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The ICARUS detector needs to accurately reconstruct particle interactions « Jtjlizes samples of simulated muons in ICARUS and SBND that are Table of calibration constants for ICARUS collection plane

to study Interesting neutrino phenomena. Data reconstruction starts by well-confined and stopping in the detectors. Samples use the hybrid hit MicroBooNE WAVAN)

processing wire plane signals into hits using a hit finder. The hits are used  finder. (ADC*tick/electron) (ADC*tick/electron)

to calculate charge displaced per unit length, dQ/dx. Using dQ/dXx, a » The MicroBooNE technique [2] uses the relationship between dE/dx

calibration constant, and a charge to energy conversion formula, energy and dQ/dx. (g 0.0159016 +/- 0.0000009* |0.0159452 +/- 0.00003%

lost per unit length, dE/dx, is reconstructed. |Tr== o Ld (dE) B eXp( G P‘ém) - * Error bounds seem quite
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ICARUS [1]. Signals are measured by each of the |+ Corrected dE/dx values are calculated and compared to theory usinga [Discussion of Results characterize calibration

constant uncertainties?

wire planes, converted into hits, and then used
to calculate dQ/dx and dE/dx. Hits are also
combined to construct tracks and showers.

x? test, and the optimized constant is found by minimizing y?/ndf.

» The LArIAT technique [3] also uses the relationship between dQ/dx and * All the charge fractional diiferent plots are roughly centered at
dE/dx. zero with a narrow distribution.
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« Utilizes samples of simulated muons and protons and three different hit
finders, the Gauss, ICARUS raw, and hybrid hit finders.
« Gauss: deconvolve signals and fit to Gaussians.
 Raw: use raw wire plane signals and fit to an analytical function.
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* Next steps are to use a cosmic muon sample to further test
calibration procedure and ultimately use a proton sample to
check if there Is agreement between the corrected data and

- Hybrid: input deconvolved signals into raw hit finder. S o iy R SUVSN VRIS DR OO PO IR NN . theory.
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Qfrac = o . Checks for agreement between true and - ok fgﬁ _____ ; *fﬂ?*ﬂ = constants for MicroBooNE References

reconstructed charge *:ﬁ't':’L;f*‘“’-‘mt"}“HiE ke 2;?;?3 :Lee'rg;,pfgrg,ati'C?OEé?;mSE' [1] D. Schmitz and M. Bass, “Search for sterile neutrinos triples up”,

* Plots of dE/dx versus the rasidual ran_g_e a_re _Created to compare the ; ”H , ;::ﬁ :*"!,r'w _b:,iﬁ_% e edire. Bottorm left dEdy ve CERN Courier (2017).

dE/dx values calculated using a specific hit finder to theory. j I RALRES RN -  residual range for MicroBooNE [2] C. Adams et al. (The MicroBooNE Collaboration), “Calibration of the
] [Emres: 352673 e e 4,] [Eruries: 150988] | |\ |20 0 e m |Entries: 147787 | = Tk chane | : 40 proced_u re. All plots are for the charge and energy loss per unit length of the MicroBooNE liquid argon
o] T e wol |J === wol | o —————— | O LA QLL%O’?‘S&HBS' time projection chamber using muons and protons”, arXiv:1907.11736,

Gauss | > . Raw . Hybrid | o e JINST 15, P03022 (2020).

. " o0 /’ tL o jjjjé —'— M M e 13] R. Acciarri et al. (The LArIAT Collaboration), “The Liquid Argon In A
- / T T, Testbeam (LArIAT) Experiment’, arXiv:1911.10379, JINST 15, P04026
N S S ¥ AT, NS — LN Left: dQ/dx vs. dE/dx for (2020).

Y et T e O G (0~ 0u) O LArIAT procedure. This plot & :;ZZ
PR v R is only for the collection SN
plane of ICARUS. Acknowledgements

S T I S R S | would like to thank my advisors Minerba Betancourt and

e T - Bruce Howard for their guidance, the ICARUS collaboration
_ _ _ _ e for providing the data and tools for the analysis, Fermilab for
I T R A A T R e e &\"") hosting, and the Department of Energy for funding.

Charge fractlonal difference plots {top) and dE/dx vs. residual raﬁgjempgfbm’fs MICHIGANSTATE ~ _Program

(bottom) for a proton sample on the collection plane of ICARUS UNITVERSITY

U.S. DEPARTMENT OF

Fermi National Accelerator Laboratory # Fermilab ) EN ERGY



