May FD Shift Executive Report

Period| 2015-05-09 to 2015-05-27

Shifters

Local| Ana Botti, Ariel Bridgeman, Nathan Griffith, Daniela Mockler, Frangois Montanet
Remote| Ingolf Jandt, Sebastian Mathys, Philipp Papenbreer

Overview

m Loma Amarilla’s LIDAR was not operational for several days near the end of the shift.
m Cal C (and B) at Loma Amarilla was (were) not completable for three nights throughout the shift.
m  We had relatively good weather throughout the shift; only Coihueco and HEAT were not

operated one night due to high wind speeds.

m  We modified the Rate.C root macro to plot the rates for each individual FD building (Rates.C).
This could be added to the standard analysis for the FD shift. The plots for this shift can be seen
in the T3 Event Rates section.

Main Issues

Start Night
10 May
11 May

13 May
14 May
15 May

17 May

18 May
20 May
21 May

24 May
22 - 27 May

Issue of Interest

For Loma Amarilla, Cal C was not completable.

Loma Amarilla’s bay 1 was not operational. For the running bays at LA, the lv/hv-camera
turned off without warning a couple of times. This issue was found via the SlowControl
after investigating a persistent 0 uptime fraction. We were able to resolve the issue by
power-cycling the electronics.

For Loma Amarilla, Cal B and C were not completable.

The relevant bays were closed late for the Raman shots; data contaminated.

Cal B in Los Morados did not work despite several power cycles, cal-system tests, Power
Control Restarts etc.. After being called, Mariano took over and ended the session.

A few of the modules were turning off and on on the NAGIOS map; check the FDLog for
more details. At Los Leones, eight rows of dead pixels were seen in all calibrations; the
HV went down near the start of the calibrations. As instabilities were expected after a
power-cycle, we decided not to restart the HV and perform the calibrations again.

Around 06:00 ART, a power cut in Loma Amarilla prevented further operation.

Wind prevented the running of the LIDAR and FD telescopes at Coihueco/HEAT.

At Loma Amarilla and Los Leones, T2 and T3 rates were considerably high. We

assumed that the LIDAR’s laser was reflected by the low clouds to the telescopes.

Thus, we decided to turn off Loma Amarilla’s LIDAR. Every hour, thereafter, we tried

to restart it; however, the persistently high T2 and T3 event prevented us from leaving

the LIDAR on until 06:00 ART. For Loma Amarilla, Cal B and C were not completable.
The relevant bays were closed late for the Raman shots; data contaminated.

Loma Amarilla’s LIDAR telescope cover had difficulty opening; this LIDAR was not
used.



Local
The IRENE NX-CLIENT froze on at least two occasions; this was circumvented by using IRENE directly
until the NX-CLIENT was again usable. Nevertheless, this could present major issues to remote shifters.

Remote

At one point, the LIDAR in CO was blocked and could no longer be moved. Several power cycles,
unblocks, server resets etc. did not solve the problem. We called Jorge who found that there was an
emergency shutdown due to connection problems inside the array; this had caused the closing of the
cover. After opening the cover again, we could continue operation.

Sometimes it took up to about 5 minutes until we were able to react to problems or proceed with the
schedule because from time to time the connection was quite slow (VNC session froze for that time).

Suggestions for Future Shifters

General

m  Within the FD checklist, it would be useful to have the offline reconstruction instructions given
prior to the initial calibration for the night. We would suggest that these instructions be provided
after opening the FD Elog or putting the telescopes into calibration mode to warm up for an hour.

m In the same spirit, we would have liked a set of macros to automatize the every day actions such
as checking if the data files from the previous night exist on /Raid/data/Fd* and if not the copy
from GINA, then copying these files in the proper directory structure (TodaysEyes). In many
instances, the files on GINA were not closed or not complete and we had to replace them by the
copies from the Raid disks.

® A maybe trivial thing to ease the preparation of this shift report would be to have some easy way
to make plots from the EventBrowser. This is in principle foreseen with the option to "save the
event as PS" (actually PDF would be better) but there are apparently missing csh macros:

o sh: 1: /home/auger/offline/v2r9-oct2013-install/bin/SdEvent2ps.csh: not found
o sh: 1: /home/auger/offline/v2r9-oct2013-install/bin/MergePostscript.csh: not found

m The LIDAR checklist could be improved by making all instructions use the exact name of the
application or words used within GUIs. Currently, some of the instructions do not have such
explicit wording.

m It might be useful for future shifts if the Offline tools were also available for the remote shifters.

m For the angular distribution of events, would it be more meaningful to plot as function of
cos(theta) or sec(theta) ?

Remote
m Ifthe VNC session is not responding, have patience before calling an expert. The session can take
some time to react due to connection issues.



T3 Event Rates
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Curious Events

During the 19-May shift, Ana found some unusual events that she has been trying to understand. Attached
are two screenshots that illustrate an example of these events at HEAT (Run ID: 1927, Event ID: 1477,
Timestamp: 1116113278). The screenshots correspond to the same event with: 1. timing colours and 2.
signal colours. Of note is the time coincidence and intensity of the signals coupled with the detection of
the event by a major part of the array. The very short time difference between pixels (~5 ns across the
camera) indicates that the size of the phenomenon is of the order of 1 m, which favours a local or internal
explanation for these events such as static discharges on the camera, the mirror, or the filter.
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Hybrid reconstruction
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The Hybrid reconstruction brought some nice and interesting events. In total, we ended up with 2109
selected hybrid, 10 stereo, and 1 3-fold events. For illustrative purposes, we selected: 2 very inclined
events and our only 3-fold FD hybrid. To note, the Hybrid data processing was not finished at the time

we wrote this report; the four last nights (14-18) still to be added.



Two hybrid inclined events

While they may not contribute much to physics, we found these inclined events quite spectacular

Unfortunately, the ADSTs produced here do not include the SD fadc tracks. It would have been nice to

show that these events have most probably very short traces indicating “old” showers i.e. not neutrinos!

Event 201512910253, a ~70° event:
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Event 201513713359, a 75° event:
In this case, the FD profile is chaotic, probably distorted by clouds.

Fie £ 5D mC Help
Fie D 5D MC Help =
uger Los Loones | Los orais | Lova Aranla] Caisscal Hest [ sp | selecion]
e | Los Lsones | Lo# Morais | Lo Amaaia | Comueca | et | 5D | Selestion]
30 |20 | Profies] '§ E‘ . JINdt= 38715
auger_201513713350_sd_32905026_sd_32905026 2
Lale -89 i = —— 8 1200
£ Soee. 2
Ner=35411 § S, =
3 = E 1000
o H 5
@ 800~
! 600~
i ——
; a00F
E[EeV] ; 200
05 0 o
azimuth [deg]
snowerparamstes
© Energy C xmax Eventini | oot |
g e s
E run 5516, event 5154
- S 80 time stamp: 1115059813 s 224168774 ns
- g 2 ‘Trigger: 'Physics - Int or LIR trigger’, ‘Shower Candidate’
2 60 in Los Leones mirror 1 (in DAQ: 123456)
- I hybrid geometry, station 251 (TOT), ASP = 365 m
% (75.2:0.4,208. teg
i (xy) = (0.61:1.46, -2.55+1.10) km
s » . - & 5 dca to Eye = 26,53+ 0.08 km
20 E=(1.57£0.12)x10" eV
Xmax = 866 - 8 glem’
kS ¥ dEdXmax = 32.90 + 1.5 PeV(glem?)
S 0 (1,X0) = (30:7,:67:208) glem®
) - Cherenkov-fraction = 4%, mva=41 deg.
“ - 20 Mie attenuation: model
- 400 500 600 700 800 900 1000 1100 1200 LIDAR: no data ; CloudCa: no data
stait depth [5/668) molecular profile: model; time correction: good
gaiacc coonates
7D optons 50 opiens MG optons e e o
@ TaysC sgnal || T aitanks ™ radus | 1% o sweeps 3 P A St mtsne P pofle apions caors
@ dErm0c sErm © N9 © g [ 52 ‘ T rosa. I sl [ 15D | @ 1€ G € log0 © ol | e
[emverse ot as57 A R « | , | " [eorsrars tiass7 Aoy S5 92305028 FO 1/STEATN « | . | » "
) 1 |
g Los Lanas Lo Morato | Loms Amana| o 50| selecion]
Eventino | 1C 1] — staons | opions|
a7 Ve D oI
Event 32905026, st. age: 15.4 yr :-) EoeLt 0 B 254 TOT 1527 VM 0 60405
) R T s 252 707 1062 veM 0 60t
o 1115959813 5 224203000 ns. R A P = 504 TOT 729 VEM 0 060405
T sen 410 8T8 2t R B On 75 Tor 20 vew o osns
Candidates: 30 (Acc: 5, Bad: 170) ke N\ L o7 233 VEm 0 do0dog
e iy W0 w5 s 5oz Thz 232 VEM 0 evats |-
(6,0)=(74.7£0.1,298.2 0.1) deg 2 S 510 Thiz 214 VEM 0 060405
E=(384+036)x 10" eV 4bc 0o oS e oo e e 159 o7 170 vew 0 soios
$1000=200+ 27 (+02) vem pIREI O oo e =
410 e 104 Vet 0 oenans
(xy) = (1.16 £ 0.08, 278+ 0.13) km ot S A s m s 18 a0 vEM  080dos
B (fixed eSS o ee e 511 iz 23 vEM 0060405
Ao 578 e SR AW o % @ 8 261 707 65 VEW 0 0a0a0s
¥ (fixed) At AR 141 Tz 73 VEM 0060405
R=37.68+1.62km 2/, . . s 52570773 VEM 0 oaodos
- LS NS 230707 04 vEM 0 oaoaos
Fo=987.35m 6 4 20 468 10 ez T 6.3 VEw 0 03ot0s
x tkmi same o1 vew ooios
LoF ana i | e Taces 31 9] s
= Stage: 4.5 T J2INAF: 64.1126
g 2Nt 119127 = o s reaicunl
=, —e— candidates g
E10°E - non-triggering 5 g emoved
5 = #
2 removed .
10 ;% H
. G
v v 28
L
1 | , . | | . , .
500 1000 1500 2000 2500 500 1000 1500 2000 2500
r[m] it
ST A o o T | 5 ] 5 ] 0 |




A 3-eyes trans-GZK hybrid event
Event 201513515553 is a beautiful 3 eyes event and our highest energy trans-GZK event !
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| R R R L Mie attenuation: model
400 600 800 1000 1200 LIDAR: no data ; CloudCam: no data
slant depth [glcmz] molecular profile: model; time correction: good
rofile
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File FD sD MC Help

puger| Los Leones | Los Morados | Loma #marile | coihueco | Heal 5D ISE|EE1\DHI

Event Info | M1° e | statians | Options |
€ 14 e =
Event 32870272, st. age: 15.4 yr :-) X 1757 TOT 514.5 VEM 0 030605
Time 1115794369 s 424740000 ns = 12 S s L
FD & 3TOT & 4C1; 6T5 5T5 10 743 TOT 48.6 VEM 0 030805
1722 TOT 47.0 VEM 0 060405
Candidates: 22 (Acc: 11, Bad: 153) 8 773 TOT 46.6 VEM 0 080405
1751 TOT 46.5 VEM D 060405 |=
(0,¢) =(59.6+0.1,62.0+ 0.1) deg ] 1721 TOT 41.5 VEM D DB0405
. 551 TOT 26.4 VEM 0 00405
E=(524+026)x10" eV 4 587 TOT 23.6 YEM 0 060405
- 1752 TOT 10.9 VEM 0 030805
£1000:=15.74.6.7.(£,5.8) VEM 2 1746 TGT 8.8 VEM 0 030805
- 1818 TGT 7.2 VEM 0 030805
(x,y) =(-15.25+ 0.03, 4.68 + 0.03) km 0 AT e
B (fixed) = -1.86 (+ 0.19) 2 1727 TOT 6.8 VEM 0 030805
o - 1754 TGT 6.7 VEM 0 060405
¥ (fixed) = -0.05 4 1816 TOT 6.3 YEM 0 030805
R =21.86+0.90 km 563 TOT 5.8 VEM 0 060405
795 TOT 54 VEM 0 030805
Fopt = 1180.67 m 1745 TOT 5.1 VEM 0 060405
: 568 Thrl 5.0 VEM 0 00405
X [km] RN

LDF and Time | VEM Trasss | Dyriote (HG) | Anode {LG) | MPOS |

= 40t & Stage: 4.5 o F R
g " E x’!l\?df:ﬁ.ﬂﬂ ) N x_ﬂmdF' _51_7113
= E «— candidates @ ggg[- —% time residual
w 5 e *— non-triggering E [ —= removed
E, 107 = —a— saturated i
kA E —e— sat. recovered 600 *
r —=— removed
L }.
10° 400 - ’
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