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Infill array of water Cherenkov detectors
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Trigger for surface detector stations
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T 3: coincidence trigger of at least 3 stations (central data acquisition)
T4: compactness, T5 quality selection trigger (software)



Event and calibration information

* Create histograms of all low-
energy particles every minute, and
send back with each event.
Histograms are high quality, high
statistics (~100,000 events)

« Atmospheric muons provide a
perfect calibration tool —
abundance of vertical muons
produce a peak in the histogram
which allows determination of the
absolute energy scale for each
PMT

* Also histogram the detector
baselines (zero scale) to monitor
detector performance, as well as
average pulse shape to monitor the
water quality

Calibration and monitoring

data sent back with each event

Data stored for 10s in each tank (ring buffer)
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Timing information: clock frequencies,
GPS corrections, and final calculated
nanosecond
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Trigger information: what trigger caused
1 this event, rates of current triggers
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PMT, baseline performance info
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Calibration monitoring: VEM, Area/Peak,
and deviation of VEM measurement
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L00MHz: curveint P0999614 jwext 20909603
HIMHz: current 0000125 next J0000124
SawTooth: Pravious -3 Current 21 Next -32
GFS Oifset 5.1%

Nanosecond {EOT) 601991557

TriggerlAlgo Threshold Type 769 {TOT}) NSamples 763
Event Clock Tick 6019594% offset 2
Calib version 13
Calib start 767475534 end 767475595 {60 5}
TITHTOT rate 106 /23.3 /1.52 Hz

TubesOK: 111
Dynodes Baselines:
4605+ 1.1 4466 1.3 4037111
Anodes Baselines:

42,65 £ 0.7 45T 0.66 35.44+0.54

VEM peak 503 €65 631
VEM charge 179 20§ 194
Area/Peak 3.02 3.03 3.0

Stability: (1) =+ (0 {1
TOHz calib sigma 0.27 099 0.44

Dpvode Auvode
Rates 1.4 1.4 1.4

Ratio 3301122 32.213+1.4 3L.78+ 1.7

Date of this event: Sat May 1 20:29:57 2004 (GBS TeT74T2610)

Trigger selected: all of them, 68 ewentis). ‘

100%




Communication setup of Auger Observatory
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Layout of infill array (water Cherenkov detectors)
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Status: upper half of 750m infill
deployed and in data taking
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Reconstruction procedure

Time period used: 01.10.2008 - 15.04.2009

CUt Nevents Rath

T3

Vert: © < 60°
T4

T5: 750m crown

* Event trigger & data taking No saturation (R,p: only)

* Quality cuts and event reconstruction
* Station selection
* Trace cleaning
* Baseline subtraction
* Geometry/lateral distribution fit
* Determination of arrival direction, S(450), curvature
* Constant Intensity cut
* Energy calibration with FD
e Calculation of on-time (T2 files)
* Determination of trigger threshold and spectrum



y [km]

Example for high energy event
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7 8 9 10 11 12 13 14 15
X [km]

Event 6622155 :-)
Time 908430395 s 556237000 ns
3TOT & 4C1; 6T5
Candidates: 26 (Acc: 2, Bad: 28)

Signal [VEM]

10

v2/Ndf: 19.8/ 23
—e— candidates

—e— removed

silent
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400 600 800 1000 1200 1400 1600 1800 2000
r [m]

E = %10 eV
6,¢9) =(47.8+0.1,260.9 + 0.1 ) deg

S(1000 m) =507.4 = 8.2 (= 6.7) VEM
(x,y) =(10.98 + 0.00, 55.77 + 0.01) km
B (fixed) =-2.04 (= 0.14)

R =12.73 = 0.57 km

Fopt = 480.53 m



Example for low energy event

y [km]

FTT

Signal [VEM]
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X [km]

Event 6553851 :-)

Time 907151517 s 587515000 ns
3TOT & 4C1; 6T5

Candidates: 8 (Acc: 1, Bad: 27)
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v2/Ndf: 2.4/ 4
—e— candidates

—e— removed

silent

300 400 500 600 700 800 900 1000 1100

r [m]

E =( )x 10" eV
(6, ¢) = (31.9 = 0.4, 288.4 = 0.8 ) deg

S(1000 m) =36.3 + 2.4 (+ 0.1) VEM
(x,y) =(12.82 + 0.01, 55.00 = 0.02) km
f=-2.19+0.17 (£ 0.23)
R=7.30=1.30 km

Fopt = 447.69 m



Signal / VEM
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Determination of optimum distance

Example for full array

E 0\ Details: Newton et al.
C W
I Fopt = 1088 M Astropart. Phys. 26 (2007)
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Ropt = 436.4 +31.93 m

= Proposed energy estimator: 5450 This plot and all following

slides have been deleted

S(r) = Saso(a56m )" (z56m r700m)



