\\\\\ PERFORMANCE OF THE 433 M SURFACE ARRAY OF THE PIERRE AUGER OBSERVATORY
X\\\E\\\\\\ Gaila Silli'” for the Pierre Auger Collaboration’

CRRE 1’I]ﬂstituto de Tecnologias en Deteccién y Astroparticulas,(CNEA, CONICET, UNSAM) | Buenos Aires, Argentina
AUGER 2Institute for Astroparticle Physics (IAP), Karlsruhe Institute of Technology, P.O. Box 3640, 76021 Karlsruhe, Germany
Sl 3Observatorio Pierre Auger, Av. San Martin Norte 304, 5613, Malarg, Argentina

Motivation The efficiency ¢ Lateral distribution function
16 .

) PhOtOH-SeaITCh pmgramme-down o ev- | : e Array efficiency e defined as the probability of reconstructing an event Lateral Distribution Function (LDF): Signal distri- o Markers = event-by-event reconstructed B

— contribution to the multi-messenger studies in Auger s | s | P Y 5 097 - weete_ bution measured at the ground as function of the O s - odel prezi/i cted B |

—discovery of PeVatrons in the galactic center (Tibet AS-gamma, e Array efficiency fitted with: o A distance to the shower core -1.95- !

HAWC) o & 0.8 " -2
. MC S
— observations of UHE photons up to 1.4 PeV (LHAASO) () - ert (a x logig 11 ov + b) + 1 é / S(r) = S(ropt) (rLt)B (T TT:O? t)ﬁ ~2.05
— astrophysical neutrinos at the southern hemisphere (IceCube) 9 © 06 z Op . @ 21
@) ':
I3 S . -2.15+ >
e Surface detector (SD) measurements will reach the centre of mass energy % 0.4 ?’ o The event-by-event § described by ool ° .//‘ A log(s,_ IVEM)=[1,1.2]
: O C ! ) ’ ' e
of the LHC Observation of the 1. 97% efficiency above 50 PeV for 6 < 45 § . ReD B(logS300,0) = a(f) + b(A) x log175300 . %.. o logs, VEM)=[14, 16
second knee with SD a lower energy threshold of 30 PeV can be reached % 0.2_/% % g’/ yo.= e — (s, Ve = 115,21
when restricting the zenith angle up to 8 = 35° 2 zk o A A B°=34-45 a 379 130 0.055 1 ) e | | | | | | |

e Eixtend the energy spectram with the surface detector measurements 2. lower energy threshold for p than for Fe 0 JA‘ b5 ’ f ! |_45 ] > | (b) - ( 0.98 —1.30 0.385) 8 86629 bt il sl s 13 s 14

Cherenkov spectrum already down to 1016 oV 1] | | 16 16.1 16.2 16.3 16.4 165 16.6 16.7 16.8 16.9 17 sec” 6 sec(6)

Y 3. maximum zenith angle of 45° log(E /eV)
MC

we obtain the BAZ from]

the model prediction

Array description : :
Y P Opt imal distance TOpt Residuals: The slope uncertainty model defined by:
® S Res(ﬁ ) B; — Bz 27 Op = €Xp [pO + P 10%10(5300/VEM)]
D-750 i) =~ 2% .
i i - with pg = (0.01 £ 0.02) and p; = (1.2 £ 0.02
* %nstallatlon started ®spb433 ®© © O o e estimated during the event reconstruction bi Po = ) pL= )
in November 2011 = UMD ] evetermiat; A e 1 T DR 01 0.aF
o fully operational ® © © o o e minimal systematic 1.mcer ainty in the fitte | Compatible results obtained .l 3\,
in May 2013 ® e depends on the spacing and geometry [3] Topt independent of from data and simulations ol
. . e o6 _o6_6o0_6 o ® Topt 1S estimated to be about 300 m pritnary 0.25r
e final configuration achieved (] ° o ® O 0.04 -
in May 2019 » © () o (W ® (W . % 5000 I I:Ip,, 8000 — e i ?‘ 0.02\- ° ° P ® . O . ° e 001
Lo °< <log S,.,<1. . (<ol
e 19 water-Cherenkov  detectors ® ® . ° % ® O ® ® 4500- i []Fe 7000 20 < e < a5 130910525051.5 ﬁl_ R G S Gl sy W e Sl oL B .
spaced at 433 m O 4000- ! Lp+Fe 6°<30 15 <l0g, Sy, <2 = ~002r 015
reaching an aperture of ~ 2 km? sr ® © o o © 35001 lopt = 308 M 00007 30=87<45 L5<log, Sy =2 -0.04 A log(S, IVEM)=][1,1.2] — _
up to 9 _ 450 ., 3000- 1r_o)t =307 m . 5000+ 5—32}9 m —0.06[— ® Iog(SBOONEM) =[1.4, 1.6] 0l .
e e g 2500 I = 308 m g 4000 | U,V =145, o
W 5000- Y 000 1|276;m O 105 11 115 12 125 13 135 14 1 1.2 1.4 1.6 1.8 2 2.2
1500- Simulations 5 _l Real data sec(®) 109,(S 300/ VEM
2000+ v L—
S. l . 1000 — | : i ‘
1mulations c0. | _ 1000- SRl =
—g——F . . . . = . s = —" SRS -
200 250 300 350 200 450 " 200 250 300 350 400 450 Conclusions
e CORSIKA with QGSJetll-04 and FLUKA as hadronic interaction models Fopt / M Fopt / M
e 2000 proton- and 2000 iron-initiated air-showers Reported results: The SD-433 provides
e continuous energy distribution as 1 between 4 x 101 ¢V and 1017 eV e a full-efliciency threshold of 50 PeV e the opportunity to extend the sensitivity of the
e isotropic distribution up to 6 = 557 Geometry reSOlutIOﬂ up to 6 = 45° Auger surface detector down to 1016 eV and
e detector response simulated employing the Offline framework [2] of the e the optimal distance is 300 m e to observe second-knee feature in the CR
Plerre Auger Collaboration Dt f ithi spectrum with a full reconstruction efficienc
The angular resolution better than ~ 1.8° The core position resolution better than 30 m e accurate description of LDF slope within 2% P J
e angular resolution better than ~ 1.8° e
~ 2r— L e B EBSH — B B DA We have opened a new low-energy window on
~— - @ ] - . . .
° = - 24 — N—’ B e °= O = 24 _ -
Re al data c 1.851 :g o= (2)4 e E = 300 :e/° —oalas = SD-oriented research at the Pierre Auger
S 167 2 . = o - o . Observatory
° ° ° =) - 1 B/° = 35 - 45 - = 25—A B/° =35 -45 = \ j
and selection criteria 5 14- . +0 < 45° E 5 e +0< 45° ;
o 120 ’ —AXis sys. unc. — D 20F C R —Core sys. unc. J
acquired between May 2013 and May 2020 C_E 15_ : ! ? 9 E = - ‘ ¢ -
® acquir ween May 1 ¥ = = : -
| | | | > Tteg, ¢ 8 .t N : References
e at least three triggered WCDs in a compact triangular configuration e - I X g T \‘ o =
— ] — ) _
e six nearest WCDs around the one with the most intense signal must be o E - © ¢ o o
operational = — - S o — 1] V. Novotny [for the Pierre Auger Coll.] “PoS(ICRC2021)324”. In: (2021).

oo
=

I|III|III|III|II T T N T B
1 12 14 16 18 2 22 24

oo [

Cole oo b e oo 0 T |
e events without any saturated WCDs | s VEM 12 14 16 1i8 2 ?-2 2.4 2| L. Nellen [for the Pierre Auger Coll.] “PoS(ICRC2021)250”. In: (2021).
e final data-set was comprised by 115 thousand events Oglo( 300 ) 0910(8300 VEM) 3] J. Knapp D. Newton and A. Watson. In: Astropart. Phys. 26 414-419 (2007).




