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Exotica searches at the LHC

ATLAS Exotics Searches™* - 95% CL Upper Exclusion Limits ATLAS Preliminary

Status: July 2017 [£dt=(3.2-37.0) fbo? Vs =8,13TeV
Model £,y Jetst EX® frdtfb] Limit Reference
L | ! ' L L ' ' e ! ' L
ADD Gkk +g/q Oe,p 1-4]  Yes  36.1 Mp 7.75 TeV n=2 ATLAS-CONF-2017-060
ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n=3HLZNLO CERN-EP-2017-132
ADD QBH - 2] - 37.0 My, 8.9 TeV n==6 1703.09217
ADD BH high ¥ pr >lepu >2j - 3.2 M 8.2 TeV n=6, Mp =3 TeV, rot BH 1606.02265
ADD BH multijet - >3] - 3.6 My, 9.55TeV n=6, My =3TeV,rot BH 1512.02586
RS1 Gk — vy 2y - - 36.7 Gk mass 4.1 TeV k/Mp — 0.1 CERN-EP-2017-132
Bulk RS Ggx — WW — qqlv 1epu 1J Yes 36.1 Ggk mass 1.75 TeV kiMp; — 1.0 ATLAS-CONF-2017-051
2UED/ RPP le,u =22b,=23] Yes 13.2 KK mass 1.6 TeV Tier (1,1), B(A®Y - tt) =1 ATLAS-CONF-2016-104
SSM 7’ = (( 2e,u - - 36.1 Z’ mass 4.5 TeV ATLAS-CONF-2017-027
SSM Z’' — 1t 27 - - 36.1 Z’ mass 2.4 TeV ATLAS-CONF-2017-050
Leptophobic Z’ — bb - 2b - 3.2 Z’ mass 1.5 TeV 1603.08791
Leptophobic 2’ — tt leu =21b >1J2) Yes 3.2 Z’ mass 2.0TeV r/m=3% ATLAS-CONF-2016-014
SSM W’ — ¢v 1eu - Yes 36.1 W’ mass 5.1 TeV 1706.04786
HVT V' - WV — gqqqg modelB O e, u 2J - 36.7 V'’ mass 3.5 TeV gv =3 CERN-EP-2017-147
HVT V' - WH/ZH model B multi-channel 36.1 V’ mass 2.93 TeV gv =3 ATLAS-CONF-2017-055
LRSM W — tb 1eu 2b,0-1j Yes 203 1410.4103
Cl qqqq - 2j - 37.0 A 21.8TeV 1703.09217
. Clllqq 2e,u - - 36.1 A 40.1 TeV 7, | ATLAS-CONF-2017-027
Cl uutt 2(SS)/z8epu21b 21] Yes 203 (I eiTe |Cral = 1 1504.04605
Axial-vector mediator (Dirac DM) Oe,u 1-4j Yes 36.1 Mmed 1.5 TeV 84=0.25, g,=1.0, m(y) < 400 GeV | ATLAS-CONF-2017-060
. Vector mediator (Dirac DM) Oe,pu, 1y <1j Yes 36.1 Myed 1.2 TeV 84=0.25, g,=1.0, m(y) < 480 GeV 1704.03848
VV yx EFT (Dirac DM) Oe,u 1J4,21]  Yes 3.2 M, 700 GeV m(y) < 150 GeV 1608.02372
Scalar LQ 1%t gen 2e > 2] - 3.2 LQ mass 1.1 TeV p=1 1605.06035
. Scalar LQ 2" gen 2u >2j - 3.2 LQ mass 1.05 TeV =1 1605.06035
Scalar LQ 3" gen le,u  21b,23] Yes 203 [IOFESSNea0cew B=0 1508.04735
VLQTT - Ht+ X Oorlepu 22b,23j VYes 13.2 T mass 1.2 TeV B(T - Ht) =1 ATLAS-CONF-2016-104
VIQTT —» Zt + X le,u >1b>3] Yes 36.1 T mass 1.16 TeV B(T — Zt) =1 1705.10751
VLQTT — Wh+ X leu =1b,>1J2) Yes  36.1 T mass 1.35 TeV B(T - Wh) =1 CERN-EP-2017-094
VLQ BB — Hb+ X le,u =22b,23] Yes 20.3 B(B - Hb) =1 1505.04306
VLQ BB - Zb+ X 2/>3e,u  22/21b - 20.3 B(B— Zb) =1 1409.5500
VLQ BB - Wt + X le,u =21b,>1J/2) Yes 36.1 B mass 1.25 TeV B(B —» Wt) =1 CERN-EP-2017-094
VLQ QR — WqWgq 1eu > 4] Yes 20.3 1509.04261
Excited quark g* — qg - 2j - 37.0 6.0 TeV only u* and d*, A = m(q") 1703.09127
Excited quark ¢* — gy 1y 1j - 36.7 5.3 TeV only u* and d”, A = m(q") CERN-EP-2017-148
Excited quark b* — bg - 1b,1j - 13.3 ATLAS-CONF-2016-060
Excited quark b* — Wt tor2e,u 1b,20j Yes 20.3 fp=fi=frh=1 1510.02664
Excited lepton * 3eu - - 20.3 A=3.0TeV 1411.2921
Excited lepton »* e u,T - - 20.3 A=16TeV 1411.2921
LRSM Majorana v 2eu 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H=* — ¢ 23,4 e,u (SS) - = 36.1 870 GeV DY production ATLAS-CONF-2017-053
Higgs triplet H=* — (r 3eurt - - 20.3 DY production, B(H}* — (1) = 1 1411.2921
Monotop (non-res prod) lepu 1b Yes 20.3 Anon-res = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, |q| = 5e 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059
L 1 Ll I 1 L L 1 1 1 Ll I L 'l 1 ' 1 L 1 I 1 L ' 1

1071 1

*Only a selection of the available mass limits on new states or phenomena is shown.

+Small-radius (large-radius) jets are denoted by the letter | (J).

10 Mass scale [TeV]
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New Physics in dijet resonance searches

= Dijet resonances: simple and powerful
probe of many different scenarios of new

physics at the LHC.
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New Physics in dijet resonance searches

= Q. How to Characterize dijet resonances?

» Introduce benchmark models

= Color discriminant variable (Broader resonances)
» Jet Energy Profiles

» Jet Energy Correlators



New Physics in dijet resonance searches

Benchmark Models

Resonance Interaction J §1SUB)c | |Qe| | Dominant decay "
Leptophobic Z’ Lavtaz, 1 0 0 qq
Coloron C|, gs tant g T*v*qCY 1 8 0 qq
Octet Scalar Sy gsd“‘fcks Sé“GE,/GC’W 1 8 0 g9
Sextet diquark ®g \/5([_(6)5‘;b)\q><1>gﬂ%au,;b 0 ! 6 4/3 qq
Excited quark ¢* | 5x7R0""[9sfs%5Golan | 1/2 | 3 2/3 qg

Spin-2 X Lxmr, 2 | o 0 g9+qq |




New Physics in dijet resonance searches

Constraints from LHC

36 b (13 TeV)
— 1 1
% 10%s= CMS Preiiminary ¢ Data 105 CMS Preliminary 27 fbr & 36 b (1 3 TeV)
|_ _Fit |_| |||||_|>|||||I|||||||||||||||||||||||
s o5 _ | o . E Low:!Hioh @ ----- Strin
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New Physics in dijet resonance searches

Color Discriminant Variable

Resonance Interaction J | SUB)c | |Q¢| | Dominant decay
Leptophobic Z’ 2avhqz, 1 0 0 qq
Coloron C|, gstan q T~"qCh 1 8 0 qq
Octet Scalar Sy gsd"‘fcks S?GEVGC’W 1 8 0 gg
Sextet diquark ®g \/5(1_(6)gb>\¢<1>ga§mu,;b 0 6 4/3 qq
Excited quark ¢* ﬁcj*RJW[gst%any]qL 1/2 3 2/3 qg
Spin-2 X*¥ L XHYT,, 2 0 0 99 + qq




IDENTIFYING DIJET RESONANCES

Suppose a new dijet resonance of mass M and cross-
section 0, is found. Is it a coloron or a leptophobic Z°?
Assume its quark couplings are flavor universal to start.

81T
o __C ..
must be
equal
A ]_ FZ’ / ..

W,(My) = 27 %/W/ e s () raee) 6 (e

S
o



COLOR DISCRIMINANT VARIABLE

8 T
c _ 2-¢ .
05 = 9L zq:Wq(Mc)Br(C — j7)
must be
equal
Z/ 1 FZ’ , N
% = 9, > Wo(Mz)Br(Z' — jj)
q
M3
Define a color discriminant variable: ., = O
F JJ

e based on standard observables
e useful whenever width is measurable

e distinguishes color structure of resonance



LOG(DcoL) SEPARATES COLORON FROM Z’°

~ LHC 14TeV, 30 fb™!

- LHC 14TeV, 100 fb!

arXiv: 1507.06676 Chivukula,lttisamai, Mohan, Simmons



New Physics in dijet resonance searches

Jet Substructure

Substructures help background reduction + classification of jets

Find local subclusters of energy within a jet

mass drop

Step through clustering history to identify a hard splitting

Radiation pr \/Z(l — Z) pr

R 162 o)
2 ~ 2 2 S
(m*) NpT’P/O oz /dz 2(1—2)0 o P(z).



New Physics in dijet resonance searches

Jet substructure to probe resonance properties

s Jets: Highly collimated objects that contain most of
the energy of the hard process.

» Have measurable macroscopic properties (jet

shapes): Mass, Tra;

nsverse momentu:

m, R, rapidity ...

» These provide information about the nature of the

hard process

s Jet substructure: infrared safe jet observables that
can tell us more about the hard parton



New Physics in dijet resonance searches

Radiation cascade

dt o
Pu=CrS  Ry=TifRr -] By =0

- 0~ 0O+~

’ Since Cr(=4/3) < Ca(=3),
gluon jets radiate more
and at wider angles.

Emission probability
from the Sudakov factor.




sics in dijet resonance searches

Jet Energy Profile

)

Quarks CF=4/3 Gluons: CA=3

Gluon-jets irradiate more, slowly rising JEP
Quark-jets irradiate less, fast rising JEP

Average fraction of jet pT lying within a
sub-cone of radius r

br) = 3 3 T
Nj j pr (07 R)
1.2
1:_ 80 GeV <P; <100 GeV
_08F
;’ 0.6:—
045 —— Quark Resum
02; ............. Gluon Resum
0“. P

01 02 03 04 05 06 0.7
r

H. Li, Z. Li, C.-P. Yuan
PRD 87 (2013) 074025 18



New Physics in dijet resonance searches

Dijet energy profile

We will use the difference in the
quark/gluon JEP

to distinguish the partonic
composition of a dijet resonance

Similar technique recently applied to distinguish Higgs production mechanisms
[Rentala et al. PRD&8 (2013) 7, 073007] and Dark matter interactions [Agrawal,

Rentala, JHEP 1405 (2014) 098]

qq (coloron)

¥y (r)
20

1.5
10

05r

0. ‘

M =4TeV

g (excit

L =1001fb!

gg (scalar oct

Spin-2 X#¥

1 ypv
AXM T

Resonance Interaction |Qe| | Dominant decay
Leptophobic Z’ Laytez,, 0 qq
Coloron C, gstan® q T~v"qC} 8 0 qq
Octet Scalar Sg WS{{‘G%GC’W 8 0 g9
Sextet diquark ®g \/i(f_((;)i‘yb)\q,@gﬂ%aum 6 4/3 qq
Excited quark ¢* ﬁcﬁ%a“” [gsfngzy]qL 3 2/3 q9
0

99 t+qq




New Physics in dijet resonance searches

Light Dijet resonances

Resonance Interaction J | SUB)c | |Qe| | Dominant decay
Leptophobic 7’ TaytaZ), 1 0 0 qq
Coloron C|, gstant q T~v"qCh 1 8 0 qq
Octet Scalar Sg gsdAfckS S{;‘GE,/GC’W 1 8 0 qg
Sextet diquark ®g \/5([?6)§b)\q><bgﬂ%au Lb 0 6 4/3 qq
Excited quark ¢* %qga“”[ggfs%any]qL 1/2 3 2/3 qq
Spin-2 XH¥ £ XM, 2 0 0 g9 + qq

Q. Can we use color, transverse momentum and production/decay mechanism to
distinguish resonances ?



New Physics in dijet resonance searches

Increasing collider energy reduces 2.5 [
sensitivity to low mass because
backgrounds are large. [
20 r 7
What new strategies can be used to I
probe this region at LHC?
1.5 ¢ -
Q
00 L
1.0 - 7
I CDF 1.1 fb™!
: CMS 20 fb~! :
0.0 i ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! | !
0 500 1000 1500 2000 2500
MZ‘B (GGV)




New Physics in dijet resonance searches

Strategy 1: Data Scouting

o5 EXO-14-005 18.8 fb' (8 TeV)
. | I I | I | I I I | | I
_ CMS \ CDF 106 pb™' (1997) CMS 19.7 b (2015) W —
- ‘ pp, Vs = 1.8 TeV, [23] pp, Vs =8 TeV, [19] ]
21— \ -
| l CDF 1.13 fb™ (2009) -
B ) pp, Vs = 1.96 TeV, [23] / -
o 1.5 / -
(@) | UA210.9 pb™'(1993) I |
= — p, Vs =0.63 TeV, [23] -
a [ PiemReiel ]
-]
o 1 —
S 4 / :
== CMS 18.8 fb™' (Data scouting) ~ n i
0.5— -- CMS 18.8 fb™" (Expected) — —
— L ATLAS 20.3 fb' (2015) —
— [+ 1std. dev!at!on (Expected) R BTeviTh4 i
- + 2 std. deviation (Expected) (Gaussian resonance shapes) |
O | 1 1 ] 1 ] 1 1 ] | ] 1
100 200 300 400 1000 2000 3000

MZ.B [GeV]



New Physics in dijet resonance searches

Strategy 2: Check for production of resonance in ¢ /
association with another SM particle
VA _
35.9 fb' (13 TeV) q
-C' 1 B T T T 1 1 T T L
03 - CMS i
CCD | 95% CL upper limits . ]
%_ 0.4} — Observed i | q g
S A Expected AT S
@) 0.3 +1 std. deviation 7 s o ; s
o + 2 std. deviation .~ e
02 ’ B 1. > Hr > 900 GeV
| / fat-jet
0-1 B . . e’ 2 R J — O 8
R VSt UA2 [13] | - . : .
i Oy COFRunt1[tg] 7 / | anti-kt
i L CDF Run 2[19] “"“"““" . et it
i Vi S8TeV, 20.3 b N at-1e
0.04 - F —éIALSA8$e1;z18?§fi'1k)[3£?2] - 3. D J > 500 GeV
0.03 F I — CMS 13 TeV, 12.9 fo™' [35]
' i -~ Z width (indirect) [72]
002 ! R R R 1 R

50 100 200 300 1000
Z' mass (GeV)



New Physics in dijet resonance searches

Identifying light dijet resonances

L Given a signal we would like to classify the resonance “
! |
= Apart from direct spin measurements, radiation patterns provide a valuable clue |

| = Color octets, sextets, singlets can be identified by how they radiate as well as how ‘
their decay products radiate (quark vs gluon).
|

= Jet Energy Correlators (JEC) can provide an efficient handle. [
1




New Physics in dijet resonance searches

Jet Energy Correlators: Part-1
Vanish in the soft and collinear limit.

N N-1 N p
ECF (N, B) = Z (H Ei@) (H H gibic> Or when there are fewer than N (sub-)jets

i1<ia<..<inEJ \a=1 b—1 c—bil In the system.

ECF(0,8) =1,
ECF(LB) — ZPT’M
icJ
ECF(Qaﬁ) — Z pszTj(RZJ)B7
1<jed
ECF(3,8) = Z PT; PT; PTk (RinikRjk)Ba
i<j<keJ
ECF(4,3) = Z PT; PTj PTk PTs (Rz’jRikaRijjﬁRkﬁ)B-
i<j<k<le]

Can be applied to entire event
or in our case
to the subjets of fat-jet.

Larkoski, Salam, Thaler :1305.0007




New Physics in dijet resonance searches

Jet Energy Correlators: Part-11

) _ ECF(N +1,8)

First, define the ratio

"N = TECFE(N, B)

S —

7“](5) (small) determines if an N-pronged decay has N-subjets

Finally, define the dimensionless double ratio :

) = riy’ _ ECF(N +1,8) ECE(N — 1,6)
A | ECF(N, B)
o _ Ly BB
For example: C = (é AL

Radiation from N-jets increases the value of  C




New Physics in dijet resonance searches

Jet Energy Correlators : LL Quark Gluon Discrimination

1 do*  2a,C L —asCp2 R/j
_ — e T
o dCfﬁ) T 055) C(ﬁ)

Resummed distribution

A0 e A A IS L/A N (ndependent of the angular exponent

[ QCD Jets (Pythia8)
10F pr € [400,500] GeV, Ry = 0.6
- Quarks

Quark jets peaked at smaller
values of C{”than gluons,
because they radiate less.

[ ——— Gluons

o0

Relative Probability
o)

00 0.1 0.2 03 04 05

Ci(5=02)

(a)



New Physics in dijet resonance searches

sensitivity to wide angle emission

Jet Energy Correlators

ECF(1,8) ~ Fj, ECF(2, ) ~ F; max {EQ (612)" , E3 (913)5}
ECF(3, 8) = E1 B2 Es (019023613)°

0B _ ECF (3, 8)ECF(1,8) = E2F3(012)* (613)"
5 = ~

ECF(2, 3)° max [EQ (612)" , E3 (913)%

N-subjettiness

5 -

(B)
5 - B N
T](V) _= ZpTZ 11nin {Rf’,&, R/g,’i’ c ooy R%,Z} TN,N—l — T](Vﬂ)l ‘
; _
7'1(6) ~ Imax [EQ(@lg)B,Eg(ng)B] , 7'2(6) ~ min [E2(912)5,E3(913)5]
in [E2(012)", E3(6013)°
) min |E5(612)°, E3(613)" |

)1 - max [E2(912)5,E3(013)5] .

Céﬂ) -~ 7‘2(,51) X (912)5,

El > E27 E37

013 K 012 =~ Oa3.



New Physics in dijet resonance searches

sensitivity to wide angle emission

Céﬁ ) ~ 72(7’? X (912)5 , Presence of soft subject at large angle -> Cz > TQ(ﬁ)

52

m? ~ E1 max [EQ (912)2 , B3 (913)2]

z = By /Ey if Ey (012)° > E3 (013)7|define 2 as the energy fraction of the emission that dominates the mas:

(2]

For (5, if particle 2 dominates the mass

C5 penalizes small values of 2

eD o o) ™

™ . X
&1 7 (By)?

-

QCD backgrounds peak at small values of z



New Physics in dijet resonance searches

Resonance Interaction J | SUB)¢ | |Qe| | Dominant decay
Leptophobic Z’ Favraz, 1 0 0 qq
Coloron C), gstant g T~y*qC} 1 8 0 qq
Octet Scalar Sg gsd“‘fcks S?GEVGC’W 1 8 0 g9
Sextet diquark ®g ﬂ(KG)E‘;bA@CI)gﬂ%auLb 0 6 4/3 qq
Excited quark ¢* | 55xqpot” [gsfs’\—;wa]qL 1/2 3 2/3 qg
Spin-2 X" + XHT,, 2 0 0 99 + qq




New Physics in dijet resonance searches

Event simulation

1. ZHT > 900 GeV 7 ;

2. REI =1.0 q g

3. Mass drop tagger.
4. ptiet 5 500 GeV

. MadGraph, Pythia8, Delphes
at-jet MCFM, Powheg, FastJet
5. Recluster R, " = 1.0 OITHeE, FaskIe

6. Find C’ﬁ,.




New Physics in dijet resonance searches

Slight differences bin by bin
between operators depending on the
momentum dependence

QCD multijet

o
>

o
W
{3

0.25

1 dN -
N dC [arb. units]

0.2

0.15

0.1

0.05

........ Z' (M=250 GeV)

--------------- D, (M=250 GeV)

me  ColOron (M=250 GeV)

— = Xquark (M=250 GeV)
—— Spin-2 (M=250 GeV)
-imimn Scalar-Octet (M=250 GeV)

°;II



New Physics in dijet resonance searches

1
B pbB pb
B~ 2e Ry Ry 3 Rog
2 T (pb B B
% 3 (Ryy + eRyg + eRy3)?
X
Ri3R14Ry3 R4 Rs4)?
OB ~ [(Ri3R14R23R24 R34 Lo
3 [(R13R23)% 4+ (R14R24)P]? (©)
j R
c Tk Coloron (M = 250 GeV)
> o02F
Q = :
s 018
S, E o e Z' (M=250 GeV)
20 0.16— I__
Peaks close t O o4
€aKs ClOoSe 10 Zero. - 0.14:—
0.12f
Colored resonances: o=
shifted away from zero :
0.08—
0.06r- i
0.04F e
0.02 e o
SN NN U WU U S ST U N U U W U AU Tkl ) T PP Y e e L
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

EC22



New Physics in dijet resonance searches

Including Hadronization & Detector effects

0.05

) ———— QCD multijet
r— - Qcb muttijet O . -
e F o e Z (W-250 GeV) w 025F - s (Me250 eV
[ I — ®, (M=250 GeV) = i T s (M=250 GeV)
c  03f 6 c - P e ColOron (M=250 GeV)
s | B e COlOron (M=250 GeV) -3 n i H e Xquark (M=250 GeV)
3 | — —  Xquark (M=250 GeV) . N .
Q _ ) ——— Spin-2 (M=250 GeV)
~ C — Spin-2 (M=250 GeV) 2 o02- Scalar-Octet (M=250 G
S, - - Scalar-Octet (M=250 GeV) @ u s cala et (M= ev)
z o : Tl -
A i = g8 |
|2 B ‘_Iz 0.15—
n 0.1—

0 005 01 015 0.2 025 03 035 04 045
(2)
c2




New Physics in dijet resonance searches

2D binned likelihood analysis with C2 and C3

- === Coloron vs Spin-2

------- Z' vs Xquark . <
. i\ 5 — — Spin-2 vs Scalar-Octet Current exclusion gy ~ 1.5
c_=° .-;\ ,\ ———— &g vs Scalar-Octet
- \ N N B Coloron vs Z'
o EREN | Xquark vs @
TREE AN = 5
NN =

5 \\ \\i\ » g, = 0.6 C.S : 25 b

ok \\ ‘?\\\

| | ||||||
.-"'""/
S
”
7
,'/
+

|
spuaney®
o
n-"‘""
"
»
"

: : \ !
r \ X \‘ :\
L - ' '
1 1 l:l 11 1 |-".l 1 &l | 11 | 1 1 | 1 1 l1§l'l | L1 1 |
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Conclusions

® Jet Energy Correlators are powerful probes of resonances
® Can distinguish resonances based on their color and momentum structures
® Powerful tool to suppress SM backgrounds.

Future plans : Work in progress

Compare Jet Energy profiles, N-subjettiness, JECs.

Optimize over the angular exponent.

Are Jet Imaging techniques useful in this context ?

Machine learning techniques, unsupervised learning to optimize over a large number of jet
observables



Conclusions

® et Energy Corre | “
® Can distinguish 1 .~ umStructures

® Powerful tool t

Future pldns .

Compare Jet Energ
Optimize over the

Are Jet Imaging tedy : S ST
Machine learning t 'Q'ﬂ,fo - ’ g i over a large number of jet

observables
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We show that Jet Energy Correlation variables can be used effectively to discover

and distinguish a wide variety of boosted light dijet resonances at the LHC through

sensitivity to their transverse momentum and color structures.

The LHC is actively seeking dijet res-
onances. However, for a given resonance
mass, the ability to probe smaller couplings
to quarks and gluons depends on the amount
of data collected and how well one can reduce
Standard Model (SM) backgrounds. Sensi-
tivity to light dijet resonances at the LHC,
in particular, is limited by the presence of
large SM backgrounds that accumulate at
a rate which is difficult to manage by cur-
rently available trigger and data acquisition
systems at ATLAS and CMS. Looking for
such resonances produced with high trans-
verse momenta in association with a jet, pho-
ton, W* or Z boson (or even in pair produc-
tion of the resonances) can reduce both sig-
nal and background rates thus avoiding trig-
Additionally, for

highly boosted light resonances, jet substruc-

ger threshold limitations.

ture techniques can be applied to further re-
duce backgrounds.

Recently, using this search strategy, AT-
LAS [1] and CMS [2] were able to set limits on
narrow light vector resonances (specifically a
leptophobic Z’ [3]), decaying to a pair of jets,
in a coupling and mass range (100—600) GeV
that was not accessible to earlier colliders
such as UA2 and CDF. However there are
a plethora of possible dijet resonances that
could exist: colorons [4], sextet and triplet
diquarks [5, 6], excited quarks [7, 8], color-
octet scalars [9], massive spin-2 particles [10]
While substructure tech-
niques can unearth new resonances, once a

to name a few.

light resonance is discovered the primary task
becomes understanding the nature of the res-
onance itself. In this note we demonstrate
how Jet Energy Corelators (JECs) aid in dif-
ferentiating between these numerous types of

resonances .

New dijet resonances may be classified

I Elsewhere we will consider and compare other jet



