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Whizard-1.95 with pythia-6.422

All 4-fermion back grounds

Type ID LL ) LR (n+1) RL (n+3) RR (n:2) non-pol | Final states
sw_| | 658588 | 40 3335 201 40 861 | veewl (1)
sw_s| | 656366 | 119.7 | 10000 | 856 1193 | 25812 | v.eUD
sze | | 655558 | 10096 | 1084.1 | 10195 | 10084 | 10304 | °elCHD
vl
sze_s| | 655962 | 259.8 | 4591 | 3165 | 2590 | 3236 | eeUU,DD
szeorsw_| | 6567-70 | 27.7 | 9221 | 216 27.6 249.8 eV.Ve
sznu_l | O8N 1928 | 29.3 580 | vl (bu,D)
sznu_sl | 657172 4568 | 1308 1469 | v.v.UU, DD
ww_h | 6551-52 148743 | 136.4 3752.7
ww_| | 658182 15642 | 14.7 3947 O
ww_sl | 6577-78 18781.0 | 172.7 47384 | UDvI (hu)
zz_h | 6573-74 14021 | 605.0 501.8
zz| | 6579-80 158.0 99.5 644 | 220D
— 202y,
2z.sl | 6575-76 14221 | 7135 533.9
zzorww_h | 6553-54 123833 | 224.8 3152.0
zzorww_| | 672122 16360 | 54.0 4225 | 2129, (p0)
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4f WW_ hadronic:

ww__hOcuxx: e~ et — W~ W' — c(d, s, b)u(d, s, b)
ww_hOuubd: e~ et — W~ W™ — ubud
ww__hOuusd: e et — W~ W' — usud
ww_hOccbs: e~ et — W~ W™ — cbes

ww_ hOccds: e~ et — W~ Wt — cdes

e ID: 6551-52, /s = 250 GeV.
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ww_h

Table: cross section(fb) with polarizations

ww__h LL LR RL RR non-pol
ww__hOcuxx 13529.4  124.0 3413.4
ww__hOuubd 02  2x1073 0.05
ww__hQuusd 662.8 6.1 167.2
ww__hOccbs 22.8 0.2 5.8
ww__ hOccds 659.1 6.1 166.3

Madgraph+pythia 0 7072 717 0 17859
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Matrix for e~ et — csud.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4

diagram 3 QCD=0, QED=4
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ww_ 1

e 4f WW _leotonic: e~ et — W~ Wt — v, uv,r

e ID: 6581-82, /s = 250 GeV.

Table: cross section(fb) with polarizations

ww__1 LL LR RL RR non-pol

Whizard+pythia 1564.2 14.7
Madgraph+pythia 0 1476 13.1 0

394.7
372.3
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Matrix for e~ et — v,p v 7.

6 6
5 5
3 3
4 4
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
2 6
e+ vt
Wi
ta+
5
ve
mu- 3
W-
e vm~
1 4
diagram 3 QCD=0, QED=4
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Matrix for e~ et — v,puto77.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4

diagram 3 QCD=0, QED=4

4f




ww sl

o 4f WW _ semileptonic:

e ww_slOtauq: e~ et — W~ W' = (u, ¢)(d, s, b)7(ve, vy, v7)
ww_sl0muq: e~ et — W~ W' = (u, ¢)(d, s, b)u(ve, vy, vr)

e ID: 6577-78, /s = 250 GeV.

Table: cross section(fb) with polarizations

ww__sl LL LR RL RR non-pol
ww_slOtauq 9388.1 86.4 2368.6
Madgraph+pythia 0 6464 616 O 1631.4
ww__sl0muq 9392.8 86.3 2369.8

Madgraph+pythia 0 6455 619 0 1629.2
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Matrix for e~ et — udr—v,.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4




Matrix for e et — udrtv,.

6 6
5 5
4 4
3 3
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
2 [
e+ vt
W+
1a+
5
ve
4
.
1 3

diagram 3 QCD=0, QED=4

4f



Matrix for e~ e™ — udu™1,.

4 4
8 5
6 B
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=24
2 3
\ u
Wt de
4
ve
mu- 5
w-
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Matrix for e~ e™ — udutu,.

4 4
3 3
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
2
e+ vm
W+
mu+
5
ve
4
/
! 3
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77z h

e 4f 77 hadronic:

e zz_hOutut: e~ et — ZZ — (u, ¢)(u, ¢)(u, ¢)(u, )
zz_h0dtdt: e~ et — ZZ — (d, s, b)(d, s, b)(d, s, b)(d, s, )
zz_hOuu_notd: e~ et — ZZ — uu(s, b)(s, b)

zz_hOcc_nots: e~ et — ZZ — cc(d, b)(d, b)

e ID: 6573-74, \/s = 250 GeV.
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77z h

Table: cross section(fb) with polarizations

zz_h LL LR RL RR non-pol
zz__hOutut 225.2 107.0 83.1
Madgraph+pythia 0 100.6 41.3 0 35.5
zz__h0dtdt 634.8 270.9 226.4
Madgraph+pythia 0 450.9 185.1 0 159.0
zz._hOuu notd 270.2 113.8 96.0
Madgraph+pythia 0 149 614 0 52.6
zz__hOcc_ nots 271.8 113.3 96.3
Madgraph+pythia 0 149 614 0 52.6
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Matrix for e~ et — u u u u(c ¢ ¢ ¢).

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e et - u @ c .

5 3
6 4
3 5
4 -]
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e et — b b b b.

5 3
6 4
3 5
4 6
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e"et — d d b b(s 5 b b).

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e"e* — d d d d(s 3 s 3).

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e et — d d s 3.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e et — u u b b.

5 3
6 4
3 5
4 6
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for eet — uw u s 5.

5 3
6 4
3 5
4 6

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e et — ¢ ¢ b b.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e~ et — c ¢ d d.

6 4
e-
¢ 3 5
| z
/ [
1 4 6
diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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77 1

e 4f 77 leptonic:

o zz 104taw: e et = ZZ — 77T
zz_104mu: e et — ZZ — puup
zz_10taumu: e~ et — ZZ — TTpp
zz_10mumu: e~ et — ZZ — v v pp
zz. 10tautau: e" et — 727 — UV UuTT

e ID: 6579-80, /s = 250 GeV.
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77 1

Table: cross section(fb) with polarizations

zz_ 1 LL LR RL RR non-pol
zz_104tau 10.9 6.8 4.4
Madgraph+pythia 0 3.0 1.2 0 1.1
zz_104mu 34.0 24.5 14.6
Madgraph+pythia 0 3.0 1.2 0 1.1
zz__10taumu 42.1 28.8 17.7
Madgraph+pythia 0 6.0 2.4 0 2.1
zz_10mumu 46.5 26.9 18.4
Madgraph+pythia 0 13.3 5.4 0 4.7
zz_l0tautau 24.5 12.6 9.3
Madgraph+pythia 0 13.2 5.4 0 4.7
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Matrix for e" et — 7~

diagram 1 QCD=0, QED=4

Chun Du

4f

diagram 2

QCD=0, QED=4




Matrix for e=e™ — pu= pu* p= pt.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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Matrix for e" et — 7~

diagram 1 QCD=0, QED=4
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diagram 2

QCD=0, QED=4




Matrix for e~ et — vy Uy pu= pt.

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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77 1

Matrix for e~ et — Vy Uy T T,

diagram 1 QCD=0, QED=4 diagram 2 QCD=0, QED=4
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