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THE ACCELERATOR: JANUARY 1976 TO JULY 1976 

P. V. Livdahl 

Introduction 

The 18-month period covered by this report may be characterized as a 

time in which operation for high-energy physics experimentation was con-

solidated into a stable routine. There have been spectacular one-shot 

achievements, but there has also been a steady growth in average perfor-

mance and improved reliability. At the same time, the flexibility of the 

accelerator has been extended. The accelerator has operated at energies 

from 200 to 500 GeV; an energy of 400 GeV became standard in July 1975 

and the flattop at this energy has been as long as 2 seconds. 

The intensity of the accelerator has increased steadily during this 

period. 
13 

A new intensity record of 2 x 10 protons per pulse was achieved 

in January 1976. The average intensity per pulse is now more than 10
13 

protons (including pu:lses on which acceleration was not even attempted) for 

periods of a month or more. We have operated with many different spill 

modes, mixing fast and slow spill to support the variegated program of the 

Laboratory. 

There have also been a number of yery significant improvements in 

various systems of the accelerator. In this report, we shall discuss these 

activities in more detail. 
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Accelerator Energy 

In July 1975, a decision was made to operate the accelerator at a 

standard energy of 400 GeV. The higher energy had previously been used 

for particular experiments, but it was desired to utilize it on a broader scale 

to provide more intense secondary beams and to provide an opportunity to 

solve the operational problems that had beset the occasional 400-GeV opera

tion. These hopes have been ·realized; 400-GeV operation is providing 

higher-intensity beams for experiments with reliability equal to that of lower 

energies. 

A long series of power-supply developments and improvements con

tinued through this time. A principal development has been the capacitor 

tree in the Laboratory substation. It is a system designed to match the 

impedances of the main-ring pulsed-power system and the Commonwealth 

Edison distribution system. The technical problems of protecting this 

system against the effects of ferro-resonances developing in the main-ring 

distribution system have been extremely challenging. Our ability to run at 

higher energies with good intensity has been directly related to the solution 

of these problems. 

All these developments culminated in reaching 500 GeV on May 14. 

We have always regarded 500 GeV as the ultimate energy attainable with the 

present main-ring magnets and it was gratifying not only to reach it, but to 

sustain it for some hours. I expect that we will operate at 500 GeV for long 

high-energy physics runs within a year or so. 
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Accelerator Intensity 

The new intensity records and higher average intensity has come from 

the combined efforts of many groups. A new larger-aperture column in the 

preaccelerator has made it possible to accelerate larger intensities in the 

linac--up to 2 35 mA, more than twice the design intensity. The higher linac 

intensity has made it possible to use single-turn injection into the booster, 

with a concomitant improvement in early losses. At the same time, a new 

control program for the main -ring magnet power supply was developed and 

the individual power supplies were modified and improved. Mode dampers 

for suppressing parasitic modes in the accelerating cavities that had been 

inducing beam instabilities were also developed. Dampers have now been 

installed in both booster and main-ring systems. Two new accelerating 

stations have also been constructed and installed in each accelerator to 

increase the accelerating voltage available to the beam. 

Accelerator Reliability 

Not incidental to the accomplishment of all of the programs of the 

division has been a continuous effort at improvement of reliability of all of 

the various systems. One of the most productive of the improvement pro

grams has been the development of techniques for predicting magnet deterio

ration within the Main Ring. This program has resulted in a marked 

decrease in the number of magnet failures that occur during operation. In 

the past year, an average of less than one magnet per month has failed 

during operation. Another important improvement program has been the 

replacement of all the original ceramic insulators in the main-ring rf system 
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and many associated improvements in the cavities and electronic equipment. 

Booster rf equipment has also shown steady improvement in reliability over 

this period of time. The two additional rf stations for both the booster and 

the Main Ring have increased redundancy, as well as increasing the ability 

of the systems to accelerate larger beam currents. The improvement pro

gram of main ring power supplies that has been important in increased 

energy has also improved reliability. This program is still in progress .and 

it will not be completed for another few months. 

Beam-Utilization Work 

The flexibility of beam spills has increased in this period. The 

accelerator has operated with a 2-second flattop at 400 GeV, made possible 

by the capacitor tree. The accelerator has also operated with a front porch 

of 1 second at 200 GeV and a flattop of 2 seconds at 300 GeV, giving a spill 

duty factor of 35%. 

There have also been many different spill modes, some delivering 

large beam current in fast spills for neutrino experiments and simultaneous 

slow spill to different areas for counter experiments. There have also been 

multiple fast spills to the bubble chambers during a long spill for counters. 

Another important development within the division has been the com

pletion of the Internal Target Area e~ansion program, which provides 

increased floor space for spectrometer systems to experiments using the 

interJ:).al beam. This expansion allows a wider scope of experiments to be 

performed in this area and provides facilities for more precise measurements. 
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Also completed during this period was the triple-split arrangement, 

which allows beam to be delivered to each of the three Proton Laboratories 

concurrently. This arrangement has completed the provision for servicing 

a total of six external beam -production targets concurrently, with beam also 

being supplied to as many as two targets in the Internal Target Area on each 

accelerator pulse. 

Cancer Therapy Facility 

· The Cancer Therapy Facility has progressed through the phase of 

initial investigation development of a basic shielding arrangement for the 

facility, initial dosimetry, and radiobiology measurements and has now been 

upgraded to allow operation of the facility with the objective of beginning 

patient treatment in the very near future. 

Energy Doubler 

Meanwhile, the work in the Superconductor Group has resulted in the 

production of magnets that have now raised our enthusiasm and enabled us to 

look forward to a new generation of superconducting accelerators for 

Fermilab that will increase the available energy and again test the abilities 

of the accelerator operators and the experimenters to utilize spills at much 

higher energies and with much longer spill lengths than have ever been 

available before. These activities present enormous challenges to the entire 

division and to the Laboratory for the future. 

In looking back at this period, it is apparent that the achievements are 

due to the long-term effort of many people. These efforts realize in 

accelerator performance months and even years after the inception of the 
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programs. This, I am confident, is the way it will be in the future. Those 

programs designed to produce improvements in intensity for high-energy 

physics use such as higher peak linac intensity, larger booster, etc. , will 

have their results on the time scale of a year or more. The efforts must be 

supported by the dedication of consistent periods of time for accelerator 

studies as well as manpower and dollars. With this support the outlook is 

very bright. 

It has been a privilege and pleasure to act as the leader of the 

Accelerator Division in this past year. I should like to take this opportunity 

to thank all of those in the entire Laboratory as well as the division for their 

efforts in this period and wish that everyone will have as much success under 

the new division leadership. 
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1976 SUMMER STUDY ON THE UTILIZATION 
OF THE ENERGY DOUBLER/SAVER 

Joseph Lach 

For the first time since 1973, a summer study to consider future 

projects at Fermilab was held. The Energy Doubler /Saver has reached a 

stage of. reality where serious planning for experiments and the upgrading 

of existing facilities must begin. 

Summer studies to chart future physics and facility plans are a method 

that has been used in the past to focus the attention of both our users and 

staff on long-range goals. The summer studies of 1968, 1969, and 1970 

provided major input for the design of our present experimental areas. In 

1973, a study was held which focused on long-range accelerator projects. 

Here many of the ideas that went into the Energy Doubler /Saver and POPAE 

arose. All the summer studies except that of 1970 were held in Aspen, 

Colorado; the 1970 study was held at Fermilab. 

It was generally felt that the 19 70 study was not as productive as the 

others, mainly because it was difficult for people to concentrate their efforts 

on the topics of the study. As the Laboratory experimental program became 

more active, both outside users and staff found the "distractions" of the 

Laboratory too great. It became clear to us that if a summer study was to 

be successful, it had to be away from Fermilab where a concentrated effort 

could be mounted on our long-range problems without the many distractions 

(some very exciting!) of Fermilab. 
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The 19 7 6 summer study lasted for two weeks (June 2 8 - July 9). It 

followed directly the summer Program Advisory Committee (PAC) meeting 

in Aspen. To maximize the interaction among the participants, the group 

was kept relatively small--about 40 people at any given time. The group 

contained about 15 Fermilab staff members and 25 outside users drawn from 

all over the country, as well as two participants from CERN. 

Work at the study very soon divided itself into two broad categories. 

First was the use of the Energy Doubler /Saver as a colliding-beam device 

(either pp or pp) and second was the use of 1000-GeV protons in the external 

experimental areas (Neutrino, Proton, or Meson Laboratories). Interest in 

the use of the Energy Doubler I Saver as a collider had been mounting all 

spring and .a proposal had been received for studying pp collisions at very 

high center-of-mass energies, using collisions between the Doubler and the 

present Main Ring ( P-491 ). At about the same time, a set of proposals 

(P-492, P-493) bad been submitted to inject antiprotons into the Doubler to 

produce pp collisions at very high center-of-mass energies. A somewhat 

earlier proposal ( P-4 7 8) bad advocated building a small storage ring and 

colliding its protons with those in the Main Ring. These bad generated a 

great deal of excitement and all were to be acted upon the PAC the week 

before the summer study. As reported by E. L. Goldwasser in the pre

vious issue, the PAC rejected all of these proposals, thus giving the summer 

study a clean slate with which to work. 

Although the PAC bas rejected the specific proposals, they recommended 

that the uses of the Doubler as a collider be vigorously pursued. The 1976 
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Energy Doubler /Saver Progress Report and the above experimental proposals 

served as the major input for this portion of the study. The discussions were 

far-ranging and covered both the new physics that would be probed and its 

input to the design of the Doubler itself. For example, the number and 

geometry' of the collision regions were discussed at length and all of us were 

impressed with the wide variety of options that were available. Although 

there were few firm conclusions, an attempt was made to better define the 

problems and to catalog the possible solutions. There were approximately 

40 papers either written or promised that dealt with either pp or pp collisions. 

While the colliding beam aspects had clearly caught everyone's fancy, 

there was still great interest in the utilization of 1000-GeV protons in the 

three external experimental areas. Groundwork has been started earlier 

this year with the organization of working groups in each of the three depart

ments. These groups consisted of interested outsider users as well as 

Fermilab staff members and met at regular intervals right up to the time of 

the study. Their preliminary work served as an effective starting point for 

the study. 

The interest in the Neutrino Laboratory centered on the physics that 

could be done with the higher-energy neutrino beams that the Doubler would 

provide. This is probably one of the most exciting fields to explore at 

Doubler energies and a great deal of the discussion was centered on how to 

provide separate targeting for the neutrino, muon, and hadron beams that 

now exist but have considerable interference. Specific geometries were 

proposed that could solve this problem. As in all previous summer studies, 
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the adequacy of the neutrino shield was much discussed and the same incon

clusive conclusions reached. 

A significant portion of the Proton Laboratory program is already 

being developed with 1000 GeV in mind. The high-intensity pion beam is 

being built as a 1000-GeV transport and will be able to target the full Doubler 

intensity. The planned Proton-Center charged-hyperon facility would also 

be able to utilize Doubler energies without modification to explore hyperon 

production at medium ranges of the Feynman variable x. The Proton 

Laboratory, with its unique ability to have multiple target stations utilizing 

1000 GeV, was recognized as the place where new experiments might uncover 

unexpected phenomena at 1000 GeV. 

There was renewed interest in the Meson Laboratory program at 1000 

GeV, perhaps because the f975 Energy Doubler/Saver Design Proposal 

mentioned bringing 1000-GeV beams to the Neutrino and Proton Laboratories, 

but did not mention the Meson Laboratory. It was pointed out that a very 

significant increase in the intensity of the present secondary beams could be 

achieved with no other modifications if the proton energy were raised to 

1000 GeV. 

Although modifications to the Internal Target Area and what a new 

Quark area might look like were both discussed, it was really the colliding

beam potential of the Doubler and its 1000-GeV proton use in the three 

external areas that the study concentrated its efforts on. It is planned to 

have the summer study proceedings available in the fall. 
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RESEARCH ACTIVITIES DURING.JULY 1976 

Halsey Allen 

Reduced accelerator operation and slower progress on the research 

program effort during July were a direct reflection of the restrictive 

financial climate at the Laboratory during the July 1 through September 30 

Transition Quarter. As a matter of fact, only 312 hours of beam time were 

scheduled for high-energy physics research as compared with a normal 600 

or more. Of those, beam was delivered for 255 hours giving a performance 

reliability of 82%. All the running was at 400 GeV and an average intensity 

above 1.5 X 10
13 

protons/pulse, with slow-spilled beam from a four-second 

flattop being extracted to all three external experimental areas. The only 

major downtime occurred on the second weekend of the month when problems 

with a linac power amplifier and the failure of an extraction septum resulted 

in one 18-hour period when there was little useful beam. 

Partially as an economy measure, but also to allow the maximum 

number of Fermilab personnel and users to celebrate bicentennial activities 

with their families, the accelerator and experimental areas were placed in 

standby from Friday evening, July 2, until midnight on Monday, July 5. The 

skeleton operating crew scheduled to monitor accelerator status during this 

period maintained a minimum level of machine operation and, with several 

staff members, carried out a number of accelerator research experiments 

during this period. With this flying start, operation for high-energy physics 

was underway promptly on July 6 and continued for the next two weeks. 
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Except for one day booster studies, a three-week facility shutdown 

began on Monday morning, July 19, and continued into August. Budget 

limitations necessitated this action and the time was used to complete a 

number of routine maintenance tasks on a low-key basis by essentially having 

crews working on only five day shifts per week, an unusual situation at 

Fermilab. Major accelerator projects accomplished during the shutdown 

included the moving of the computer control room from the Cross Gallery 

basement into a new facility across the hall from the main control room, the 

installation of a new and improved accelerating column in the preaccelerator, 

and the rebuilding of the 13.8-kV primary-power feeder cables and splices 

in the so-called P-71 manhole, an area in the main ring power-distribution 

system that had been subject to an abnormally large number of failures in 

• 
the past year. Work on these, as well as on many smaller preventive and 

corrective maintenance projects, was nearing completio11 by month's end in 

preparation for initial startup activities. 

The Neutrino Area continued its customary role as the largest con-

sumer of the accelerated 400 GeV proton beam in July. The Muon # 319 

experiment that started on June 22 continued collecting high-momentum data 

using 275-GeV muons in the Ni beam. At the start of the three-week facility 

17 
shutdown, their first run had been completed with some 7. 7 x 1 O protons 

having been delivered on their production target. Meanwhile, Particle 

Search # 379 continued to work on equipment testing and tuning in Lab E, 

using low-intensity slow-spill in the N7 /NS bypass line. The Muon Irradiation 

# 467 experiment, running in the N1 beam behind Muon # 319, parasitically 
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exposed two thallium and trichloroethylene targets in the Muon Lab during 

the week prior to the shutdown. 

Prior to the July 4 standby period, Muon Search # 435 completed the 

data -taking phase of the experiment in Proton -Central. Elsewhere in the 

Proton Area, e/y beam tests were continued in the Proton-East line and 

Photon Search #95A collected data in Proton-West. Following the July 2 

to 5 standby period, P-Central was off for four days to change over to the 

Di-Hadron # 494 experiment, which then spent the remaining nine days of 

running in tuneup and preliminary data-taking work. Photon Total Cross 

Section # 25A also began using the tagged-photon beam in Proton-East for 

apparatus tuneup, checkout, and some preliminary data collection. During 

this same two-week interval, Photon Search # 9 SA collected data in the P

We st Area for one week, after which Particle Production # 284 took over the 

beam for a week of tuning and testing prior to the shutdown, in order to be 

ready for a fast startup when the program resumes in August. 

·The research program in the Meson Area involved four secondary 

beam lines and six major experiments in July. Hadron Jets #236A com

pleted a rather long and successful first data run in M1E at -200 and +100 

GeV, a run that began in early June and also included some +200-GeV data. 

Likewise, Inclusive Neutral Meson# 350 finished the first phase of their 

experiment, taking ±100 GeV incident pion data in the M2 beam. Particle 

Search # 39 7 used the M3 beam for data collection, with Particle Search 

# 366 running parasitically behind them to make some calibration checks and 

gather further statistics on a di-hadron decay mode of interest from earlier 
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running in the high-mass region. In the M6-West beamline, Hadron Jets 

# 2 60 was taking data in relatively smooth fashion throughout the July running 

period, making use of the multiparticle spectrometer and their cryogenic 

analyzing magnet. Meanwhile, for Hadron Dissociation # 39 6 there was 

setup and testing work in the upstream portion of this same beam, parasitic 

to running for Hadron Jets # 260. In addition to these major experiments, 

Nuclear Chemistry # 81A has exposed eight targets to the primary proton 

beam in the Meson target hall since their last report, four during June and 

four in July. The MS test beam was also used by various groups for some 

incidental equipment tests. 

Three main experiments accounted for most of the running time logged 

for research at the Internal Target Area. p-p Polarization # 313 had priority 

use of the beam through July 7 and collected data at 15, 90, and 190 GeV 

during most of this period, using the spectrometer with the superconducting 

dipole and quadrupole magnets operational. p-N Scattering # 198A did some 

parasitic running during the early portion of this time and then took data at 

20 to 30, 90, and 190 GeV on a priority basis from July 8 until the shutdown. 

An electronics malfunction caused the position controller for p-p Inelastic 

# 321's warm jet to fail and damage both the vacuum system and the jet on 

the first of July. Repairs were completed and the jet was reinstalled about 

a week later, after which the group was able to run compatibly with the other 

two experiments. During the next one and one-half weeks of running, they 

collected data while pulsing the jet at six different energies from 50 to 400 

' GeV. Nuclear Fragments # 442 and p-N Scattering # 381 were also actively 
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engaged in preparations for future running and on that basis made some 

incidental use of the beam. 

In addition to routine maintenance and development work in the experi

mental areas during the shutdown, a number of projects of special interest 

were completed. In the Neutrino Area, a new target station was installed 

in the decay pipe. In Proton-West, construction began on the new Pion Area. 

In the Meson Area, the entire safety interlock system was modified and 

improved. In the Internal Target Area, a new cold-gas jet was installed for 

E-381, thorough wire-orbit measurements were carried out on the super

conducting quadrupole for the spectrometer, and improvements were made 

in the liquid-helium transport system. 
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FACILITY UTILIZATION SUMMARY -- JULY 1976 

I. Summary of Accelerator Operations 

II. 

A. Accelerator use for physics research 

Accelerator. physics research 
High energy physics research 
Research during other use 

B. Other activities 

Subtotal 

Hours 

42.1 
255. 3 
( 60.3) 

297.4 

Accelerator setup and tuning to experimental areas 
Scheduled interruption 

12. 0 
370.0 

64.6 Unscheduled interruption 
Subtotal 446.6 

C. Unmanned time 

Total 744.0 

Summaries of High Energy Ph;ysics Research Use 

#of Expts. Hours Results 

A. Counter experiments 15 2258.7 
B. Bubble chamber experiments 
c. Emulsion experiments 
D. Special target experiments 2 219 .2 10 Targets (total) 
E. Test experiments 1 5.0 Partial test 
F. Engineering studies and tests 26.4 Beam studies 
G. Other beam use 3.6 Beam tests 

19 2512.9 2 expts. completed 

III. Number of Protons Accelerated and Delivered at 400 GeV ( x 10
18

) 

A. Beam accelerated in Main Ring 

B. Beam delivered to experimental areas 
Meson Area 

Neutrino Area 
Slow Spill 
Fast Spill 

Proton Area 

Total 

0.171 

0.547 
0.000 

0.035 

0.907 

0. 75 3 
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l IV. Beam Utilization by Experiment 

Hours Results 

A. Meson Area 

Nuclear Chemistry # 81A 8 Targets 
Hadron Jets #236A 231.1 Data 
Hadron Jets #260 202.0 Data 
Inclusive Neutral Meson # 350 227.5 Data 
Particle Search # 366 29.3 Data; complete 
Particle Search # 397 238.1 Data 
Tests for Particle Production# 415 5.0 Tests 

B. Neutrino Area 

Muon # 319 219.2 Data 
Tests for Particle Search # 379 153.0 Tuneup and tests 
Test Muon Irradiation # 467 219 .2 2 Targets 

c. Proton Area 

Photon Total Cross Section # 25A 213. 6 Tuneup; prelim. data 
Photon Search # 9 SA 115.6 Data 
Particle Production # 284 93.0 Tuneup 
Muon Search # 435 30.6 Data; complete 
Di-Hadron # 494 87.2 Data 

D. Internal Target Area 

p-N Scattering # 198A 212.5 Data 
p-p Polarization # 313 36.0 Data 
p-p Inelastic # 321 170.0 Data 

Total 2482.9 
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NOTES AND ANNOlJNCEMENTS 

A REVIEW OF FORTHCOMING PAC-RELATED MEETINGS ... 

The current schedule for PAC-related meetings for the period 

September, 1976 to January, 1977 is in this issue of NALREP under "Dates 

to Remember. " A preliminary notification of the schedule for these meetings 

appeared in the July issue of NALREP at the end of the article by 

E. L. Goldwasser. 

The deadline for the receipt of material to be considered at the 

November PAC meeting is Friday, October 1. It is our present intention to 

schedule as many of the oral presentations of new proposals as possible for 

the Proposal Presentation Meeting on October 14 and 15. (This Presentation 

Meeting is an open one, and all interested physicists are welcome to attend 

and to participate in the discussion to the extent time permits. ) Opportunities 

for oral presentations at the November meeting will be very limited. 

The Multiparticle Spectrometer (MPS) Workshop scheduled for 

December 9 and 10 will provide an opportunity to discuss the future experi

mental program for that facility. Tentative plans call for a review of what 

has been learned to date during the course of Hadron Jets #260 with regard 

to both operating experience and the physics potential of the facility. A 

review of the future plans of the Meson Laboratory as they relate to the MPS 

will also be included. Groups having an interest in next-generation experi

ments for the use of this facility should submit proposals in advance of the 

November 15 deadline. Additional information pertaining to the arrange

ments for this workshop will be announced in future issues of NALREP. 



-12-

Questions about any of these meetings should be addressed to 

T. Groves in the Director's Office. 

BOOK OF SUMMARIES OF FERMILAB PROPOSALS NOW AVAILABLE. 

A book of summaries of Fermilab proposals is available from the 

Director's Office at a price of $5.00 each. The book contains a collection 

of one-page summaries of proposals which were approved or pending prior 

to the 1976 Summer Meeting of the Program Advisory Committee. 
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SITUATION REPORT - JULY 1976 

EXPERillEKTAL PROGftAll SITUUIOM RE:PORT 

THE EXPBPill!NTAL PROGRAl'I SITUATION lT F!Rl!ILAB IS SUlll!ARIZED B!LO!l'. TH! EIP!RillEKTS .lftB LISTED S!P ... RAT!D BY EIP!RI-
llEMTAL AR!A UKDIR CATEGORIES THAT B!ST OISCBIBI!! THEIR CIRCUllSTAMCE AS 01" JULY 1, 1976, FOR t:XPERill!llTS llHICH tUH: 
6!!11 COllPLET!D OR HUI! R!CIHV!D BEHi THERE IS IllDICATIOll or TH! A!\OUllT OP RUKllING THIE OR .8IPO::iURE. TH! !IPERI-
llUTAL ARIA MAll!S AR! ABBREVIATED AS POLLOllS: IllTERlllL TARGET AREA (IT"I, 11!5011 ARU (IU), llBUTRIKO AREA (llA), PROTON 
AllU (PA), 

TOTAL KUllBER OF APPROVED BIPl!Billl!llTS - 252 

AllU-BFll'I 
a. !XPEUllBllTS THAT RAVE COllPLET!D DATA TUilfG (152): 

-'2 

ELASTIC SCATTl!:ll!MG t7 
PIOll DISSOCilTIOll t66.l 
l"ORll FACTOR t216 
DETECTOR DEVELOPIU!llT I 229 
DETECTOR Ol!T!LOPK!llT 1261 
llUON SU.RCH 1335 
PARTICLE SElRCll 1416 
llllUTRAL HYP!RON '8 
llOLTI!i.ll'llll t22 
llISSIMG tUSS t51A 
QOA!Ui 175 
BEU DUllP 1108 
PION CHARGE EXCHJ.llGE f111 
INCLUSIVE PHOTON 1268 
PA.RTICLll SURCH 1357 
PARTICLE SEARCH '365 
!U!UTROll CROSS SECTIOll 14 
llEUTllO• BACPi'llJ.RD SCJ.TTERillG 112 
l!tUTRON DISSOCIATION 1271. 
llULTIGllll'IA '230 
llSUTROll OISSOCIATIOll '305 
PARTICLE SEARCH 1366 
QOARll: 172 
Pi Zl!:"llO REG!l!!UTIOll 182 
PARTICLE SllJ.RCH fJ30 
K ZERO Rl!GEllERJ.TIOll 1425 
ELASTIC SCATTERING 169A 
ELASTIC SCATTERING f96 
l'HltTIPLICITIES 1178 
EllULSIOll/PROTOllS I 200 190 
ElllJLSIOll/PROTOllS I 200 1103 
EllOLSION/PBOTOllS ill 200 f105 
Ell.OLSIOll/PROTOllS ill 200 1114 
EllULSIOll/PROTOll.5 II 200 1116 
El'IULSIOll/PROTOllS I 200 1117A 
EllOLSIOll/PROTOllS II 200 1156 
EllOLSIOlf/PROTOllS I 200 1171 
ElllJLSIOll/PROTOllS I 200 1183 
EllOLSIOll/PROTOllS ill 200 118S 
SOPE!l-HIJ.VI EL!llEHTS 1147 
!H-l'IUON 1337 
SOPllR-HEJ.Vl !LEllEllTS 1371 
FRAGll.ENTATIOll PARTICLES 1426 

NEUTRINO Ill 
15-POOT llEUTRINO/H2&NE 128J. 
NEUTRINO 1211 
15-FOOT !!II T!S'.l' 1155 
15-POOT AllTI-KBUTRillO/K2&11!1172 
15-J'OOT lllTI-ll!UTRIMO/H2&11!11BO 
llEOTB:IllO 125'1 
ll!OTUllO 1262 
llEOTRINO '320 
ll!OTRillO 1370 

-llUOll/HADROM 110011 t26 
llOON 199: 
OI-llUOll 1331 
PARTICL!SElRCH 1382 
15-J'OOT EllGilll!l!RillG RUN •234 
15-J'OOT P - P a 400 041 
15-POOT P - Pit JOO 1343 
30--IllCH HYBRID t2B 
30-IllCH P-Pll 300 j1J71. 
30-INCll Pl+ & P - P ii 100 t12U 
30-IllCH PI- - P ii 100 1125 
30-IllCH PI- -,pa 200 t137 
30-IllCll P-P ii 400 1138 
30-IlfCll P-P ii 200 1141A 
30-IICH Pl- - P II 300 11~3A 
30-IllCll HIBRIO t15q 
30-IllCH P - P&ME II JOO 1161 
30-IllCH PI- - P&llEI 200 1163A 
JO-IllCH P - 0 I '100 1196 
30-IllCH P - D ii JOO 1209 
JO-INCH PI+ & P - P ii 200 1217 
30-IllCK PI- - DI 200 t218 
30-INCK PI+ 6 P - P it 60 1228 
30-IllCH P-Pil 100 1252 
30-IMCK P - D ii 200 1280 
30-IllCll HlBRI0#281 
30-IllCH PI+ 6 P - DI 200 1295 
30-IllCK PBU - P 1100 1311 
llOllOPOLE 13 
PROTOll-PROTON IllELJ.STIC 11U 
llOllOPOLE 176 
LOllG-LHED PARTICLES 1115 
SOPEll-BEAVI BLEllEllTS 1142 
lllSSIVB PARTICLE SEARCH 1199 
BEAii DOl'!P 1211 
LORG-LIVEO PAllTICLES 12J9 
QUARK 1276 
DETECTOll D!VELOPll.!llT 134 
QUARll: 1297 
DBTECTOR OEVELOPllEllT fJ27 
PLASTIC DETECTORS 1275 
Er!ULSIOll/PROTOllS it JOO 1181 
!11.ULSIOll/PROTOllS I JOO 1195 
ElllJLSIOM/PROTOllS ii JOO 1232 
EllOLSIO!l/PROTOllS II JOO t2JJ 
EllOLSIOll/PROTONS ii JOO 1237 
!llULSIOll/PROTOllS ii 300 1242 
E!!.ULSIOll/PROTOKS II 300 f244 
EllOLSIOll/PROTOllS II 300 1250 

llEIER 
LUBATTI 
STORPi 
IUAll 
WAll'G 
J'ACllLER 
LUBATTI 
POllDROll 
COLLINS 
•OH GOELER 
IJ.l'!J.llOUCKI 
AllSCHJ.LOll 
TOLLESTRUP 
llELLEllA 
ll!TER 
GARELICK 
LOllGO 
llElt 
ROSEii 
LONGO 
GOBBI 
ABOLillS 
LEIPOllER 
'l:!LEGDI 
GUSTU'SOll 
'IEL!GDI 
LJ.CH 
RITSON 
BOSU. 
llOLTER 
PilllG 
llALHOTHA 
JAIN 
HEBERT 
ll;USUllOTO 

''" LORD 
'IR!TJHOVA 
RITSON 
DEBEJ.UYAIS 
URTL! 
JOllIC 
l'OIO:Ul 

CLINE 

"' BARISH 
PET!RSOll 
BillGHAll 
ERllOLOV 
KALBPLEISCH 
BJ.RISH 
SCIULLI 
CLINE 
HAllO 
AllD!RSOll 
PILCHER 
HAllD 
HUSON 

" 
SlllTH 
llAUllOD 
LAllDEll 
llORliISOll 
llOSON 
VJ.llD!R VELO! 
FIELDS 
ULBFLP!ISCH 
PL!SS 
llAPP 
WAL UR 
EllGELlllllll 

"o 
LAND!R 
UGl!ll 
rERBEL 
PERE!L 
FIELDS 
SllITH 
l!PiUTIELI 
llEALB 
EBERHARD 
PRA!lt!llI 
CARRIGAN 
STEV!:llSON 
STOUGHTON 
l'FlllKEL 
GOEBEL 
lllATI 
VAii GIMll!KIN 
HUGGETT 
t!IPOll!R 
ALLISON 
EllGI! 
CART 
m 
KillG 
111!BEllT 
LORD 

"' JAIM 
llUSUllOTO 

EX'r!llT Of RUii TO DJ.TE 

2,J50 HOURS 
BOO HOUllS 
900 HOURS 
300 llOORS 
600 HOUHS 
300 HOURS 
400 HOURS 
2,450 HOURS 
350 HOUllS 
800 HOUl!S 
1,050 HOURS 
350 HOORS 
1,800 HOUliS 
1,850 HOUl!S 
1,700 llOIJRS 
200 HOURS 
1, 450 KOU RS 
1,300 llOU&S 
650 l!OUBS 
50 HOURS 
1,1100 HOURS 
2,500 HOURS 
500 ROUBS 
3,500 HOURS 
150 HOURS 
1,400 HOURS 
2,800 HOIJBS 
2, .':50 KOUllS 
800 HOU&S 
4 STACllS 
1 STACK 
1 S'.l'AC!'i 
1 STACK 
5 STACKS 
11 STACl'iS 
1J STACKS 
6 STACKS 
3 STACKS 
2 PLAT!S 
4 !XPOSIJRES 
5 KOORS 
2 STACllS 
16 STACKS 

2,650 HOURS 
97K PII 
2,1150 HOURS 
HPi PIX 
11911 PIX 
7611: PIX 
550 KOOKS 
llOOHOD&S 
500HOURS 
400 1100115 
900 HOURS 
1,800 HOOllS 
1,1100 HOURS 
200 HOURS 
SH PII 
34K PIX 
27K PIX 
117':1K PIX 
5111i PIX 
10411: PIX 
53"11: PIX 
48K PIX 
5211: PIX 
67K PIX 
5111 PIX 
1051( PIX 
511( PIX 
5211 PIX 
1091( PIX 
106K PIX 
85K PIX 
7211; PIX 
3H PIX 
3JI( PIX 
103K PIX 
30111: PIX 
15611: PIX 
98K PIX 
4 TARGETS EXPOSED 
140 ROOllS 
5 TARGETS UPOS!O 
6 KOU RS 
1 TARGET 
2 TA!lGl!TS l!XPOSED 
2 HOURS 
350 HOUi:S 
3 'URGETS BXPOSl!O 
50 HOURS 
50 HOORS 
50 HOURS 
4 S'l:ACKS 
3 STACKS 
3 STACKS 
2 STACKS 
8 STACKS 
5 S'UCKS 
2 STACKS 
1 STACK 
1 STACI': 

26 JU 75 
22 llAR 76 

I OCT 75 
16 HOV H 
20 NOV 711 

6 JUll 75 
1 JUL 75 

22 llUI 76 
26 JOll 74 
23 OCT 74 

8 SEP 73 
2 JUll 75 

19 SEP 74 
11 FEB 76 

7 JUll 76 
51'!8 75 

20 llAR H 
2 DEC 74 

24 J.PR H 
24 APR?4 
111 APR ?5 

2 JOL 76 
11 JOll 73 
5JOL 75 
7JOL ?5 

17 llAJ 76 
3 lllR 76 

17 J'l!!B 75 
HAUG 75 
20 S!P 72 
20 SllP 72 
20 SEP 72 
20 SEP 72 
20 SEP 72 
20 S!P 72 
20 SEP 72 
20 S!P?2 
20 S!P ?2 
20 S!P72 
11 JUI! 75 
71'!0 75 

20 DEC 75 
20 l'IJ.R 76 

JO JOI! 75 
11 Jl'.lll 75 

2 NOT 75 
30 NOV 74 
25 Ill! 76 

2 JOll 75 
15 OCT 75 
20 llAR 711 

1 OCT 74 
19 llAR 7S 
16 APR 74 
17 FEB 75 
22 llAR 76 
19 Dl!C 75 

5 110' 74 
21 Dl!C 75 
1J JAN 76 
22 APR 74 

1 Jllll 73 
23 JAii H 
20 AOG 73 
10 ll&R 73 
26 AOG 75 
27 llOV 72 
10 APR 74 
13 II.AR H 
25JON 74 
18 Jilli 74 
20 OCT 75 

7 OCT 75 
15 !Uf 74 
18 SEP 74 
15 APR 74 

6 DtC 72 
11 OCT 75 
28 SEP75 

2 NO' 75 
27 Jlll 75 

11 Sl!P 74 
21 JUll 73 

1 DEC 711 
23 NOY 74 

4 JON 75 
22 AOG 73 
111 llOY 7J 

3 P!B 711 
2 llOV 75 

26JUll 74 
10 JUL74 

7 PEB 75 
20 OCT 73 
20 OCT 73 
10JOll 75 
20 OCT 7J 
20 OCT 7 3 
10JUM 75 
20 OCT 73 
20 OCT 73 
20 OCT 73 

2J JOU 1976 
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PAGE !lP!"Rill!llTAL PROGR.lll SITlllTION REPORT (CONT'D) 

ARU-BElll !XTEllT OF lltJI ro D.&TE DAT! CO!IPLETED 

Erll!LSIOll/PROTOllS ii 300 t329 TR!TJUOVA 2 STACKS 10 JON 75 
EllULSJON/PBOTONS • 300 t3711 DAVIS 1 STlCK 10 Jllll 75 
EllULSIOll/PROTOllS it JOO U19 GilCOllELLI ' STACK 10 JOii 75 
EllLILSIOll/PROTOllS ii 300 t421 DZR!L!POY 1 STACl'i 211 Jiiii 75 
EllULSIOl/PBOTOIS i1200 1271 GOTTFRIED 10 STICKS 10 JOii 75 
EllULSIOll/!IUOJS ii '50 1255 JAIN ' STlCK 16 OCT 73 
!llULSIOll/llLIOllS i 150 12051 KUSOllOTO 2 STACltS 16 OCT 73 
!llULSIOlf/PI- I 200 t264 TOUllG 2 STACKS 7 "' " EllULSIOll/PI- ii 200 1326 TR!TJ.lKOVl 5 STACKS 7 OCT 711 
EllULSIOll/PI- i 200 t339 llOLTl!R ' STACKS 9JOlf15 
l!:llULSION/PI- i12001362 JA!M 1 suer.: 9 JOll 75 
EllDLSIOll/PI- II 200 1367 WILKES ' STACKS 9 JOll 75 
E11ULSIOl/PROTOllS "° 1236 LORO 9 STACKS 9 D!C 75 
!llOLSIOll/PROTOllS 400 1243 m 7 STACKS 9 m 75 
EllOLSIOll/PllOTONS 400 1245 JAIR 1 STACK 9 DEC 75 
El!OLSIOll/PRO'l'OllS 400 1249 WOLTER J STlCKS 9 Ol!C 75 
El!OLS!Oll/PROTOllS 400 t251 KOSOl!OTO J STACKS 9 OEC 75 
!!!!OLSIOll/PROTOllS 400 1265 YOONG 3 STlCll:S 9 DEC 75 
E/!OLSIOll/PROTOllS 400 1279 KillG J STACKS 9 DEC 75 
E'IOLSIOll/PROTOllS "' 1292 GOTTFRIED 12 STlCKS 9 DEC 75 
El!ULSIOll/PROTOllS 400 t336 OGATA 2 STACKS 9 OBC 75 
B/!OLSIOll/PROTOllS 1100 1346 l!KSPOllG 1 STACK 9 DEC 75 
EllOLSIOl/PROTOllS 400 1305 PRUlSH 1 S'UCK 9 OEC 75 
El!OLSIOll/PROTOllS 400 J423 SOGillOTO ' STACKS 9 DEC 75 
l!llULSIOll/PROTOllS 11001428 HEBERT " STACKS 9 DEC 75 
EllULSIOR/PROTOllS 400 1434 DAKE J STACKS 9 OEC 75 
El!ULSIOll/PBOTOllS 400 11<61 LORD 6 STACKS 9 D!C 75 
l!llOLSIOll/PROTOllS "o 1462 GlACOlll!LLI 1 STACK 9 DEC 75 
EllOLSIOll/PROTOllS 400 1463 TRETJAKOVA 2 STACKS 9 OEC 75 
TACHYON llOllOPOLE 1202 BARTLETT COSllIC ... , RU llMING " m 76 

PHOTOPRODIJCT!Oll 167A 1" 2,500 HOURS 21 DEC 75 
PUITICLE SURCH 1100A PIEIOOE 1,150 HOOBS ' APR 74 
PARTICLE SEARCH '300 CROlllM 750 HOOIIS " APR 76 
DI-1!0011 1358 LEE 400 HOURS ' OCT 75 
/!0011 SEUICH 140 lDAIR 500 HOURS ' '" 75 
LEPTOll "' Ll!DERl!lll 2,800 HOURS 1 Ol!C 711 
PARTICLE SEARCH 1187 Ll!OERlllll 200 HOURS 6 MOY 73 
110011 S!!llRCH #!<35 ADAIR 250HOORS 2JUL 76 
DI-110011 I~ 36 ADAIR 200 HOURS 29 OCT 75 

In.-c-o PROTON-PROTON SCATTERING t36l COOL 700 HOURs' 2~ JOll 7 3 
PHO'JOll SEUICH t63l lllLKER 2,600 HOIJRS 13 lllR 75 
PROTON-PROTON IUSSIMG llASS 167A SlllllES 600 HOIJilS ' '" 7J 
PHOTON SEARCH 1120 CLIME 1,200 HOURS 29 lllY 73 
PARTICLE SURCH 1184 lllllOERER 800 HOURS 29 "' " PROTOll-DEllTEROll SClTTBRillG 1186 !IELISSillOS 450 HOURS 19 AUG 74 
PROTOll-llUCLEON IllCLOSIVEl188 Sl!lllES 1,050 HOURS 9 t'IAT 73 
PB.OTOll-PROTOll Ill!LlSTIC 1221 l"RlllZlKI 950 HOIJiS 5 SEP 7U 
PllOTOll-llUCLEOll Ill!!LlSTIC 1317 COOL 1, ~00 HOUllS ' "' 75 
PlRTICL!: S!lRCI! 1363 OLSEll 650 Hou.as 9 APll 75 
PARTICL!: PRODUCTION ·~ 1 8 Slllll!!S 900 HOOllS 22 OCT 75 .................................................................................................................................................... 

B. EXP!RI!'IEllTS THAT lR! IM PROGRESS (31): 

TOTAL CROSS SECTION 110~ 
IllCLUSIYE SClTTRRIKG 1324 
HADROll JETS 12361 
POLAllIUD SCATTERING 161 

-!12 INCLUSIVE ll!OTR.lL l'IESON 1350 
-Ill NEUTllOll ELASTIC SCATTERING 1248 

PARTICLE SEARCH 1397 
HlOROll JETS 1260 
INCLUSIVE SCATTEllING 1118A 
llUCLElR CH!!l!ISTRT 1811 

llA -l!UTR!MO 15-FOOT llBUTRUO/H2 l45A 
15-l"OOT lllTI-lll!UTRill0/112 131A 
PARTICLE SEARCH #2ij7 
15-FOOT llEUTRillO/H2 & NE t53A 

-llUOll/HAOROll llUOll 1319 
TEST 110011 IRRADIATIOK 1467 
15-l"OOT PI- - P ifl 100 t83A 
15-l"OOT PI- - P&NE ill 200 189 
15-FOOT PI- - P ill 360 139~ 
30-IllCH P - Dill 100 1194 
30-IllCH HtSRIO t299 
SUPJ!:R-l!EAYY !Ll!llEllTS 1285 

Pl -PE PHOTOll TOTAL CROSS SRCT!Oll 1251 
PARTICLE SEARCI! 1325 

-PC 01-LEPTOll t288 
-Pll PHOTON SEARCH t951 

P&llTICL! PRODUCTIOll 128~ 
PROTOll-PROTON ELASTIC 11771 

PROTCll-PROTOll INELlSTIC 1321 
PROTOll-lllJCLEOll SCATT!llillG 1198A 
PROTOll-PROTOll POLARIZATION 1313 

JliYCU. 
llEISB!RG 
!IOCKETT 
CH11!8l!RUIN 
KUllE'f 
LONGO 
ROSEii 
llCLl!:OD 
FRI!!Dl'llN 
lllUl"!llll 

"' DERRICK 
BUR HOP 
SALTA'! 
CHEii 
l'REEDlllll 
KITIGlKI 
!'RETTER 
HDSOK 
II UR PHY 
PLESS 
LEDER Ill II 

CALO'IELL 
CROJIIll 
LEDERllAN 

'" WALK RR 
ORBlll 

LEl'!-l"RlllZillI 
OLSEN 
llEAL 

EXTENT 01" iiUll TO DlT!: DATl' OF R!Cl!llT RUii 

1,400 HOURS "" 75 
~00 HOUllS APR 76 
950 HOUliS '"' 76 
700 HOURS '"' 76 
200 HOURS JUL 76 
1,150 HOURS "' 76 
7SOHOURS "' 76 
1,650 HOURS JUL 76 
1,200 HOURS JUL 76 
136 BO!IBAB.OllEllTS JUL 76 

162K m "' 76 

'" "' APR 76 
350 HOURS JUL 76 
64K PIX JOL 76 
350110UiS JUL 76 
2 TARGETS ElPOS!!D JUL 76 

'" "' "' 75 

"' PH JUL 75 
20K PIX APR 76 

"' "' OCT 74 
159K PH "' 75 
3 TARGETS HlPOSED JUL 75 

400 HOIJRS 1 JUL 76 
700 HOUR!> ' JUL 76 
2,900 HOURS 1 JOL 76 
1,750 HOURS ' JUL 76 
;;o HOUiS 1 APR 76 
750 HOOllS ' APR 76 

1,300 HOURS 1 JUL 76 
1,100 HOURS 1 JUL 76 
1,050 HOURS 1 '"' 76 .......................................................................................................................................... 

C. EXPERil!!!llTS THAT ARE IN TEST STAGE (6): 

" 
_,, 

PARTICLE PBODUCTIDll i415 PON DROii 1 JUL 76 
-'6 HlO!lOll OISSOCIATIOll 1396 GOULIANOS so HOURS l JUL 76 

" -l'lUOll/HADRON llUOll 1398 llILSOll 150 HOURS 1 Jill 76 
-15-l"T PARTICLE SEARCH 1379 llOJCICKI 10 fl.OURS 1 JllL 76 

" 
_,, 

H!ICLBU PBlGllEllTS fq66 KAIJl"lllll 1 JOL 76 -ec Dl-HAOROll 149ij LEDER I'll II 1 JUL 76 ......................................................................................................................................... 
D. EXPEllI!'IEllTS BEING INSTALLED (9): El'Il'!llT 01" lPPROYlL 

111-111 
-'2 

Ill -lll!!UTRillO 

l"ORll l"ACTOR fij56 
PARTICLE SEARCH 1472 
f'( ZERO CROSS SECTIOll lq86 
K ZERO R!!GEllEB.lTIOll 1226 
llOLTIPlRTlCL! 11101. 

ll!!UTRillO 1310 
DI-llUO!I' 1482 

STOllK 
STAlfl"IELD 
llillST!I!I' 
Tl!!LEGDI 
llCLl!OO 

CLilfE 
BARISH 

500 HOURS 
600 HOURS 
200 HOUliS 
600 HOURS 
600HOOBS 

1,000 HOURS 
PARASITIC RUllllIHG 
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PROTOll-llUCU:Oll SClTTERIMG tl81 
llDCL!lli FRlGll!llTS 111112 

-15-

llALAPIOO 
TURllOT 

300 HOURS 
400 HOURS ............................................................................................................................................................... 

I!. EIP61l!llEllTS TO BE SET UP llITllill l Y!AR (25): 

llA -H1 PARTICLE SEARCH f.354 
-112 LAllBOl l'llGMBTIC HOllEllT 1440 

PlRTICLB SEARCH 1411 
PARTICLE S!ARCH 11113 
PARTICLE SElRCH 1439 
HADROll JETS 1395 

-113 "llEUTROll-llUCL!US Ill!LASTIC 1438 
-llU IllCL!ISIV! K-SHORT 1383 
-!'16 BACl(llARD SCATTBRillG 1290 

ASSOCIATED PRODUCTIOll f.99 

KA -NJ';OTRillO llMTRillO 1253 
-llUOll/HADROll PARTICLE SEARCH 1369 

llUON t203A 
l'oUON 1391 

-30-I!I 30-HICH PI- - 0 ii 360 1338 
30-IllCH PBlR - 0 ii 100 t345 
30-IllCH PBAR - P ilSO #344 
30-INCH PI+ & P - P ii 300 1217 
l"l'oULSION/llEll PARTICLES 1386 

ITA-C-0 

DETECTOR OEVELOPllENT 149S 
EllDLSIOll/ELECTROHS it HI E 1340 
!llULSIOll/!LBCTROllS ii >100 1399 
PHOTOPRODUCTIOll 11521! 
PlllTICLE StABCH 1400 

PROTOll-HELIUll SClTTERING 1289 

BAl'\!R 
BUllC! 
GARELICK 
GARELICl'i 
GAR!LICl'i 
SELOVE 
JOllES 
KOBRAK 
BlK!'ll 
DIEBOLD 

" KIRl'i 
l'i!RTH 
K!llTH 
llORUASU 
El'iSPOllG 
GUTH 
tAR!IES 
LORD 

GRUHN 
DAl'iE 
GOLDE II 
HEUSCH 
PEOPLES 

11.ALA!'IUO 

200 HOUliS 
160 HOURS 
250 HOURS 
150 HOUiiS 
400 HOOilS 
450 HOUQS 
200 HOURS 
500 HOURS 
900 HOURS 
500 HOURS 

1,000 HOURS 
600 HOUliS 
500 HOOliS 
250 HOURS 
SOK PIX 
1001'i P!t. 
10011 PU 
30011 PIX 
Ell.ULSIOll E.LPOSUl<li 

PlRASITICRUllllillG 
EllULSION f;lPOSUli£ 
S STACKS 
350 HOURS 
400 HOURS 

100 HOUliS ........................................................................................................................................................... 
f. OTHER APPROVED EXHRill.l!NTS (29): 

l'oA -l'o1 HADROll DISSOCIATIO"ll 1272 
-11.2 LUSOA POLAllIZlTIOll #441 

IllCLUSIVE llEUTBON 1404 
PIOON SElilCH 1453 
IllCLUSIV! SClTTERillG #1151 
PARTICLE Sl!ARCH 1490 
l'ORl'o !'ACTOR 1446 

15-l"OOT lll!:UTRINO/D2 I 151A 
15-l"OOT llBOTRill0/D2 #227 
15-POOT UITI-llEUTRIN0/02 1390 
llEOTRillO 1356 
15-l'OOT N!UTRIMO/H2 t llB IJSO 
15-FOOT AllTI-IEUTlUllO/H2&111!#388 

-J'IUOll/HlORON EllULSIOll/PIUO!IS ii 200 1424 
OI-llOOM t4411 

-15-l"T 15-l'OOT P - P & NE a 400 1291 
-30-Ill 30-IllCH P - P ill 500 1201 

30-IllCH PBlR - p a 200 1392 
JO-INCH PI- - Pil 150 1393 
30-INCH PI- - HI Z ii 300 •304 

-OTHER DETECTOR DRVRLOPllEllT t206 
EPIULSIOll/PI- a 200 #481 

Pl -PE PHOTOPRODUCTIOll 1401 
Pl'IOTOPRODOCTIOll f458 
PllI PHOTOPRODUCTIOll #263 

-PC CHARGED ll?PEROll 1497 
-Pll PION INCLUSIVE t258 

C-TEST 1302 
tl!JLTIGA.llllA #192 

PER BEL 
PON DROii 
JOMES 
FRISCH 
BARTOll 
SAllDllE!SS 
AM!C!'!llBRUDT 

511011 
EllGELllAllll 
GAR1'IllKEL 
SA.RISH 
SAL TAY 
STEVEllSOll 
11ADA 
Sl'oITH 
llAllll 
EllG!LllAllll 
NEALE 
PLESS 
llALKER 
!OOH 
TH AHAS HI 

GORKLEY 

"' CHl!ll 
LACH 
PIROUE 
CEST!R-REGGE 
GUIRAGOSSIAN 

600 HOllRS 
150 HO!lilS 
500 HOURS 
600 HOURS 
400 HOU~S 
600 HOURS 
500 HOURS 

10011 PIX 
10011 PIX 
30011 PIX 
1,000 HOUliS 
20011 Pil 
20011 PU: 
!llULSIOll E:tPOSUliE 
400 HOUliS 
2511 PIX 
SOK PIX 
100K PI:t 
30011 PU: 
200K PU 
200 HOURS 
EllULSIOll £.iPOSURE 

300 HOURS 
300 HOURS 
600 HOUliS 
400 HOURS 
800 HOURS 
400 HOUliS 
400 HOURS ................................................................................................................................................... ......................................................................................................................................... 

l?EllDillG PROPOSALS (31); EXTEllT OF REQUEST 

" 
_,, DETECTOR DEVELOPltEllT 1421 Y!Hll so HOURS _,, 

LAllBDl B!Tl DECAY 1361 POii DROii. 300 HOURS 
PARTICLE SElRCH 1417 llElllSTEU' 500 HOUliS 
LAPIBDA-B&R PRODUCTIOll 1495 HELLER 400 HOURS 
K• PRODUCTION 1449 ABOLillS 600 HOIJRS 
!IEUTROll-Dl!UT!ROll ELlSTIC 1419 ROl!J';RTS 300HOU1iS 
HADRON DISSOCilTIOll #312 !D!LSTEill 1,000 HOU.&S 
PA!lTICLE S !ARCH 1469 CUTTS 150 HOUliS 

NEUTRINO 1355 BARISH 1,1100 HOURS 
15-POOT llEUTRI!IO/H2 & !IE 1389 TENNER 100!( '" 15-FOOT llEUTRillO/H2 & " 1455 PETl!RSON 200!( m 
NEUTRINO t496 CHEii 1,000 HQUliS 

-llUON/HAORON PIOll OISSOCUTIOll 1318 ASCOL! 1100 HOUliS 
lllJOll 1348 llILSOll 1100 HOURS 
Ell.DLSIOll/!tuOllS ii so- 1 00 t373 JAIN !llULSIOI! E:tPOSUliE 
DI-l'oUON 1443 PI LC HU '" HOURS 
llUOll fll48 lHLSOlt 300 HOURS 
T!ST PARTICLE SEARCH h51 BRANDl!!IBDRG 100 HOURS 
11.UOll 1487 SESSOllS BOO HOURS 

-15-FT 15-FOOT P - P it > OR "300 '208 Tll'iIBAEV 151{ PIX 
-30-Ill 30-INCH I(+ - ,, 150 '315 RUBill 400K P!I 

30~INCH PBAR - ' ii 100 1394 WHITllORI! 2,00011 rn 
30-INCH HYSRIDl48S PLESS 2,500!( rn 

" 
_,, 

PHOTOPRODUCTION 11150 CALDllELL 500 HOUliS _,c CHARGl!D HJP!ROll 1353 ECKLUND 600 HOUiiS 
HADRON JETS 1246 SELOVE 600 HOURS 
ELASTIC SClTTERUG 1301 GETTNER 1,000 HOURS 
DI-~0011 t326 PIROUI! '00 HOURS 
ELASTIC SCATTERING 1341 iiALKl!R 1,200 HOURS 
HAORON-llUCLSON SCATTERING 1420 GUIRAGOSSIAll 1,100 HOUliS 
ELECTROPRODUCTIOll 1454 GUIRAGOSSUll 1,500 HOURS 
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