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Recently proposed chiral-color models predict the existence of a massive color octet of vector bo-
sons, the axigluon. In this paper we investigate axigluon production in hadronic collisions. We
compute the single-jet inclusive cross section and the two-jet invariant-mass distribution for the
CERN collider, the Fermilab Tevatron, and the Superconducting Super Collider. We use CERN
data to exclude axigluon masses between 125 and 275 GeV, subject to a mild constraint on the

width.

I. INTRODUCTION

According to the current paradigm of particle physics,
the low-energy world is described by an SU(3)
X SU(2)XU(1) gauge theory, spontaneously broken to
SU(3) X U(1) near the Fermi scale Mz ~250 GeV. There
may be other gauge symmetries above this scale, but it is
commonly accepted that SU(3) X SU(2) X U(1) is the full
gauge group at M.

What evidence is there for this? Certainly, with the re-
cent discovery of the W and the Z, the electroweak sector
is well described by an SU(2) X U(1) gauge theory. It is
less obvious, however, that the hadronic sector is com-
pletely described by color SU(3). At low energies QCD
appears to work, but at higher energies there might be
more to the story. This possibility motivated the intro-
duction of chiral color as an alternative to pure QCD
(Refs. 1 and 2).

The chiral color group is SU(3); XSU(@3)g, which
breaks to diagonal SU(3) at some scale, leaving standard
QCD at low energies. There are many different im-
plementations of chiral color,? and all require new parti-
cles in varying representations of the gauge groups. The
most important model-independent prediction of chiral
color is a massive color octet of gauge bosons, the axi-
gluon.

In this paper we investigate the effects of axigluons in
hadronic collisions.> We consider an axigluon of mass
M, and width I' ; with axial-vector couplings to the
standard quarks. Strong parity requires g; =gz, which
in turn forces the axigluon coupling a, to equal the
QCD coupling a;. The mass M , is a free parameter that

we take as low as 20 GeV. The width is given by
Na M
r,= —2—”‘ ) (1.1)
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where N counts the number of open decay channels. La-
beling the fermions by their representations
[SU(3).,SU3)g], we normalize N so that a Dirac quark
[(3,1) + (1,3)] contributes AN =1. With this convention,*
a Dirac quix [(6,1) + (1,6)] contributes AN =5, while a di-
chromatic Weyl fermion [3,3] contributes AN =3. The
value of N ranges from 5 for the known quarks up to 18
for all the particles of the model labeled Mark V in Ref.
2.

In the remainder of this paper we analyze axigluon
production at hadronic colliders. We parametrize the ax-
igluons by their mass and width. In Sec. II we present
the relevant subprocess cross sections. We compute all
two-body scattering processes, including those with one
or two axigluons in the final state. In Sec. III we investi-
gate axigluon resonance effects in the single-jet inclusive
cross section and in the two-jet invariant-mass distribu-
tion. We evaluate our results at energies characteristic of
the CERN pp collider, the Fermilab Tevatron, and the
Superconducting Super Collider (SSC). In Sec. IV we
compare our results to the single-jet inclusive cross sec-
tion measured at the CERN collider. We take smearing
corrections into account, and rule out axigluon masses
between 125 and 275 GeV, subject to a mild constraint on
the width. Section V contains a summary of our results.

II. SUBPROCESS CROSS SECTIONS

In this section we compute the required subprocess
cross sections. We group them according to the composi-
tion of their final states. Subprocesses with no final-state
axigluons are presented in Sec. II A. Those with one or
two axigluons are given in Secs. II B and II C.

Before we proceed, we need the relevant Feynman
rules. These are shown in Fig. 1, with axigluons indicat-
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/ o Gy FIG. 2. Quark-antiquark scattering, including gluons and ax-
q/';/ r igluons.
“ by
o\ tor. The Feynman rules for the g4 4 and gg A A vertices
¢) ' // dp are exactly the same as the corresponding three- and
e four-gluon vertices. Note that because of parity there are
no gluon-axigluon vertices with an odd number of axi-
AN gluons.
\\
b, u v A. No-axigluon final states

FIG. 1. Feynmann vertices involving axigluons: (a) gq 4,
—ig ¥ (Tf —TR); (b) gAA, —gf""‘[géw(m—qﬂ +8(q.—p.)
+8ulpy—r,)]; and (© ggAd, —ig’(f PG reBup — B irp)
+fa£ef de g)\p,g\/p —'gkpg,uv ) +fadefbce(g)\#gvp _g}wg;;p )]

The two-body scattering processes with no axigluons in
the final state are essentially the same as those of lowest-
order QCD (Ref. 5). The only difference is that virtual
axigluons can be exchanged in intermediate states.

ed by dashed lines. The axigluons couple to fermions by The first process we consider is quark-antiquark

—ig (T} —T§), where T; and Ty are the Weyl-fermion
representation matrices of SU(3), and SU(3)g, respective-
ly. This implies that the coupling to quarks is axial vec-

scattering, with identical flavors in the initial and final
states. This gives rise to the diagrams shown in Fig. 2
and to the following subprocess cross section:

J

4a} 1 1 1 1
6'( ,'—,'—’ i_i)=__ (§2+a2) A—+ ~ +(?2+ﬁ2) — 4+
WG AT g SREPAE AR

2., 1 G-MHE-MH+MT’

——u —_—
3 37 1541717417
200 -M7%) 26-M2) $-M% T-M}

+— (u 2—§2)+ﬁ(ﬁ 2—?2)—162 N A2-+—A — AZ (2.1)
t%, ] 518, 3 1%, $17,]

The cross section & is defined to be 8 /m)dé /d T. The variables 5, 7, and # are the Mandelstam invariants for the in-
teracting partons, where §=(p, +p,)%, T=(p, —p;)? and & =(p, —p,)?* for the subprocess &(12—34). We also have
defined 7, =7 —M?% +iM ,T , and §, =5 —M?% +iM (T ,. In this formula and in those that follow, all particles except
the axigluon are taken to be massless.

Equation (2.1) can be used to find the cross section for quark-antiquark scattering, with different flavors in the initial
and final states. One simply drops the t-channel contributions to find

26—-M2)
12

1 1
=+
AL

6(q,9,—q,3;,)= (#2-1?) (2.2)
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Final states with exotic particle-antiparticle pairs are described by Eq. (2.2), multiplied by the factor AN introduced in
Sec. I.

The cross section for same-flavor quark-quark or antiquark-antiquark scattering can be obtained from Eq. (2.1) using
the crossing symmetry (f—1, & —38,5—1):
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Similarly, the cross section for scattering (anti)quarks of different flavors can be obtained using (f —#, 4 —3, §—1),

this time applied to Eq. (2.2):

4a? | 1 27 —-M?%)
8(4,4,(03)—4:9,G3))=— |(@ 487 | S+ —— |+ 5@ | . 2.4)
% RN I
[
Finally, the cross section for scattering quarks and an- o a? s~ R
tiquarks of different flavors is obtained from Eq. (2.2) by G(q;q,—>gA)= (T°+u "+28M})
the substitution 7 —3,5—7, 4 —1u):
4a? 1 1 4 1
Glag.qa. —qg.qd;)= 2442 —_— X ~ (2.7)
U(qij qlqj) 9% ( +u ) ?2+ |?A |2 9?14 (:Y\——Mi)z
2P —M2) The factor £ comes from averaging over colors.
b '; (7 2—%2) 2.5) Note that in the limit M ,—0, Egs. (2.6) and (2.7)
1|7, reduce to the standard cross sections for ordinary gluon

All other cross sections are the same as ordinary QCD
(Ref. 5).

B. One-axigluon final states

We now compute the subprocess cross sections with
one or two axigluons in the final state. The Feynman dia-
grams for one-axigluon processes are given in Fig. 3.

The cross section for (anti)quark-gluon scattering into
(anti)quark-axigluon is given by

2

aS 2 A2 A g2
6(q,8(q,8)—q, A(q; A)=—@"+u “+2IM})

3

X | = 21 e

(FP—MY? %0

The cross section for quark-antiquark scattering into
gluon-axigluon is obtained from Eq. (2.6) by crossing
F—38,8>%u—1u):

FIG. 3. One-axigluon final-state diagrams.

production. This can be understood by noting that the
axial-vector nature of the axigluon has no effect on these
amplitudes—the Y5 matrices cancel. Furthermore, the
Goldstone bosons that make up the longitudinal part of
the axigluon are not produced through these diagrams in
the limit that the quarks are massless. Only transverse
axigluons are produced, with the same cross section as
ordinary gluons.

C. Two-axigluon final states

The Feynman diagrams for two-axigluon final states
are shown in Figs. 4 and 5. The cross section describing
quark-antiquark scattering into two axigluons is given by

FIG. 4. Two-axigluon final-state diagrams: ¢;g;,— A A.
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The longi.tudinal part of the axigluon does not decouple as M , —0. The additional term 8aliit/38 7 is precisely the
cross section for the production of an octet of real scalars through a virtual gluon.

The remaining subprocess is the scattering of two gluons into two axigluons. The cross section may be expressed as

93 "_MZ ’t\__ 2 D 2 ~F 2
6(gg— AA)= le l_i(u a ) MA)_s(u MA)_s(t M%)
% (2 2 32 F-M%3?  (4—-M?%)?
M3 M3 52
~ A 2 \4 2 1-—= 2 (% 2 : (2.9)
s (u"—MA)(t"'MA) (u—MA)(t—MA)

As before, the longitudinal axigluon does not decouple in
the massless limit. The crossing symmetry (1 <>t) is man-
ifest in Eqgs. (2.8) and (2.9).

III. AXIGLUON SIGNATURES

Now that we have the subprocess cross sections, we are
ready to study axigluon effects at hadronic colliders. We
consider two separate signatures: the appearance of a
peak or some other large deviation from QCD in the
single-jet inclusive cross section, and the appearance of
an axigluon resonance in the two-jet invariant-mass plot.
We evaluate our results at three characteristic center-of-
mass energies: 630 GeV, for the CERN pp collider; 2
TeV, for the Fermilab Tevatron; and 40 TeV, for the pro-
posed Superconducting Super Collider.

The single-jet and two-jet signatures depend on the res-
onant production of s-channel axigluons. The production
cross section is easily computed to be

16m%a;
7= f 9s

3 1740 ra M3 G2y M)

+f$:”(xa,M§ g (xy, M{]dy
(3.1

where the sum is over quark flavors; the integral is
over the rapidity of the axigluon, —In(Vs /M )<y
<In(V’s /M ,); and f!?(x,,M?%) is the structure function
for parton i coming from hadron a with momentum frac-
tion x,. In this and in all our numerical work we use the
structure functions of Eichten, Hinchliffe, Lane, and
Quigg® with Agcp=0.20 GeV. We have checked that
our results do not depend strongly on this choice.

In Fig. 6 we present the resonance production cross
sections as a function of mass, for pp interactions at
Vs =630 GeV and 2 TeV, and for pp interactions at 40
TeV. We see that axigluon masses of 200 GeV_corre-
spond to cross sections ranging from 5 nb at V's =630
GeV to 250 nb at Vs =40 TeV. The cross section drops
to 0.01 nb for 1-TeV axigluons in 2-TeV collisions. Note
that at 630 GeV the cross section for a 100-GeV axigluon
is fifty times larger than that for a W or Z boson. The
large cross section is the result of a color factor and the
strong QCD coupling.

Whether these axigluons can be seen, however, de-
pends on the magnitude of the QCD background. In the
following sections we examine axigluon production in re-
lation to this background.

o (nb)

\'U-QH T M\ i B L
| I N¢ 0 200 400 600 800 1000
| I 7 N M(GeV)
\9.9.Q9J————' \QSLQSZ)’ AN FIG. 6. Resonant axigluon production cross section for pp

FIG. 5. Two-axigluon final-state diagrams: gg — A4 A4.

scattering at V's =630 GeV and 2 TeV, and for pp interactions
at 40 TeV, as a function of mass.
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A. Single-jet inclusive cross section

In a given energy region, the first place to look for axi-
gluons is in the single-jet inclusive cross section. To
lowest order, the single-jet cross section is given by

do
dp,dy y=0

s

_ f 27T'Tplzfi(a)(xa’QZ)fj(b)(xb’QZ)
ij

Xﬁ,j(/§,?,a)dy2 > (32)

where y =0 indicates that the observed jet is perpendicu-
lar to the beam axis. In this equation r=x,x,, and & ij is
the inclusive subprocess cross section for initial partons i
and j scattering into all distinguishable final-state
configurations. The integral is over the rapidity y, of
the second jet. The limits of integration are given
by —In[(Vis —m)/my ]<y, <In[(Vs —my)/m, ],
where m2 =p?+m?, m, is the mass of the observed jet,
and m, is the mass of the recoil jet. As before, we take
Aqcp=0.20 GeV in the four-flavor regime. We evaluate
the structure functions and a, at Q*=p? for no-axigluon
final states, and Q*=p? +M?% for one- and two-axigluon
final states.

In Fig. 7 we present a plot of do /dp,dy | ,_, for pp
scattering at 630 GeV. We show the QCD cross section,
plus cross sections with axigluons of masses 100, 150,
200, 250, and 300 GeV for N =5 open quark channels.
Figure 7 exhibits the exponentially falling cross section of
the QCD background. Superimposed on the background,
for each choice of mass, is a peak at approximately
M , /2. This is the Jacobian peak arising from resonant
axigluons in the s channel. Note that the axigluon curves
settle back towards the QCD background® for
pL>M, /2.

Figure 7 shows that the Jacobian peaks are more pro-
nounced for larger axigluon masses. This can be easily
understood from Figs. 8 and 9, where we present sample
cross sections, broken down according to their subpro-
cess contributions. The peaks come from the s-channel
resonances of Egs. (2.1) and (2.2). At low transverse mo-
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FIG. 7. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV. Shown are QCD (dashed curve) and chiral
color (solid curve) with axigluons of mass M , =100, 150, 200,
250, and 300 GeV for N =5.

10°

o(nb/GeV)

.
o
|
©
I

do/dprdyly

10-3

o4 L v v b e N L
0 50 100 150 200
pr(GeV)

FIG. 8. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV for axigluon mass of 100 GeV with N =5, subdi-
vided according to initial partons. The subprocesses are gg
(dot-dashed curve), gq (dotted curve), qq (dashed curve), and to-
tal (solid curve).

menta the peaks are hidden by gluonic jets.

Figures 8 and 9 illustrate that the magnitude of the
gluonic background is a major factor in determining the
relative size of the peaks. This implies that any uncer-
tainties in the gluonic structure function give rise to asso-
ciated uncertainties in the relative height of the peak over
the background.

A second factor contributing to the relative height of
the peak over background is the value of the strong cou-
pling a,. On resonance the cross section is independent
of a,, but off resonance it scales like a. Therefore, in-
creasing a, decreases the prominence of the peak. This is
seen in Figs. 8 and 9 by the relative size of the resonance
in the quark subprocess. At low p, a; is large, so the
peak is small. At high p,, on the other hand, «; is small-
er, so the peak is larger. This effect also contributes an
overall uncertainty at fixed p,. For a typical mass,
changing Agcp from 100 to 300 MeV decreases the
signal-to-background ratio by about 20%.

In Fig. 10 we present the single-jet inclusive cross sec-

102
0! L
100 |

10-1 |

do/dp,dy|, . (nb/GeV)
T y=0

. | N
150 200

Y N P R BN
0 50 100

pr (GeV)

FIG. 9. Single-jet inclusive cross section for pp scattering at
V's =630 GeV for axigluon mass of 250 GeV with N =S, subdi-
vided according to initial partons. The subprocesses are gg

(dot-dashed curve), gg (dotted curve), gq (dashed curve), and to-
tal (solid curve).
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FIG. 10. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV. Shown are QCD (dashed curve) and chiral
color (solid curve) with axigluons of mass M , =100, 150, 200,
250, and 300 GeV for N =10.

tion at V's =630 GeV for N =10 open quark channels.
By comparing Figs. 7 and 10, we see that the Jacobian
peaks are less pronounced for larger axigluon widths.
Even for N =10, however, it is easier to look for axi-
gluons through their Jacobian peaks than through devia-
tions from QCD on the high-p, tail.

For a given width axigluon, a hadronic collider of fixed
V's is sensitive to a finite range of mass. The upper limit
is set by luminosity: at high p, the cross section becomes
too small for the peak to be seen. The lower limit occurs
when the peak sinks in a sea of soft gluonic jets. In Sec.
IV we will use the data of the UA1 Collaboration’ to
place preliminary bounds on the axigluon mass and
width.

Figures 7 and 10 include all final states, including those
with axigluons. For the intermediate-mass axigluons
considered above, it is not completely correct to sum over
the axigluon final states. The problem is that the massive
axigluons do not necessarily give rise to simple two-jet
events. Here, however, no harm is done, for final-state
axigluons of intermediate mass do not contribute
significantly to the cross section at any value of p,. For
example, using the published UA1 integrated luminosity
of 258 nb~! (Ref. 7), we estimate that only 20 final-state
axigluons of mass 150 GeV and 80 of mass 100 GeV
should have been produced at the CERN collider, with
transverse momenta greater than 40 GeV.

Although final-state axigluons contribute little to the
single-jet inclusive cross section, they may still be impor-
tant for probing low-axigluon masses. For example, axi-
gluons of mass 100 GeV would produce an excess of
three- and four-jet events with unusual topologies.
Lighter axigluons may be observed as relatively fat single
jets or as part of a three- or four-jet event. We estimate
that as many as 10° final-state axigluons of mass 50 GeV
and 10* of mass 20 GeV may have been produced at the
CERN collider, with transverse momenta greater than 40
GeV. The direct production of light axigluons is
sufficiently large that a detailed study of the CERN data
may be able to probe axigluons in this range.

The general features of the single-jet inclusive cross
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FIG. 11. Single-jet inclusive cross section for pp scattering at
Vs =2 TeV. Shown are QCD (dashed curve) and chiral color
(solid curve) with axigluons of mass M , =300, 450, 600, 750,
and 900 GeV for N =5.

section at the CERN pp collider are repeated at the
Tevatron. This is seen in Fig. 11, where we plot the cross
section at Vs =2 TeV, for QCD and for axigluon masses
of 300, 450, 600, 750, and 900 GeV, taking N =5. Com-
paring Figs. 7 and 11, we see that the cross sections scale
simply with energy.

Similar results would hold at 40 TeV if the SSC were a
pp collider. However, the SSC is a pp machine, so the
story is very different. At 40 TeV the proton sea does not
contain enough antiquarks to create prominent Jacobian
peaks. The Jacobian peaks are so small that finding the
axigluon through the single-jet cross section would be
difficult.

B. Two-jet invariant-mass cross section

A more sensitive way to search for s-channel reso-
nances is to look for peaks in the two-jet invariant-mass
plot. The two-jet invariant-mass cross section is given by

do ™7 (@) 2y £(b) 2
== (xg,Qf7(x,Q7)
aM f f 28 cosh?y* %f xa, Q)7 (x5, Q

X8 ,8,8,8)dydy, , (3.3)

where y* =(y, —y,)/2; Q% is as before; M is the two-jet
invariant mass; and the integral is over all jets satisfying
the rapidity cut |y, |, |y, | <Y. In our plots we have
taken Y =0.85.

In Figs. 12 and 13 we present d o /dM for pp scattering
at center-of-mass energy 630 GeV, for N =5 and 10 open
quark channels, respectively. Each plot contains pure
QCD and chiral color with axigluons of masses 100, 150,
200, 250, and 300 GeV. We do not include axigluons in
the final states because such processes do not contribute
near the s-channel resonance.

Comparing Figs. 12 and 13, we see a pattern similar to
that of Figs. 7 and 10. There is a window of potentially
observable masses for a given width axigluon. As the
width increases, the resonant peak should become more
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do/dM (nb/GeV)

N

A SR

-4 L1 -
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M (GeV)

FIG. 12. Two-jet invariant-mass cross section for pp scatter-
ing at Vs =630 GeV. Shown are QCD (dashed curve) and
chiral color (solid curve) with axigluons of mass M , =100, 150,
200, 250, and 300 GeV for N =5.

difficult to reconstruct. As a point of reference, the
effects of the W and Z would barely be visible on these
plots. Thus, an investigation similar to the UA2 search
for W and Z resonances® should be able to strongly con-
strain the axigluon in this energy range.

In Fig. 14 we present the two-jet invariant-mass cross
sections for a pp collider of energy 2 TeV. We plot QCD
and chiral color with axigluon masses of 300, 450, 600,
750, and 900 GeV, and N =5. Note the approximate
scaling relative to the CERN collider. The peaks are
somewhat larger, however, because a; is smaller.

Figure 15 contains the two-jet invariant-mass plot for
pp interactions at 40 TeV. We include QCD and chiral
color with axigluon masses of 6, 9, 12, and 15 TeV with
N =5. As with the single-jet cross section, the signal
from pp interactions is much smaller than that from pp.
A careful experiment might be able to separate the two-
jet resonances from the background at the SSC.

do /dM (nb/GeV )
=)
|
il

N NN BN N
0 100 200 300 400
M(GeV)

FIG. 13. Two-jet invariant-mass cross section for pp scatter-
ing at Vs =630 GeV. Shown are QCD (dashed curve) and
chiral color (solid curve) with axigluons of mass M , =100, 150,
200, 250, and 300 GeV for N =10.
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FIG. 14. Two-jet invariant-mass cross section for pp scatter-
ing at V's =2 TeV. Shown are QCD (dashed curve) and chiral
color (solid curve) with axigluons of mass M , =300, 450, 600,
750, and 900 GeV for N =5.

IV. AXIGLUON BOUNDS FROM COLLIDER DATA

In Sec. III we discussed several signals for axigluon
production at hadronic colliders. Most of the signatures
require a detailed analysis to separate the signal from
background. The single-jet inclusive cross section, how-
ever, is sufficiently simple that we can use it here to place
preliminary bounds on the axigluon mass and width. As
discussed in Sec. IIT A, the Jacobian peak provides a
dramatic signal for axigluons of mass M , ~2p,.

In this section we compare our results with recent
CERN measurements of the inclusive single-jet cross sec-
tion. Since the published data extend from p, =30 to 150
GeV, the CERN collider probes axigluon masses between
60 and 300 GeV. Even though the single-jet cross section
is relatively simple, it is still not completely straightfor-
ward to compare theory and experiment. The complica-
tion stems from the fact that both UA1 and UA2 correct
their raw data for detector resolution and acceptance us-
ing a QCD-based Monte Carlo simulation. They present
their data in a form that can be directly compared to
QCD, but which is not quite sufficient for our purposes.

1074
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1076

10-7
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10-8 |

do/dM (nb/GeV)

]

10"9 —

il

10— 10

0 5 10 15 20
M(TeV)

FIG. 15. Two-jet invariant-mass cross section for pp scatter-
ing at V's =40 TeV. Shown are QCD (dashed curve) and chiral
color (solid curve) with axigluons of mass M , =6, 9, 12, and 15
TeV for N =5.
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To compare our results with the published data, we
must follow a two-step procedure. The first step is to
smear our curves to account for the effects of finite detec-
tor resolution. We do this by convoluting our results
with a Gaussian correction function. This relates the
true cross section o ;- to the measured cross section o y,:

1 —(pl—p'l)z/sz
wV 2w f ¢

where w is a detector-dependent resolution function. For
UA1l (Ref. 9), w has been determined to be
w(p,)=0.05p, +0.53V/p, (p, in GeV).

The convolution (4.1) smooths out the Jacobian peaks.
It also changes the slope of the QCD background. Thus,
our second step is to multiply ¢ ,, by a smooth correction
factor, designed to restore the QCD baseline.!® This
places our results in a form where they can be directly
compared to the published UA1 data. A similar compar-
ison can be made to UA2 data, giving rise to similar re-
sults.

Since we are looking for peaks in the data, we must
also ask whether the UA1 and UA2 analyses preserved
peaks in the raw data. Fortunately, they do, because the
total effect of the UA1 and UA2 corrections was to multi-
ply the raw data by a monotonic function of p,. For the
UA1 analysis this function varies from 0.8 at low p, (30
GeV) to 0.7 at high p, (130 GeV).

In Figs. 16— 18 we compare our corrected results to the
published UA1 data at Vs =630 GeV, for M, =100,
150, 200, 250, and 300 GeV, and N =5, 10, and 20 open
channels.!! For N =5 and 10 the peaks are broader than
the analogous unsmeared curves presented in Sec. IIT A.
Note, however, that the effects of the smearing become
less important as the width I' ; becomes larger.

In Fig. 16, with N =35, we see that an axigluon of mass
M , =100 GeV is allowed, while axigluons in the range
M ,=125-275 GeV are ruled out. In Fig. 17, with
N =10, the peaks are less pronounced, but the same mass
range is excluded. In Fig. 18, for N =20, the peaks are
almost completely washed out, but axigluons in the above

oplp)= orlplldp) , 4.1
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FIG. 16. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV, corrected for detector resolution. Shown are
UA1 data, QCD (dashed curve), and chiral color (solid curve)
with axigluons of mass M , =100, 150, 200, 250, and 300 GeV
for N =5.

1195

10° ——
[

o (nb/Gev)

102 |

dc/dedyly

._.
o
|
w
I

P PP BRI N
0 50 100 150 200
py(GeV)

—_
o
|

>
I

FIG. 17. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV, corrected for detector resolution. Shown are
UA1 data, QCD (dashed curve), and chiral color (solid curve)
with axigluons of mass M , =100, 150, 200, 250, and 300 GeV
for N =10.

mass range give rise to a high-p, tail that conflicts with
experiment. Thus we see that axigluons of mass
125<M , <275 GeV are ruled out for N <20. For
higher N, axigluons are probably excluded because of the
rise in the high-p, tail.

V. CONCLUSIONS

In this paper we have investigated axigluon production
in hadronic collisions. We have seen that axigluons in
the range 125 <M , <275 GeV are in contradiction with
data from the CERN collider.

Better bounds can be obtained with a more extensive
experimental analysis of the two-jet invariant-mass cross
section. We expect that the CERN collider should be
able to probe axigluon masses between 100 and 300 GeV,
the Tevatron between 300 and 900 GeV, and the SSC be-
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FIG. 18. Single-jet inclusive cross section for pp scattering at
Vs =630 GeV, corrected for detector resolution. Shown are
UA1 data, QCD (dashed curve), and chiral color (solid curve)
with axigluons of mass M , =100, 150, 200, 250, and 300 GeV
for N =20.
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tween 6 and 18 TeV. _

Axigluons that are light compared with V's are copi-
ously produced at hadronic colliders. They give rise to
single fat jets or closely correlated dijets. A careful
analysis of the CERN data might be able to constrain ax-
igluons with masses between 20 and 100 GeV.

Note added in proof. The UA1 Collaboration has re-
cently investigated the two-jet invariant-mass distribu-
tion, for four different angular regions. They find good
agreement with QCD predictions. For T' ,=0.1M ,,
they reach the preliminary conclusion that axigluon
masses are excluded between 110 and 310 GeV, at 95%
confidence level.'?
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