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What to constrain?

e.g. D1, M3

etc. operators
4 Simplified

Models

e.q. Z’, Scalar

singlet DM Full

Models

e.g. MSSM, UED




—ffective Operators

q X q X
q X q X
Jadb ~ YaGb o %r L O ‘chr o 1
B M L M
D1 = (vx)(qq) M1 = (xx)(qq)
D5 = (}xv*x) (@) Cl = (x"x)(qq)
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Measuring the Validity

DOWOL, Jet,
Y, etc.
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Measuring the Validity

DOWOL, Jet,
Y, etc.




Measuring the Validity
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Measuring the Validity

- EFT approximation:
M? — %
Jda b

- Best case scenarlo:
V Jadp = 47—‘-7 Qtr SJ 47TA

Reasonably robust scenario:
Jgadpr = 17 Qtr 5 A



Measuring the Validity

- EFT approximation:
M? — %
Jda b

- Best case scenarlo:
V Jadp = 47—‘-7 Qtr 5 47TA

Reasonably robust scenario:



Measuring the Validity

Calculate or measure the fraction of events
Ueff |A>Qtr

that pass the condition Qu« < A, for a given e —
choice of A and mpwm O eff



Measuring the Validity

Calculate or measure the fraction of events
Ueff |A>Qtr

that pass the condition Qu« < A, for a given e —
choice of A and mpwm O eff

D1 = (xx)(qq) qq — xX + jet



A[GeV]

Measuring the Validity

Calculate or measure the fraction of events
that pass the condition Qu < A, for a given Ro—

choice of A and mpm

D1 = (xx)(q9)
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A[GeV]

Measuring the Validity

Calculate or measure the fraction of events
that pass the condition Qi <A, for a given
choice of A and mpm O off

Rt-::ut JEH‘A}Qtr

D1 = (xx)(qq) 90 Xk +Jet

1000 — — 73
D1 /] D1
2500 Vs =8TeV /A A000 Ve =14TeV
500GeV=pr =1TeV | =2 Yy 500GeV=pr=2TeV |gf=2
2000 |
= 3000
5
1500 = o tot_ 150/ R
< 2000 = —
1000
1000
500 | [ RIM-10% =
- 0 n -
10! 10t 10° 10°
mpy [Ge V]
wi D e |

Q. Busoni, A. De Simone, J. Gramling, E. Morgante, A. Riotto
arXiv:140212756



400

200

[ | | T —
i ATLAS Preliminary i
i (s=8 TeV f Ldt=105f" -
— — ]
prrrr s, \ —
I / ................. \ _
i Operator D5, SR3, 90%CL i
L === Expected limit (= 1+ 20, ) \\ ]
i — Observed limit (= 10y,,,,) A
__ _— Thermal rellC effective theory__
B not valid _

| | | | | L1 1 | | | | | | 11 1 | -~

5 3 % 1400
10 10 0]

WIMP mass m, [Ge

K1200

600
400

200

ATLAS-CONF-2012-147

Measuring the Validity

Operator D8, SR3, 90%CL
~-- Expected limit (x 1+ 20_ )

exp

theory)

------------------------------------------------------------------

\s=8 TeV

------------------------------------------------------------------
",
e,
o,

f Ldt = 10.5 fo"

eﬁecﬂvetﬁéor
_ ot valid,

ITIII'III|III|III|III|III|

102 10°
WIMP mass m, [GeV]



400

200

ATLAS Preli
/s=8 TeV f L

o,
.
......
e,
e,

"
.......

ihary

"~
e,
e,
.......
e,
"
"
.

Measuring the Validity

/ R
i Operator D5, SR3, 90%CL R
— === Expected limit (+ 1+ 20, )
i " Observed limit (= 10,,,) R
__ —_ i effective theory|
i Thermal relic rotvad_ - ATLAS-CONF-2012-147
L1 || | I I T L T T T T T 1 || T T T T T T T 1
— = 1400{— —
102 10° & - ]
WIMP mass m_ [Ge' — - .
X[ 1200~ ™= —
MINb Ws22 W' [@s; °° - o= :
1000 —
800 =
000 ATLAS Prafiminary T -
~ Vs=8 TeV i
400(— ) —
- det=10.5fb -
200 - effective t;{éory—_
- | | | | | 11 1 | | | | r]IOt \I/allldl | | ]
102 10°

WIMP mass m, [GeV]



Rescaling the Limits
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—-Inal plece of the puzzle

L X 5 a 3
F (XPLq) ((]PRX) = A2 (X7 Prx) (Q’YMPLC])
i 8—12(D5+D6—D7—D8)



—xtension to t-channel
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Extension to t-channel
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Effect of coupling choice
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Moving to Simplified Models

- Painful but necessary to add z’?’ffm m?) jﬁ%)b

Nnew parameters N ST
>mjw>m TR

- Direct mediator production AN N A
leads to SM particles, andisa = e TG
promising search channel An, Wang, Zhang, arXiv:1308.0592

>

. Opens up emission from the ! T
propagator, can be a useful *va\/\,
search channel when the . |l
mediator mass is low PR B

e.g. Bell, Galea, Dent, TJ,
Krauss, Weller, arXiv:1209.0231



Summary

» Independe
approxima

Nt of operator or channel, the effective operator
ion is not valid at LHC energies for all but the

largest col

pling strengths

- t-channel independent of s-channel, even in EFT scenario

- Moving from EFTIs to simplified models is a necessity for the

14TeV run

- Effective operators still play a benchmark and comparison

role, as lon

g as the region of validity is well understood



