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Office of

the President

921 South 81h Avenue,
Stop 8310

Pocatello, Idaho
83200-8310

Phone: (208) 282-3440
Fax:  (208) 282-4487

October 9, 2008

Dr. Elizabeth L. Lawson,

Chief of Strategic Services & Corporate Secretary; JSA Secretary
1201 New York Ave. N.W,

Suite 430

Washington, DC 20005 USA

Dear Dr. Lawson:

1 am writing to request that the Board of the Southeastern Universities Research
Association consider Idaho State University for SURA Affiliate Membership at the
Board's Meeting this November.

As a former board member of SURA, | thoroughly enjoyed the collaboration of
the institutional members in elevating the national research agenda in
supporting many of the SURA initiatives and opportunities such as iLab. | am
especially enthusiastic about the collaboration between JLab and our Physical
Science faculty within the Department of Physics and from the Idaho Accelerator
Center. The opportunity to increase our collaborations with scientists of JLab and
SURA institutions is both exciting and will increase the impact of our research
programs. We believe our expertise in nuclear and accelerator science, as
described in the application package, offers SURA scientists the opportunity to
advance new knowledge and technology in key areas of physics.

Respectfully,

Caszs 2o

Arthur C. Vailas, Ph.D.

President
dh
cc: Dr. Philip Cole, Associate Professor, Physics Department

Dr. Douglas Wells, Director, Idaho Accelerator Center
Dr. Pamela Crowell, Vice President for Research

ISU Is An Equal Cpporlunily Employer



Application for Membership in the Southeastern Universities Research Association, Inc.

SURA

Part 1. Applicant Information

Name of Organization  ldaho State University

Address 921 South 8th Avenue

City, State, Zip Pocatello, Idaho, USA 83209

Phone, Fax Phone: (208) 282-5877 Fax: (208) 282-5878

Contact, Title, E-mail Douglas Wells, Director of the Idaho Accelerator Center, wells@iac.isu.edu
SURA

Part 2. Type of Membership. Select one of the five membership types and provide requested information.

1. [ Standard Membership. Standard Members:
- May vote on any matter on which Members are entitled to vote
- May participate in all SURA activities
- Are represented on the SURA Council of Presidents
- Are represented on the SURA Board of Trustees
- May be represented on any SURA standing committee
- May serve on any SURA ad hoc or special committee

Membership dues: $10,000 initiation, $3,500 annual fee. SURA provides an option for new members to pay the initiation
fee over the first five years of membership. Check here if you wish to exercise this option. []

Complete one of the two boxes below.

[J College/University. Indicate Carnegie classification

[J 501(c)(3); 501(c)(3) Equivalent Organization. In business since

All Standard Member applicants should provide the following.

President/Chancellor. This individual will be a member of the SURA Council of Presidents.

Trustee Appointment. This individual will be a member of the SURA Board of Trustees.

2. [ Gold Corporate Membership. Gold Corporate Members:
- May vote on any matter on which Members are entitled to vote
- May participate in all SURA activities
- Are represented on the SURA Council of Presidents
- Arerepresented on the SURA Board of Trustees
- May be represented on any SURA standing committee
- May serve on any SURA ad hoc or special committee

Membership dues: $10,000 initiation, $6,000 annual fee. SURA provides an option for new members to pay the initiation
fee over the first five years of membership. Check here if you wish to exercise this option. []

All Gold Corporate Member applicants should provide the following.

Company executive or officer. This individual will be a member of the SURA Council of Presidents.

Trustee Appointment. This individual will be a member of the SURA Board of Trustees.
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3.

[] Silver Corporate Membership. Silver Corporate Members:

- May participate in SURA programmatic activities
- May be represented on any SURA standing committee except Board committees
- May serve on any SURA ad hoc or special committee

Membership dues: $5,000 initiation, $3,000 annual fee. SURA provides an option for new members to pay the initiation fee
over the first five years of membership. Check here if you wish to exercise this option. []

All Silver Corporate Member applicants should provide the following.

In business since

You may name an organizational representative (name and e-mail address) to all of the committees below. Please
provide at least one representative at this time.

JSA Programs Committee

Coastal Research Committee

Information Technology Committee

Development Committee

Small Business Membership. Small Business Members:

- May participate in SURA programmatic activities

- May be represented on one SURA standing committee that is not a Board committee
- May serve on any SURA ad hoc or special committee

Membership dues: $2,500 initiation, $1,000 annual fee.
All Small Business Member applicants should complete the following.

By checking this box, | am certifying that my organization is considered a small business by the U.S. Small Business
Administration. If my organization’s business size changes during its membership in SURA, | will notify the Corporate
Secretary. []

In business since

You may name an organizational representative to one of the committees below.

JSA Programs Committee

Coastal Research Committee

Information Technology Committee

Development Committee

Affiliate Membership. Affiliates Members:

- May participate in SURA programmatic activities

- May be represented on one SURA standing committee that is not a Board committee
- May serve on any SURA ad hoc or special committee

Membership dues: $2,500 initiation, $1,000 annual fee.
All Affiliate Member applicants should complete the following:

By checking this box, | am certifying that my organization is a not-for-profit entity. [X]
In business since 1901

You may name an organizational representative to one of the committees below.

JSA Programs Committee Philip L. Cole, Associate Professor of Physics

Coastal Research Committee

Information Technology Committee

Development Committee
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SURA

Part 3. About Your Organization. SURA members share a common interest in exploring and developing ways to advance science
and to strengthen their institutions and organizations through collaborative efforts. SURA seeks new members that share these
interests. Please tell us about your organization, especially areas that you have in common with SURA and SURA activities and
programs. Attach additional pages if necessary.

SEE ATTACHMENT

Page 3 of 4 May 2008



SURA

Part 4. Letters of Support. Up to three letters of support may accompany your application for membership. These letters will be used
by SURA along with other information to evaluate applicants. Indicate hames and organizations below.

1. Jerry P. Draayer, SURA (draayer@sura.org)

2. David Ernst, Dept. of Physics, Vanderbilt University (david.j.ernst@vanderbilt.edu)

3. Andrew Hutton, Jefferson Lab (andrew@jlab.org) and 4. Christoph Leemann, Jefferson Lab (leemann@jlab.org)

Part 5. Admittance Process and Other Information

If you are applying for a Standard Membership or a Gold Corporate Membership, your application will reviewed and voted on by the
SURA Council of Presidents at its annual meeting at the end of the calendar year. Complete applications must be received by SURA by
the end of September in order to be considered by the Council. Notification will be provided to applicants following the Council’s
decision and membership becomes effective the beginning of the following calendar year.

If you are applying for a Silver Corporate Membership, Small Business Membership, or Affiliate Membership, your application will be
reviewed and voted on by the SURA Board of Trustees at its Spring or Fall meetings. Complete applications must be received by
SURA by the end of February in order to be considered by the Board at its Spring meeting. Complete applications must be received by
SURA by the end of September in order to be considered by the Board at its Fall meeting. Notification will be provided to applicants
following the Board’s Spring decision and membership becomes effective July 1; membership dues will be half of full year.
Notification will be provided to applicants following the Board’s Fall decision and membership becomes effective the beginning of the
following calendar year.

Please indicate below the name and office where we should send annual invoices.

o Idaho Accelerator Center -- Idaho State University
Name of Organization

Division/Office

Address 1500 Alvin Ricken Drive
City, State, Zip Pocatello, ID 83201
Phone, Fax Phone: (208) 282-5877 Fax: (208) 282-5878
Attention, E-mail Douglas Wells, Director, wells@iac.isu.edu
SURA
Send application and accompanying information to: Elizabeth L. Lawson, Corporate Secretary
Southeastern Universities Research Association, Inc.
1201 New York Avenue, NW
Suite 430
Washington, DC 20005
For SURA Internal Use
Receipt date For action by Disposition
Effective date Notification date
Comments
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Part 3. About Your Organization

Two ISU academic units are already contributing to SURA’s interest in exploring and developing
science through their collaborative and organizational efforts with Halls A and B of Jefferson Lab.
The Department of Physics, which has one of the largest graduate nuclear science programs in the
nation (~70 graduate students, all nuclear-related), and the Idaho Accelerator Center, together,
have brought in over 8 million dollars this past year. In this document, we shall first describe in
detail the overall facilities comprising the Idaho Accelerator Center and then discuss the
particulars of ISU’s current and pending work with Jefferson Lab.

Idaho Accelerator Center

The Idaho Accelerator Center (IAC) has the most diverse and most numerous collection of
research accelerators of any university in the nation (see: www.iac.isu.edu). The IAC is well-
known nationally and internationally for its work in nonproliferation, materials accountancy and
control, homeland security, waste assay and areas of other applied nuclear research. In
partnership with numerous national lab collaborators, we have been pursuing related research and
publishing prolifically in these areas for almost 20 years. The Idaho Accelerator Center was
created by the Idaho State Board of Education in 1994; the IAC is charged with undergraduate
and graduate education, conducting applied physics research, creating new accelerator physics
applications and supporting the economic development of Idaho. Current IAC research emphasis
in the area of fissile materials detection includes nuclear nonproliferation, safeguards and
homeland security. The IAC has 10 operating accelerators in 5 research facilities with over
40,000 sq. ft. of laboratory space; we believe this is the most operating accelerators of any
university in North America. This includes the IAC ‘open environment’ laboratory at the
Pocatello Airport that enables standoff detection testing up to 200 meters, which has a 20,000 sq.
ft. high-bay space for large scale systems testing and 15 acres of open area for field testing. The
operation personnel at these facilities are composed of 12 scientists, 10 engineers and 3
administrative assistants. In addition, approximately 20 undergraduate and over 30 graduate
students have ongoing research projects at the IAC.

Main IAC “Campus”-Accelerator Laboratory #1

The main IAC campus, which is shown is shown in Fig.1, was constructed in 1999 and initially
consisted of office space and Accelerator Laboratory #1. This accelerator lab was built into the
hills that surround Pocatello Idaho. The 2,010 sq. ft. hall is 20 feet underground providing ample
radiation shielding. This accelerator hall houses a 44-MeV Short Pulsed LINAC and one of the
25-MeV LINAC:s. In addition, this accelerator hall has a well shielded experimental cell that is
separated by a six-foot wall from the accelerator hall. This wall has four penetrations allowing
collimated bremsstrahlung and electron beams to be delivered to a “low” radiation environment,
which is critical for precise photonuclear measurements. The 44-MeV Short Pulsed LINAC, as
shown in Fig. 2a, is an L-band traveling wave radio frequency accelerator operating at ~1.3 GHz.
It is capable of delivering electron pulses with operator selectable widths between 50 ps to 4 ps at
a repetition rate up to 120 Hz. The maximum charge per pulse ranges from 5 nC for 50 ps pulses
to 2 puC for 4 ps pulses. The electron energy can be varied from ~4 to 44 MeV with an energy
resolution of 0.5% to 4% and can be controlled by a set of retractable slits. This accelerator
excels when short bremsstrahlung pulses are required for photonuclear experiments where timing
is critical as in neutron time of flight spectrometry. The 44-MeV accelerator is the workhorse for
the prompt neutron asymmetry experiments that require a polarized bremsstrahlung beam in
addition to the short-pulse capability. The 25-MeV LINAC in Accelerator Laboratory #1, shown



in Fig. 2b, is an S-band standing wave radio frequency accelerator operating at ~2.8 GHz. It is
capable of delivering electron pulses with operator selectable widths between 0.5 ps to 4 ps at a
repetition rate up to 600 Hz. The maximum charge per pulse ranges from 40 nC for 0.5 ps pulses
to 350 nC for 4 ps pulses. The electron energy can be varied from ~5 to 25 MeV with an energy
resolution of 5%, which can be reduced using collimators or slits. This accelerator has a broad
parameter space, is easy to operate, and is often the accelerator of choice when short pulses are
not required this. It has been and will be utilized for the research involving delayed neutron and
y-ray signatures.

ISIS Lab
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Figure 1 Schematic diagram of the main IAC campus located in the hills that surround Pocatello Idaho.

Main IAC “Campus”-Accelerator Laboratory #2

Accelerator Laboratory #2, shown in Fig. 1, is a relatively small 777 sq. ft. accelerator hall,
primarily used for initial construction and testing of accelerator systems and components. Again
this accelerator hall is built into the hill and is approximately 10 feet underground for radiation
shielding. Currently a transportable 25-MeV LINAC similar to the one in Accelerator Laboratory
#1 is under construction in this hall, for use in a compact laser Compton backscattering system..

Figure 2 Pictures of the (a) 44 MeV Short Pulse LINAC and (b) 25 MeV LINAC in Accelerator
Laboratory #1.



Main IAC “Campus”-ISIS Laboratory

The ISIS Laboratory is shown in Fig. 1 and is a 7,659 sq. ft. high-bay accelerator laboratory,
which houses the Idaho State Induction Accelerator System (ISIS). The ISIS accelerator system,
shown in Fig. 3a, is a pulsed-power accelerator that provides an extraordinary high power
accelerator capability at the IAC. It consists of a ~3 MeV injection accelerator that generates an
electron beam for a ten cell induction accelerator. Due to the spiral lines, the electrons make two
passes through each induction cell. At full power ISIS can deliver 35-ns, 9.5-MeV electron pulse
with 10 kA of current for ~0.1 TW of peak power. Due to the capacitor charging times, ISIS can
fire about once every two minutes. This accelerator has been used for radiation effects research in
electronic and biological systems. At beam energy of 9.5 MeV, ISIS can be used for initial
research into fissionable material detection using a single bremsstrahlung pulse.

Physical Sciences Building-HRRL Laboratory

The HRRL Laboratory is located in the basement of the Physical Sciences Building, where it is
situated within a 400 sq. ft. accelerator hall and adjoins the 700 sq. ft. well-shielded experimental
cell. This laboratory houses the High-Repetition Rate LINAC (HRRL), shown in Fig. 3b. The
HRRL is a 20-MeV S-band standing wave radio frequency accelerator operating at ~2.8 GHz. It
is capable of delivering electron pulses with a width of 70 ns at a repetition rate up to 1,200 Hz.
The maximum charge per pulse is 8.4 nC. The electron energy can be varied from ~12 to 20 MeV
with an energy resolution of 8%. Due to its high repetition rate this accelerator will be utilized for
prompt y-ray signatures from fissionable materials, for example. It can also be employed to
provide direct electron beams for calibrating wire chambers, such as for the prototypes for the
CLAS upgrade.

Figure 3 Picture of (a) the ISIS accelerator at the IAC Main “Campus” and (b) the HRRL accelerator in
the physical science building at Idaho State University.



IAC — open environment testing facility at the Pocatello Airport (IAC-airport)

The TAC-airport is located near the Pocatello Regional Airport and has a 20,000 sq. ft. high-bay
space for large scale systems testing and 15 acres of open area for field testing. Currently at the
IAC-airport, is a 25-MeV accelerator, similar to the ones located at the IAC Main “Campus”,
which is being used for investigating remote detection of fissionable materials at large stand-off
distances away from the accelerator and detectors. In addition, there is a 10-MeV LINAC, which
is part of the cargo container scanning test bed. This 10-MeV LINAC is an S-band standing wave
radio frequency accelerator operating at ~2.8 GHz. It is capable of delivering electron pulses with
operator selectable widths between 1 pus to 4 ps at a repetition rate up to120 Hz. The maximum
charge per pulse ranges from 100 nC for 1 ps pulses to 400 nC for 4 ps pulses. The electron
energy can be varied from ~8 to 10 MeV with an energy resolution of 10%. The cargo container
scanning test bed is shown in Fig. 4. A full size 40 ft. cargo container can be pulled past the
10-MeV accelerator in as little as 20 sec. This system includes ample room for placing detectors
and associated hardware for realistic scanning tests. This system is also an excellent test bed for
investigating radiation safety issues associated with cargo scanning systems. Furthermore, a
variety of shielding pallets are available at the IAC for investigating the effects of various
fissionable material shielding scenarios.

=

Figure 4 The cargo container scanning test bed at the IAC-airport facility. The cargo container can be
pulled past a 10 MeV accelerator in as little as 20 sec. The 10 MeV accelerator is located in the iron hut
with the PACECO Corp. Logo.

Engineering and Technical Support at the IAC

The TAC has 10 personnel on its engineering and technical staff. This includes 3 accelerator
engineers, 3 pulsed-power engineers and an electronics engineer. These engineers are responsible
for construction of the various accelerator systems, accelerator operations and care of the overall
facilities. In addition, the IAC has an instrumentation physicist and a radiation engineer. The
former’s responsibilities include care and setup of the various detectors and data acquisition
systems. The latter’s responsibility is all aspects of safety with an emphasis on radiation safety.
Support facilities heavily used by the technical staff include, the IAC machine shop, the IAC
electronics shop and the IAC radiation dosimetry laboratory.



The Idaho State University — Jefferson Lab Connection

GRANTS (JLab focused): An NSF Grant for $962,211 entitled “A Program to Study Hadronic
Matter using Electromagnetic Probes at Jefferson Lab,” was submitted on Sept. 24, 2008,
PI: Tony Forest, CoPIs: Phil Cole and Dan Dale. [See the attached letter of support to the NSF
from Dr. Latifa Flouadrhiri, Assistant Project Manager of the JLab 12GeV Upgrade]. The
funding of this grant will provide the necessary support to enable ISU to construct the six inner
drift chambers for the 12-GeV upgrade to Hall of JLab. The timely construction of these
chambers, described below, is a critical-path item for the upgrade. These three Pls currently each
have separate competitive grants [NSF (PI: Cole — $270,000 for 3 years; PI Forest — $153,000 for
two years) and DOE (PI: Dale — $138,000 for two years)] all for JLab research. These grants
were all coordinated to end at the same time in July, 2009 so as to allow the Pls to submit a new
grant together as a new group for better coordinating and combining their efforts in their JLab
research.

JLab Bridge Position: Dr. Giulio Stancari will begin in January 2009 at ISU as a JLab-Bridge
Assistant Professor in Accelerator Physics. This is the first such bridge position from the JLab
Accelerator Division and will allow us to forge strong links between the Idaho Accelerator Center
(IAC) and the Continuous Electron Beam Accelerator Facility (CEBAF) at Jefferson Lab.

IAC Support on JLab Projects: Idaho State University (ISU) medium-energy nuclear physics
group (Cole, Dale, and Forest) will assemble and string six Region 1 Drift Chambers (R1 DCs)
for the 12-GeV upgrade to JLab’s Hall B CEBAF Large Acceptance Spectrometer (CLAS12) as
depicted in the figure below:

Increase luminosity to CLAS12
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This large undertaking (~$1.5 Million) will require the unique resources and technical staff
afforded by the Idaho Accelerator Center (see: http://www.iac.isu.edu/). The stringing of which
necessitates a Class-10,000 cleanroom. On September 12, 2008, the ISU medium-energy nuclear
physics group (PI: Philip Cole and CoPI: Tony Forest) submitted a grant proposal to the
Jefferson Science Associates Initiatives Fund for $56,000 entitled Class-10,000 Softwall
Cleanroom for Building the CLAS12 Region 1 Drift Chambers and a JLab-West Resource for
Testing and Repairing Detectors at the Idaho Accelerator Center. The softwall cleanroom is a
42" by 20" by 14" structure, having a footprint of 840 sq. ft., and this room is designed to
accommodate two vertically-supported R1 DCs.  With 40,000 sq. ft. of floor space, the Idaho
Accelerator Center (see: http://www.iac.isu.edu/) can easily accommodate this sizable cleanroom.




The unique electron accelerator facility at ISU’s IAC has been utilized to perform tests on several
JLab detectors, such as directing a single 25-MeV electron per pulse for quantifying wire detector
efficiency (see: http:/www.iac.isu.edu/mediawiki/index.php/Mini-prototype) for two CLASI2
prototypes. Based on these studies, we have selected the metal-tipped feedthroughs for the
CLASI12 forward wire chambers. We also have recently conducted irradiation damage testing on
(see :http://www.iac.isu.edu/mediawiki/index.php/IAC LeadFlourideCherenkovCrystalTests) 4 PbF,
crystals with 20-MeV electrons and the associated paper from an ISU Master’s student, Adrianne
Spilker: http:/www.iac.isu.edu/mediawiki/upload/4/48/Spilker 368.pdf, 132 such crystals will form
the Hall-A DVCS calorimeter. With this Class-10,000 cleanroom not only will we be able to
carry out the stringing of the R1 DCs, but this complementary infrastructure to the IAC will
enhance our detector testing capabilities for the 12-GeV upgrade and beyond. This will further
serve to augment the stressed “real estate” problems at JLab, where in the near term expanding
detector assembling space at JLab is not an option.









