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Motivation

* To understand the time offset between deconvolved charge and
SimChannel

* To add extra smearing from software filter into SimChannel
* To understand the different width of cosmic dE/dx in data and MC

ProtoDUNE-SP Cosmics
! ' ! | ) ! : h ! ] ! ' ) I ! ' !

- 1.0 |- .
" . { DATA .
sl —— SimChannel | ol —— Mc (old version) ]

r — Decon. charge 2] - ] ]
3000— S 0.6 |- _

- = = .

C S s 1
2000— S04l . —

C < i i
1000 02| X -

- B ﬂ_ By Ajib |

N S A I e ST PR | L Ly B
0.0 '
3[!’20 3725 3730 3735 3740 3745 3750 3755 0 8 10

T 4 6
icks dE/dx [MeV/cm]

10/18/2019 protoDUNE-SP Simulation Meeting | Wengiang Gu



ticks

Alignment: SimChannel v.s. Decon. Charge
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* A global lus time offset

» Geometry mistake or signal processing effect?
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| us offset from signal processing

2500;_ — Decon.
* An lus offset in SP to align with the collection e — GimChonoa!
raw waveform s -1 us offset for
F SimChannel
* SimChannel should be shifted accordingly , 7}
Il spsonnet “ 3 R S S v B
:; ' ' wcls simchannel sink = g.pnode({
R[] S RSN SO SRR SRS SR —.——— - type: ‘wclsSimChannelSink',
I OmnibusSigProc.cxx ‘4[.55:;;{1' 39003950 'zini{i:' 'cl'ni:it'a' 30 'ziliﬁfm' 'izit:h' a5 'zhiuh {” postiit

ticks 'simpleSC',

tn: [wc. tn(anode) anode tools.anodes],
wc.tn(rng),
<: 5 ¥ wc.us,
t time: - ¥ wc.ms,
f.tick *

int time shift = (m coarse time offset + m intrinsic time offset)/m period;
(time shift > 0){ '
Array::array xxf avrl(nrows,ncols - time shift);
arrl=m r data[plane] block(©,0,nrows,ncols - time shift);
Array::array xxf arr: nrows tlme shift);

drift speed: params.lar.drift speed,
rp: 1 * wc.mm,
* wc.mm,
* wc.mm,
¥ wc.
* wc.
* we.

, nrows time shift) = arr2;
,time shift,nrows,ncols-time shift) = arrl;

m r data[plane].block
m r data[plane].block
}

m c data[plane] = Array::dft rc(m r data[plane],®);

2 (

arr2 = m_r data[plane].blo ,ncols-time shift,nrows,time shift);
(
(

, nin=1, nout=1, uses=tools.anodes);




larwirecell @ feature/wgu_simchannel

Extra diffusion from software filter
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* Addin extra smearing from software filter in the uboone tuning (Xin)
* Range of decon charge properly tagged by the SimChannel distribution
* Sufficient for charge backtracking
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Cosmic track’s “gaus hit” (Ajib)

hit rms square for Xbin 39
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E of *  Want to investigate the diffusion at
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o * And the effect to dE/dx
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https://indico.fnal.gov/event/22 125/contribution/2/material/slides/0.pdf
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“Gaus hit” RMS (Ajib)

Hit rms square vs X coordinate Fitted mean Hit rms square vs X coordinate
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Mean hit rms square

“Gaus hit” RMS (Ajib)

Fitted mean Hit::RMS square vs X coordinate

24| Difusion cosficint data vs. MC (old version)
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* Slope is similar between data and MC - diffusion should be similar
* Intrinsic smearing in the old version MC is much higher
» Could be due to the different software filter in “I1D” deconvolution
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Summary

* The new simulation work (wirecell + PD + larg4) has been submitted
to feature branches
» Will be released next week

* SimChannel is aligned with decon charge
* Range of SimChannel is similar to decon charge now

* The different width of dE/dx in data/MC could be due to some
intrinsic smearing from signal processing

» We are regenerating MC sample with the new simulation and 2D
deconvolution



