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Goal: Testing hadronic interactions

 Standard approach: Muons
» “New” possibility: Subluminal particles (probably Neutrons)







« Resolving LG/HG systematics

° L] 5
« Updated baseline algorithm =7
to create physically motivated
baseline 2
« Determined decay time of 50E-
recovery UUB undershoot
v —¥— KG algorithm
005! | 230¢
X &)
— X x B 220
/L 0.00 === DG 4 4 e e -~
U X 8
E{)f ><><><><><><><><XXXX 15*210
005 5
~ O
X % X 91: 200
~0.10} o X X x X X -
x X 190
X
-0.15 R R R S S R S
200 400 600 800 1000

HGmax/adc

— T

L T T T

event: 52500889
station: 138
H PMT: 1

UB

T T T T T T T T T T

== (G baseline estimate
== K baseline estimate

P R T
100 200

PR R R R
300

t/25ns

TR S S T S T N N R
400 500

P . LA L
600 700

PR
800

= G algorithm

KG algorithm (UUB update)

1

event: 651

PMT: 1

station: 850

60890 | |

0

500

. % .
t/8.3ns

L | M L L L | .
1500 2000



Outline

'—h.

[mproving __|_|

l"\

ﬁ'

data

« Rework of baseline algorithm for UB and UUB
. Correctmn of residual gain ratio bias
— Slgmﬁcant reduction of systematic error in signals
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e For now: analysis with simplifying assumptions
to probe impact of changes to signals
« maybe return to this after neutron analysis
 possibility of improving muon signal resolution with shielding
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« Extensive analysis of late pulses in WCD
« Verification that Afterpulsing plays significant role for WCD
 Characterization of subluminal pulses (possibly late neutrons) in SSD traces
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e SSD traces contain late . ___ Event: 571369%, Station: 612 L
pulses O e E S/VEM= 1202 |
15 r/m =762
Z
210

o Characterization of the il
late pulses

PMT: 2
20} S/VEM= 1465 |

o Rule out detector effects, 2"
e.g. afterpulses (APs) 51
 Subluminal pulses (SLPs), sof Sw- 1712 ]
e.g. neutons? -, 30} !
2 5ot -
= Get energy spectrum of - ll
and LDF ~50 25 2(5{ 1‘Start)/uﬁao 75 100 125




Towards energy spectrum: Charge of late pulses

« Histogram the signal of single pulses
that arrive past Sps as first step R T
towards energy spectrum

« Neutron simulations needed to get an | 10%}
energy spectrum from neutron signals ‘

o Full time-distribution of late pulses
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https://pos.sissa.it/444/390/pdf

Towards neutron LDF: Frequency of pulses

« Count average amount of candidate
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From Wikipedia, the free encyclopedia

Zonda wind (Spanish: viento zonda) is a regional term for the
hn wind that often occurs on the eastern slope of the And
1tina.







