
A Proposal for the Continuation of Support for the L, 

Intercampus Institute for Research at Particle Accelerators 

April 1, 1994 - March 31, 1995 

~ I. The Previous Year’s Activities 

The Institute participates in many activities, in spite of its limited funding. We believe 
that this is possible because of the unique talent of its members and their ability to affiliate 
with a wide variety of experiments, development activities and multi-campus environments. 
Activities this last year were split between helping to bring up the neutrino oscillation 
experiment at Los Alamos, carrying on B Factory design and detector development work, 
finishing the analysis of the TPC/Two-Gamma experiment and a few other, longer term 
initiatives. 

The LSND Experiment at LANL: Status and Hardware Efforts 

The Liquid Scintillator Neutrino Detector (LSND) has been running since early Au- 
gust, and has been in a fairly stable data collection mode through September and up to the 
present. The LAMPF accelerator has performed flawlessly; neutrino production recently 
doubled because of an increase in beam current (to 800 micro-amps) and a reduction in 
the thickness of other targets which intercept beam protons before they reach the neutrino 
production target. Neutrino events are coming in at a rate of about 1 per hour, and cosmic 
ray backgrounds seem to be manageable and well understood. 

Contributions by IIRPA to the experiment include support of students working on 
the experiment, help in some electronics fabrication and checkout, and work by the IIRPA 
physicists in both electronics checkout and Monte Carlo simulations. In addition, IIRPA 
funds were used to help support Diane Evans, a U%SD graduate student, for a year at 
the LSND experiment; she worked on many of the sub-systems such as the cable plant, 
laser calibration pulser, Environment a1 Monitoring System, and some neutron interaction 
simulations for the detector. Vernon spent 6 months of sabbatical time and the summer 
months at Los Alamos, and Sue Lueder, a UCSD undergraduate, did her mentor research 
project on some of the properties of the liquid scintillator test sphere at LANL. 

Our hardware contributions to the experiment include the Sum PMT Card, which 
generates a running total, for each 100 ns interval, of the number of tubes with pulses cor- 
responding to at least one-quarter of a single photo-electron. There is one of these cards 
in each of the 13 VME crates of the experiment, and the UCSD Physics Electronic Shop 
(PES), along with UCSD undergraduates, contributed to the fabrication and checkout of 
the cards. Funding from LANL paid for about 2/3 of the cost, including two months of sup- 
port for M. Mojaver, the designer. In collaboration with E(. Johnston (and undergraduate 
students) from Louisiana Tech, we developed and installed the proton beam arrival-time 
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monitor which maintains 100 picosecond timing accuracy for the neutrino creation process. 
That sub-system sends the timing information to selected QT digitizer cards (Q for Charge 
and T for time) which make up the 1400 channel system. 

LSND Monte Carlo and Software Efforts 

The IIRPA group holds the primary responsibility for the LSND Monte Carlo simu- 
lation. This is a Geant-based package, developed with two other collaborators in LSND. 
Over the past year we have made continued advances in the LSND detector simulation 
(particularly as more has been learned about the actual hardware performance); this is 
exemplified by improved modelling of the intensity and time distribution of light emission 
in the detector tank. We have in addition implemented several major new components: 

- Simulation of the detailed behavior of the charge and time digitizers, as an event 
develops in 100 ns “timestamp” intervals. 

- Simulation of scintillation, light transport, and phototube response for the active 
Veto Shield surrounding the LSND tank. 

- Simulation of algorithms used in data acquisition to “compactify” raw data by 
extracting phototube hit time and charge-increment information. 

- Storage (and output) of simulated data. along with Monte Carlo information, in a 

newly-devised LSND data structure, using CERN’s Zebra memory-management 
system. We also provided some general code for defining and accessing the data 
structure. 

- Production of raw data files, for use in testing data acquisition. 

We are also responsible for Monte Carlo (and related) multi-version code management 
on the three platforms (VMS and Unix) at LAMPF; this code has been installed as well on 
IIRPA and UCSB workstations at SLAC. And we have participated in establishing recent 
CERN code and utilities on all the platforms. 

Current Monte Carlo projects include an improved treatment of light absorption in 
the LSND tank (including fluorescence), a better representation of phototube response, 
and modelling of the recently-installed additional shielding against cosmic rays. Most 
important, since actual data are now available, we can begin to compare in detail the 
parameters of the Monte Carlo simulation with the actual behavior of the detector. This 
study will be used both to adjust the simulation and to look for any problems in data 
reduction. Finally, we expect to be collaborating with our UCSB colleagues in LSND on 
local (California-based) data analysis projects. 
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B Factory Status and Design Efforts 

The Institute activity on the planning for a B Factory at SLAC has been substantial 
during this past year. M. Sullivan has spent essentially all of his time refining and im- 
proving the design of the B Factory interaction region. Bringing two high current beams 
of different energy, that are stored in separate rings, into collision without swamping the 
detector with background or killing the detector with radiation has proven to be one of 
the more challenging aspects of a B Factory design. Sullivan has spent the last few years 
working with the design team at SLAC and concentrating on developing an interaction 
region for the proposed PEP-I1 B Factory at SLAC. He was asked to represent the SLAC 
project at the B Factory workshop in KEK, Japan last November, with a presentation 
entitled “The Interaction Region Design of the Asymmetric B Factory Based on PEP”. 

The task of producing a successful B Factory design has led naturally to the devel- 
opment of software tools and procedures for testing any interaction region design. Many 
of the problems associated with such a design for a B Factory are also seen in designs of 
other very high luminosity “factories’), in particular, q5 factories. Consequently, Sullivan 
was invited to spend a month at Frascati investigating detector backgrounds from the two 
beams of the DAFNE q5 Factory design. There he produced a preliminary estimate of 
detector backgrounds and laid the groundwork for further work by importing some of the 
programs used to calculate detector backgrounds at SLAC. 

In June 1993, the DOE and the NSF jointly sponsored reviews of the SLAC and 
Cornel1 B Factory proposals. The 641 page Conceptual Design Report (CDR) for PEP-I1 
(authored by scientists and engineers from SLAC, LBL, LLNL, CalTech and IIRPA) was 
updated for this review, to reflect extensive work that had gone on since the release of 
the original CDR in Feb. 1991. The interaction region section was rewritten to include 
Sullivan’s more flexible and robust design. Sullivan also produced three separate B Factory 
notes describing the features and flexibility of this improved design. 

One important factor in controlling beam-related backgrounds is the quality of the 
vacuum seen by the incoming beams as they approach the interaction region. In the case 
of a B Factory, the mechanical and geometric complexity of the beam lines, together with 
the fact that two separate beam lines are joined inside the detector, make calculating 
the pressure profile a daunting task. Sullivan has developed a computer program that 
can model this complicated problem. This program is currently being used to design a 
pumping scenario that will achieve the required low vacuum for the PEP-I1 B Factory. 

B Factory Detector Development Efforts 

The U.C. IIRPA group has been an active participant in planning for a B Factory 
detector at SLAC, as well as for the collider facility itself. The detector was a part of the 
review process described earlier. Efforts during the first half of 1993 culminated with the 
production of a Detector Design Status Report, since issued as SLAC Report 419, with 
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U.C. IIRPA as one of approximately six authoring institutions. While not all the major 
detector questions yet have clear answers, and all will be re-opened when a full collaboration 
forms, the Status Report selected a particular version as a “default” detector, in part to 
serve as a base for further work. This detector includes (proceeding radially outwards): a 
silicon strip Vertex Detector (with other options also discussed); a small-cell main Drift 
Chamber, with axial and stereo views: a Cerenkov particle identification system (the least 
settled item, but with a Fast Ring-Imaging Cherenkov Detector given the preferred place 
for now); a CsI Electromagnetic Calorimeter; a superconducting solenoid; and a flux return 
instrumented to aid in p* identification and K i  detection. The Report also addresses data 
acquisition, triggering, and computing. 

The IIRPA contributions to this Status Report reflected our involvement in the detec- 
tor planning: one IIRPA physicist was among the three persons who wrote the Calorimeter 
chapter; and another described the option of including a tube chamber as an intermedi- 
ate tracking device. We also provided some editorial assistance for other portions of the 
Report, and participated actively in discussions of more global issues such as overall de- 
tector geometry. (Geometry is closely tied to Calorimeter issues, both because of the high 
cost of CsI crystals, and because of the influence of intervening material on photon energy 
resolution. In addition, our group and other participants in the old PEP Two-Gamma ex- 
periment would like to ensure that the B Factory detector can be used for a solid program 
in two-photon physics, as one of its secondary goals.) We have also been participating in 
the Data Acquisition working group, particularly on matters related to the Calorimeter 
and a possible Tube Chamber. 

An Intermediate Tracker has been proposed by IIRPA members and G. Godfrey 
of SLAC because it might provide a very clean, fast, charged particle trigger for the 
experiment. The use of DME gas in a Tube Chamber would allow us to determine that a 
track came from the origin, rather than from the walls of the machine - within a couple of 
microseconds. This is due to the superior signal-to-noise properties of the wire-chamber 
amplification process in DME which leads to high precision “double-ended readout” of 
the tubes. We have received some small R&D funding from the B Factory to work on 
the prototype of a very low mass tube array and to demonstrate the electronic/algorithm 
solution for the trigger. 

IIRPA efforts to date in the Calorimeter working group have focussed on crystal 
geometry and Monte Carlo (Geant-based) simulations. Much of this work is reflected in 
the Status Report (SLAC-419). A separate detector Note by A. Eisner has also been 
issued this year, addressing the effect of intervening material (especially in the Particle ID 
system) on the Calorimeter, particularly considering the effects of the solenoidal field on 
the products of photon conversion. 

The primary emphasis now in the Calorimeter group is on the building, and testing 
with beam, of a prototype array of about 50 crystals. Further Monte Carlo work will be 
needed both to aid in this design and to provide a target against which actual performance 
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can be measured. Information from the test run can in turn be used to improve the 
simulation. Other Monte Carlo projects include a study of calorimeter-based triggering 
algorithms . 

U.C. IIRPA has recently received B Factory R&D funds for investigations of Calorime- 
ter Data Acquisition. Because of the high dynamic range required (a factor of about ZI7), 
current plans call for a multi-range ADC on each channel, using a front-end custom chip 
currently being engineered at SLAC. IIRPA physicists are involved in defining physics- 
motivated specifications for this chip, which includes both shaping and range-selection. Its 
output would be digitized at fixed sampling intervals by a commercial 8 to 10 bit ADC, the 
digitized values stored in a memory, and local intelligence used to extract signal properties. 
We intend to test this scheme and to evaluate potential components, in the context of a 
VME system with a separate microprocessor board. This work could evolve into readout 
electronics for the Calorimeter prototype test, if time schedules are appropriate. This 
project will be carried out in cooperation with SLAC physicists and engineers working on 
other aspects of B Factory data acquisition. 

TPC/Two-Gamma Roundup 

The IIRPA group has continued to devote a small fraction of its time to TPC/Two- 
Gamma. During the past year this has included some salvage efforts associated with the 
dismantling of that detector facility, which resided in the future B Factory interaction 
region. Some physics analysis is still going on, as well. This year saw the publication 
in Physics Letters of our paper “Study of x c 2  Production in Photon-Photon Collisions”, 
which was largely written by IIRPA physicist Y- X. Wang. We also interacted extensively 
with the primary authors of two other papers, “Evidence for Spin-One Resonance Pro- 
duction in the Reaction yy -+ 7r+7r-7r07ro” (accepted for publication in Physical Review 
D), and “Measurement of the Kaon Content of Three-Prong Tau Decays” (submitted for 
publication). 

There is still an active two-photon analysis group, made up of TPC/Two-Gamma 
collaborators resident at SLAC. Most of the work is being done by two students. Gary 
Greenbaum, of U.C. San Diego, has made good progress on a study of yy -+ 7 r f 7 r -  at high 
p ~ ,  extending both the statistics and angular range of our earlier publication on this sub- 
ject. This process provides an important check of QCD hard scattering models. Because 
Gary is resident at SLAC, IIRPA physicists provide most of his day-to-day guidance. We 
also provide a sounding board for a University of Massachusetts student, who is analyzing 
data on virtual photon structure functions, for which QCD makes rather firm predictions. 
We expect these projects, and hopefully some older loose ends, to be completed during the 
coming year. 
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Other Efforts and New Initiatives 

There has been considerable effort directed toward a re-definition of the the Institute 
this last year. Prof. Caldwell has gathered the “Particle Astrophysicists” from the UC sys- 
tem, including LANL, LLL and LBL, to three meetings at the UC Office of the President. 
Five more UC campuses and the Labs are quite interested in joining the Institute, changing 
its name and adding the emphasis on new forms of particle physics which is so attractive 
to younger researchers and students at present. If the Office of the President supports this 
change in direction and scale, then about a hundred faculty and senior research people will 
be joining us, hopefully to the benefit of all. 

There is a continuing, modest, effort in the direction of investigating, studying and 
proposing “gamma-gamma colliders” for inclusion in a future NLC, for instance. Steve 
Gierman, a UCSD graduate student, is at Los Alamos, working with the Advanced Free 
Electron Laser (AFEL) group, and another UCSD graduate student, Manal Teebi, is study- 
ing photocathodes for making high brightness electron beams (most of her support having 
come from a special LANL grant). These are the types of techniques which will be used in 
the production of the gamma beams which will be needed for such a collider. Quite a few 
people from around the world attended the sessions on the physics aspects of a gamma- 
gamma collider, at the Linear Collider Physics Workshop in Hawaii in April of this year; 
Vernon and V. Telnov chaired the sessions and Doug Borden (Prof. Caldwell’s student) of 
UCSB gave the summary talk. 

11. Next Year’s Plan 

The Neutrino (LSND) Experiment 

We will continue working on Monte Carlo simulation, doing data analysis, performing 
some hardware upgrades, and participating in data collection during the scheduled run 
this coming summer. In between runs the apparatus will be in a Supernova Mode in 
order to be sensitive to bursts of neutrinos of astrophysical origin. We expect there to be 
some improvement in neutrino oscillation limits from the data collected this summer; even 
though the apparatus was just being turned on, the LAMPF machine and the detector 
worked very well - results should be forthcoming next year. The last few weeks of this years 
run were at a much higher neutrino yield than the previous month’s, and we anticipate 
that this improvement will continue in the run next summer. Such an increase in neutrino 
flux would give us a factor of three improvement in sensitivity over our present data set. 

The LAMPF facility is undergoing a transformation to become a neutron source, 
rather than a medium energy particle physics facility, and we are not sure what that will 
mean for the long term future of the LSND experiment. Our guess now is that there will 
be a shut-down of the linac for at least a year, and then a new operation mode will start 
up, one which is designed to produce neutrons (which will be accompanied by neutrinos 
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from pion and muon decay) from a beam stop which may not be too far away from the 
present detector. We will have to defer making longer range plans for our participation in 
LSND until there is more information available about the Lab’s plans. 

B Factory Efforts 

The approval of the SLAC Asymmetric B Factory means that all of us who have 
worked on this project for the last seven years will now have to gear up for rapid detector 
construction. The final design of the collision region will have to be completed soon so 
that the detector designs can be frozen along with the rest of the storage ring parameters. 
IIRPA has been participating in both the collision point design and in the preliminary 
detector designs. M. Sullivan will continue to spend a large part of his time on the collision 
point problem and on vacuum system design, areas where he has already been a major 
contributor to the machine proposal. Two major detector areas have been worked on, 
as described in the previous section - designs for the electromagnetic calorimeter and an 
intermediate tracking chamber. Computer simulation studies will continue, and probably 
grow in detail and range of areas covered. The Institute members are also looking for ways 
to enhance the detector for two photon processes. 

The presently constituted IIRPA would not be able to work on all of these projects 
at once, but we assume that there will be considerable shuffling of detector designs before 
subsystem choices are frozen. We will either settle for fewer pieces or find other people who 
are eager to join us in working on the detector. It will be at least six months before the 
detector is defined and people’s roles in it’s construction begin to emerge. We expect that 
the IIRPA will participate in one of the areas that we have been investigating, although 
the workshop/collaboration may define new roles for participants. 

We anticipate that the Institute will play a key role in helping people at UCSD and 
UCSB campuses to contribute to the B Factory Detector decisions and construction. Since 
the present call for the Detector Workshop states that “ ... the laboratory would like to 
encourage the experimental community to organize the collaboration,” we feel that IIRPA 
can help various groups, at least on UC campuses, to contribute to this organizing effort. 

Other Directions 

This next year will probably be the last one in which IIRPA participates in analysis 
and publication of TPC/Two-Gamma data. G. Greenbaum should complete his thesis on 
the TT,  KK channels, and the support for maintaining data-bases and software for that 
experiment will have dwindled to a low level at the end of next year. 

We expect to participate in a serious meeting at LBL at the end of March (Sessler’s 
workshop) to investigate gamma-gamma colliders; some of the IIRPA resources have been 
going into studies of such collisions for several years. There is a UCSD student, S. Gierman, 
working at LANL on free electron lasers, who will do a thesis on topics which need to be 
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addressed to enable the use of FEL’s in generating the gammas for such a collider. If 
LBL and LANL wish to join us (and possibly UCLA) to pursue the development of such 
colliders, the Institute will be the natural channel for such an effort. 

A major shift in emphasis within IIRPA has occurred in the last six months as Prof. 
Caldwell has started the process of re-directing the Institute to also cover particle astro- 
physics. Some of the history of IIRPA and the background for the move are covered in the 
Appendix. The original Institute activities of an earlier era did not attract a wide following 
in the University, but this recent change promises to bring a large group together. Histor- 
ically, there have been other times when machine-based particle physics lost momentum 
for a while and a large welling up of interest in cosmic-ray physics took place. This may 
be another of those times, and we could expect that ideas which come from searches for 
dark matter, extremely high energy sources and neutrino oscillations, for example, might 
end up having a beneficial influence on accelerator-based particle physics. It will be at 
least another three months before we know how well the University will support such an 
effort; the nature of the research and how it would be funded will have to be the subject 
of new proposals. Funds from the present IIRPA grant (and those of the coming year) are 
not used in this new initiative. 

111. Budget 

The funding request for this year is for the amount which was allocated in the three- 
year award, and this request is for the third year. These funds cover salaries, and very 
little else. A small item for travel for each of the the two campuses is to encourage a little 
bit of interchange between the personnel at SLAC and the campuses, and for the Director 
and Associate Director to also visit the IIRPA at SLAC a few times during the year. 
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APPENDIX 

REPORT ON IIRPA-INPAC 

David 0. Caldwell 

Physics Department, University of California, Santa Barbara 

This is a particularly appropriate time to report on the MRU known previously as the 

Intercampus Institute for Research at Particle Accelerators (IIRPA) and now changing its 

mission, a s  refiected in its new name of Institute for Nuclear and Particle Astrophysics 

and Cosmology (INPAC). For the MRU review committee it is relevant to note that in 

its 16 years IIRPA has never had any funding from the Office of the President, but the 

much larger INPAC certainly requires such funds. In this report both the past activities 

of IIRPA and the future plans for INPAC will be presented. 

IIRPA was formed in 1977 to aid the experimental high energy groups at the Davis, 

San Diego, and Santa Barbara campuses to work at accelerators, where the experiments 

had become so large, expensive, and time-consuming that individual university groups 

could no longer perform them. The three U.C. groups proposed initially to do two-photon 

physics at the PEP accelerator, then being built at the Stanford Linear Accelerator Center 

(SLAC). The counter-rotating electron and positron beams in PEP would each emit high 

energy photons, the quanta of electromagnetic energy, which would collide and produce 

particles, some of which could not be produced by collisions of the electrons and positrons, 

which other experimenters were to study. After an intense international competition, the 

IIRPA proposal was accepted, and the Department of Energy (DOE) and the National 

Science Foundation (NSF) suppIied over three million dollars to build the necessary for- 

ward detectors. In addition, the DOE since that time has provided funding (typically 

about $300,000 annually) for a cadre of postdoctoral research personnel located at SLAC. 

Separate funding was given to the three University groups by DOE and NSF to help build 

the apparatus and carry out the experiments. 



The experiment shared an interaction region at PEP with'a central detector for study- 

ing electron-positron collisions. The central detector cost about ten times as much as our 

forward detectors and had a considerably larger number of physicists involved. Difficulties 

with their detector, with which we shared data, prevented the start of data collection until 

1982-3 and also caused missing the accelerator running of 1983-4. We took data in 1984-5 

and 1985-6, but in 1987 the PEP accelerator and our joint apparatus were upgraded to 

provide a large increase in data rate and improved data quality. Unfortunately, we got very 

little accelerator time until the accelerator was finally shut down in 1990, because SL-4C 

was having such difficulties building and getting operating the SLAC Linear Collider that 

PEP was seldom operated, contrary to yearly promises of full operation. Despite these 

many misfortunes, we achieved a lot with the data we had, discovering several new particles 

and elucidating the properties of many others. The results have appeared in 35 papers in 

major refereed journals, and there still will be a few more publications. About two-thirds 

of those papers have appeared since 1986, when the Davis group left to do similar work 

in Japan and took some of the DOE funding and research positions, which were removed 

€rom IIRPA and attached to their group. 

Besides working on the analysis of past data, the remaining three postdoctoral research 

people based at SLAC have contributed considerably in the past four years to the planning 

and design of an accelerator to repiace PEP, the B-Factory, which has recently received 

approval from DOE and probably initial funding from Congress. Two years ago, the 

IIRPA, San Diego, and Santa Barbara groups decided to join an e-uperiment at the Los 

Alamos National Laboratory which uses a beam of neutrinos. These are elusive particles 

with no charge, either no mass or masses much smaller than any other particle, and 

interactions so weak that neutrinos coming from energy producing processes in the sun 

have about one chance in a million of interacting as they pass through the earth. Since 

neutrinos must be truly elementary particles, it is likely that the pattern of neutrino 
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masses, which this experiment could help determine, will point the way to a more inclusive 

theory of elementary particles which would succeed the all too successful Standard Model 

which particle physics now has. The first direct evidence for physics beyond the Standard 

Model comes from indications of small neutrino mass from too few electron neutrinos 

coming from the sun, compared to calculations, and a deficit of muon neutrinos relative 

to electron neutrinos from cosmic ray interactions in the atmosphere. These observations 

can be explained by one kind of neutrino transforming into another, which is also the 

type of process being searched for at Los Alamos. The Los Alamos experiment has been 

constructed and is currently taking data. Preliminvy results look very promising, and 

more data will be taken next year and probably the year after. 

The issue of neutrino mass is important not only for particle physics, but also for astro- 

physics and cosmology, especially as it appears ever more likely that neutrinos contribute 

a significant part to the unknown dark matter which constitutes over 90% of the mass of 

the universe. The Santa Barbara group has been searching for the major component of 

dark matter, some heavy particle outside the particle physics Standard Xodel, by trying 

to observe the effect of this dark matter particle on underground nuclear physics detectors. 

The dark matter issue is but one of many manifestations of the current fruitful interplay of 

nuclear and particle physics with astrophysics and cosmology. More and more particle and 

nuclear physicists are turning to these frontier topics at which these fields meet, sometimes 

involving accelerators but more often non-accelerator experiments. 

This interdisciplinary movement which has been so beneficial to all the four fields is the 

genesis of changing IIRPA to INPAC. Two other developments make this change crucial at 

this time: the end of the cold war and the demise of the Superconducting Super Collider. 

The former is causing Los Alamos and Livermore to reexamine their missions, and the latter 

is causing all three laboratories and many campuses to find new directions for the work of a 

large number of people. While the three U.C.-run National Laboratories and the Berkeley, 
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Irvine, Los Ang 1 s, Riverside, San  Diego, Santa Cruz, and Santa Barbara campuses all 

have some work going on in this interdisciplinary area, these new developments produce a 

considerable increase in the need for the help which INPAC can give. 

The impetus of a three-Laboratory, seven-campus effort can help push the weapons 

laboratories toward more research work of a fundamental nature, as well as fostering closer 

ties and even exchanges among researchers at the Laboratories and the U.C. campuses. Xt 

all three Laboratories the present particle and nuclear astrophysics work crosses divisional 

lines, providing a need for some coordinating organization. All seven campuses have largely 

unrelated joint projects in this research area with one or more Laboratories and in most 

cases also with one or more other campuses, but INPXC could improve communication 

through conferences and informa1 meetings, aid in the sharing of facilities, and help in 

setting up more collaborations and starting new experiments. Furthermore, since this 

relatively new interdisciplinary area does not fit into standard funding frameworks: ISP-JC 

would be important in gaining the attention and support of external funding agencies. For 

experiments at each accelerator laboratory a program advisory committee (PAC) chooses 

among competing proposals, and the DOE and NSF then fund the accepted proposals. 

No such mechanism exists for non-accelerator experiments, and the funding has been 

haphazard, with many projects not being funded which should have, and sometimes work 

being funded which should not have been. INPAC intends to set up a prestigious P-AC, 

which not only would be a check on the quality of proposed research, but also should 

greatly enhance the chance of funding an INPA4C approved proposal. 

In addition to giving tRis help with external funding of specific projects, we hope to 

increase the support and hence the number of the shared core research personnel, as may 

be possible if we can show real University backing. Already the SLAC-based group is 

aiding the Riverside, San Diego, and Santa Barbara groups in the Los Alamos neutrino 

experiment, and there are plans for them to help not only those three campuses but Irvine 
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and Santa Cruz as well, when the MILAGRO air shower experiment is funded at Los 

Alamos. The SLAC group involvement with the B-Factory will aid S a n  Diego, Santa 

Cruz, and Santa Barbara, as well as Livermose in this project in which Lawrence Berkeley 

Laboratory plays a large role. 

Leaders of the research efForts relevant to INPAC at the three Laboratories and seven 

campuses have shown great enthusiasm for this redirected MRU in three meetings we have 

held at the Office of the President. Resulting from those meetings are the proposal to 

Vice President Massey, which was sent to your Committee earlier, and a Charter for the 

organization, which is attached as an appendix. We are planning a general meeting of the 

. whoIe organization, tentatively set for January 15, to share information about on-going 

activities and to get to know each other better. 

What is needed for dealing with the DOE and campus and Laboratory administrations 

is clear backing from the Office of the President in the form of funding as spelled out in 

the proposal, Already projects in this interdisciplinary area are underway at the ten sites 

involving about 160 postdoctoral research and faculty personnel, as well as many students, 

and with an annual funding'of nearly $14,000,000. These projects are at the cutting edge 

of perhaps the most fundamental area of physics. With the force of a more united and 

efficient effort as provided by INPAC, the University and its affiliated Laboratories c a n  

play the leading role in the world in particle and nuclear astrophysics and cosmology- 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

~ ~~~ ~ - ~ ~ - ~  ~ ~ - ~~- ~ ~- 
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Five Year Funding, IIRPA, Summary 

- ‘  Y 

Yea 

Federal (DOE): 
Funding 
Interval 
Funds (yearly 
support) 
Supplements, 
Carry- overs 
Funds at 
SLAC 
Funds from 
LANL (to UCSD) 
Funds from LANL 
(LACOR to UCSD) 
Funds from 
SLAC (to UCSD) 
Total, Fed. 
0 verhead 

Non-Federal: 
Campus 
(UCSB / UCSD) 
Special Funds 
(from UCSD) 

Notes: 

89/90 

2/1/89 to 

$235,000 

29,000 

25,000 

1/31/90 

$289,000 
60,000 

20,000 

90191 

2/1/90 to 
1/31/91 

$245,000 

15,000 

$260,000 
58,000 

20,000 

25,000 

91/92 

2/1/91 to 
2/29/92 

$267,000 

20,000 

15,000 

$302,000 
65,000 

20,000 

92/93 

3/15/92 to 

$320,000 
3/31/93 

15,000 

10,296 

15,000 

$360,000 
82,000 

19,500 

93/94 

4/1/93 to 
3/31/94 
$290,000 

15,000 

52,000 

44,000 

$401,000 
86,000 

11,500 

1. 

2. 

The overhead is a projection, based on proposals. 

This project is a joint effort with the AFEL group at LANL to investigate x-ray 
production in the “Compton Backscattering,, process, as a possible tool for protein 
crystallography and as a prototype for the production of gamma rays for a “Gamma- 
Gamma Collider” which is being investigated as an option for a Next Linear Collider 
at SLAC. 

The support of personnel in IIRPA has included the Research Professor series, three 
positions ($170,000 in salaries in 92/93); graduate students, total of seven during the last 
5 years ($15,000 in salaries last year); undergraduates, 12 students over the last 5 years 
($11,000 in salaries last year) and a small level of staff support($12,000 in salaries last 
year). 

The Institute has been receiving administrative services from other other administra- 
tive centers (IPAPS at UCSD and the Quantum Institute at UCSB), and the costs of those 
services do not appear in the above summary. 


