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ABSTRACT

In this paper we apply a simple phenomenological model to describe the scat-
tering amplitudes of strongly interacting longitudinal gauge bosons at the futnure
pp colliders, LHC and SSC. The model is based on the use of the well-known
techniques from chiral effective Lagrangians and chiral perturbation theory, sup-
plemented by a unitarization method for the scattering amplitudes. The gener-
ality of the approach allows one to deal with various physical situations in the
unknown symmetry breaking sector of the Standard Model. In particular we
mimic the two typical scenarios for the symmetry breaking sector: one of Iliggs-
type and the other of QCD-type. Two different unitarization methods have been
implemented for comparison: the Padé approximants method and the K-matrix
method. The first one permits the incorporation of the possibility of dynamical
resonances as it can develop poles for the various different ([,J)-channels. A sys-
tematic study of strongly interacting signals for both LIIC and SSC is presented,
and their rates and efficiencies are compared. The LHC project with the high
luminosity option turns out to give quite promising results.
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LHC WrNm = ZUZ0 | Ze2b — 202V | gy — 202V 99 — Z°2% | 44— 2"2" | Tuial i Tutal Tutal ;
Signal | Backg. Backg. ,
16 TeV my = 100G el |, = 180Cel” 1 ry = HWGel | m, = 180(7 ) !
Pade Higgs (A} 7308 1782 14295 18281 19242 9090 63337 67523 :
QCD (A} 3963 337 . 1300 |
Higgs (B) 10980 2380 29125 3497 173823 13360 202050 208322
QCD (B) 3938 476 G414
K-Matrix | Higgs (A) 1385 954 14295 18281 19242 5339 63537 l 67323
QCD {A) HaT J18 3775 -
Higgs (B) 6600 1346 29125 34497 173825 146 202950 | PIEEP I
QCD (B) 5202 148 3630 g
Table 1.a
88C Wy = 2029 | 292% — ZYZ° | g9 — Z°2" gy — Z'Z° | gy — 22"} Total Tural Tutal
Signal Backg. Backg.
1) TeV m, = 100Gel” | m, = 180GeV m, = 1H0Gel” [ m = 180Gl
Pade | Higgs (A) 1164 333 1917 2600 3346 1497 3263 5916 !
QCD {A) 669 79 , | TiB
Higgs (B) 1988 352 1280 5358 12347 2340 16627 17705
QCD (B) 1129 126 1233
K-Matrix | Higgs (A) 707 237 1917 2600 3346 944 3263 8946
QCD (A) 063 81 G146
Higgs (B) 1201 375 1280 2338 12347 1576 160627 17703
QCD (B) 958 127 1082

Table 1.b



LHC Minimal Optimal Minimal Optimal
Cus Cuts Cuts Cuts
16 TeV' m, = 100Gel” m, = 100Cel” my = 180Gel’ my = 180Gl
(Pl (Gel"). M3 (Gel ) i, (Gel') My (Ged )
Pade | Higgs (1) | 9090 / 63537 3939 / 10766 9090 / 67393 3039 /7 12913
9 / 16 (300,750) 9 / 19 (300.750)
QCD (A} § 4300 / 63537 2143 / 8079 4300 / 67523 2635 / 15333
3 /12 (360.750) 4 /23 (300.700)
Higgs (B) | 13360 / 202930 Toad / 16979 13360 / 208322 8347 / 2500t
11/ 25 (300.750) 13 /37 (240.750)
QCD (B) | 6414 / 202950 3352 / 19905 G114 [/ 208322 3352 29985
|5/ 30(300.700) 3/ 3 (300.700)
K-Marrix | Higgs (A) | 3339 / 63337 3124 / 10766 5339 / 67523 J12 /12943
3 / 16 (300.750) 3 /19 (300.730)
QCD (A) | 3775/ 83337 8217 / 12804 3775 / 67523 2217 / 15333
3 / 19 (300.700) 3/ 23 (300.700)
Higgs (B) | 7946 / 202950 1282 / 19905 7946 / 208322 4282 / 22985
7/ 30 (300,700) 7/ 35 (300,700}
QCD (B) | 3630 / 202950 2813 / 19905 3630 / 208322 J040 / 26994
L4/ 30 {300,700 3/ H1{300.600)
Table 2.a
S5C Minimal Optimal Minimal Optimal
Cuts Cuis Cuts Cuts -
10 TeV' | m, = 1600GeV m, = 100Gel’ m, = 1B0Gel m, = 180Gel’
(Pl (Gel"), M3, (GeV)) (peo(GeV'). M (Gel))
Pade | Higgs (A) | 1497 / 5263 1133 / 1261 1497 / 3916 13/ 1515
2 / 2 (240,750) 2 / 3 (240.750)
QCD {A) | T48 / 5263 453 / 794 748 / 3946 182 / 1340
<1/ 1(360,800) <1 /2 (300.800)
Higgs (B) | 2540 / 16627 1791 / 2484 2340/ 17705 E791 / 3178
3 / 4(240.750) 3/ 5 (240.750)
QCD (B | 1235/ 16637 I 638 7 1357 1235 7 17705 777 7 2668
1/ 2(360.800) 1/4 {300.?50]
K-Maurix | Higgs (A) { 944 / 53263 387/ 791 B4 / 3916 663 / 1331
<1/ 1 {360.800) 1/ 2 (300,750)
QCU (A) | 646/ 5263 314 /194 646 / 3946 126 / 1331
<1 /1 (360.800) <) / 2 (300.750)
Higgs (B) | 1576 / 16627 938 / 1739 1376 / 17705 993 / 2668
2 / 3 (300.800) 2 /4 (300,750)
QCD (B) | 1083 / 16627 361 / 1480 1085 / 17705 639 / 2668
<1 /2360700 /40300750

Table 2.b
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