New physics searches with the ILD detector
at the ILC
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searches, shown to the right. Searches done either with an 0 500 1000 1500

EFT approach with heavy mediator (Full simulation), or for M eq [GEV]
arbitrary mediators (fast simulation).
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I L C a n d B S M = Search for a new Higgs—li.ke scalar (S), shown below. pro.dulced :_. [ g 1

| in ete™ —2Z* — Z5 with unknown decays, Search for it in a ;53102 T TP E

= The ILC - the International Linear Collider - is a power-efficient e*e™ '\I decay-mode insensitive way: the recoil-mass, i.e. the mass of *3{;3 ]

collider with initial Ecyrg = 250 GeV, "easily" upgradable up to 1000 the system recoiling against the measured Z. Couplings down :

GeV. to a few percent of the SM-Higgs equivalent can be excluded. .l )

= Colliding point-like objects = initial state known « Dark photon/7’ : Kinetic mixing term 2co§9WF;/wBW in the :

= EW-production = [ow background = Lagrangian leads to a tiny, narrow resonance, but still wide i |
— Thin detectors w/ ~ 17 coverage, and No trigger enough to make decays prompt. One can search for it as | A

= Polarised beams. | a [/t resonance above background in ete” —Z' + ISR — 102 |\1/|03 ey

= Polarised beams + Low background + known in-state + hermetic e¢’e” —=XiX2 — XiuTp in the Interna- pp” + ISR. Results (from EPPSU) shown below, right. 2 _ v [GeV]

detectors + energy upgradability: The ideal environment for Beyond tional Large Detector concept, the |LD.
the Standard Model (BSM) searches.
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BSM at ILC: the SUSY case

Search for light extra scalars in e'e” — zs°
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= Most studied model with serious simulation: In most cases, full simulation of ILD, with all SM backgrounds, all o ] My (GeV)

beam-induced backgrounds included.

Although the LHC experiments have searched for and excluded many proposed new particles up to masses close to
1 TeV, there are many scenarios that are difficult to address at a hadron collider.

Indirect BSM: discovery )

In the natural SUSY analysis - thanks to the combination of the measured
masses, BR's and Higgs properties - 2!l 10 weak-scale parameters gets con-

. (arXivi1305.0491 [hep-ex])
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the SUSY breaking mechanism ! Obviously: There is one Next-to-lightest SUSY particle (NLSP), and it must have 100 % . 12
BR to it's SM-partner and the lightest one (the LSP). So, one can perform model independent exclusion/ discovery reach = SM effective field theory study, using ILC results on Higgs properties . 105
. . . . . . omposite (D
in Myrsp — Mjsp plane - with no fine-print! One can do this for any possible NLSP, and concentrate on the "worst" and [ GCs . 8 35
cases - the ones with lowest cross-section and most difficult signatures. These are on one hand the bosinos, and on the _ 6 ©
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Mg [GeV] % 1o strained, for all three bench-marks. In particular, the bino and wino SUSY
_ _ breaking masses M and Ms - the ones most directly related to the higgsino
The expected exclusion and discovery reaches at ILC for bosinos and 7:s, together with obtained or projected exclusion 2000 masses - can be determined at percent level.

limits from LHC/HL-LHC. NB: At ILC, exclusion and discovery is almost the same, even for difficult channels!

The fitted weak-scale parameters can be evolved with the appropriate RGE's
to higher scales. This allows to verify or discard the idea of GUT-scale

unification of My and M,
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Since Discovery ~~ Exclusion at the ILC, after a possible discovery, one will enter the realm of precision messurements

ite quickly B ocines Take-home message

At ILC: discovery in a week... Here typical chargino (left) and neutralino signals (right) are shown. Both . _ . . . . .
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