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Published results: PLB 762 (2016) 288
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Detector: energy scale evolution (for E > 3 EeV)
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Epp/Ssg jump: related to the UV filter cleaning at all FD sites in 03/20147 Probably no.

https://www.auger.unam.mx/AugerWiki/List0fCleanings


https://www.auger.unam.mx/AugerWiki/ListOfCleanings

Split period V around Egp/ S3s jump (01/2014)

More positive correlation comes from V.1 before the jump, where S is also larger

Closer look to V.1 needed:
cal B fiber replacements, filter cleaning campaigns in 03-04/2013, CLF upgrade
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A pre-production from 09/2018: aerosol, clouds, calibration DBs are far from final!

weather correction applied

Many thanks to Lorenzo Perrone for providing the data



(Xmax) stability: full FD, 4 energy bins

ICRC 2017 cuts

pre-icrc19 (09/2018), cuts: ICRC17 FD pre-icrc19 (09/2018), cuts: ICRC17 FD
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S3g stability: full FD, 4 energy bins
PLB 2016 cuts (ICRC 2017, T5, no saturated events)

pre-icre19 (09/2018), cuts: ICRC17, T5, not saturated FD pre-icrc19 (09/2018), cuts: ICRC17, T5, not saturated FD
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(Xmax) stability: full FD, 4 energy bins
ICRC 2017 cuts without FidFOV

pre-icre19 (09/2018), cuts: ICRC17, no FidFOV
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S3g stability: full FD, 4 energy bins

ICRC 2017 cuts without FidFOV, T5

[}, CIVEM]

[} IVEM]
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S3g stability vs FD interventions
ICRC 2017 cuts without FidFOV, T5

pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, T5 LL pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS LL
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FD log https://www.auger.unam.mx/AugerWiki/MergedList0fCleanings, code available on wiki of this meeting (15/05/2019) 9
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S3g stability vs FD interventions
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S3g stability vs FD interventions
ICRC 2017 cuts without FidFOV, T5
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[} IVEM]

2005 2007 2000 201 2013 2015 moon cycle

pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, TS LA pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS LA
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S3g stability vs FD interventions
ICRC 2017 cuts without FidFOV, T5

[}, CIVEM]

[} IVEM]
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Xmax and energy scale evolutions

S}g evolution is mostly due to the evolution of Egp (see thesis of Phong)

e another evidence: FD sites have different energy scales

S3g evolution is similar in all energy bins

o Xmax evolution is stronger at lower energies

¢ Auger FD ICRC17 (prel.)  stat.
T 4sys.
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Sk
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with time same value Ej is assigned to showers of higher true energies: higher X,y are sampled

effect is stronger for E < 2 EeV where ER = 79 gcm ™2 /decade

mild effect: e.g. 15% decrease in energy (Alg(E/eV) = 0.06) is equivalent to 5 gcm ™2 increase of Xmax



Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0

previously S was corrected using fit/(S3s), Epp was not corrected, there was no events migration

e fit S3; time dependence for each eye

pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, T5 LL
© — full FD set 1g(Ep/ [€V])=17.8-18.0, 0°- 65°
2459 evts
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for migration regarding this bin data were selected with threshold 1g(E/€V) = 17.5 (cross-checks needed)

14



Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0

o fit S35 time dependence for each eye

e correct energy EX" = Epp - fit/ (Sig) (full FD, all eyes normalized to the same mean)

pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, T5 LL
— full FD set 19(E¢p/ [€V])=17.8-18.0, 0°- 65°
2459 evts
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for migration regarding this bin data were selected with threshold 1g(E/€eV) = 17.5 (cross-checks needed)
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0

o fit S35 time dependence for each eye
e correct energy EX" = Epp - fit/ (Sig) (full FD, all eyes normalized to the same mean)

e use EfY" to re-bin events and re-calculate S35, Xj.x

pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, T5 LL - pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, T5 LL
= Jof. — ulFDset I9(Ero/ [eV])=17.8-180, 0" 65° = L —wnepse I9(Ero/ [eV])=17.6-180, 0" 65°
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for migration regarding this bin data were selected with threshold 1g(E/€eV) = 17.5 (cross-checks needed)
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0

fit S35 time dependence for each eye

Ccorr
correct energy Efp" =

e use EfY" to re-bin events and re-calculate S35, Xj.x
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0

o fit S35 time dependence for each eye

e correct energy Epp”

e use Efp”

pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV
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to re-bin events and re-calculate S35, X},

= Epp - fit/ (Sig) (full FD, all eyes normalized to the same mean)
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 17.8 — 18.0
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1

[S,IVEM]

K ([g cm?]
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Correction for the energy evolution, 1g(E/eV) = 18.4 — 20.1
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Correlation: FD, Ig(E/eV) = 18.5—19.0

PLB 2016 cuts (ICRC 2017, T5, no saturated events)
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top row — measured values,

bottom row — values corrected for long term
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Correlation: FD, Ig(E/eV) = 18.5—19.0

ICRC 2017 cuts without FidFOV
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note jump in S3g near 2013, also in the next slides



Correlation: LL, Ig(E/eV) = 18.5—19.0

ICRC 2017 cuts without FidFOV
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LT eye corr. [Sj[VEM]

pre-icrcl9 (09/2018), cuts ICRCL, no FidFOV, T5.
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Correlation: LM, 1g(E/eV) = 18.5 —19.0

ICRC 2017 cuts without FidFOV
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Correlation: LA, 1g(E/eV) = 18.5 —19.0

ICRC 2017 cuts without FidFOV
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Correlation: Co, 1g(E/eV)

18.5 -19.0

ICRC 2017 cuts without FldFOV

pre-icre19 (09/2018), cuts ICRC17, no FidFOV, T5. pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, TS Co pre-icrcl9 (09/2018), cuts ICRC17, no FdFOV, TS Co
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LL, LM, Co:

S3g and rg near/in 2013 are above mean
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Correlation in all periods: FD, 1g(E/eV) = 18.5—19.0
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Correlation: ad-hoc change of Epp, Ig(E/eV) = 18.5 —19.0
Fy" is additionally (ad-hoc) increased by 10% for LL, LM, Co for 2013

pre-icre19 (09/2018), cuts: ICRC17, no FidFOV, TS FD pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS LL
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Correlation: ad-hoc change of Epp, Ig(E/eV) = 18.5 —19.0

Correlation unchanged

left: rg with LT correction; right: same but with ad-hoc 10% increase of Epp for LL, LM, Co for 2013

pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS FD pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS FD
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correlation could change due to migration of events from lower energies
where composition should be more mixed

note increase in statistics in V.1 from 437 to 491 events,

this is why it is important to apply correction to Epp and re-bin events
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Correlation: 1g(E/eV) = 18.0 — 18.2 and Ig(E/eV) = 18.2 — 185

Period V.1 looks fine

pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS FD pre-icrc19 (09/2018), cuts: ICRC17, no FidFOV, TS FD
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Despite of jumps in Sig happening around 2013 (period V.1) it looks like for rg we just got a fluctuation?

further checks and MC studies are underway. . .
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