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SiD and ILD: ILC TDR Volume 4 (arXiv:1306.6329)
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Silicon Detector: ILC TDR Volume 4 (arXiv:1306.6329)

� The vertex detector (blue) has five layers instrumented with Silicon pixels while the tracker

has five layers (orange dashed) instrumented with Silicon strips.

� The ECal (black) alternates Tungsten absorbing layers with Silicon pixels, the HCal

(magenta) alternates Steel with Resistive Plate Chamber sensitive layers.
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Letter of Interest

ATLAS-CONF-2020-052 released last week, updating to a combined Run 1+2 result (next slide).
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New ATLAS Combination

ATLAS-CONF-2020-052, “0.11 (0.11+0.04) at 95% confidence level is observed (expected)”.
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Tokyo/ILD Analysis: arXiv:2002.12048

Luminosity is 900 fb−1 (left), 900 fb−1 (right). “...95% C.L. UL on BR(H →invisible) of 0.23%”
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ILC Studies from ILD and SiD

� Assuming ILC
√

s = 250 GeV, e+e− → ZH with hadronic Z decay and invisible H decay.

� Tokyo/ILD study: documented in arXiv:2002.12048

� Samples are full ILD simulation, signal exclusive for Z → qq̄.

� Polarization scheme is 80% e−, 30% e+ polarized beams.

� Luminosity sharing is 900/900 fb−1 (LR/RL).
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ILC Studies from ILD and SiD

� Assuming ILC
√

s = 250 GeV, e+e− → ZH with hadronic Z decay and invisible H decay.

� Tokyo/ILD study: documented in arXiv:2002.12048

� Samples are full ILD simulation, signal exclusive for Z → qq̄.

� Polarization scheme is 80% e−, 30% e+ polarized beams.

� Luminosity sharing is 900/900 fb−1 (LR/RL).

� This study: preliminary analysis based on ILD signal selection

� Samples are full SiD simulation in ILCSoft v02-00-02 with SiD option 2 version 3.

• 10ab−1 signal generated with Whizard 2.6.4, inclusive Z decays
• 250fb−1 backgrounds Whizard 1.95 generated for Detailed Baseline Design study.
• Background events are weighted with weights larger than 1.

� Polarization scheme is 80% e−, 30% e+ polarized beams.

� Luminosity sharing is 250/250 fb−1 (LR/RL).
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ILC Studies from ILD and SiD

� Assuming ILC
√

s = 250 GeV, e+e− → ZH with hadronic Z decay and invisible H decay.

� Tokyo/ILD study: documented in arXiv:2002.12048

� Samples are full ILD simulation, signal exclusive for Z → qq̄.

� Polarization scheme is 80% e−, 30% e+ polarized beams.

� Luminosity sharing is 900/900 fb−1 (LR/RL).

� This study: preliminary analysis based on ILD signal selection

� Samples are full SiD simulation in ILCSoft v02-00-02 with SiD option 2 version 3.

• 10ab−1 signal generated with Whizard 2.6.4, inclusive Z decays
• 250fb−1 backgrounds Whizard 1.95 generated for Detailed Baseline Design study.
• Background events are weighted with weights larger than 1.

� Polarization scheme is 80% e−, 30% e+ polarized beams.

� Luminosity sharing is 250/250 fb−1 (LR/RL).

� We intend to do the following for this Snowmass study:

� Establish if our results are broadly consistent using the Tokyo/ILD selection

� Investigate if signal sensitivity can be improved with a new signal selection

� Investigate the impact of subdetector design variations on signal sensitivity
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SiD Preliminary: Visible and Recoil Masses
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Previous requirements from Tokyo/ILD analysis are imposed (see slide 5).
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The Path Forward

� Preliminary signal sensitivity results with SiD full simulation are broadly consistent with

Tokyo/ILD results when the Tokyo/ILD selection is used.

� Preliminary investigation indicate that signal sensitivity can be improved over the Tokyo/ILD

results by boosting to the Z candidate frame and exploiting event shape variables.

� Investigation of the impact of varying the SiD calorimetry design on signal sensitivity has

begun. Results will be included in our final writeup.

� The results here focus on the hadronic Z channel. A parallel study on the leptonic Z

channel is also underway.

� A careful consideration of systematic uncertainties will also be included in our expected limit

calculation.
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