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Summary

The 40™ and last detector of the Auger Engineering Array has been deployed and filled with
water. A long stretch of warm, dry weather made nearly all of the detector |ocations assessable.
(An earlier period of heavy rain nearly dashed our hopes of deploying the last of the EA tanks
before serious winter weather.) It was possible to deploy and fill arecord 16 tanksin 8 days. It
was found (unintentionally) that tanks could be filled entirely in the dark.

Installation work at fluorescence detector building at Los Leonesis proceeding well. Thefirst
complete camerais expected to be delivered at any time. It will beinstalled together with the
mirrors and optical filter in bay four. The building has been officially inaugurated.

The central data acquisition system is up and running with refinements being incorporated. The
CDAS system can now receive datafrom and send signals to the surface detector tanks.

Thelocal area network (both wired and wireless) is operational in the Detector Assembly
Building. Thisimporvement together with the internet link has made life even more pleasant at
the observatory.

The new Auger Center Building (aka. the office building) is proceeding well with the structure of
thefirst level nearly complete. Some drawbacks. no gas (heat) in the Assembly Building and no
permanent power yet to the Los Leones building.

See photo album for this month —
(http://www.auger.org/admin/Reports/mar0l/photo_album_mar01.html).

1.1.3.1.1 Fluor escence Detector (Optical) Calibration (University of New Mexico John A.
M atthews)

The main effort this period was in three areas:

1. completion of writing and debugging the control software for the FD optical calibration
System;

2. completion of shipping (well amost ... see 3) below) of thefirst optical calibration system
hardware to the Los Leones site;

3. instalation of the optical calibration system at Los Leones. At thistime everything ison
schedule to have an operating optical calibration system (at Los Leones) by the time of the
collaboration meeting in late April 2001.



1.1.3.1.1.3.5 Atmospheric monitoring - (University of New Mexico John A. Matthews)

No work on thistask this quarter (as the first aerosol phase function light source will be located
at the Coihueco site (i.e. not the Los Leones site).

My personal notes on shipmentsto Argentina:

Shipments via afreight company:

| have used Eagle Global. My contact in the local Albugquerque officeis Xavier Ruiz Velasco at
(505) 242-8000 and email XRuizVelasco@eaglegl.com. Xavier iscompetent in shipping to

South America and fluent in Spanish ... even with those credentials he has had problems!!
Nevertheless | recommend him!

The steps are as follows:

A) Prepare shipping list (needed for customs waiver and for shipper) with itemsin English AND
Spanish. In my case | then email thisto Paul Mantsch and to Xavier at Eagle Global.

As an example | include my most recent shipment:

Description: Scientific materialsincluding plastic conduit, optical fibers, power supplies and
cables, light measurement (radiometer) instruments, etc.

All are NON-Hazardous and NON-Dangerous
Four (4) boxes (total):

1) Contents: (700 feet) 1" diameter wire conduit (loom) (Cana paraaambresde 1")

ii) Contents: (2) 30m optical fibers (cables de fibra optica de 30m)
40m optical fibers (cables de fibra optica de 40m)

iii) Contents: (1) box of light intensity meters (recta(acceno)ngul os de contadores
delaintensidad de luz) electronic pulser (enerador e ectro(accento)nico
de pueso) box of light intensity meters (recta(acceno)ngulos de
contadores aintensidad de luz) electronic pulser (enerador
el ectro(accento)nico depueso)

iv) Contents. (2) boxes of low voltage power supplies (recta (accento) ngulos de fuentes

de bagjatension) box of power cables (recta(accento)ngulo de cables de
transmisio(accento)n)

Quantity: 4 "boxes'
Weight (individual boxes):

1) 50 pounds
i) 30 pounds



iii) 30 pounds
iv) 30 pounds

Total value: $6,000. US
Country of origin: All items were purchased in the US.
Box dimensions:

i) 30" x 30" x 30"
i) thru vi) 18" x 18" x 18"

B) Asthe customswaiver isaquick process (usually) you can arrange
for apick up of the items afew days after step 1. Make clear
the following information:

1) label each "box" with your shipment number (from Paul Mantsh) ...
ii) in my most recent shipment this was UNM-03-5-APR-01. | also put
1) 2 UNM mailing labels on each "box" with my name, the university
iv) name and address and the destination address (see below).

Sending address ... in my case:

John A.J. Matthews

U. of New Mexico

Department of Physics and Astronomy
800 Yae Blvd NE

Albuqguerque, NM 87131

Telephone: 505 277 2077

Fax: 505 277 1520

Destination address:

PROYECTO PIERRE AUGER

COMISION NACIONAL DE ENERGIA ATOMICA
COMPLEJO FABRIL MINERO SAN RAFAEL
ATENCION INGENIERO H.R. PONTE

(5600) SAN RAFAEL - MENDOZA

ARGENTINA

Telephone for H. R Ponte:
work: (011 if from the US) 54 2627 430087 / 430833

home: (011 if from the US) 54 2627 428491
email: <pontehr@cnea.gov.ar>



AND routing instructions ... in my case:

Please send via Lan Chile from Los Angeles via Santiago and Mendoza (MDZ)
Argentina then ground transportation (truck) to destination AND CUSTOMS
clearance in San Rafael (AFA) / shipment will be on "diplomatic waiver."
From Los Angeles the shipment must go "in transit” until it reaches San Rafael.

C) When your shipment is picked up (in my case by Eagle Global) email
the air bill number to Carlos Hojvat.

D) Thenpray ... My experienceis that shipping vialowest priority
air freight (low season) takes about 4 weeks from start to delivery
in San Rafael/Malargue. Shipping via highest priority air freight
takes about 2 weeks.

For what it isworth, the most difficult part of this process
appears to be the transportation (by truck) from Mendozato
San Rafael. In my case 3 out of 3 shipments have got "stuck"
in Mendoza ... despite my and Eagle Global’s efforts. Anyone
who can provide advice for this segment will be thanked with
adinner!! For this segment | am aware of only the company
Multitrans; a backup for Multitrans would be helpful.

1.1.3.2.1.1.2 Flat Field Illuminator (Louisiana State University - James M. Matthews)

Rishi Meyhandan has designed a mounting system to hold the "dome" for the system, in
coordination with CSU and Utah personnel responsible for the light source, readout, and
calibrations. Detailed coordination has been neccessary, and is ongoing, with the designers of
the FD buildings, in order that the mount and itstrolley (if oneis used) will be sensibly inserted
into building design. A prototype of parts of the system has been designed and is under
construction at LSU, based on Unistrut hardware. Such a method will mechanically perform and
can be conveniently transported. Meyhandan will measure again the FD building aperturesin
April, and inform and consult with the building designers.

1.1.3.2.1.3.9 Roving Flasher (Louisiana State University - James M. M atthews)

We have built a prototype for a device which will act as an airborne light source. A flask has
been machined to accept fiber optics, and be filled with adiffusing Ludox solution. Designs for
aweather-balloon system to carry the flask and its light source have been begun. We plan to
work on this system, as time permits, this summer. We will benefit from our LSU colleagues
with experience in balloon-borne cosmic ray experiments.

1.2.1.1.1 FD Computing Facility at Los L eones (HPE/IK - Matthias Kleifges)

N. Kunka configured the MirrorPC, which was used during the Rome test and which will also be
used in the EA prototype. He aso setup two different LapTops for the test: one running under



Linux was configured with the software for the EyePC, the other was running under Windows
and was loaded with test and diagnostic software. We also organized the transportation of a big
rack for the LAN to Los Leones.

1.2.2.1.xx Hardware (EA), Digital Electronic (HPE/IK - Matthias Kleifges)

Analog Test Boards ATB (#1.2.2.1)

A first sample module revealed problems with the PCB design, i.e. the design used the
wrong type of connectors to interface the FLT modules. This error was fixed by a
modification in the PCB layout, but the new PCBswill not be ready before April 10"

The sample board was tested and the principal design was verified in one channel.
FLT (#1.2.2.1.3)

When S. Argiro (Torino) arrived with 22 Analog Boards (AB) (WBS# 1.2.2.1.2)
assembled in Italy we started tests with a complete sub-rack. We found a serious back in
the readout, which occurred only in modules of afixed slot positions in combination with
afull crate. This problem could not be seen before with a smaller number of modules. We
had to modify the termination of the readout bus at the backplan and the injection of the
power supply to fix the problem.

Firmware of FLTs (#1.2.2.1.5)

During the intensive tests with the sub-rack we found some smaller bugs, which made the
system unstable under certain conditions. These bugs were fixed and a new firmware
version was released before the Rome test.

‘To-Do-List’ from Rome Test:

A detailed report of the Rome test isin preparation of P. Privitera (see his www page).
Some problems in hardware and software could already be fixed in Rome. Other
problems e.g. the readout of the statistic data or with the inhibit logic required some
changesin the FLT/SLT firmware. These changes are meanwhile done.

1.2.3.1 Software (EA) (HPE/IK - Matthias Kleifges)

Kopmann presented the status of the software in the DPA meeting in Rio. He installed the ROOT
data interface for the readout routines. He had to upgrade his hardware near software to
implement new features and changesin the FLT/SLT firmware. He also provided alibrary with
routines to access the current monitor data and he added routines for the analysis of the noise by
statistical functions. The data structure of the mirror data was simplified to allow a better
analysis with root.

2.1.1.1 Surface Detector Tanks (BUAP Puebla - Humberto Salazar)

All the 38 EA tanks have been deployed. Thirty four of them have been filled with water. The
last one will be filled before the collaboration meeting. That means, the surface detectors should



be ready to receive electronics and communications before the meeting (May/2001). At the
present time only Laura has electronics.

Our water plant isworking again.

All the liners (20) have arrived and assembly to the tanks. They have been inspected and the
small light leaks were painted with black RTV.

Solar panels are being installed and next week will be cabled batteries/regulators.

Rotoplas in Argentina has make the first set of tanks. The inspection of the first one indicates
that Rotoplas will be able to make tanks for the Preproduction fabrication coming next October if
their technique continues to improve in the details Peter has mentioned. A new inspection of the
improvements will be done on 26 April, 2001.

A review of the PMT assemblies and also a discussion of tank liners, laminate and solar power
took place at Colorado State University last April 3 and 4. The objetive of the PMT Assembly
review was to assess the design, remaining technical risks, remaining R& D and plans for pre-
production.

2.2.1.1 PMTs(University of California at Los Angeles-Arun Tripathi)

We have finished a study of the effect of earths magnetic field on the PMT output at UCLA. We
studied all three different kinds of PMT’s. Significant effects are seen. The effect islargest in
EMI and Photonis; the signal can change by up to 25% depending on the orientation. Hamamatsu
shows a smaller effect, 12%, possibly because of the larger first and second dynode area. And
independent study was also conducted at Galpon by our group for EMI PMTs and the results are
consistent with the measurements done at UCLA.

The production PMT test facility at UCLA is making good progress. A DAQ system has been
installed, and some preliminary data taking to debug and refine the system has already started. A
prototype of aPMT table capable of testing eight PMTs at atime has already been manufactured.
The light source has been installed, and we are currently doing some tests on it, and also
begining to make the first linearity measurements. We will provide a more detailed status report
at the upcoming collaboration meeting in Malargue.

2.3.1.1.4 ASCI Test Fixture (Louisiana State University - James M. Matthews)

L SU engineer Brad Ellison has worked closely with MTU’s Zbigniew Szadkowski to develop
and implement a testing protocol for the PLD chips. Thistesting is conducted on LSU’slogic
analyzer system, and can be remotely accessed viathe web by MTU personnel, during
development.

The testing of the first batches of boards went well, with ten functioning units shipped from LSU
to Penn State. Twentytwo more chips are under test now, with no snags encountered or
anticipated. Functional chipswill be delivered to PSU on schedule (by 1 May). Thereis now



about an 80% success rate for the PLDs as delivered to us, with most of the failures correctable
by us (mostly single bad solder connections).

Ellison at LSU is now developing some code to automate the comparison of test results with
anticipated bit patterns furnished by MTU. Thisisthefinal step needed to enable student
workers to conduct the testsin "assembly line" fashion. We foresee no impedimentsto a
transition to this mode of operation in the near future.

2.3.7.1.1 Cables (L ouisiana State University - James M. M atthews)

The design and specifications of the full PMT cables and harnesses were set by Penn State and
provided to us. We have purchased parts, assembled the sets, and have delivered 40 complete
sets, on schedule, to Penn State for shipment to the site.

The design of the solar power system cabling, after several iterations, was completed at
Fermilab. We have purchased, as requested, 20 such sets from the manufacturer (C& S
Electronic Specialties), for delivery to FNAL.

2.3.7.1.2 Sensor s (L ouisiana State Univer sity - James M. M atthews)

After several iterations, we developed a pressure sensor with the Tapeswitch Corporation which
appears to be suitable for use as the water level sensor in each tank. Three will be used at
approximately 1-foot intervals on the inside tank walls, starting near the top. A simple passive
resistor divider network will interface the sensor to an available ADC channel on the front end
board. The readout circuit, designed in consultation with Tuckey and collaborators, has not yet
been manufactured, but will be soon.

We have shipped 85 sensors to Malargue, and intend to hand carry 21 more to the May meeting.
Thiswill fully equip the EA, given that only 1 or two can be installed in the first ten tanks which
have been full of water already. Even so, it will enable sensible testing of the principle.

4.0 Central Data Acquisition System (LPNHE Université Paris 6 France - Xavier Bertou)

The CDAS is currently running on the site whenever some CDAS people are present. The
development computer has been connected to the Internet and acts as afirewall. During the
meeting, we will install two new computers, afirewall and a gateway, and configure them to be
In a production stage. This means data will be reachable from Fermilab viarsync.

The system isworking fine, but still has to be launched manually. Work is done on automatic
maintenance. All the internal servers of the CDAS work correctly, aswell as Pm (the postmaster,
interface to SD), Mo (the monitoring server), MoR (which writes monitoring data in Root
format). An alarm system (with sounds) is also available. A simplified version of Ct (the central
trigger, with afew special triggers as well as the official oneto test the EA) is running, aswell as
aprototype Eb (event builder, writing events in Root format).



All the chain to MoR has been tested when Cach and Flavia sent monitoring blocks, and the
blocks have been read with MoRI (interactive root session) to provide the few plots that were on
the CDAS web server. It proved to be very satisfactory.

The chain to Ct and Eb has not been tested as the local stations (LS) don't send T2 and T3Data
currently. However, it seemsto work quite well with the software emulation of the local station.

We are trying with people from College de France in Paris to build a complete chain from the LS
to the CDAS. Thefirst tests were positive asthe LS sent T2 to the trigger which asked for data
the LS sent back. However, these triggers and datas are not read from a photomultiplicator by
the LS, only from file. Some work is needed to be sure the link LS/CDAS is correct.

Asaconclusion, the CDAS isready to take datas. Thereisstill alot of work debugging the
system, making the whole system more fault-resistant, some work on Eb and on graphic

displays.



