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Xmax, 1g(E/eV) = 17.8 — 20.5
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Xmax, 1g(E/eV) = 17.8 — 20.5

w/o FidFOV: (X,..) is & 5 gcm ™2 smaller, but similar trend

w/o FidFOV set is used further, 2.5 times more events
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Xmax, individual FD sites

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]
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Xmax, individual FD sites

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM
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Co: individual energy bins

17.8 - 205

18.1 -18.5

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co
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Co: individual energy bins

. icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

Co
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LL: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL
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LL: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LL . icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL
— full FD set 19(E/ [eV])=17.8-20.5, 0°- 90° — full FD set 19(E/ [6V])=17.8-18.1, 0°- 90°
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LM: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LM icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM
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LM: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LM icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM
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LA: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA
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LA: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LA icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA
— full FD set 19(Erp/ [€V])=17.8-20.5, 0°- 90° — full FD set 19(E/ [eV])=17.8-18.1, 0°- 90°
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FD: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD
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. icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD 8 icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD
— full FD set 19(E¢p/[€V])=18.1-185, 0°- 90° — full FD set 1g(E¢p/ [€V])=18.5-20.5, 0°- 90°
27377 evts 8926 evts
7601 7801
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£ £
o | : bt
740 .t 7601
181185 5 F- bt N* st ylibe, *n*x* +., ; B! H 4 ++ %?+§++ ' +H++ #L#LHQ - 185 — 205
! * e} IWRARRAR }
720 740 +
const: x?/v = 98.8/41, p = 0.00 --- X?/v = 68.1/38, p = 0.00 const: x?/v = 52.7/41, p = 0.10 -~ X2/v = 44.6/40, p = 0.29
v 0 20 40 60 80 100 120 140 160 180 72 0 20 40 60 80 100 120 140 160 180
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moon cycle
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FD: individual energy bins

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD
— full FD set 19(Egp/ [eV])=17.8- 205 0° 90° — full FD set 19(Ep/[eV])=17.8-18.1, 0°- 90°
4 evts 43091 evts
7601 740
178205 & < 17.8 —18.1
g S K] KRR NN
£ 7400 . & 720F 1) T “_a LT 7S ;
EE 1L A Is thyata,t EE ﬂ#ﬁ"" Hhe] ;‘* ¢
32 -
ol T, Potyes’ o ¢ o
const: x2/v = 456.2/41, p = 0.00 --- X?/v = 72.8/36, p = 0.00 const: x?/v = 254.5/41, p = 0.00 --- X?/lv = 57.9/36, p = 0.01
0026060 B0 100 120 140 160 180 8802640 80" 100 120 140 160 180
2005 2007 2009 2011 2013 2015  mooncycle 2005 2007 2000 2011 2013 2015  mooncycle
Ig(E/eV) = 17.8 — 18.1: step-like (?) LA & LM contributions, plus removal of Co events with lower (X ..)
. .
— ) . 5, 0°- 90°
(IFD set at higher energies (Xmax> looks compatible to const ~ smes
7601 780
< e
g Vg Fdat
7401 .t 760) +
181-185 5 Jﬁh e N* st “ e, +n*x* I 5 %l ' 1.f 4 'm'+ ' +H++ #f,a+§,+~*¢— 185 — 205
720 740 +
const: x?/v = 98.8/41, p = 0.00 --- X?/v = 68.1/38, p = 0.00 const: x?/v = 52.7/41, p = 0.10 -~ X2/v = 44.6/40, p = 0.29
0026060 B0 100 120 140 160 180 Tt 080 B0 100 120 140 160 180
2005 2007 2009 2011 2013 2015

moon cycle 2005 2007 2009 2011 2013 2015 moon cycle 15



another one bites the dust
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Mirror Cleaning at LL #4

Before

After

5th Aprll 2019

13/17 Christoph Schiafer, Nijmegen June 2019
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Mirror Cleaning
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Up to 5% effect
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B. Dawson, Malargtie 11/2019

e back of camera
g m — low elevation 0.05
T — — row 1

“ — -
i 3 aperture with 004 3
: UV-filter 3
003 §
a
shutter . 8
camera with . 00}
: 440 PMT's mirror S
: s elements =
: /- 001 3
2 o
r# 7 8
E, {¥ 000 3

"readout
electronics g~

high elevation
row 22

To correct for the dust effect, impose a correction to the calibration constants, increasing their value
(photons/ADC) with increasing elevation.

Imposing a universal calibration constant correction of 2% (0%) per year for row 22 (row 1) we correct the
* 1% per year drift in energy (Lorenzo, Phong)

* 1.4 g/cm?2 per year drift in Xmax



Dust effects in data: few naive ideas

Energy scale evolution

are events in cleaner (upper) mirror parts more stable?

Xmax evolution (though there might be none at higher energies)

are there subsets with different evolution? (systematics for Galactic plane anisotropy?)

Method

Separate events using fraction of charge deposited in top 11 camera rows

Camera top = Mirror top = Lower elevations

Variable DnHalf: fraction of charge deposited in lower elevation

3 classes of events with DnHalf < 20% (high), 40 —60% (cross), > 80% (low)

(using reconstructed pixels ePulseRecPix)
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Events with DnHalf=1 (fully in lower elevations)

- XMNdE= 10858

340

time [100 ns]

320

elevation [deg]

300

-
X
X
-
X
X
I

280

LA HoHH )

260

azimuth [deg] % angle [deg]

Eventinio | Fixels | POGF|

¥:/Ndt= 39.4/75 run 864, event 1056
time stamp: 827292608 s 130171826 ns
Trigger: 'Physics - Int or L/R trigger, ‘Shower Candidate’
in Los Morados mirror 2 (in DAQ: 123 456)
geometry: hybrid, station 1005 (ToT), showerPlaneDistance = 504 m
(0,4) = (53.1:1.1, 151.920.7) deg
(%,y) = (17.77£0.14, 10.0020.11) km
Rp = 12724 0.10km
profile: 4-parameter Gaisser-Hillas (type: USP)
E-(2090.12£012)x 10" eV
Xmax = 865 + 46 glom”
(DE/dX)nax = 3.1+ 0.13 PeV/(giom?)
(x. X, L} = (58, -31, 229:8) gion™’, R = 0.26:0.04
Gherenkov-fraction = 20%, mva=37 deg.
databases:
: : Mie attenuation: measured (n<9.6 km, VAOD at 3km: 0.04)
1200 1400 LIDAR: no data ; CloudCam: max(Q=(0/0)% (elev>5.5"); CloudMap: max=0%
slant depth [g/em?] molecular profile: GDAS; time correction: good

now A G o

dE/dX [PeViglem?)]

I I L 1
400 600 800 1000




Events with DnHalf=1 (fully in lower elevations)

yNdt= 7713

30

25

time [100 ns]

20

elevation [deg]

~e

1 1 L L 1.8 1
120 115 110 105 100 95 90 10
azimuth [deg] % angle [deg]

Eventimio | Pixcls | PCGF|

w/Ndf= §3.9/57 run 910, event 1001
time stamp: 801967288 s 772785674 ns
Trigger: Physics - Int or /R trigger’, 'Shower Candidate’
in Los Leones mirrer 4 (in DAQ: 123458)
geometry: hybrid, station 817 (ToT), showerPlaneDistance = 361 m
(8, 0) = (54.1£0.7, 66.8+2.1) deg
(X, ) = (-6.78£0.23, 0.91-0.23) km
Ro = 17.78 £ 0.35 km
profile: 4-parameter Gaisser-Hillas (type: USP)
E=(6.48% 0.44 £ 0.41)x 10" eV
Xomes = 816 + 25 glem?
(dE/dX)max = .01 £ 0.67 PeV/(glem’)
(% X, L) = (62, -162, 247£10) gicm”, R = 0.25:0.05
Cherenkov-fraction = 19%, mva=23 deg.
databases:
L L L L L Mie attenuation: measured (h<16.4 km, VAOD at 3km: 0.00)
400 600 800 1000 1200 LIDAR: no data ; CloudCam: max(C)=(0/0)% (elev>5.5*"); CloudMap: no data
slant depth [g/cm?] molecular profile: GDAS; time correction: good

dE/dX [PeVi(g/emd)]




Events with DnHalf= 0 (fully in higher elevations)

elevation [deg]
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Eventinio | Pixels | PCGF |

run 1469, event 21792
time stamp: 866089299 s 367026472 ns.
Trigger: *Physics - Int or L/R trigger', ‘Shower Candidate’
in Los Morados mirror 5 (in DAQ: 123456)
geometry: hybrid, station 726 (ToT), showerPlaneDistance = 603 m
(0, 6) = (54.4:0.5, 247.241.2) deg
(% y) = (12.57:0.07, -0.38+0.13) km
Ro = 10.04 £ 0.04 km
profile: 4-parameter Gaisser-Hillas (type: USP)
E=(8.73+0.46%0.44)x 10" eV
Xnax = 655 25 glom”
(DE/dX s = 1.25  0.04 PeV/(g/em’)
(2. X, L) = (61, -236, 23219) gien™, R = 0.26:0.05
Cherenkov-fraction = 8%, mva=36 deg.
databases:

L Lt Lt
400 500 600 700 800 900 1000 1100 1200
slant depth [g/cm?)

Mie ion: measured (h<8.4 km, VAOD at 3km: 0.00)
LIDAR: h(cloud)=100.0 km, 0%; CloudCam: max(£)=(0/0)% (elev>5.5"); CloudMap: no data

molecular prefile: GDAS; time correction: good
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Events with DnHalf= 0 (fully in higher elevations)

elevation [deg]

dE/dX [PeV/(giem?)]
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Eventinfo | 7 w‘ PCGF

run 1519, event 5849
fime stamp: 868583370 s 879036288 ns
Trigger: ‘Physics - Int or L/R trigger’, ‘Shower Candidate”
in Los Morados mirror 4 (in DAQ: 124 56)
geometry: hybrid, station 541 (ToT), showerPlaneDistance = 338 m
(8, 0) = (53.1£0.6, 97.7+1.4) deg
(x,y) = (11.25:0.08, -8.56+0.16) km
1092 £ 0.05 km
4-parameter Gaisser-Hillas (type: USP)
v

231 0.53 £ 0.42) x 10" &

Xomax = 655 £ 31 glem’
(dE/dX)max = 1.22 + 0.05 PeV/(giem®)
(. X, L) = (57, -231. 226+10) g/om?’, R = 0.25:0.05
Chererkov-fraction = 7%, mva=48 deg.
databases:
Mie attenuation: measured (h<10.1 km, VAOD at 3km: 0.00)
LIDAR: h{cloud)=10.2 km, 78%; CloudCam: max{Z)=(100/0)% (elev>5.5*%); CloudMap: no data
molecular profile: GDAS; time corraction: good
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DnHalf distributions

1000

500

ICRC 2019 (No FidFOV)
1g(E/[eV])=17.8 —18.1

DnHalf
Entries 43092
Mean 0.52

[RMS  0.20]

DnHalf

200

ICRC 2019 (No FidFOV)
1g(E/leV]) = 18.7 - 20.0

DnHalf
Entries 5398
Mean 0.70
RMS 0.24
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DnHalf distributions

F ICRC 2019 (No FidFOV)
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Zenith angle [deg]
&~
(=1

[
(=1

0.8

1.0

Zenith angle [deg]

80

60

40

20,

ICRC 2019 (No FidFOV)

- g(E/leV])=18.5-20.0 .

0.2

04 06
DnHalf

0.8

1.0

26



DnHalf distributions

r ICRC 2019 (No FidFOV)
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DnHalf distributions

R, [km]
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FD: full mirror, high-, cross-, low-elevation events lg(E/eV) = 17.8 — 18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] FD
Ul FD set 19(Ero/ [eV])=17.8-18.1, 0°- 90° Ul FD set 19(Ero/ [eV])=17.8-18.1, 0°- 90°
43001 evts 2129 evts
740 740
& & o
full g g high
Wt "4 S
S 720k 1) e # ‘9+‘ 1t S 720 + { * JH -
LR i ¥ : T ILLT AL 2%
S A TR ] *11
7001 700+ +
const: x2/v = 254.5/41, p = 0.00 - X?/lv = 57.9/36, p = 0.01 nst }x /v =58.1/41) p = 0.04 -~ X?/v = 43.0/40, p= 0.34
8 0 2‘0 4‘0 6‘0 8‘0 1:)0 150 14‘10 1(;0 1é0 8 0 20 40 60 80 100 12‘0 14.10 1(;0 1éO
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
. icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] FD . icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] FD
— full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90° — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90°
19214 evts 4318 evts
7401 760
- m } \
£ £
: Hatt : Lyttt Lty
§ 7201 h ++ “ ++* +ﬂ’i+ § 7401 | | |4 ll . ll 18 4-14';"1' Y
BN v @ M ] Jow
X Ile e % + | H |
700 720 +
const: x?/v = 169.4/41, p = 0.00 --- X?/v = 73.3/38, p = 0.00 const: x?/v = 57.3/41, p = 0.05 -~ X?/v = 48.8/40, p = 0.16
8 0 2‘0 4‘0 6:) 8‘0 160 150 11‘1»0 1(;0 1é0 v 0 20 40 60 80 100 léO 11.1»0 1(;0 1é0
2005 2007 2009 2011 2013 2015

moon cycle 2005 2007 2009 2011 2013 2015 moon cycle 29



FD: full mirror, high-, cross-, low-elevation events

1g(E/eV) = 17.8 —18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] FD
— full FD set 19(Ep/[eV])=17.8-18.1, 0°- 90° — full FD set 19(Ep/[eV])=17.8-18.1, 0°- 90°
43001 evts 2129 evts
740 740
o & o
full g st 5 high
o ’ ¥ +‘ ++ﬂ =]
S 720k 1) — 44744y S 720 * J gENe
g ﬂ#q"t-*‘r“*“ ’ f g | im I |1|J..r--,1- il I| L,
S A TR ] *11
7001 700+ +
const: x2/v = 254.5/41, p = 0.00 - X?/lv = 57.9/36, p = 0.01 nst }x /v =58.1/41) p = 0.04 -~ X?/v = 43.0/40, p= 0.34
8 0 2‘0 4‘0 6‘0 8‘0 1:)0 150 14‘10 1(;0 1éO 8 0 20 40 60 80 100 12‘0 14.10 1(;0 150
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
. icrel9 final, cuts: ICRC17, no FidFov, DnHalf = a” SUbsets IOOk Comanble ,DnHalf = [0.8,1.0] FD
— full FD set 19(E¢p/ [€V])=17.8-18.1, 0°- 90° I —tunFoset 19(Ep/ [eV])=17.8-18. l 0“‘ 90°
19214 evts
740 760
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: ot o ° Ly
g 7201 h ’ ++ “ ++* +ﬂ+i+ § 7401 | | |4 ll . ll 18 4-14';"1' < T
Cross g .T T "+ ”" ¥+ g _IA”-_A, i ” HI Ti T I low
x U+t % + | H }
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const: x?/v = 169.4/41, p = 0.00 --- X?/v = 73.3/38, p = 0.00 const: x?/v = 57.3/41, p = 0.05 -~ X?/v = 48.8/40, p = 0.16
8 0 2‘0 4.0 6:) 8‘0 160 1&0 11‘1»0 1(;0 1é0 v 0 20 40 60 80 100 1éO 11.1»0 1(;0 12.50
2005 2007 2009 2011 2013 205  moon cycle 2005 2007 2009 2011 2013

2015 moon cycle 30



LL: full mirror, high-, cross-, low-elevation events Ig(E/eV) = 17.8 — 18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LL

gsol.  — full FD set 19(Eep/ [€V])=17.8-18.1, 0°- 90° g5l — full FD set 1g(Eep/[€V])=17.8-18.1, 0°- 90°
10455 evts 682 evts
e I I [T RN e I I [T RN
8001 800
& & o
full g g high
=] = -
i i RTNIN
£ £ PP LT LT, TR
o] S 700F [+__,L+-1T'r++\ I + ar TT*‘HTT""’T‘WT“
6501 const: x2/v = 49.9/41, p = 0.16 - 2lv = 44.1/40, p = 0.30 6501 const: x2/v = 56.0/41, p = 0.06 eIy =48.3/38, p=0.12
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LL icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LL
gsol.  — full FO set 19(Eep/ [€V])=17.8-18.1, 0°- 90° gsof.  — full FD set 19(Egp/ [€V])=17.8-18.1, 0°- 90°
50) 748 evts 50) a6 evts
e T I [T RN e T I [T RN
800 8001
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: AR
S S 7500 ‘+L+L++ bollw 4.+ \+“ |
Cross & & 1 ¥ T ¥ ¥ |
: N R T low
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6501 const: y2/v = 48.6/41, p = 0.19 - X2lv = 45.4/40, p = 0.26 6501 const: x2/v = 44.8/40, p = 0.28 - X2lv = 44.8/39, p = 0.24
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 205  moon cycle 2005 2007 2009 2011 2013 2015

moon cycle 31



LL: full mirror, high-, cross-, low-elevation events

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LL

[ tiFDset 10(Ep/ [€V])=17.8-18.1, 0>~ 90° [ tiFDset 10(Ep/ [€V])=17.8-18.1, 0°- 90°
850 10455 evts 850 682 evts
e I I [T RN e I I [T RN
8001 800
& &
full g g
=] = -
i il RTNIN
£ £ Bl +.*.£"++--H t + TR
7001 + +T ++ I + ¢ T ’TT+ '-+
6501 const: x2/v = 49.9/41, p = 0.16 - 2lv = 44.1/40, p = 0.30 6501 const: x2/v = 56.0/41, p = 0.06 eIy =48.3/38, p=0.12
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cvcle 2005 2007 2009 2011 2013 2015  moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf = [ ﬂat behaVIOr In a ” su bsets v, DnHalf = [0.8,1.0] LL
— full FD set 19(Eep/ [€V])=17.8-18.1, 0°- 90° — full FD set 19(Egp/ [€V])=17.8-18.1, 0°- 90°
850~ 748 evts 850~ a6 evts
e T I [T RN e T I [T RN
800 8001 + * +
EToEE r HJ. +L++ ++ i \l + + ++4.+ +\ +“ |
T Tl + T +TT‘TT + T ' T !+T
6501 const: y2/v = 48.6/41, p = 0.19 - X2lv = 45.4/40, p = 0.26 6501 const: x2/v = 44.8/40, p = 0.28 - X2lv = 44.8/39, p = 0.24
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015

moon cycle 2005 2007 2009 2011 2013 2015 moon cycle

high

low

1g(E/eV) = 17.8 —18.1
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LM: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LM

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LM
gsol.  — full FD set 1g(Eep/ [€V])=17.8-18.1, 0°- 90° g5l — full FD set 1g(Eep/ [€V])=17.8-18.1, 0°- 90°
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6501 const: y2/v = 135.9/39, p = 0.00 - elv = 69.1/38, p = 0.00 6501 const: x2/v = 48.7/39, p = 0.14 - ¥elv = 44.7/38, p=0.21
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icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LM icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LM
s — full FD set 19(Eep/ [€V])=17.8-18.1, 0°- 90° 50— full FD set 19(Egp/ [€V])=17.8-18.1, 0°- 90°
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LM: full mirror, high-, cross-, low-elevation events

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM

1g(E/eV) = 17.8 —18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LM

asol. — flFO set 19(Erp/[6V])=17.8-18.1, 0°- 90° aso. — flFO set 19(Erp/[6V])=17.8-18.1, 0°- 90°
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wasim.assicee. COMpatible trends towards slightly higher <Xmax> M

moon cycle

gsof. — fulFDset 19(Ep/ [V ])=11.6-18.1, U— WU~ gsof. — Ml FD set 19(Ep/ [8V])=1.6-18.1, U~ 90°
6016 evts 1425 evts
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8 J R - ‘A‘“u Akt ik b At £
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6501 const: y2/v = 105.2/39, p = 0.00 - Yelv = 74.2/38, p = 0.00 6501 const: x2/v = 41.4/39, p = 0.37 - x2lv =39.9/38, p=0.38
. P . P
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2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle

high
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LA: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2]

1g(E/eV) = 17.8 —18.1

LA

gsol.  — full FD set 19(Eep/ [€V])=17.8-18.1, 0°- 90° g5l — full FD set 1g(Eep/[€V])=17.8-18.1, 0°- 90°
11530 evts 767 evts
e | (RTITREAIT e | (RTITRYAIT
800F 800F
& & "
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il ot il doonh
EE Tv. Yrry 'V"'v';vvv . St EE | % W LH [TRIR lf‘
7o0f T " 700 r~+ '''' RN A
o +
6501 const: y2/v = 129.8/32, p = 0.00 - ¥elv = 57.6/27, p = 0.00 6501 const: x2/v = 39.1/32, p = 0.18 - yelv=38.4/31, p =017
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LA icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LA
g5l — full FD set 19(Ep/ [€V])=17.8-18.1, 0°~ 90° g5l — full FD set 19(Ep/ [€V])=17.8-18.1, 0°~ 90°
4988 evts 1224 evts
e | (NI e | (RIITRYAIT
800F 800F
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5 § 1
(=] - (= -
570 . 570 Ly i u*;\f\ u‘*m w
5 EEPRALORE N 5 ST AT low
S 700F PP Ty B 700f ! 1
6501 const: x2/v = 95.4/32, p = 0.00 eIy = 47.3/29, p = 0.02 6501 const: x2/v = 36.4132, p = 0.27 - 2lv =33.9/31, p=0.33
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015

moon cycle
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LA: full mirror, high-, cross-, low-elevation events

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA

1g(E/eV) = 17.8 —18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LA

gsof. — Ml FD set 19(Ero/ [eV])=17.8-18.1, 0°- 90° gsof. — Ml FD set 19(Ero/ [eV])=17.8-18.1, 0°- 90°
11530 evts 767 evts
e | (RTITREAIT e | (RTITRYAIT
800 800
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full g g
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700 v v v 700F i f"*"qT‘w i ¢‘ T
FT
6501 const: y2/v = 129.8/32, p = 0.00 - ¥elv = 57.6/27, p = 0.00 6501 const: x2/v = 39.1/32, p = 0.18 - yelv=38.4/31, p =017
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cvcle 2005 2007 2009 2011 2013 2015

wasim.assicee. COMpatible trends towards slightly higher <Xmax> LA

moon cycle

Ul FD set 10(Ep/ [8V])=11.8-18.1, U= WU~ — full FO set 10(Ep/ [8V])=1/.8-18.1, U™ 90°
850~ 2988 evts 850~ 1224 evts
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% 700F g Tt & 7000 ! t
6501 const: x2/v = 95.4/32, p = 0.00 eIy = 47.3/29, p = 0.02 6501 const: x2/v = 36.4132, p = 0.27 - 2lv =33.9/31, p=0.33
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] Co

B —rey 10(Ero/ [eV])=17.8-18.1, 0™ 90° B —rey 10(Ero/ [EV])=17.8-18.1, 0°- 90°
7564 evts 446 evts
e i
Aree o AR Aree i NIRRT
800 sook-
< <
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=] - (=] -
= 750] + + = 750]
52 e H 7 = 52 ! —H
700[- ' + 700 T’ﬁﬁﬁ“*ﬁ" +
6501 const: x2/v = 24.6/31, p = 0.79 Iy = 24.2/30, p = 0.76 6501 const: x2/v = 14.4/14, i 0.42 - elv=14.3113,p=0.36
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0 20 40 60 80 100 120 140 160 180

2009

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] Co

2011 2013 2015 moon cycle

0O 20 40 60 80 100 120 140 160 180

2005 2007 2009 2011 2013 2015 moon cycle

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] Co

5ol — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90° 5ol — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90°
3462 evts 753 evts
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6501 const: y2/v = 28.4/28, p = 0.44 - X2lv = 23.5/27, p = 0.66 6501 const: x2/v = 35.3/19, p = 0.01 - elv = 28.0/16, p = 0.03
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
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1g(E/eV) = 17.8 —18.1
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Co: full mirror, high-, cross-, low-elevation events lg(E/eV) = 17.8 — 18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] Co
5ol — full FD set 19(Eep/ [€V])=17.8-18.1, 0°- 90° 50l — full FD set 1g(Eep/ [V])=17.8-18.1, 0°- 90°
7564 evts 446 evts
e i QT S N i QT
8001 800
o & 2
full g g high
=] - (=] -
2750 + + 2750
52 e = 7 5 ; EE T %
700F ' 700f +H.+++H+,,I,, +
6501 const: x2/v = 24.6/31, p = 0.79 Iy = 24.2/30, p = 0.76 6501 const: x2/v = 14.4/14, i 0.42 - elv=14.3113,p=0.36
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] Co IO o kl n g ﬂ a t :1CRC17, no FidFov, DnHalf = [0.8,1.0] Co
5ol — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90° 5ol — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 90°
3462 evts 753 evts
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| S A b1 it : H” et low
S oof T ] T T T % ook
6501 const: y2/v = 28.4/28, p = 0.44 - X2lv = 23.5/27, p = 0.66 6501 const: x2/v = 35.3/19, p = 0.01 - elv = 28.0/16, p = 0.03
0 20 40 60 80 100 120 140 160 180

0 20 40 60 80 100 120 140 160 180

2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle 38



FD: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.5 — 20.5

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] FD
— full FD set 19(Ero/[eV])=18.5-20.5, 0°- 90° — full FD set 19(E/ [eV])=18.5-20.5, 0°- 90°
8926 evts 2 eyts
ra . ’ “
' & .
M | | Hl l‘ LR | e
(=) =} g
= 760 $ t ++ { £ 760 1114 |l.|
E ot - =t 2 NI ELIR
X X et
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const: x2/v = 52.7/41, p = 0.10 - X2/v = 44.6/40, p = 0.29 coffst: 2Vl = 67.4/39; *:0‘00 - X?/lv = 52.234, p = 0.02
7205264060 80 100 120 140 160 180 7205264060 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 205 moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] FD icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] FD
— full FD set 19(E¢p/[€V])=18.5-20.5, 0°- 90° — full FD set 19(E¢p/[€V])=18.5-20.5, 0°- 90°
1871 evts. 3496 evts
780 \ | 780
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b EE e |oeed by st al
cross 5 | Rty o] % by tde bt ol low
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5 H{ G SRR R
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onst: x2/v =51.1/41, p=0.13 -~ X2/v = 33.9/40, p = 0.74 const: x2/v = 40.9/41, p = 0.48 -~ X?/v = 40.5/40, p = 0.45
7205264060 80 100 120 140 160 180 7205264060 80 100 120 140 160 180
2005 2007 2009 2011 2013 205 moon cycle 2005 2007 2009 2011 2013 2015
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LL: full mirror, high-, cross-, low-elevation events

full

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LL

— full FD set 19(E/ [6V])=18.5-20.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.5-20.5, 0°- 90°
900 1849 evts 900 116 evts
e T I [T RN e I I [T RN
850 & 8501
(=] -
5 800
E
5 }
750 R
§
700F const: X2/v =35.7/41,p=0.71 --- X?/v = 33.0/40, p = 0.77 700 const: X2/v = 18.4/4, p =0.00 -~ X?lv=3.6/3,p=0.31
0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180

2005 2007 2009 2011 2013 2015 moon cycle

icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LL

2005 2007 2009 2011 2013 2015 moon cycle

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LL

const: x?/v = 38.0/35, p = 0.33 -~ X2Iv = 37.4/34, p = 0.32

0 20 40 60 80

— full FO set 19(Ep/ [€V])=18.5-20.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.5-20.5, 0°- 90°
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%unst: X?/v = 45.6/40, p = 0.25 -~ X?Iv = 44.6/39, p = 0.25
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LM: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2]

1g(E/eV) = 185 —20.5

LM

high

low

— full FD set 19(Eqo/[eV])=18.5-20.5, 0°- 90° — full FD set 19(E/[eV])=18.5-20.5, 0°- 90°
900 2342 evts 900 147 evts
e || AR TR e 1 [N TR
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T s00f- T oo
4 4 l l
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s IO ST . A1 LYW 5 [y t
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fy
700 const: X2/v = 35.6/39, p = 0.63 -~ X2/lv =30.2/38, p=0.81 700 const: X2/v =27.8/13, p=0.01 - X?lv =19.5/8, p = 0.01
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LM icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LM
— full FD set 19(Ero/ [€V])=18.5~ 205 0°- 90° — ful FD set 19(Ero/ [€V])=18.5-20.5, 0° 90°
900F c o 900F c s
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E E
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T 31 E AT
¢$ 1 }++ T U ¢+ ++ i 4+ ™ LRI
700l const: X?Iv = 32.1/36, p = 0.65 - X?Iv =24.2/35,p =0.91 700[- const: X?lv =50.5/37, p = 0.07 -~ X?/v = 45.2/34,p = 0.10
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 2005 2007 2009 2011 2013 2015

moon cycle
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LA: full mirror, high-, cross-, low-elevation events

full

Cross

— full FD set 19(Eqp/ [€V])=18.5-20.5, 0°- 90°
900 1849 evts
i I INTTIRTAT

o 850f

=]
T oo

B

3
o]

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LA

1g(E/eV) = 185 —20.5

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LA

700 const: X2/v = 25.1/32, p = 0.80
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— x2lv=235/31,p =083

— full FD set
900F i
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DK [1g €M™
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=

19(E¢p/ [€V])=18.5-20.5, 0°- 90°
109 evts

7501

700 const: X2v=9.9/7,p=

0.20 — x2lv=9.2/6,p=0.16
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2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LA icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LA
— full FD set 19(Ero/ [€V])=18.5-20.5, 0° 90° — ful FD set 19(Ero/ [€V])=18.5-20.5, 0° 90°
900k 378 evts 900k 766 evts
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700l const: X?/v =50.3/31, p = 0.02 --- X?/v =39.8/30, p=0.11 700[- const: X?Iv =25.8/32,p=0.77 -~ X?lv=25.7/31,p=0.73
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

2005 2007 2009 2011 2013 2015 moon cycle
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co

g(E/eV) =185 —205

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] Co

il FDser Io(Ero/[eV])=185-205, 0%~ 90° Wl FDset I0(Eo/ [eV])=18.5-205, 0~ 90°
900F e e 900F e Lrose
imoe 111 \II II (] II' IIH imoe 111 \ll II| (] I” L
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5 §
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Ve 7 800
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750F *Ixr FEAFLE LA S T 750F +I+l T H 1
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700 const: X2/v =59.9/41, p = 0.03 --- X?/v = 53.0/38, p = 0.05 700k const: X2Iv = 23.2/14, p = 0.06 - X?lv=19.1/13, p=0.12
0 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] Co

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] Co

moon cycle

— full FD set 19(E¢p/ [€V])=18.5-20.5, 0°- 90° — full FD set 19(E¢p/ [€V])=18.5-20.5, 0°~ 90°
L 606 evts L 1066 evts
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700l const: X?Iv = 63.8/40, p = 0.01 B A 62.0/%9, p=0.01 700[- const: X?/v =40.8/39, p = 0.39 -~ X?/v = 40.3/38, p = 0.37
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 205  moon cycle 2005 2007 2009 2011 2013 2015
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

X (g €]

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2]

g(E/eV) =185 —205

Co

2005 2007 2009 2011 2013 2015 moon cycle

2005 2007 2009 2011 2013 2015

il Fo ser 1(E;/[eV])=185-205, 0"~ 90° iFDser I0(Eo/ [eV])=18.5-205, 0~ 90°
900F e 2886 evts 900F 1 0c 170 evts
imoe 111 i phe e imoe 111 i pIE
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g high
o
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Jlod 4o+ o0 t + atid 4y th + # a H- i HL B R
e TSRO e T | fi
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700k const: X2/v =59.9/41, p = 0.03 --- X?/v = 53.0/38, p = 0.05 700k const: X2Iv = 23.2/14, p = 0.06 - X?lv=19.1/13, p=0.12
0O 20 40 60 8 100 120 140 160 180 0O 20 40 60 8 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
wasia all FD sites look good, no troubles for Galactic anisotropy
— full FD set 19(E¢p/ [€V])=18.5-20.5, 0°- 90° — full FD set 19(E¢p/ [€V])=18.5-20.5, 0°~ 90°
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700F const: X?Iv = 63.8/40, p = 0.01 - X2V = 62.0/%9, p=0.01 700[- const: X?/v =40.8/39, p = 0.39 -~ X?/v = 40.3/38, p = 0.37
0O 20 40 60 8 100 120 140 160 180 0O 20 40 60 8 100 120 140 160 180

moon cycle 44



FD: full mirror, high-, cross-, low-elevation events lg(E/eV) = 17.8 — 18.1

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 FD icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 FD
— full FD set 1g(Eep/ [€V])=17.8-18.1, 0°- 65° — full FD set 19(Eep/[V])=17.8-18.1, 0°- 65°
18107 evts 1104 evts
S 0.20F S 0.20F o
full s s s high
e
JroaNTT— N
& T gt et 4 -t + LA 1ty
) . ¢ & T 1 +| = 1I-p.|. +¥ * 1 t
¥ 0.15f ¥ 0.15t + + + ; H++++++++
const: x2/v = 621.8/41, p = 0.00 --- X2/v = 143.6/38, p = 0.00 const: x?/v = 101.2/40, p = 0.00 --- X?/v = 63.5/37%p = 0.00
030 460 80 100 120 140 160 180 030 4060 B0 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 FD icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 FD
— full FD set 19(Ep/ [€V])=17.8-18.1, 0°- 65° — full FD set 19(Ep/ [€V])=17.8-18.1, 0°- 65°
8055 evts 1818 evts
s =
Yook . o2 ++ ) }
B b = 1 +
D - D L 8
cross " ath, L4y = +fh-'%+ i '
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const: x?/v = 324.8/41, p = 0.00 --- X2/v = 91.8/38, p = 0.00 const: x2/v = 102.0/39, p = 0.00 --- X?/v = 55.2/38, p = 0.04
020 4060 B0 100 120 140 160 180 020 460 B0 100 120 140 160 180
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FD: full mirror, high-, cross-, low-elevation

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 FD

events

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 FD

2005 2007 2009 2011 2013 2015

moon cvcle

2005 2007 2009 2011

— full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 65° — full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 65°
18107 evts 1104 evts
S 0.20F S 0.20F
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) 0 ¢ ) T T I T * 1 t
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const: x2/v = 621.8/41, p = 0.00 --- X2/v = 143.6/38, p = 0.00 const: x?/v = 101.2/40, p = 0.00 -- X2/v = 63.5/37%p = 0.00
0 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180
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2015 moon cycle

icrc19 findl, cuts: ICRC17, no FidFoV, [ trends Of a” SUbsetS IOOk Comanble =[0.8,1.0]. 15 FD

“ NB Ssg is biased at these energles used here only to track LT evolution
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const: x?/v = 324.8/41, p = 0.00 --- X2/v = 91.8/38, p = 0.00 const: x2/v = 102.0/39, p = 0.00 --- X?/v = 55.2/38, p = 0.04
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LL: full mirror, high-, cross-, low-elevation events

full

Cross

(Ero/ S, [TEEV/VEM]

(Epp/ S, [TEEVIVEM]

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LL

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LL

2005 2007 2009 2011 2013 2015 moon cycle

— full FD set 19(Eqp/[eV])=17.8-18.1, 0°- 65° — full FD s 19(Eqp/[eV])=17.8-18.1, 0°- 65°
3782 evts 248 evts
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const: x2/v = 158.7/41, p = 0.00 --- X?/v = 91.2/38, p = 0.00 const: x2/v = 31,2£2, p=0.09 X = 2#1/21. p=0.20
0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LL icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LL
— full D set 19(Erp/[€V])=17.8-18.1, 0°- 65° — full D set 19(E¢p/[€V])=17.8-18.1, 0°- 65°
1678 evts 345 evts
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const: x?/v = 100.1/41, p = 0.00 --- X2Iv = 78.2/40, p = 0.00 const: x?/v = 65.9/31, p = 0.00 --- X?/v = 55.7/28, p = 0.00
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LM: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LM

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LM

— full FD set 1g(Eep/ [€V])=17.8-18.1, 0°- 65° — full FD set 19(Eep/[V])=17.8-18.1, 0°- 65°
6171 evts 349 evts
e || AR TR e 1 [N TR
g g I
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B B
g g \
; g | Hl [
& & 11 e N NI LA
) 2 1 [ T
W 015+ W 015+ | T IR
r Pt
const: x2/v = 468.1/39, p = 0.00 --- X?lv = 97.4/36, p = 0.00 const: x?/v = 105.8/30, p = 0.00 T ‘ +x 5,+/2%. 0.00
N N n N M N N N N N N \ N e N N N
0O 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LM icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LM
— full FD set 19(Ep/ [eV])=17.8-18.1, 0°- 65° —full FD set 19(Eo/ [eV])=17.8-18.1, 0°- 65°
2754 evts 652 evts
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const: x?/v = 291.1/39, p = 0.00 --- X2lv = 77.1/36, p = 0.00 const: x?/v = 59.1/33, p = 0.00 - X?lv = 22.0/32, p = 0.91
0 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015
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1g(E/eV) = 17.8 —18.1

48



LA: full mirror, high-, cross-, low-elevation events Ig(E/eV) = 17.8 — 18.1

icre19 final, cuts ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LA icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LA
— full FD set 1g(Eep/[€V])=17.8-18.1, 0°- 65° — full FD set 19(Eep/[V])=17.8-18.1, 0°- 65°
5263 evts 336 evts
e | (RTITREAIT e | (RTITRYAIT
g f g
< 0.20+ < 0.20+ .
full < 4 < | high
i T Yot i
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const: x2/v = 155.2/32, p = 0.00 --- X?/v = 55.6/29, p = 0.00 const: x?/v = 49.8/31, p = 0.02 -~ X?/v = 38.3/28, p = 0.09
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LA icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LA
— full FD set 19(Egp/ [€V])=17.8-18.1, 0°- 65° — full FD set 19(Ep/ [€V])=17.8-18.1, 0°- 65°
2267 evts 554 evts
e | (NI e ll (NIRRT
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o201 + 2 o201 i
g { - oot
3 t w 3 I
cross EJ* ?Hnu I }ﬁ"'ﬁ;vh - ‘ujJ"
3 PR 72 6 T I LA 3 low
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o ! o
2 2
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const: x?/v = 95.3/32, p = 0.00 -~ X?lv = 46.6/27, p = 0.01 const: x2/v = 99.6/32, p = 0.00 -~ X?Iv = 69.0/29, p = 0.00
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 Co

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 Co

2005 2007 2009 2011 2013 2015 moon cycle

— full FD set 1g(Eep/[€V])=17.8-18.1, 0°- 65° — full FD set 19(Eep/[€V])=17.8-18.1, 0°- 65°
2891 evts 171 evts
FilteC FilteC
B A ) NI _ A ) RIR A
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Yook + Yo20F
S b * s
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) NS i B S,
2 { B s
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const: x2/v = 81.6/27, p = 0.00 - X?/v = 39.9/24, p = 0.02 const: x2/v = 137}11, p=0.25 -~ X?/v =12.6/10, p= 0.25
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 Co icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 Co
— full FD set 19(Eqp/ [eV])=17.8-18.1, 0°- 65° — full FD set 19(Egp/[eV])=17.8-18.1, 0°- 65°
1356 evts 267 evts
FilteC FilteC
_ S i Qg _ S i Qg
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< s
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= = 7 ]
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B y:
K 015+ K 015+
const: x?/v = 45.3/25, p = 0.01 --- X2/lv = 30.4/24, p = 0.17 const: x?/v = 24.5/12, p = 0.02 -- X?/v=135/9, p=0.14
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
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1g(E/eV) = 17.8 —18.1

50



FD: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.5 — 20.5

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 FD icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 FD
— full FD set 19(Ep/ [€V])=18.5-205, 0°- 65° — full FD set 19(Ep/ [€V])=18.5-205, 0°- 65°
6908 evts 242 evts
g g
S 0.25- S 0.25- o
full < < high
[ ’ D
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s - e s y
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const: x2/v = 330.2/41, p = 0.00 --- X?/v = 165.6/38, p = 0.00 const: levu #I!L/ZS, p EBTOJ' l _)g2/ TAF{UZZ P
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 00 120 140 160 180
2005 2007 2000 2011 2013 2015  moon cycle 2005 2007 2000 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 FD icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 FD
— full FD set 19(Eqp/[€V])=18.5-20.5, 0°- 65° — full FD set 19(Eqp/ [€V])=18.5-20.5, 0°- 65°
1505 evts 2766 evts
g g
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N A [ I iy h* RE
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const: x?/v = 168.6/41, p = 0.00 -- X2/v = 52.3/36, p = 0.04 const: x?/v = 180.0/41, p = 0.00 lev 135.7/38, p = 0.00
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

2005 2007 2000 2011 2013 2015  mooncycle 2005 2007 2000 2011 2013 2015  mooncycle 51



LL: full mirror, high-, cross-, low-elevation events

full

Cross

(E;p/ S, [TEEV/VEM]
o o
n N
o ol

o
o
131

0.10

o icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LL

— full FD set 19(Egp/ [€V])=18.5-20.5, 0°- 65°
1461 evts
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const: x2/v = 116.6/41, p = 0.00 --- X?/v = 71.9/38, p = 0.00
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icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LL

0 icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LL

0.30,
full FD set 19(Ep/ [€V])=18.5-20.5, 0°- 65° — full FD set 19(Ep/ [eV])=18.5-20.5, 0°- 65°
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const: x?/v = 67.2/33, p = 0.00 --- X?/v = 46.0/30, p = 0.03 const: x?/v = 80.5/40, p = 0.00 - X?Iv = 74.3/37, p = 0.00
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LM: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.5 — 20.5

o icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LM

— full FD set 19(Eqp/ [eV])=18.5-20.5, 0°- 65°
1919 evts
e | [ ERTIRTI
= 0.251
s
full g + high
W 00k
‘f;; 0.20)
B
W 015+
const: x2/v = 274.8/38, p = 0.00 - X?/v = 108.2/33, p = 0.00
0.10
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2005 2007 2009 2011 2013 2015  moon cycle

030 icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LM 030 icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LM
’ — full FD set 19(Ep/ [€V])=18.5-20.5, 0°- 65° ’ — full FD set 19(Ep/ [€V])=185-20.5, 0°- 65°
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const: x?/v = 165.8/35, p = 0.00 -~ X2lv =52.1/32, p = 0.01 const: x?/v = 134.1/36, p = 0.00 --- X?lv = 106.3/33, p = 0.00
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LA: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.5 — 20.5

icre19 final, cuts ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LA

— full FD|set 19(Ero/ [eV])=185-20.5, 0°- 65°
1479 evts
FilteC
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&, 020+ ! o AT Y
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const: x2/v = 77.2/32, p = 0.00 -~ X2/lv =51.9/29, p = 0.01
0.100 20 40 60 80 100 120 140 160 180
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030 icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LA 03 icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LA
’ — full FD set 19(Egp/ [€V])=18.5-20.5, 0°- 65° ’ — full FD s¢ 19(E¢p/ [€V])=18.5-20.5, 0°- 65°
3llevts 636 evts
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const: x?/v = 46.2/30, p = 0.03 -~ X?lv = 35.5/27, p=0.13 const: x2/v = 64.4/32, p = 0.00 -~ X?Iv = 49.8/27, p = 0.00
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Co: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.5 — 20.5

o icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 Co

— full FD set 19(Eqp/[eV])=18.5-20.5, 0°- 65°
2049 evts
FilteC
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full 2 Hﬂ it high
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const: x2/v = 138.1/40, p = 0.00 --- X2/lv = 97.7/37, p = 0.00
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030 icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 Co icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 Co
’ — full FD set 19(Eqp/[€V])=18.5-20.5, 0°- 65° ’ — full FD set 19(Eqp/ [€V])=18.5-20.5, 0°- 65°
454 evts 758 evts
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const: x?/v = 90.0/33, p = 0.00 -~ X?Iv = 66.2/30, p = 0.00 const: x?/v = 80.3/37, p = 0.00 -~ X?lv = 74.1/34, p = 0.00
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Summary

(Xmax) evolution

stronger trends in 1g(E/eV) = 17.8 — 18.1 range

(possibly overlay of step-like changes at different FD sites at different times and Co removal)

at higher energies compatible to const (and also to small increase) for all FD sites/elevation subsets

Energy scale evolution
no indications of more stable (‘cleaner’) subsets

elevation subsets seem to have similar absolute scale

(comparison is applicable only to Ig(E/eV) = 18.5 — 20.5, for lower energies Szg is biased)

possibly the dust effects are too smooth (and mild) for such a coarse analysis

More studies including FD energy scale correction: my talk in mass composition call on 15/05/2019 56



plots for Ig(E/eV) = 18.1 — 18.5
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FD: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] FD

g(E/eV) = 18.1— 185

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] FD
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const: x2/v = 98.8/41, p = 0.00 --- X2/v = 68.1/38, p = 0.00 onst: x2/v = 50.7/41, p = 0.14 -~ X?/v =50.6/40, p = 0.12
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. icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] FD . icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] FD
— full FD set 19(Eqp/[€V])=18.1-18.5, 0°- 90° — full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 90°
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LL: full mirror, high-, cross-, low-elevation events

full

Cross

e g €]

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LL

1g(E/eV) = 18.1 — 185

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LL

Ul FD set 19(Ero/[eV])=18.1-18 5, 0°- 90° Ul FD set 19(Ep/ [eV])=18.1-185, 0°- 90°
5421 evts 339 evts
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const: x2/v = 56.9/41, p = 0.05 -~ X?/v =50.4/38, p = 0.09 const: x?/v = 39.6/31, p = 0.14 -~ X?/lv =39.2/30, p=0.12
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icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LL

2013 2015 moon cycle
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icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LL

2013 2015 moon cycle

— full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90°
1858 evts 1103 evts
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const: x?/v = 42.0/41, p = 0.43 -~ X2Iv = 41.2/40, p = 0.42 const: x?/v = 62.1/41, p = 0.02 -~ X?/v = 53.1/38, p = 0.05
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LM: full mirror, high-, cross-, low-elevation events

full

Cross

1g(E/eV) = 18.1 — 185

high

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] LM icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] LM
— full FD set 19(E/ [€V])=18.1-18.5, 0°- 90° — full FD set 19(Ep/ [V])=18.1-18.5, 0°- 90°
6800 evts 448 evts
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‘E 800f- “g 800f-
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const: x2/v = 50.5/40, p = 0.12 -~ X2lv = 42.5/39, p=0.32 const: x?/v = 37.8/35, p = 0.34 -~ X?/lv = 34.0/34, p = 0.47
650- 1 1 ™ 1 o 1 1 ax 1 650- 1 1 1 1 o 1 1 ax 1
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013

icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6]

LM

2015 moon cycle

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0]

LM

— full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90°
2163 evts 1466 evts
850 [1c ] (AR TR 850 e 0] SRR TERT
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B0t 4l g abba o ondig A0 [RC +M thooat Lyl 411 low
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700F 700F
const: x?/v = 32.4/39, p = 0.76 -~ X?lv = 32.2/38, p = 0.74 const: x?/v = 57.1/39, p = 0.03 -~ X2/v = 43.3/36, p = 0.19
650 1 1 ™ 1 o 1 1 ax 1 650 1 1 1 1 o 1 1 ax 1
0O 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013

2015

moon cycle

60



LA: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0]

LA

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2]

1g(E/eV) = 18.1 — 185

LA

— full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90°
5731 evts 393 evts
850 |1 | (RTITREAIT 850 e | (RTITRYAIT
‘E 800f- “g 800f-
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const: x2/v = 93.6/32, p = 0.00 -~ X2/lv = 35.2/29, p=0.20 const: x?/v = 51.6/30, p = 0.01 -~ X?/v = 46.8/27, p = 0.01
650- 1 1 ™ 1 o 1 1 ax 1 650- 1 1 1 1 o 1 1 ax 1
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] LA icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] LA
— full FD set 19(Efp/ [€V])=18.1-18.5, 0°- 90° — full FD set 19(Ep/ [€V])=18.1-18.5, 0°- 90°
1802 evts 1326 evts
850 [1C | e 850 [1C 1 (N IIRY T
& &
‘= 800 ‘= 800
o o
g g 1y
o L lel]y
87 I LY R 8750 ' LA LL L N
o] *H;‘r” A Y * * o] Ty ¥ * |
700 ' 700 +
const: x?/v = 60.4/32, p = 0.00 - X?lv =30.1/29, p = 0.41 const: x?/v = 66.2/32, p = 0.00 -~ X2/v =35.7/29, p=0.18
650 1 1 ™ 1 o 1 1 ax 1 650 1 1 1 1 o 1 1 ax 1
0 20 40 60 8 100 120 140 160 180 0O 20 40 60 8 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015

moon cycle

high
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

e g €]

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.0,1.0] Co

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2] Co

moon cycle

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.4,0.6] Co

— full FD set 19(Ero/[eV])=18.1-18 5, 0°- 90° Ul FD set 19(Ero/[eV])=18.1-18 5, 0°- 90°
9425 evts 579 evts
850 e 11| i QT 850 e 11| i QT
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const: x2/v = 52.7/41, p = 0.10 - ¥2/v = 51.9/40, p = 0.10 const: x2/v = 43.5/39, p = 0.29 - ¥2Iv = 41'4/38, p = 0.32
650 1 1 ™ 1 o 1 1 ax 1 650 1 1 1 1 o 1 1 ax 1
0 20 40 60 8 100 120 140 160 180 0 20 40 60 8 100 120 140 160 180
2005 2007 2009 2011 2013 2015

2005 2007 2009 2011 2013 2015 moon cycle

icre19 final, cuts: ICRC17, no FidFov, DnHalf = [0.8,1.0] Co

— full FD set 19(Eqp/[€V])=18.1-18.5, 0°- 90° — full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 90°
3140 evts 2068 evts
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const: x?/v = 53.3/41, p = 0.09 -~ X?Iv = 46.4/38, p = 0.17 const: x?/v = 37.1/41, p = 0.64 -~ X?/v = 36.0/40, p = 0.65
650 1 1 ™ 1 o 1 1 ax 1 650 1 1 1 1 o 1 1 ax 1
0O 20 40 60 80 100 120 140 160 180 0O 20 40 60 80 100 120 140 160 180

2005 2007 2009 2011 2013 2015 moon cycle

2005 2007 2009 2011 2013 2015 moon cycle

high

low

1g(E/eV) = 18.1 — 185
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FD: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.1 — 185

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 FD icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 FD
Ul FD set 19(Eqo/[eV])=18.1-18 5, 0°- 65° Ul FD set 19(Ero/[eV])=18.1-18 5, 0°- 65°
19786 evts 1090 evts
0.25 0.25
s =
s s
full s s high
Jin} Jin}
Erfzo 20 ! E;&
. L PN .
- MO s T % + + *
; A N TR T
g g . L LolLits
Mo At T
const: x2/v = 455.1/41, p = 0.00 --- X?/v = 155.9/36, p = 0.00 const: x2/v = 70+ 38, p £ 0.00 ’ b = 51.8/35, p=0.03
0'1‘—0 20 40 60 80 100 120 140 160 180 0'1‘—0 20 40 60 80 100 120 140 160 180
2005 2007 2000 2011 2013 2015  moon cycle 2005 2007 2000 2011 2013 2015  moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 FD icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 FD
— IlED set 19(Eo/[eV])=18.1-18 5, 0°- 65° Ul FD set 19(Eo/[eV])=18.1-18 5, 0°- 65°
6554 evts 4276 evts
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const: x?/v = 203.8/41, p = 0.00 --- X?/v = 73.5/38, p = 0.00 const: x2/v = 108.9/40, p = 0.00 --- X2Iv = 69.3/37, p = 0.00
01 0 20 40 60 80 100 120 140 160 180 01 0 20 40 60 80 100 120 140 160 180

2005 2007 2000 2011 2013 2015  mooncycle 2005 2007 2000 2011 2013 2015  mooncycle 63



LL: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.1 — 185

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LL icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LL
— full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 65° — full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 65°
3815 evts 199 evts
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const: x2/v = 142.3/41, p = 0.00 --- X?/v = 68.0/38, p = 0.00 const: ;%/v+= +3,5/20, p=0.00 ' H ;/ F37.6/17,p= 4},00
01826460 80 100 120 140 160 180 01552640 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015  moon cycle 2005 2007 2009 2011 2013 2015  moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LL icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LL
— full FD set 19(Ep/ [eV])=18.1-18.5, 0°- 65° — full FD set 19(Ep/ [€V])=18.1-18.5,(0°- 65°
1312 evts 776 evts
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const: x?/v = 87.3/41, p = 0.00 -~ X2/v = 45.9/40, p = 0.24 const: x?/v = 52.7/40, p = 0.9 -~ X?Iv = 46.6/39, p = 0.19
015550960 80 100 120 140 160 180 0153640~ 60 B0 100 120 140 160 180

2005 2007 2000 2011 2013 2015  mooncycle 2005 2007 2000 2011 2013 2015  mooncycle
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LM: full mirror, high-, cross-, low-elevation events

full

Cross

icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LM

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LM

— full ED set 19(Eqp/[€V])=18.1-18.! 5 0°- 65° — full ED set 19(Eqp/[eV])=18.1-18.5, 0°- 65°
295 evts 312evts
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const: x2/v = 425.6/40, p = 0.00 - Xl = 93,é/37. p=0.00 const: X2/ 38,% 29, p OUT {N zﬁ '8?,4}2&»;;#0.%
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015264060 80 100 120 140 160 180 0182040 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LM icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LM
— full FD set 19(Ep/ [eV])=18.1-185, 0°- 65° — full FD set 19(Ep/ [€V])=18.1-185, 0°- 65°
1697 evts 1130 evts
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const: x?/v = 238.1/39, p = 0.00 £lv 62.! */36 ﬁ 0.00 const: x2/v = 78.8/38, p = 0. 00 -- X2/v ='44.6/37,p = 0.18
0185646~ 60 B0 100 120 140 160 180 0182040 60 80 100 120 140 160 180
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LA: full mirror, high-, cross-, low-elevation events lg(E/eV) = 18.1 — 185

icre19 final, cuts ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 LA icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 LA
— full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 65° — full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 65°
4270 evts 243 evts
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const: x2/v = 133.8/32, p = 0.00 --- X?/v = 68.3/29, p = 0.00 const: x?/v = 47.8) 3 ﬁ;OOO - ¥ 30.3/20, p = 0.06
0'1‘—0 20 40 60 80 100 120 140 160 180 0'1‘—0 20 40 60 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 LA icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 LA
— full FD set 19(Ep/ [eV])=18.1-185, 0°- 65° — full FD set 19(Ep/ [€V])=18.1-185, 0°- 65°
1369 evts 970 evts
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const: x?/v = 84.0/32, p = 0.00 -~ X2Iv = 47.6/29, p = 0.02 const: x?/v = 40.3/32, p = 0.15 ! -~ X?lv = 40.3/31, p=0.12
0'1‘—0 20 40 60 80 100 120 140 160 180 0'1’-0 20 40 60 80 100 120 140 160 180
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Co: full mirror, high-, cross-, low-elevation events

full

Cross

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,1.0], 15 Co

icrel9 final, cuts: ICRC17, no FidFov, DnHalf =[0.0,0.2], 15 Co

— full FD set 19(E¢p/ [€V])=18.1-185, 0°- 65° — full FD set 1g(E¢p/[€V])=18.1-18.5, 0°- 65°
6406 evts 336 evts
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const: x2/v = 121.7/41, p = 0.00 --- X?/v = 54.4/36, p = 0.03 const:| lev+: 36*/29, pE0.15 + -1 X?/v £ 36.6/28, p|5 0.13
01826460 80 100 120 140 160 180 0155264060 80 100 120 140 160 180
2005 2007 2009 2011 2013 2015 moon cycle 2005 2007 2009 2011 2013 2015 moon cycle
icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.4,0.6], 15 Co icre19 final, cuts: ICRC17, no FidFov, DnHalf =[0.8,1.0], 15 Co
— full FD set 19(Eqp/[eV])=18.1-18.5, 0°- 65° — full FD set 19(Egp/[eV])=18.1-18.5, 0°- 65°
2176 evts 1400 evts
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const: x?/v = 94.8/41, p = 0.00 --- X?/v = 64.0/38, p = 0.01 const: x?/v = 59.8/39, p = 0.02 -~ X?/v = 53.1/36, p = 0.03
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