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WALTA progress report
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Abstract. WALTA (WAshington Large-area Time- astrophysical objects which are likely to accelerate particles
coincidence Array) aims to study ultra-high energy 10'° to these energies (Hillas, 1984; Biermann, 1997). This para-
eV) cosmic rays (UHECR) by placing detector elements indox is one of the major current mysteries in astrophysics.
Seattle area secondary schools, and linking their data acqui- WALTA (Washington Large-area Time-coincidence Ar-
sition systems to the University of Washington via a com- ray) is a project to study these ultra-high energy cosmic rays
puter network. The goal of WALTA is to have teachers andthrough a network of detectors that will be placed in high
students be active participants in forefront scientific project,schools in the Seattle-metro area. The project will be a direct
while building a long term partnership between the schoolsphysical science outreach program between the University
and the university-based physics research community. Duref Washington and the Seattle area schools. Students and
ing a recent meeting in Seattle, WALTA joined other similar teachers will be co-investigators, contributing to the project
projects in the USA and Canada to form NALTA, a North in a number of ways, including instrument deployment, data
American consortium of school-based cosmic ray detectomcquisition and data analysis.

network projects. In addition to the usual motivations for |n September 2000, the WALTA group hosted a workshop
studying UHECRSs, such as the puzzles of their origin, ac-entitled “Cosmic Ray Physics with School-Based Detec-
celeration, and apparent abundance beyond the GZK cutoffor Networks” (see http://phys.washington.edw/alta).

the NALTA consortium will allow us for the first time to During the workshop, the North American Large-
search for coincident parallel showers, or even single ultrascale Time-coincidence Arrays (NALTA) consortium
giant showers, covering distance scales of 100s to 1000s Gfjas formed. Through the NALTA consortium (see
km at the earth’s surface. http://csr.phys.alberta.ca/nalta), we will have the opportunity
to look for coincident showers between the various sites. We
will also be able to detect ultra-giant showers, if such an
event were to occur.

1 Introduction

Ultra-high energy cosmic ray particles with energies greater2 WALTA ) d the Seat
than about5 x 10'? eV cannot traverse great distances stations and the Seattle array
through the cosmos without losing energy to pion photopro-

duction in collisions with the cosmic microwave background. :jnd|\|:|tdual schoc;l det%c]:tor sl,ta:tlonstwnl con?st OT a: Iofw—cc(;s:
Such a particle will lose energy until it is below threshold esklop computer with an Internet connection, ntertaced to

for this reaction. This process, referred to as the GZK cut-custom electronics for the cosmic ray detector modules. Stu-

off (Greisen, 1996; Zatespin and Kuzmin, 1966), happensdents and teachers will also use the computer to monitor

in about 50100 Mpc (Cronin, 1992; Aharonian and Cronin hardware status and data flow, and participate in data analy-
1994). Hence for a0?° eV part’icle to ,arrive at Earth, it must 'si§. Figure 1 shows a blgck d"?‘gfam of the system. Each §ite
originate in the local neighborhood. The observed arrival di—WIII have three or four scintillation counters sepa_rated' by dis-
rection of events with energies greater thian 10'° eV pro- tances on the order of 10 m. The DAQ electronics will form

vide no compelling evidence for a nearby source. HoweveljpCal coincidences and digitize_d puls_e he_ights and arr_ival
there is a possible indication of correlations in event arrivalmes: A GPS clock system will provide timestamps with

direction (Cronin, 1999). Further, there are no known nearbyl0 nsec preci_sion.. By using custom des-igned DAQ boards,
the cost per site will be kept low. Data will be buffered and
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ington for analysis. 3 WALTA outreach efforts

To determine the trigger efficiency of the Seattle-area ar-AS a continuation of the NALTA collaboration, we are work-

: . . ing with CROP (Cosmic Ray Observatory Project) from the
ray, we have run slmulatlons using the COR.SIKA code University of Nebraska to run an outreach program at the
(Heck, 1998). We will be extending the array to include SUb'Snowmass 2001 Summer Study on the Future of Particle
urbs in the north, south and east. In addition to analyzing thqDh sics. We will conduct a one week workshop for 5 high
response of the full array, we have performed simulations ysIcs.

on the detector layout of individual school sites. Ideally, we school teacher/student teams. Each team will consist of a
X y ) ' ¥: WE teacher and 2-3 students. The workshop is an abbreviated
would like to use the school sites to look at the cosmic ray

spectrum around the kne, ~ 101° eV, With this in mind, verson of a three week long workshop CROP ran last sum-

we are working to determine the ontimum spacing and num mer. Through a combination of lecture style discussions
9 optim b gal and laboratory activities, the students and teachers will learn
ber of detectors to use at each site. Simulations indicate th

. . ; aé\bout cosmic rays. At the end of the week, each team will
using 4 detectors W'.th aspacing of between 10 and 15 meterFeturn to their high schools with 4 detectors and various elec-
is the most appropriate. Obviously the more detectors ther?ronics to be used in coincidence measurements

are, the better the array will perform.. However, the cost of After the workshop at Snowmass, we W'i” un a
the detectors and the qulst|cs of havmg_ detectors pl_aced o, ilar workshop in Seattle entitled “Summer 2001
a school rooftop are an important factor in the analysis. Four\NALTA/Quarknet Workshop for Teachers” This week
detectors performs significantly better than three. Our pre- ng workshop for Seattle area teachers is. being funded by

. o 0
liminary re;ults |nd|gate that to get a good rneasyrement at}uarknet, an outreach program through the Fermi National
knee energies, we will want to set up a few sites with a larger

. . . : Accelerator L ratory. n completion of the worksh
number of detectors. We will continue simulations to deter- ccelerator Laboratory. Upon completion of the workshop,

. . we will equip two Seattle high schools with 4 detectors and
mine what the layout of these larger sites should be. electronics modules.
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