Collider sSearches For
Daré Mcadder
and Z‘/781‘/‘ /‘MPQC’/Z‘ vz D/‘l‘eC’/f DeZ‘eCLZ‘/on

Bryan Zaldivar Montero

LB ) Brexelles
21/02/14

/‘/7 CO/ / dé . a)/f/’]
6/0/‘3/0 Arcadi, Yann Mambrini, Miche/ fyégaz‘ i
Comainty 1401.022D

Thursday, February 27, 2014



v Y ‘:ﬂ
0\\\&& AN _
2 RS _ (L)
M OF—
_ > ‘ A2
SM .
| /\N\\ "\7&{/
sM| &~ & ‘
X\ Irdirect Det.
'&/(\ "poSITrons, anti—protons,
anti—dectt, gamma-ra/s,
radio -—\sync;? e ép\
| "FERMI, AMS, PLANCK,
Collider LIMAP, ... &
"N -:/.eZ(S (+ Eriss ) ; Directd Det.

N —-/epf (+ &riss >,

. "DM-neect. 1qs
resSonances, effective ¢A.,... 2 o Scaz"é‘er/ng

"XENON, LUX, COUPP,

"LEP, (Tevatron), LA4C CIOMS, DAMA,...

Thursday, February 27, 2014



counts/ .DI‘/‘ ec’/Z‘ Dez(eczl ,‘ ON
o _,,{;‘_\

K9/ day/keV
dR

Uncerlanties:

*Form faclors ) Fsz( 5?> SE —?aaré contlent in nucleon
“Loca/ DM density, ~ i1s7
’Speea/ distribedion STy 07

Thursday, February 27, 2014



Direct Delection

LperCOMS Soudan COMS-ite
SuperCOMS Soudan Low Thrasno'd

YVEAINA 14 ©% N1
AL \w..)\\ UV os ,n’.u‘d,

10-3 — R ~10-3
“;q o \g .. _CoGeNT
=40 \ \ \ ! . (2012) 1 -4
10 RS \§\§ COMSSI 10
\2 AR (2013) 220

—_ ~ B0 RS- - 8 ' 20‘2\

e 1074 2 ‘\ " A GIMPLE & ") 1075 —
£ '3 R oo quee £
& _42 . S : No\“ 20\ _6 &
~ 10742} A 1106 g
o : .
g 10 107 §
7 -44 R A
§ 10 1107 ¢

] Q
Q
g 1070 {109 §
[ p—

3 Q
Q 10—46 | 10—10 =
= ;
A 10-47 - (Green ovals) Asymmetric DM ‘ - 10_“ &
E (Violet oval) Magnetic DM E

—48 | (Blue oval) Extra dimensions ) =99
3 10 (Red circle) SUSY MSSM ‘ 10 3
A MSSM: Pure Higgsine
10~49} @ mssm: A funnel {10-13
£ MSSM: Bino-stop coannihilation
_gn | ¢ MSSM: Bino-squark coannihilation &
1050 : ki i s Aol s gy P 1;0 14
1 10 100 1000 10
WIMP Mass [GeV/c’]

Thursday, February 27, 2014

hep—ex/1310.5327F



Colliders

/\/-:O"E'Z.

3 /1d ) [ : :
o= xlfl(mlyQ )/ dCCQfQ(ZUQ,Q ) O-hard(xla'q:?)Q )
0 0

7T ools
Keyn( wlesS ) /\/
Mad Graph, CalcHep, |
P}/é////d, POM%/EG,
PGS, Delphies,...

L ~20/+5
L%/C ( a preéenz‘>

Uncertanties:
-PDF3,
"event recConStruction )

Difficul/ties:

/oo ene,a/;y enNSSIon
’a/eaene/‘ e ol hedvy Spec’/frd

Thursday, February 27, 2014

27’; 67”/)7/55, MUU



Summary of exotic processes with mass scale prob

Colliders

od -

CMSE ler
XOTICA ss:
95% CL EXCLUSION LIMITS (TEV) LQ2, B=05
3 . LQ2, B=1.0
, chjet
9 (qg). (q{; - LQ3 (bv), Q=+1/3, B=0.0 LeptoQuarks
a2 N LQS by, Q=22/3 or +4/3, =10
Q" , dijet pair : stop (br)
q",boosted Z |8 . 0 3 4 5
e, A= 2TeV Compositeness
. A=2TeV b’ — tW, (3l 2)) + b-jet
0 1 2 3 5 q', b'/t' degenerate, Vib=1
Z'SSM (ee, pp) ‘ b’ == tW, l+jets 4th
ZSSM (1) B’ — bZ (100%) neration
Z' (it hadronic) width=12% [ T = 1Z (100%) Generatio
Z (dijet) |HERR— ' — bW (100%), l+jets
Z' (it lep+jet) width=12% |[RRERRR t' — bW (1009%), I+
2'SSM () fbb=0 2 =
G (dijet
G (ttbar had:ofi»c: | ———— C.IL A, X analysis, A+ LL/RR
G (ts MET) M = 0.2 |HE Cl. A, X analysis, A- LLRR
Gy M =0.1 | C.1.. py, destructve LLIM
G (Z1)Z(qq)) ¥'M = 0.1 ='_' C.L., py, constructive LLIM Contact
: W V) C.L, single e (HNCM) :
W (dijet) :_"’ ARTENCICUE  Inferactions
W’ itd) C.L, incl. jet, destructive
W' — WZ{leptonic) - C.L, incl. jet, constructive
WR D) —
R, R R 2 L —— R Tl Y THEL)
WKK p = 10 TeV Ms, yy, HLZ nED =6
DTC. nTC > 700 GeV ! Ms. 1. HLZ. nED =3
String Resonances (qg)
————————— Ms, 1L HLZ nED =6
B n dauare I — MD, monojet, nED = 3
. :
W
gluino, 3et, RPV | MD, mono-y, nED =3

4 5 MD, mono-y, nED = 6
MBH, rotating, MD=3TeV, nED = 2

MBH, non-rot, MD=3TeV, nED =2

MBH, boil. remn., MD=3TeV, nED = 2

MBH, stable remn., MD=3TeV, nED = 2

MBH, Quantum BH, MD=3TeV, nED =2

0 1 2 3 4 5

gluino, Stopped Gluno
stop, HSCP

stop, Stopped Gluino
stau, HSCP, GMSB
hyper-K, hyper-p=1.2 TeV
neutralno, ct<50cm

Extra Dimensions
& Black Holes

-
_—
-
-—
-
-
-
_—
-—
-
-—
L

0 1 2 3 4 5

Nov. 22", 2013, "PASCOS 2013, 20-26 Nov. 2013, Taipei, Taiwan” 46 Sanjay Padhi

Thursday, February 27, 2014



Mono-signals hep-ex/1206.5663

5
oo 0G0 | | 1 T N PO Tl B FL PO T L ML M R T
(o)) E CMS Zvv 3
O /=7 TeV B v ‘
—
) :‘ | I 1 L L I 1 I PP rrd ' I 1 BEEAR I
q 31000~ —
cl“— 10'27 . | e i
= 10‘28E L |
2 O
Vﬁ) )% ﬁ: 2
CMS preliminary 2012 20 fb"' Vs =8 TeV 36 s ‘
(\/‘\1030 rpl Itllnry T IS Y L EL Y | l.l T T TTT = CMS Prellmlnary ‘:
= 10" Observed I}ﬂ'{ﬂ -=== CMS monojet 2012 /s = 8 TeV -
3 - -- Expected limit -=== Xenon 100 2012 38
10 - === COUPP 2012 -~ |Ldt=195fb" 3
° B SIMPLE 2012 ' .
10% e .
S e imif’i‘:egcéegiz ¢ CoGeNT 2011 o — CMS 2012 Axial Vector ]
. Soin Independent -~~~ CDMSII 2011 300 — CMS 2011 Axial Vector :
O qgsfopin nependent . ... comsii 2010 .
3 electron + muon & = +1 .
G 10% 42 L
= 10% : - y
g Eoe .-0"-‘. """ e e L L L 44 | | L1 sl 1 L a1l | L1 Ll -
i A i 1 10 107 10°
107 S N A i p (VI Fa SRV
» FATLAS 20.3fb"' \s=8TeV ]
10 T 46 I N | s sl saaal
10 B g 1 10 10° 10°
1042 . m, [GeV]
10'43 [ RN Y 1 S ) | :L f -\1\"1"1'('1'1’1‘1"'-'..:.w‘l"411—1 L1
1 10 10? 10° ” - Ge\
M, (GeV) wi i

Thursday, February 27, 2014




Va/ idity of EF7

# valid evends
# total event?s

S —— ATLAS Limit D5 :
B ny| — Ru=25% Che nalural Step 15
o —— R, =50% Ze Oolé a SI‘MP/ e
2000| —— Ra=79% i \/ COMP/ elions...
A < 2mp,,
PR 130S-2649
e 1305 .6:399
; 1305 .6 799
500;— ... > 1305 .0612
" SRR SE 10° 10° 1402 .22%5
130%.2253 Mowm (GeV) Ao T ettt

Thursday, February 27, 2014



SN vl
Why not just take CCUSY here?

rCconsiSlent é/\/ Moa/e/

*a// Z‘/?e Z.%/C p/’]enomeno/ Oﬁ}/ POSS! A/ e @
"Ketide “WIMPIshH necwtdralino

“The susy 1s Crue, and it is out here Sof
( e\/en 1~ L(nfeé’é‘déﬁﬁ /‘aa///‘ =

S

’O(IOO> pdrdMeZ‘erS (é(n/eSS S/MP//fed>
"Small coupli ngs /healy partrners

¢ way owt: COMPreS Sed 5pecira>

Thursday, February 27, 2014



i g

There i1s a rcher allernadive....

Monophoton signals in light gravitino production at e*e™ colliders
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