 0.164307 %
f W-,2y8d5,8u3-  3.51869x107  3,5133x107  3.51169x107 6 = 0.199274 %
Es H W-,Z>884,8u2~  3.51372x107  3.5133x107 3.51307x107 6 = 0.0186828 %
o H W-oBoedl,sul-  1.14587x107  1.1447x107  1.14423x107 6 - 0.143534 %
b ol oliisiee W-,B>ed6,su6-  2.3412x107  2,3479x107  2.34716x107 6 - 0.285674 %
E B g 3231 E W- Z>sdl,su6-  1.79614x107  1.7933x107 1.79362x107 6 = 0.140162 %
5 8 - S:biasaes % W-,2o8d6,8ul-  1.27978x107  1.2783x107  1.27793x107 6 = 0.144221 %
i AR e i W-,Z>n1,x1- 5.58187x107  5.3834x10° 5.5787x10° 6§ = 0.0842243 %
b H W-,2>02,X1- 2.58653x 107 2.5883x 107 2.59104x107 6= 0.174 %
i H W-,5>03,x1- 1.87526x10"  1.8743x10"  1.87014x10" 6 - 0.267929 %
E Wi Zond xl- 5.20225x107  5.2015x107  5.28743x107 6 = 0.091285 %
2 W-, 2305, X1~ 8.68647x107  8.6797x10°7 8.68217x107 6 = 0.0779207 %
b : W-,Z>n1,%2- 4.25162x107  4,2539%107 4.25377x107 8 = 0.0535405 %
o H W-,2302,X2- 1.86172x107  1.8623x10°7 1.86307x107 6 = 0.179804 %
zi E W-,5>3,%2- 5.08905x107  5.0974x107  5.10002x107 4 - 0.215293 %
2 W-,5>nd,x2- 3.87418x107  3.8743x107  3.87516x107 6 - 0.0253781 %
T 2 W-, 2503, %2- 2.30377x10%  2.3033x 107 2.3038x10° 6 =0.107112 %
i H W-,25h01, 8- 3.06927%10°  3.069x10° 3.07074x10F 5 = 0.0566669 %
P M W-, 25002, B~ 1.20903x10°  1.2061x10° 1.20462x10° 6 - 0.122403 %
E W-,5>h03, H- 2.2414x20°  2.1392x107  2.13929x20° 6 - 0.102916 %
¢ W-,Z>A0L, B 2.71579x10%  2.7161x10% 2.71278x10% 6 = 0.122268 %
o g W-,Z5A02, B~ 1.28349x10%  1.2827x10° 1.28247x107 8 = 0.0795463 %
i H W, Z5H-, 001 7.94029% 100 7.9468x10° 7934925100 6 = 0.149577 %
s o alzerise W, Z5H-, 002 1.70381 1.7037 1.7087 6= 0.293178 %
5 PR W~/ 2>, 103 3.98499x10°  3.9924x10°  4.00474x10° 6 - 0.494346 %
o olsmias W, ZoW- A0 6.99895x10°  6.983x10° 7.00424x10° 6 = 0.275123 %
i o= olosaases W-, B3W-,A02 1.36107x10° 1 1.36221x10° & = 0.0886822 %
5 I S R e W-, 252 - 1.40065x10° 1 1.39963x10° 6 = 0.0730172 %
. P =
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Example: LHC SUSY cascade decays, Input File

MSSM

model

process dec_su_g = sul => u, neu2
process dec_neu_sl2 = neu2 => SEl12, el

process susybg = u,U => SUl, sul
process full = u, U => SUl, u, el, SEl2

compile

?slha_read_decays = true
read_slha ("spslap_decays.slha")

integrate (dec_su_qg, dec_neu_sl2) { iterations = 1:1000 }
sgrts = 14000
beams = p, p => lhapdf

integrate (susybg) { iterations = 5:10000, 2:10000 }
integrate (full)

n_events = 10000

$title = "Full process"
$description =
"S$Sp + p \to u+ \bar u \to \bar{\tilde u}_1 + u + \tilde e_{12}"+ + e"-8"
Sxlabel = "SM_{\rm inv} (ue”"-)S$"
histogram inv_massl_full (0,600,20)




Physics with WHIZARD — SM and beyond

Example: LHC SUSY cascade decays

prp—a+a* — Uy Futéy, e

» Full process:

#evt/bin

600 —

400 —

200 —

My (ue™)




Physics with WHIZARD — SM and beyond

Example: LHC SUSY cascade decays

prp—a+a* — Uy Futéy, e

» Factorized process w/ full spin correlations:

#evt/bin
800

600 —

400 —

200

My (ue™)




Example: LHC SUSY cascade decays

prp—a+a* — Uy Futéy, e

» Factorized process w/ classical spin correlations:

#evt/bin
800

600 — ]

400 —

200

My (ue™)




Physics with WHIZARD — SM and beyond

Example: LHC SUSY cascade decays

pHp—a+a* — Uy +u+éfH+e”

» Factorized process w/ no spin correlations:

#evt/bin
1000 —

800 —

600 —

400

200

I
0 200 400 600
Min (ue™)




Examples of BSM Physics Simulations
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WHIZARD LHC/Tevatron Application/Projects

» SUSY Simulations and Studies quasi World-Wide Study
» WW scattering + anomalous couplings Bonn/Freiburg/Dresden/Siegen
» Determination of LHC signal significances BNL/EdinburghFreiburg
» BSM mass spectrum determinations CERN/Freiburg/UC Davis
» Lepton Flavor Violation DESY/Manchester

» BSM CP properties Bon/Freiburg

» Little Higgs studies Freiburg/Rochester/Siegen

» KK graviton studies Freiburg/Moscow/Siegen

» general Z//WI studies Ottawa/Freiburg/Madison

» noncommutative SM extensions Wiirzburg
» Interplay ATLFAST2-MC development Freiburg
» BSM Mmtijgt stydies ‘ ‘ DESY/F)resden/EdinbL‘lrgh/KEK/Rochester

T
evt/5 GeV
S £ =100 fb !

T
evt/5 GeV
[ £ =100 b

| |
100 - 200 300 5 100 200
Ppr(b/b) [GeV] Pr(b/b) [GeV]




) — SM and beyond

WHIZARD ILC Applications/Projects

» SUSY simulations and studies quasi World-Wide study

» Detector optimization studies DESY/Fermilab

» Electroweak precision studies DESY/Fermilab/Freiburg/SLAC

» WW scattering/Triple boson production DESY/Rostock

» Photon collider studies DESY/Wiirzburg

> Top and Higgs studies DESY/Freiburg/London/RAL

» Little Higgs Studies Ottawa/Freiburg/Rochester/Siegen

» Dark matter studies Bonn/DESY/Freiburg/SLAC

» Benchmarking/Standard Event Samples DESY/SLAC
» ISR/beamstrahlung studies:

1 do
AMoniss

[fb/GeV]

0.01




Physics with WHIZARD — SM and beyond

WHIZARD ILC Applications/Projects

vV V. YV VYV VYV VvV VY

SUSY simulations and studies quasi World-Wide study
Detector optimization studies DESY/Fermilab
Electroweak precision studies DESY/Fermilab/Freiburg/SLAC
WW scattering/Triple boson production DESY/Rostock

Photon collider studies DESY/Wirzburg

Top and Higgs studies DESY/Freiburg/London/RAL

Little Higgs Studies Ottawa/Freiburg/Rochester/Siegen

Dark matter studies Bonn/DESY/Freiburg/SLAC
Benchmarking/Standard Event Samples DESY/SLAC

ISR/beamstrahlung studies:

0.01




Physics with WHIZARD — SM and beyond

BSM,e.g. Resonances in V'V scattering  asoessianss, eos.anss

Model-independent description for LHC, respect weak isospin (p ~ 0):

J=0 J=1 J=2
I=0 o (Higgs ?) W0 (v /2" 7) a” (Graviton ?)
I=1 7E, 70 2HDM 2) o (W27 eE,40
I=2| ¢~ ¢ ¢" (Higgs triplet ?) — S
LHC access limited: 1. resonance correct, guarantee unitarity
K-Matrix unitarization Im[A]

Ax(s) = A(s)/(1 = 1A(s))
)

> Low-energy theorem (LET): 5 i
S§— 00 A s
» K-matrix ampl.: |A(s)|? °=° 1 K([iq
R
» Poles +iv: My, T large | A(s)i
! » Unitarization in each spin-isospin

A .
® eigen-channel

» breaks crossing invariance
> Vs » Explicit “time arrow” in WHIZARD
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» Effective W approx. vs.
WHIZARD full matrix
. : ‘ elements
o mo ) 1L j;m T u‘o;‘;wo . | 4 Shapes/normalization of
- distributions heavily
1000 1TeV tensor resonance in W* W' -> W' W' 1000 1TeV tensor resonance in Z Z > W* W affected

» EWA: Sideband
subtraction completely
screwed up!

dofd My 1]
ol My 1]

dald My 1]
0/ My 1]

1 A 1 N,
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T T T

T T
pp->Ivivdu, Vs =14 TeV

» Example: 850 GeV vector o
resonance 60 - with 1 TeV vector resonance 2zzz21

without resonances sswssss

» coupling g, = 1 g
» Discriminator: angular s
correlations *

20

» Ongoing ATLAS study (cf.
U. Schnoor’s talk tomorrow) o es 138z 28 3

20(IT)
- =




Physics with WHIZARD — SM and beyond

Summary / Outlook
» WHIZARD 2 versatile multi-purpose event generator

» Focus on BSM physics

» Steered via the HepFORGE page:
http://projects.hepforge.org/whizard

Left out:

» Phase space generation/integration details We don't use black boxes, we write them!

WHIZARD focused on BSM physics — complete event generator
» Initial state shower, underlying event, hadronization

as usual: we’re open to users wish list!



http://projects.hepforge.org/whizard

Summary / Outlook
» WHIZARD 2 versatile multi-purpose event generator

» Focus on BSM physics

» Steered via the HepFORGE page:
http://projects.hepforge.org/whizard

Left out:
» Phase space generation/integration details We don't use black boxes, we write them!

WHIZARD focused on BSM physics — complete event generator
» Initial state shower, underlying event, hadronization
Thanks to all contributors (list is not exhaustive!)

T. Barklow, P. Bechtle, M. Berggren, M. Beyer, F. Braam, R. Chierici, K. Desch, T. Kleinschmidt, M. Mertens, N. Meyer, K. Ménig, M. Moretti, H. Reuter,

T. Robens, K. Rolbiecki, S. Rosati, A. Rosca, S. Schmitt, J. Schumacher, M. Schumacher, C. Schwinn
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Continuos Upgrades Next Year
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