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Table 3: Event rates per LHC-year for Wy W, fusion signals from the different models,
together with backgrounds, assuming /s = 14 TeV, an annual luminosity of 100 fb~!, and
my = 175 GeV. Cuts are listed in Table 1. Jet-vetoing and tagging efficiencies are listed in
Table 2. The W*Z(Mg§*) row refers to the W*Z events with 0.8 < Mz(W Z) < 1.1 TeV,
optimized to search for a 1 TeV isovector signal.

Bkgd. SM Scalar O(2N) Vec1.0 Vec2.5 LET-CG LET-K Delay-K
“Z2(40) 07 9 46 4.0 1.4 1.3 1.5 1.4 1.1
ZZ(202v) 4= W 1 14 4.7 4.4 5.0 4.5 3.6
ww- 13" 3 B 13 6.2 5.5 5.8 4.6 3.9
w=Z AP 0L2 LS 1.2 4.5 3.3 3.2 3.0 2.9
WEZ(M§*) | 0.82 2.3
wWEw= 57 %8 140 5.8 12 i B 13 8.4

Table 4: Number of years (if < 10) at LHC required for a 99% confidence level signal.

Model
Channel [ SM  Scalar O(2N) Vecl.0 Vec25 LET CG LET K Delay K
Z27(4¢) ro .28 3.2

ZZ(22v) | 0.5 0.75 1.0 1.7 4.2 3.5 4.0 5.7
WHWw- |05 1.5 2.5 8.5 9.5

w2z 7.5

wEw* 45 3.0 4.2 1.5 1.5 1.2 12 2.2
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Table 3: Event rates per LHC-year for W Wy, fusion signals from the different models,
together with backgrounds, assuming /s = 14 TeV, an annual luminosity of 100 fb~*, and
my; = 175 GeV. Cuts are listed in Table 1. Jet-vetoing and tagging efficiencies are listed in
Table 2. The W*Z(M§*) row refers to the W*Z events with 0.8 < Mz(WZ) < 1.1 TeV,
optimized to search for a 1 TeV isovector signal.

Bkgd. SM Scalar 0(2Ni Vec 1.0 Vec2.5 LET-CG LET-K Delay-K

“ZZ(4l) 07T ' 9 46 40 1.4 1.3 L5 1.4 1.1
ZZ(202v) 1.8 1 47 44 5.0 4.5 3.6
WW- 12 5y 5.8 4.6 3.9

w=Z &9 12 13 1.2 4.5
W*Z(Mg*) | 0.82 p

3.3 3.2 3.0 2.9
23 o VO D
WEWw= Y 568 T8 5.8 E/ﬁ ; ﬁu ! 4131 l 13! c 8.4)

Table 4: Number of years (if < 10) at LHC required for a 99% confidence level signal.

Model
Channel [ SM  Scalar O(2N) Vec1.0 Vec25 LET CG LET K Delay K
zz(a) [10 25 32
zz(2t2v) | 05 075 1.0 3.7 4.2 3.5 4.0 5.7
wiw- 075 15 25 8.5 9.5
Wz 7.5
Wiw* [45 30 42 15 1.5 1.2 1.2 2.2

JDI'-: oo 'H:' year
= /oo}ﬁ:os PL4/7€°~"






|
0.005

!
.005

-0

Qg

E?—B»:

it

S

Al VY modes need A7 be messred .



C;

10 ¥ T T I ]

I 1 L] L] ] 1 ] ]
?p\ axi 5J [ o [fb] as =0 T
LC WHW- .
51 W-W- ¥
{dTeV/\ | g
oet Sl i e
0 [ 1 L 1 | L | L | | | \ L | ]
-0.005 0 0.005
o7}
&5
L] I 1 I ! 1 1 1 I L 1 ] \
Ve=16TeV | 7
JL£ =200 fb~? -
100%/50% pol. |
0.005 e et
0 R e, e I R
Qs

-0.005

A'(/ VV modes need 7!)1/62 measured.

D(-"—' //‘4'1'

v

N{X{;B f“



. Conc(ufwn

To ?Yobe 'f‘\L 'E,eotfoweak C}MHGB’ Bve-.kma,

needs to rtuy the mteradiong ajC
ﬂwaitddinm( Ws inthe EL/M?NM.

Fn £ o Sight (< 800 GeV) SM Higys Bosn
15 Lound | one stil) has To check that,

ﬂot‘\?ha New occurs in the 7&(/ Yejion.



Qemow ks o 7qqﬁ bOu"OLS
1. ('?thiax Wave_ Bonad
nlyses ( UniTavity PM,O

- I
L5 = |a, | < |

G < | Tev

2. ?ertal-\'\:c(e;ve, ékrﬁﬂfa'ov\.

f - ?ﬁumﬁw shilt fz -—@?
3 ":w
W w
w@w
fe 1404 /,.(m,;-) +04 g
‘F ( e (wrs)

(one oo -]
?emana(, ?zv-csVL;tgye ‘@YA"\{IM P

— ¥
W £ 1Rl



D e e e .
T

’ W‘a‘t alo we gmw aéout mH ?
& LE ( >f~<@ )
P W TS ey H
2 T[\e°f¢t‘coﬂ Lou»cﬂs on mH :

= b(n.-‘fah;/ bound W,—ﬂ?ua
ki 5 "(:actr/

— Vg(.aL‘ﬁy a'f re{turéﬁ'ﬁm Ca/as/ati - Py %

_ Thviakty gl £ It% about

(%n&nkd ,90--:.9 bﬂ*/'?ha)
—to T-ela{& }’ﬂ// and ’)ﬂt .

3 Rudictve Cretions Jifficall To louitmin 7y

( Sirsoming Therren)

rex#—){v; /uaﬁy syeler fo»ﬂfﬂn‘ﬁ\m Can

Any
bu't 27¢

0% -ﬁowe. /n (ﬂ;) &,/“fvna

2
mH Co ﬂ'&-'tions.



. Hfaas ok LHC

<7
4’:31& A 24, Heavy fooso0 Tel
; Lfemedidx. Z Gev A
e H,DZQ_M:'P -J/ > w"ﬁ'—vﬁ’ﬂ
Lepd (f;ﬁ/;) H->2 H[}_%f H-owid-» gt Wi
ko2 2 2LF]

->22-o4ls (2/25 Gu/)
vy
w‘fH—pfy bb
W H— foV
ttH
Ly



Un;faﬁ ’ga un/S

L)

-10

-10 10

Figure 2: Unitarity bounds from VV — V'V fusions at (a) 0.8 TeV, (b) 1.2 TeV,
and (c,d) 1.0 TeV. Here (a) and (b) are plotted for the partial wave a/ with given
weak isospin, while (¢) and (d) display the S-wave bounds for all physical channels
by including the SU(2).-violating parameters £ 7,10 [in (d)].
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FIGURE 2. Determining the SU(2).-symmetric parameters £4-{; at 1.6 TeV ¢ e /e e~ LCs.
Here the 10 exclusion contours are displayed. (a). unpolarized case; (b). the case with 90%(65%)
polarized e (e*) beam. Contributions from three types of resonance models (scalar, vector and
axial-vector) to (f4,€;) are shown by the thick solid lines. The different points on these solid
lines correspond to different values of their couplings to the weak gauge bosons. Note that for
axial-vector-type, it is also possible to have £4 + {5 = 0 with £4 > 0, i.e., similar to the vector-type
case. This makes the discrimination more involved. Big-star: from a scalar; black-triangle-down:
from a vector; black-lozenge: from mixed contributions of a heavy scalar and vector. (Here we
typically set these heavy resonances around 2 TeV.)
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FIGURE 3. Probing (4-f; via WW Z and ZZ Z production processes. The roles of the polarization
and the higher collider energy for e et — WWZ are shown by the & lo exclusion contours in (a).
The integrated luminosities used here are 30 fb ' (at 300 GeV), 100 fb~! (at 800 GeV) and 200 fb !
(at 1.0 and 1.6 TeV). In (b) and (c), the + 1o contours are displayed for ZZZ/WW Z final states
at /3 =0.5 and 1.6 TeV respectively, with two beam polarizations (90% ¢~ and 65% e*); the thick
solid lines present the combined bounds at 90% C.L.
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