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Model file: particle definition

e ——rcc—————————————————————=
% gauge bosons
e
Particle=W-plus["W+"]; Antiparticle=W-minus["W-"];
Gname={"W", "W, "W“—"};
PType=Vector; Charge=1l; Color=1; Mass=amw; Width=agw;
PCode=2; KFCode=24; Gauge="wb";
Pend;
%
Particle=Z["Z0"] ; Antiparticle=Particle;
Gname={"Z 0" };
PType=Vector; Charge=0; Color=1; Mass=amz; Width=agz;
PCode=4; KFCode=23; Gauge="zb";
Pend;
%
Particle=photon["A"] ; Antiparticle=Particle;
Gname={"\gamma" } ;
PType=Vector; Charge=0; Color=1; Mass=ama; Width=0;
PCode=1; Massless; KFCode=22; Gauge="ab";
Pend;
%

Particle=gluon["g"]; Antiparticle=Particle;
Gname={"g"};
PType=Vector; Charge=0; Color=8; Mass=amg; Width=0;
PCode=8; Massless; KFCode=21;
Gauge="gl"; PSelect="gluon";

Pend;



Vertex={u-bar, u,

Vend;
Vertex={c-bar, c,
Vend;
Vertex={t-bar, t,
Vend;
Vertex={d-bar, 4,
Vend;
Vertex={s-bar, =,
Vend;
Vertex={b-bar, b,
Vend;
¥ FFV (FFqg)

Vertex={u-bar, u,

FT}-’PE="‘J" .

Vertex={d-bar, 4,

FT}-’PE="‘J" .

Vertex={c-bar, c,

FT}I,PE=TI'EJ1I .

Vertex={s-bar, =,

FT}"PE="v“ =

Vertex={b-bar, b,

FT}-’PE="‘J" .

Vertex={t-bar, t,

FT}"Pe="v“ =

Z}; ELWK=1;
Z}; ELWE=1;
Z}; ELWK=1;
Z}; ELWK=1;
Z}; ELWK=1;
Z}; ELWK=1;

gluon}; QCD=1;
Vend;

gluon}; QCD=1;
Vend;

gluon}; QCD=1;
Vend;

gluon}; QCD=1;
Vend ;

gluon}; QCD=1;
Vend ;

gluon}; QCD=1;
Vend ;

Model file: particle interaction

FName=czuu(2,1/3) ;
FName=czuu(2,2/3) ;
FName=czuu(2,3/3);
FMName=czdd (2,1/3) ;
FName=czdd (2,2/3) ;

FName=czdd (2,3/3) ;

FName=cguu(2,1/3) ;
FName=cgdd(2,1/3) ;
FName=cguu(2,2/3) ;
FName=cgdd(2,2/3) ;
FName=cguu(2,3/3);

FName=cgdd (2,3/3) ;
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Expand

Block=No;

final state particles

AnyCT=Yes;
Kinem
Pend;

"2301";

kinematics number
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FORTRAN source code

subrountin= atrg?
implicit real¥d {a-h,o-x=]

includ= “inclirl h*
includ= “inclk bk’
include= “inclirph’

common famworkS/cEtrlig,awd,avs,=xtrlig, prtrlig
common famworifled, 1tk
el (EER) = 22 (32) bytes osed

1ltd (D=3} ,1tE[D:3}

extrl3g (2) ,prerlig (4, 3]
cEerlig (2, 4]

avd [(lextron*lintrn*lepexal
avh[lintrn¥lextrn®lepexw]
atmp

cuwgt {01}

integer
real*q
complex®]lE
complex*]1E
complex®]E
complex®]lE&
real®d

& DNepominators of propagators

&

# Tnternal

* Vertices

&

&

aprop = 1.0d40
call smprpd {pphase, aprop, wntrlld,
ammeg®®2 0 ._0d03

mome=nta

call smintf {amug, pEerld, wnerld  extrlig, prerlig, cftrlig)

(&)

smifw{lextrn, lintrn, lepexa , extrlg, exbrlig, ammeg, amig, Coudg,
cftrZg, cfbrlig, pritr2g, pterl3g, egtrlde, 1td  awvd}

smifw{lintrn, l=xtrn, lepexy, =extrl3g, extrdt, amog, amdg, cwug,
cftrlig,cftordt, pttrlig,pttrdt , egqtr9b,1c5, awk])

o=all

c=all

call 5rl1-l:l::ll'|‘|'l;1tll,1-_5,2.l.ex-_rl_'-ll:_[,a\rll,avE-,l-_,a'\r]
sym = - 1_0d0

aprop = Sym/aprop

indexg(l) = 1
indexg (Z2) = 4
indexg (3) = 2
imndexg(d)] = 3
if{jopolid) .ne. 0} call 5mi:|:-|:-||::-_', 1, aw)
call gmpord{lt, aw, ind=xg, agcowrck]
ancp{jgraph] = 0.03d40
nhase = 2
do 500 ih = 3 | ltrag-1
atmp = agocwrk(ih) faprop
agc(ih, ] = agol(ibh,D} s+ [-1/6.4d0) Yatmp

[(1/2_d40} *atmp

ago (ik, 1)
+ atmp*conjg (atmp)

ancp [jgraphl =
continwe

= agqc(ih,1} =
ancp {jgraph}
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°* yu —» db

@in.prc%&

=9 3o

@%$egrc EFID,
®$gracefig &¥ID,
@D$grcfort &¥ID,

®$make gauge &FID,
(gaugeF TV IDEROHDEMEI 21— ILBERTND, )

®%gauge

3D,

(KX Z(ERHNFZEZRT)

(OS5I D, )
(DS DB ENRTESD, )
(FORTRANO—RKMDMERIND, )

(gaugeF T WO ZERUERIICITDOCEMTE S, )
@$make integ &FTD,

(ENELWTE
®%integ
( ENEL W

BOED T HHEN
LD,
ENStETNG, BE

T a1-ILAERIND, )

=var
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Huwsons fie description
1 H-plus Wenk boson with chargs 41
1 H-minus Wenk boson with charse
£ Z Newtral weak boson
3 photon Phuton
i gluon Ciluon
Fermions  name deseription
i electron Flectron
v pusitron Positron
i LG Muon
i anti-muon Anti-muon
Lan [an lepton
anti-tau Anti-tau lepton
i Hu-g Fletron neuteing
8 nu-e-bar Anti-eloctrn neutring
i, nu-m Muon Neutring
, nu-mu-bar Anti-muon neutring
i nu-tau [au neutring
8 nu-tau-bar  Anbi-tau neulring

Quarks RTINS tdescription

i 1w Up quark

i u-bar Anti-up yuark

il d o yuark

il d-bar Anti-dewn quark

5 g Strange guark

5 s=bar Anti-strange quark

r c Charm quark

& c-bar Anti-charm guark

f & Hot tom quark

f b-bar Anti-bottom quark

{ t o quark

i t-bar Anti-top yuark

Sealars i description

& Higgs Higes sealar

chi-plus Chareed Goldstons boson with charse 41
chi-minus Charged Goldstone boson with chare

chi-3 Neutral Goldstonse boson

Cihosts T description

ot C-plus Faddeoy-Popov ghost associated with 1

r C-plus-bar  Anti-Faddesyv- Popov ghost assodiated with 1
r Ceminus Faddeev-Popov shost associated with 1

ct C-minus-bar Anti-Faddeev-Popov ghost associated with W
- C-Z Faddeov-Popov shost associated with 29

4 G-Z-bar Anti- Faddeev- Popov shost associated with 29
g C-4 Faddeev-Popov shost associated with photon
£ C-&-bar Anti- Faddeey- Popov shost sssocviated with photon
¢ U-g Faddeey-Popov ghost associated with gluon

i C-g-bar Anti- Faddesv- Popov shost associated with gluoen
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® gauge.f
® mainbs.f

° func.f
® amps.f

® ampsum. f
* kinit.f
e kKinem.f
[ _
®

Kfill.f
gfinit.f
e setmas.f

gaugeF T w7
BoOmain”0O05 5 L
HIEDREE (BELIRIE)

& sD057DIRIEEETE
IRIBOMZEED (BET D)
kinematics DFIER1L
kinematicsa 52305 5
= X =05 Ldfilling

Rk - TS > 70)1§TR

NFDEE - IS ESNDERTE
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kinematics& (4] O\ 7

o RRREIFRICOEHEZH XS

P — pl+p2+p3
Total : 4X3=12
BEXH . 3
ITXRILF—EHFERTF: 4
D : 12-3-4=5
(BNAEDOTFMYE : 1 )
(%D : 5-1=4 )

e 5(4))DDEE~ 3 DDALEEE
NE5%237)03d) X L%xkinematics & IS,
(B DEEXR(T. c_G)Eb%b_Cﬂéc 5)

[RERE |

NMARIRRETOEREL 7
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kinematics?)

EO

° HELIRIBDIRSD

code number contents
1201 1-body — 2 body decay
1301 1-body — 3 body decay
Sequential decay 1 — 2+ (3 +4) — 2+ 3 + 4 can be treated.
2201 2-body — 2 body in CM frame
t- and u-channel sinpularities can be treated.
2301 2-body — 3 body in CM frame |,
Sequential decay type 1 +2 — 34+ (4 +5) — 3+ 4+5.
Resonance on particles 4 and 5 can be treated.
2302 2-body — 3 body in CM frame ,
Radiative processes 1 +2 — 3(v) +4+ 5,
both initial and final radiation can be treated.
2303 2-body — 3 body in CM frame
Double-radiative processes 1 +2 — 3(v) +4(v) +5
2304 2-body — 3 body in CM frame |,
Three photon processes 1+ 2 — 3(7v) + 4(v) + 5(7v)
2401 2-body — 4 body in CM frame, a pair of sequential
decay type 1 +2 — (34+4)+(5+6) —=3+44+5+6
t-channel singularity can be treated.
2402 2-body — 4 body in CM frame,
‘fusion’ type 1 +2 — (3 4+ A)4+ 4+ B); A+ B —=5+6

Z0\0 TR (&, ZONRT—-50OnHE
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°* uU — uU
QCD, Electro/weak, Gauge set
* uU — uU gluon
QCD, IR divergence
* uU — uU Higgs
Electro/weak, Graph selection, PDF
°eqQ—ev Cs

Electro/weak 4-fermion
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GRACEX > TH LD (BRE)

* gQ — qQ Higgs (w-fusion)

* PP —gluino gluino (SUSYHRIFHRY )
*v g— v dD (Z2—kYJ - BFEEL)

* ek — ek squark Squark (2-photon process)

16
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