X + MET versus model-specific signatures:

pros and cons.

Kai Schmidt-Hoberg

Mandate:

“The contribution should highlight the complementarity between “simple” X + MET
signatures that will have been discussed in the preceding session and “complex”
model-specific signatures, as in e.g., supersymmetric models with dark matter
candidates...”
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Dark matter - how will it reveal itself?

Dark matter exists!

...but we know next to nothing
about its particle physics properties

Indirect detection

-
Q: So how does it show up at
colliders (if at all)?

A: ?7?7?

Q: How likely will it be in MET + X?
A: 7?77

Direct detection

Collider searches

0@ N\
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Theory for dark matter

Need models for dark matter to shape expectations (and experimental search
strategies)

uv IR

» Tackle fundamental problems Naturalness arguments suggest
such as e.g. hierarchy problem new physics at the LHC
and look for implications

Nothing yet — motivates
« WIMPs broader thinking.

As model independent as
« Well-motivated dark matter possible
candidates, but also strong
theoretical bias

EFTs or simplified models
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DM production

> Expected signatures?

IR

Directly — Mono-X

v/ 9
q X
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Uv
via decay chains
— lots of stuff
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DM signatures

| Plan: IR— UV (simplified model — SUSY scenarios — other signatures) |

IR Uv

via decay chains

Directly — Mono-X —s lots of stuff

v/ 9 q
/ Z/h
q X P ; »
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EFTs or Mono-X only

v/9
- . q X
> EFTs: If mediating particles _ _
are sufficiently heavy, valid to (X’}’;;,X) ((]’Y”Q)
use effective operators A A2
> Mono-X the only signature! q X

> If the mediator is accessible at the LHC, additional signatures are possible

X 7 X~ g X ¢ X | @ q q o
R™) 4 —
R” Yq N R Ja Ja q
9x 9q R* X Yq 9q 7 ]
X g ¢ "TNq ¢ g | q / q q I
> Complementarity of all searches: Interactions not present in the EFT
=  Where do we expect to see DM first? — Sarah Malik's talk
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Where do we expect to see DM first?

Vector couplings Axial couplings

L T L H "_ 104_ ’ L

gi=1,gl=14

DM overproduction

o

Chala et al, 1503.05916
MR [GGV]

______________________________________

102 L 102 L AN N

10° 102 108 104 10" 102 10° 10*
x [GeV] m, [GeV]

> Direct detection experiments are the > Almost no constraints from direct
obvious discovery channel for vector detection

couplings > Strong complementarity between monojet

and dijet searches

0.
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Where do we expect to see DM first?

Vector couplings Axial couplings

L T L H "_ 104 L |

F dBu=1, g4y =025

DM overproduction
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But: issues with unitarity and gauge

> Direct detection experiments are the invariance — Felix' talk!

obvious discovery channel for vector
couplings > Picture different again — monojets
typically not competitive

> Need dark Higgs

— Talk by Michael Duerr!
0.
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Full-blown models — here: SUSY

> Neutralinos (mixture of bino, Wino and Higgsino) and gravitino good dark matter
candidates

> Neutralino relic abundance? — freeze out

® Bino: Typically need to finely tune via
coannihilations or resonances :-(

® Wino: m ~ 3TeV, challenged by ID
Lisanti et al 1307.4082

® Higgsino: m ~ 1TeV, looking good :-)

> Pure states — very small DD cross sections

1o
t(s)
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10:5_- WIMPs freeze % i
10 out as usual... o
. , - ,o_s; ...but then decay 10
® Gravitino: 'UV freeze in' or superWIMP v o+F tosuperWIMPs A . g
10-12 E g —WIMP SuperWIMPE]OO .
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http://arXiv.org/abs/arXiv:1307.4082

Overview SUSY channels

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

December 2017 Vs=7,8,13TeV
S - . N
Model & T,y Jets [ET dt[fb™] Mass limit V5=7,8TeV | V5=13TeV | Reference
QA»q)?? 0 2-6jets § Yes 36.1 m(7})<200 GeV, m(1¥ gen. §)=m(2 gen. §) 1712.02332
T (74»4,17(17 (compressed) mono-jet  1-3jets § Yes 36.1 m(g)-m(¥))<5 GeV 1711.03301
2 goqath 0 26jets § Yes [36.1 m(r})<200 GeV 1712.02332
§ 2-qq¥i —qgW* i} 0 2-6jets | Yes [I36.1 m(¥)<200 GeV, m(¥*)=0.5(m(¥})+m(z)) 1712.02332
O 27 F-qa(tOY] ee, iyt 2jets § Yes [14.7 m(¥?)<300 GeV, 1611.05791
@ 7 3eu 4jets - Jset mEE)=0 GeV 1706.08731
% 38, 8—qqWZi; 0 7-11jetsfl Yes [36.1 m(E}) <400 GeV 1708.02794
S GMSB (ZNLSP) 1-27+0-1¢ 02jets | Yes M 3.2 1607.05979
§ GGM (bino NLSP) 2y - Yes 36.1 ct(NLSP)<0.1mm ATLAS-CONF-2017-080
GGM (higgsino-bino NLSP) Y 2jets Yes 36.1 m(¥)=1700 GeV, cr(NLSP)<0.1 mm, ;>0 ATLAS-CONF-2017-080
Gravitino LSP 0 mono-jetl Yes 20.3 F2 scale 865 GeV m(G)>1.8 x 107 eV, m(g)=m(g)=1.5TeV 1502.01518
g E 23, gobbY) 0 3b Yes [36.1 m(¥)<600 GeV 1711.01901
oo 8% goiit] 0-1e,pu 3b Yes MN36.1 m(#})<200 GeV 1711.01901
Bb1by, by—bt) 0 2b Yes [36.1 meE?)<420 GeV 1708.09266
L8 biby bt 2eu(SS) 1b Yes MN361 | B  275.700 GeV m(E?)<200 GeV, m(F5)= m(E2)+100 GeV 1706.03731
S8 in, h-btT 02e,u 126 J Yes 4133 |/ 117-170 Gev [200-720 GeV! m(EE) = 2m(E}), m(¥})=55 GeV 1209.2102, ATLAS-CONF-2016-077
%g fif, i~ WbE, or 1) 0-2e,u 0-2jets/1-25 Yes 206/36.1 | # 90-198Gev.  0195-1.0TeV m(@)=1GeV 1506.08616, 1709.04183, 1711.11520
£9 i, focty 0 mono-jetl] Yes [§36.1 m(i_,ﬂ)—m(,\"{):seev 1711.08301
S § 17y (natural GMSB) 2e,u(2Z) 1b Yes §203 | @ 150-600 GeV m(@1)>150 GeV 1403.5222
RS hhhoh+Z 3e,u(2) 1b Yes [361 | % 290790 GeV m(E})=0 GeV 1706.03986
by, ok +h 1-2eu 4b Yes MN36.1 | % ~ 320880GeV m()=0GeV 1706.03986
tipbig, I8 2e,p 0 Yes [36.1 m()=0 ATLAS-CONF-2017-039
)?Eii,)?é—»f’”y(ﬁ) P 2epu 0 Yes [§36.1 mwg):o, m(, v)=o,5(mg?,*)+mp(;z)) ATLAS-CONF-2017-039
XiXT X, XT —Tv(1v), Xy —Tt(v9) 27 - Yes [36.1 m(¥1)=0, m(7, 9)=0.5(m(¥{)+m(¥})) 1708.07875
V- ELVELEG), 68 3e, 0 Yes [§36.1 mEE)=m(B3), m(E1)=0, m(Z, »)=0.5(m(¥; )+m(¥ ATLAS-CONF-2017-039
XiXa—ELve L), EVELE(Y) H (¥1)=m(k2), m(¥1)=0, m(£, 7)=0.5(m(¥7)+m(¥}))
E S w-wiizr) 23eu  O2jets § Yes [36.1 mETE)=m(22), m¥2)=0, Z decoupled ATLAS-CONF-2017-039
O B wh R, hobb/WWTT/yy ey 0256 | Yes [203 270 GeV M )=m(23), m#2)=0, Z decoupled 1501.07110
T3, 093 —Trt dep 0 Yes §20.3 635 GeV m(3)=m(¥3), m(E})=0, m(Z, %)=0.5(m(¥3)+m(¥})) 1405.5086
GGM (wino NLSP) weak prod., X}l) —yG len+y - Yes 20.3 115-370 GeV cr<imm 1507.05493
GGM (bino NLSP) weak prod., ¥1—yG 27 - Yes [36.1 cr<imm ATLAS-CONF-2017-080
Direct ¥} %7 prod., long-lived X7 Disapp. trk 1 jet Yes [36.1 mEE)-m(E3)~160 MeV, 7(5)=0.2 ns 1712.02118
Direct ¥1¥; prod., long-lived X7 dE/dx trk - Yes [18.4 mEE)-m(E))~160 MeV, 7(¥5)<15 ns 1506.05332
S 0 Stable, stopped g R-hadron 0 1-5jets |l Yes f27.9 m()=100 GeV, 10 us<r(3)<1000 s 1310.6584
S @ Stable g R-hadron trk - - 3.2 1606.05129
Ez% Metastable  R-hadron dE/dx trk - - 3.2 m(¥)=100 GeV, >10 ns 1604.04520
S 8 Metastable g R-hadron, §—qgf! displ. vix - Yes [§32.8 7(®)=0.17 ns, m(¥}) = 100 GeV 1710.04901
= GMSB, stable 7, ¥ —#(z, m)+r(e, 1) 1-2p - E 19.1 10<tanB<50 1411.6795
GMSB, ) -G, long-lived ¥! 2y - Yes 203 440 GeV 1<r(%)<3 ns, SPS8 model 1409.5542
88, W —eev/euv/upy displ. ee/ep/pup - - 20.3 7 <ct(¥)< 740 mm, m(z)=1.3TeV 1504.05162
LRV pp—¥: + X, vr—ep/et/ut efL,eT,ut - - 3.2 A31,=0.11, A132133/233=0.07 1607.08079
Bilinear RPV CMSSM 2e,p (SS) 0-3b Yes 20.3 m(g)=m(g), crsp<1 mm 1404.2500
T H WA, K —eev, euv, ppv 4ep - Yes 133 mEE)>400GeV, 21240 (k = 1,2) ATLAS-CONF-2016-075
S LI W Sty ety Beu+t - Yes 1203 ME2)>0.2xm(F5), A133£0 1405.5086
& @ 24981, ¥} > qqq 0 45large-Rjfts - §36.1 m(E))=1075 GeV SUSY-2016-22
2%, g1 X > qaq 1eu 8-10jets/0-4b - 36.1 mEE)= 1 TeV, 411,20 1704.08493
88, 8—ht, i —bs 1e,pu 810 jets/O: - 36.1 m(f)=1TeV, Az3#0 1704.08493
iy, fi—bs 0 2jets +2 - 36.7 1710.07171
hi, i—bt 2e,pu 2b - 36.1 BR(f; —>be/u)>20% 1710.05544
Other Scalar charm, é—c¥) 0 2¢ Yes [20.3 m(E})<200 GeV 1501.01325
*Only a selection of the available mass limits on new stat 10-! 1
phenomena is shown. Many of the limits are based on Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.

Kai Schmidt-Hoberg | Mono-X versus model-specific signatures | 4 April 2018 | Page 10




Overview SUSY channels

Model e, 1, T,y Jets |EX™ [Lar AT

Reference

1712.02332
1711.03301

44, 51—>61)~((1) 0 2-6 jetS Yes 36.1 a0z
qq, 51—>q)~((1) (compressed) mono-jet  1-3jets | Yes 36.1 o
%%, 8—qgt) 0 2-6jets | Yes | 361 o

gg’ g_)qq)?f _)qu:t)?(l) 0 2'6 jets Yes 36.1 1502.01518

1711.01901

gg! g_)QQ(ff)X(l) ee, uu 2 jets Yes 14.7 1711.0101

1708.09266

~~ o~ ~O H - 1706.03731
82, g—qq(Lt/vv)¥) Sepu 4 Jets 86.1 e sz
3%, G—qqWZi) 0 7-11jets| Yes| 361 =

GMSE (£ NLSP) 127404 O2els | Yes | 82 ==
GGM (bino NLSP) 2y : Yes | 361 merme

GGM (higgsino-bino NLSP) Y 2 jets Yes 36.1 vscowaas

1501.07110

Inclusive Searches

en . 1405.5086
Gravitino LSP 0 mono-jet | Yes 20.3 s
ATLAS-CONF-2017-080
. , L .
Direct X1¥7 prod., long-lived X7 Disapp. trk 1 jet Yes  36.1 m(E)-m(EY)~160 MeV, 7(¥5)=0.2 ns 1712.02118
Direct ¥1¥; prod., long-lived X7 dE/dx trk - Yes 184 |¥ 495 GeV mEE)-m(E))~160 MeV, 7(¥5)<15 ns 1506.05332
B 0, Stable, stopped g R-hadron 0 1-5jets  Yes 27.9 g 850 GeV m(¥))=100 GeV, 10 us<7(z)<1000 s 1310.6584
2 O Stable g R-hadron trk - 32 1606.05129
= 8 TeT—0 TSI TSSO rrOTT
28, )(1—>eev/eyv/upv displ. eE/eu/uu - 20.3 A/' 1.0 TevV 7 <ct(¥)< 740 mm, m(z)=1.3 TeV 1504.05162
LFV pp—: + X, vr—ep/et/ut efL,eT.ut - - 3.2 A31,=0.11, Ai32/133233=0.07 1607.08079
Bilinear RPV CMSSM 2e,p (SS) 0-3b Yes 20.3 m(g)=m(g), ctzsp<1 mm 1404.2500
)'(T)?T )?T—»W)?‘f B —eev, euv, v dep - Yes 133 mEE)>400GeV, 21240 (k = 1,2) ATLAS-CONF-2016-075
s 0, Xl—»W)(l A 0 —ttve,erve Beu+t - Yes 203 ME2)>0.2xm(F5), A133£0 1405.5086
& @ g—*qq)(? X ¥ - qag 0 4S5large-Rjets - 36.1 m(E))=1075 GeV SUSY-2016-22
22, 510, 20 - qqq 1epu 810jets/0-4b - 36.1 m@))=1TeV, 41120 1704.08493
88, g—-0it, fiobs 1e,u 8-10jets/0-4b - 36.1 m(i)=1TeV, A33#0 1704.08493
hii, hi—bs 0 2jets+2b - 36.7 11480610 GeV 1710.07171
iy, i—bt 2ep 2b - 881 |h . 04145TeV BR(\| —be/u)>20% 1710.05544
Other Scalar charm, é—>c¥} 0 2c Yes 203 |& 510 GeV . mm)<zoo GeV 1501.01325
*Only a selection of the available mass limits on new states or 10-! 1

phenomena is shown. Many of the limits are based on Mass scale [TeV]

simplified models, c.f. refs. for the assumptions made.
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Strong vs EW production

> Monojets for SUSY?
> Direct DM (or electroweakino) production: cross sections too small

> Relevant constraints via strong production (if other particles too soft).

q
Z/h
Z 10 4% T T T T T T T T TT T T T | p = /0
E g L : 2 b
S X
% ../__/ : 10° -7 X 1
P ol G o ~+
et 7 i il 2 \N\ ~ X]. =0
- o 10 g X1
P, e g X P -
X1 U / I %
Inclusive NLO x pair 10 E =
1B ammmm - ,, i
= r af ]
. ok E
5 2F 7
%107 . 10 E
Z P af E
5 10 F .
5 af 3
= 1072 10 ¢ =
= 5 E
8 S 10 L | | I 11 | | I - | I
A » T 500 1000 1500 2000 2500 3000 3500
103 - S S G m[GeV]
200 250 300 350 400 450 500 550 600
Weak doublet mass, m,, (GeV) al. et Plehn et al, 1407.5066
Mahbubani et al, 1703.05327 0 ® O\
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Monojets for the MSSM

> Monojets can give the leading constraints for very compressed spectra.

Vs=8-13 TeV, 20.3-36.1 fb March 2018
|I||I|||I|||||I|||I||II|II||I||_
§-0,3,5¢ ATLAS Preliminary - ¢ 7
P _
ﬁ—>q2? 0 lep. + mono-jet [1712.02332, 1711.03301] q' ‘é"’& G
G — QW Olep. + 1 lep. [1712.02332, 1708.08232] Rl
>2 v [1802.03158] o -0

8 TeV,

ﬁL — q(II/Iv/vvﬁ? vialv =2 lep. [1507.05525]

g - qWZZ? >7-11 jets + > 2 lep. SS]
>11

All limits at 95% CL
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> Not the same models (so no 1-1 comparison)!
Kai Schmidt-Hoberg | Mono-X versus model-specific signatures | 4 April 2018 | Page 13




Monojets for the MSSM

> Monojets also relevant for a very light gravitino LSP (without ISR)

Klasen et al,
q hep-ph/0610160 G

2
o~ 1/m=
G Y g
meg X F /Mp 0g08s9Y 4
8 aL - Gg
s 08— 7 — 7T T T
© C ATLAS m_§=m_§ =
E 07 ls=8TeV. 20.3fb" —— Observed limit 3
WO C e e Observed -10,,,,,, limit -
= 0.6 Er >500/700GeV - - = Expected limit ]
- 0 = 10, =
- ] =20, S
0'55 ----- NWA fimit =
0.4 =
03 A o 4" Unitarity

o2 £ O =
0.1 E_ ...................................... _E
0 C et L Ill ,,,,, - n

0 1 OOO I 500 72000 2500
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Weak scale gravitino

> Dark matter production may also happen completely without large MET
> Consider a heavier gravitino — very weakly coupled
> NLSP can be charged (e.g. stau) and have very long lifetime

> Collider signature: 'stable’, charged, massive particles (no MET)
251 (13 TeV)

(using energy momentum) - DY IQl = 2e (LO) —— DY IQl =2e

—_ 1 03 =X T T T T | T T T T | T T TE

8 tCMS Tracker + TOF J

1 1 md m2\* © el N

- Mg (Supergravity) — T 1— —G 10 % | Theoretical prediction —*— gluino; 50% gg §
487 T's /mZ mg_ B == gluino (NLO4NLL)  —+— gluino; 10% g ]

/ G 10E \ B stop (NLO+NLL) ~ —=— stop -

* S - stau, dir. prod. (NLO) —e— stau; dir. prod. 3

( \ o\ \ m— stau (NLO) —e— stau ]

1 &‘ ---DYlQl=1e(LO) —4—DYIQl=1e -

TTTTTI] T IIIIIIIL

: measurable . - ]
ConSIStenCy measurable _ 10
heck!! m?‘ =m2 — 2m;E, —m? »__
check!! L :
TH----D G 102
T

1073

1 IIIIIII| L

IIIIIIIII T TTTT

MZ(gravity) = (8wGx)™' = (2.44 x 10'8 GeV)?

10_4 NN \ | Q. | |
1000 2000
Mass (GeV)
From K Hamaguchi Newton const. ®>
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Higgsino/Wino dark matter

J
Direct Electroweakino production? »
W
=0
Dark matter state accompanied by nearly degenerate P % . =
charged state (chargino) N
71.:t
Long lifetime (few cm) due to small mass splitting! — disappearing charged

tracks!

ATLAS Simulation

12cm
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Higgsino/Wino dark matter

> Relevant constraints for Winos (Am~160 MeV — 6 cm)

> Higgsinos have larger mass splitting (Am~350 MeV — 0.7 cm)

~x 0 +

, %.%. production = it 0 ~+ ~0 —~27F .
'a' 10 T | 1I XI1 T I1 X|1 Ip T T I T T T T T 1T 71 I‘ Itla.rlll?)l_l EI” IMI>I O X1 X X X X1X1 prOduCtIOn
.E. E "na',,"’r . A E lal 0.3 T | T | LI L I L L B L B B L
Ny Al ] = ATLAS Preliminary
3L i 02tk Vs=13TeV, 36.1 fb’’ ’
2r i ~— Observed 95% CL limit (=1 0, )
%, excluded
1= =4 | e Expected 95% CL limit (<1 o, )
C ] 04k | Theoretical line for pure higgsino |
0.4k ] L LEP2 ¥ excluded 1
0.3F | 007 I ]
021 o ___ ---------------------------- - : e
0.1 B ‘ Py EATLAS | 0-05 N T =y
e V$=13TeV, 36.1 fb" 1 004l s
L —— Observed 95% CLlimit(=10, ) - R A T e
004F 7 e Expected 95°/¢CL limit (=1 Gexp) 7 T :
0.031 -== ATLAS (8 TeV; 20.3 fb™, EW prod.) | ' :
0.02- * ... Theory (Phys.Lett. B721 (2013) 252) - .
ALEPH (Phys.Lett B533 (2002) 223) N : ,
0 01 1 | I I | | L1 1 1 I I I | | 11 H | | L1 1 1 I I I | 002 OO 1 20 1 40 : 1 60 1 80 200
100 200 300 400 & 500 600 700 : GeV
: m_.. [GeV] : m.. [GeV]
ATLAS, 1712.02118 % : 1
~460 GeV Higgsino ~150 GeV
0.
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Higgsino/Wino dark matter — the future

> Good prospects for discovery at 100 TeV collider (higher boosts — longer
tracks)

Wino

Monojet Disappearing tracks

m 6r m 6r .
< F [ 100 Tev § © f 1 E1o0Tev |
Sl PR R .14TeV 3 ST USRS . . 3
- . - B 1 +
- Monojet 2 _ b
4= 5 4 Disappearing Tracks | -
- g - g
3 3
2 :— ..................................................... % 2 :_ ................................................. §
1= 1=
O : L | L = ! 1 L | 1 1 1 L 0 : 1 1 ! 1 1 | ! 1 1 ! |I 1 1 ! 1
0 500 1000 1500 2000 0 1000 2000 30@0 4000 5000
m, [GeV] 1 m. [GeV]
1
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Higgsino/Wino dark matter — the future

> Good prospects for discovery at 100 TeV collider (higher boosts — longer

tracks)
".“I‘lunl E Run 2 Proposal :," H Ig g S I n O
b 20 Number of events and FCC-hh sensitivity @ r=10cm
"-_ : /" 56 cm r ' - ' ‘ : . l : 1%?
‘\‘ ; '." 51 cm \QQQ 600 //‘ 20- hmlt —:E
SCT{ “" : 37 em / ‘7,00 - 50- hmlt &
@ ! 30 cm 10 [ / g
100 C S \ : ""' 12 em ! L—": o =ATT o -es--=a ;
u K \ P1xe1< - : 9em [} [ P{
: - — A s
- ,/'I' IBL 3 cm /, ‘f‘\/
i / ," . Primary vertex / 1 ‘ ;
: S s [} 4 .
0L & 3 L0 Iz
o . ’lo ;56 O,X 7/ P 7 ] =3
_ -/ B v dot i A
g N <8 N 9 - o
<. yir\\,."'%\\ib K\A‘@e -~ - m_ ol :
K > xS P _ 7 A 1 L H H H H H H H H J
s  p o oS T 33TV ® 0 K0 600 700 800 900 1000 1100 1200 1300 1400
1k A?T(puerlg.go), -Z- . gwo B _ Weak doublet mass m,, (GeV)
:“.~~. tree:+7 = : - e - = .
e gt?. eV gl ) Mahbubani et al, 1703.05327
EL0pg A e S It ]
MY e ]
0.1 | | | | |
200 400 600 800 1000 1200 1400
Higgsino mass [GeV] Fukada at al, 1703.09675
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Other signatures
Slide from P Schwaller
— Kathryn Zurek's talk D a r k Q ( : D

Hidden valley idea by
Strassler & Zurek

A * SU(N) dark sector
QCD dark QCD with neutral

TeV —+ X “dark quarks”

* Confinement scale

asymmetry
sharing AdaerCD
PD,--..
annihilation { * DM is composite
™, ... “dark proton”
GeV [Py — o
. K, ... * “Dark pions

unstable, long
lived erc

sdetaeste’
TLettelel




Other signatures

Emerging Jets at the LHC

Slide from P Schwaller
* Production of \ — Kathryn Zurek's talk

mediator, decay
to dark quarks

* Characteristic:

» few/no tracks
in inner tracker

* New “emerging”
jet signature

* Smoking gun of
composite hidden
sectors ierc

PS, Stolarski, Weiler, 2015



Other signatures

Emerging Jets at the LHC

Slide from P Schwaller
* Production of \ — Kathryn Zurek's talk

mediator, decay
to dark quarks

* Characteristic:

» few/no tracks
in inner tracker

* New “emerging”
jet signature For ALPs and more
see talks by Torben Ferber
* Smoking gun of and Joerg Jaeckel
composite hidden \
sectors ‘Herc

foetanssel
Teelt el

PS, Stolarski, Weiler, 2015



Conclusion

IR uv

¢’ Mono-X rather model v/ Well-motivated signatures
independent signature

¢/ Study of consistent UV
theories may reveal
signature which hasn't been
thought of

X May not give the leading
constraint — i.e. DM may be
discovered in a different
channel (hopefully!!l)

X Very model-dependent
X Some DM models don't
feature Mono-X at all
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Conclusion

Which then should we choose: the generic or the realistic?
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