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Surface Detectors of Auger Observatory
g Data 17.3 EeV, 6= 32°

Balseiro (1446), PMT 1 at 633m Beniji Price (1447), PMT 1 at 1680m
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The A-method in a nutshell

* Measure risetime (t.:) for every water- 1 —
Cherenkov detector o Risetime
¥ definition
« “Benchmark”: Describe risetimes as a T B s Eha
function of distance for a narrow Sosf
energy range o
R A 10%
* 1500 m array: 19.1=< logio (E/eV)=19.2 L R T
- 750 m array: 17.7= log.o (E/eV)<17.8 -
] ] - 500 P12 12 +¢G!
* Characterize every shower by a single - 5
parameter: AS 400 DeteclorLu.;vel
B to-t ench
A = _l2_"te
* Golden-hybrid events (data-driven O ek %
analySiS): Xmax(FD) —_ f(As) 200- Event Level
- trzz'tﬁgmm
* Estimate X....(SD) o D N




Updated analysis

Published analysis

(Phys.Rev. D96 (2017) New analysis
no.12, 122003)

. . January, 1 2004 January, 1 2004
Data taking period Dec, 31 2014 August, 31 2018
Energy range 0.3-100 EeV 3-100 EeV
Zenith angle range < 45 degrees < 60 degrees
Total number of
125,005
(15(e)2),$nn;?'ray) 28,583 (factor 2.1 bigger)
. 3,372
Events with E>20 EeV 1,586 (factor 2.1 bigger)
- 106
Events with E>70 EeV 49 (factor 2.1 bigger)




Benchmark (1500 m array)

®* Fit FADC traces from low-gain
channel (A, B free parameters)

1/2

®* Fit FADC traces from high-gain
channel (only N is a free
parameter)

tlow-gaintrace:40ns+\/A(9)2 +B(9)2—A(9)

1/2

® Split parameterisations in two

angular bins
sec0<1.45 1.45<sec0<2.0

(highgain wace— 40ns +N (0)-(V A (0 +B(6P— Al6)]]
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B sat 031+ O
N 1.09 + 0.01
1.0<sec 6<1.05 |

19.1< IOgm(E/eV) <19.2
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As at benchmark energy

- Entries 3582 050 :

o501 Mean -0.0017 30_4; |/ 13/19
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(A.) vs Energ
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(A.) vs Energy: Comparison with published analysis
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(A,) vs Energy: Comparison with models
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(In A) from (A,) compared to results from fluorescence

measurements
: T a x.-icRC2017 < T = «.-crceor
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Use models to convert measurements to ({In A)
* Simulations do not describe properly the signals recorded by Surface
Detectors [Muon Problem adressed in PoS(ICRC2019)214,404,411]

* To estimate mass composition, data from Surface Detectors must be

calibrated with fluorescence measurements
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Calibration with Xmax
— 1100

g/cm

'_'= 1000

Xm

® Use golden hybrids (events
simultaneously reconstructed 900
by SD and FD)

800
e 1500 m array: 2126 events;
Correlation factor: 0.48 700
600
(X max) =733 %38 +(34 212/ (A)+(2+1]-log [ Egp/eV| Correlation = 0.48
500

4 -3 -2 4 0 1 2 3 4
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Evolution of (Xmax)SP as a function of energy
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For E>30 EeV,
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Preponderance of intermediate/heavy nuclei as energy increases
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Thank you for your attention
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FUNDA(;AQ DE AMPARO A PESQUISA Conselho Nacional de Desenvolvimento FINANCIADORA
DO ESTADO DE SAO PAULO Cientifico e Tecnoldgico DE INOVACAO E PESQUISA
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Backup

~
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The rate of change of mass composition varies with energy
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