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THE FERMILAB SUMMER PROGRAM FOR MINORITY STUDENTS 

The Equal Employment Opportunities Staff 
and 

The Summer Program Committee 

Introduction 

For the past six years, Fermilab has carried out a summer program 

for minority students in science. The program has evolved considerably in 

this time and the purpose of this report is to tell the development of the 

program and to acquaint the reader with its successes and failures. The 

program is operated by the Fermilab EEO Office with a Summer Program 

Committee of technical staff members choosing students and work assign-

ments, advising on the operation of the program, and acting as liaison to the 

rest of Fermilab. 

The underrepresentation of minorities in science and engin..!ering is 

well documented (for example, in Ref. 1). Although minority races are 17% 

of our population, they account for less than 2o/o of scientific and technical 

personnel. The primary objective of the Fermilab program is to stimulate 

minority students' interest in pursuing a career in science in order to 

attempt to reduce this great disparity in representation. We bring approxi-

mately twenty students to Fermilab for some ten or eleven weeks to bring 

them in contact with technical wor~ and technical workers, so that they will 

learn for themselves the attractions of a scientific career. 

Assignments 

The key to our entire program is in the nature of the students' job 

assignments. When the program began, it was thought that students would 
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gain most by working as active technicians in a large group. For a student 

from a large university with its own research programs, assignment as a 

technician might be ideal, for it would complement his academic-year work 

and would teach him how to solder, drill, order from the stockroom, and 

all the many other things all of us do, but are never taught. But such a stu

dent from a large institution probably doesn't need the stimulation of our 

program at all. 

On the other hand, there are many smaller minority institutions that 

do not have large research programs and cannot offer their students any 

contact with technical work outside their courses. It is these students we 

can help, by showing them that thete are possibilities for interesting and 

rewarding careers in science. They need to have close contact with a 

technical adviser who can show them how the work they do on a project is 

related to the total purposes of the project and can serve as an example of 

how a scientist or engineer works at his profession. 

Our feedback from students reinforces this lesson. At the end of 

every summer, we have solicited comments from the student participants 

concerning the program and their assignments. There has been an over

whelming consensus, and these comments have been instrumental in the 

evolution of the program away from "technician" assignments toward 

''student-participant'' assignments. 

To create these assignments, every winter the Summer Program 

Committee asks for proposals for assignments from Fermilab staff members. 

We ask the proposers to describe the work and any special qualifications 
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needed and to name a supervisor who will be available to the student for con

sultation and discussion. We receive more proposals than we have student 

places, so we attempt to choose those assignments that we judge will be of 

the largest educational benefit to the individual students. Good past experi

ence with particular supervisors is a guide, but is not the whole story. 

There has always been room for new proposals. We will be happy to con

sider proposals from users for work here at Fermilab. 

It may be noted that the nature of most assignments has changed. In 

earlier times, most students were involved in construction-related projects, 

whereas now most are involved in experiments or activities closely related 

to them. The number of assignments involving some computer work has 

also risen dramatically as more students are involved in experiments. 

Recruiting of Students 

We r.aid above that students from large universities probably do not 

need our program. In addition, approximately three-fourths of the bachelor's 

degrees awarded to minority students in physics come from predominantly 

minority institutions. These institutions are therefore a good source of 

students for us. Over the years, we have established good relations with a 

number of these institutions, primarily in the South and Southwest. In the 

last year, we have also begun to take a few students from large institutions 

(URA universities). We believe that this mix of students will enhance their 

mutual educational opportunities. We are interested in receiving recommen

dations of worthwhile students from university faculty members. 
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Members of the EEO staff and the Summer Program Committee visit 

each campus and interview interested students. After consultation with 

faculty members, they choose two students from each institution to invite 

to our program. We have found the advice of faculty to be important, because 

they know their students' capabilities very well. 

This technique of interviews at students' institutions may seem compli

cated and expensive, but we have found that it is all too possible without 

interviews to choose students who do not do well in our program. Our visits 

have the additional advantage that they open a window to a larger world even 

to those students who are not yet advanced enough to be chosen for our pro

gram. 

The best time for a student to be in our program is between his junior 

and senior years. We take a few graduating seniors, but their career 

decisions have usually been made by graduation. It is more difficult to find 

good assigmnents for sophomores-juniors because they have not taken as 

many physics or mathematics courses. We take a few sophomore-juniors 

and work to find the right assignment. 

This summer was a rarity in that we had no students returning for a 

second summer in the program. We have encouraged returning, but have 

found recently that the program's utility to a student decreases significantly 

after two years. We therefore discourage students from returning for a 

third year. 

The pay we offer the students is adequate, but not sensational, because 

it is not our objective to provide them with a merely lucrative summer. We 
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also subsidize their housing and provide transportation. Almost all of our 

students depend to some extent on their summer earnings during the school 

year. But if a student's primary goal is to earn money, he will probably do 

better working and living at home. We hope that our students will be able to 

save some money, but will get even more in educational benefits of value in 

the longer range. 

We are not the only summer program extant, and we find that there is 

some competition for the better students among the several programs. Our 

recruiting has been forced to move somewhat earlier in order to offer our 

program to the students as one of their possible alternatives. Recruiting is 

now usually finished by the end of January. When the students have been 

matched to assignments by the Committee, we inform each student of his 

prospective assignment and supervisor. The supervisor frequently also 

communicates directly with his student in the spring with information on 

how to prepare for the summer. 

Summer Operation 

We arrange for transportation of the students from their home to 

Fermilab, and return at the end of the program. We have housed them in 

dormitories at Aurora College, on the far west side of Aurora 15 miles 

from Fermilab. We would prefer to house the students at the Laboratory, 

but the shortage of on-site housing in the summer has made that impossible. 

The students need some way of getting from Aurora College to Fermilab and 

back. In past years we had bussed them, but this year we have been able to 

alleviate the difficulties of busing by providing several leased automobiles. 
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The students have worked out the sharing of these cars among them and have 

not abused the use of the cars. 

When the students arrive, we orient them to the Laboratory and to 

Chicago (the largest city that many of them have ever seen), then take them 

to their supervisors. We continue to gather the students all together through 

the summer, first for a series of introductory talks by staff members on 

technical topics (electronics, high-energy physics, programming, statistics), 

then for reports by the students themselves on their works. These student 

reports have become an important part of the educational process, very 

much like an undergraduate seminar at a university. We also provide some 

electronic equipment for the students to experiment with. 

Up to this point, this report may sound as if the summer program runs 

like a well-oiled machine. Any smoothness we now have has come after 

some years of trial and error. But even with our experience there are still 

problems that inevitably arise, of assignments that are wrong or misunder

stood, of communications problems, and so on. The solution of these prob

lems is usually worked out by the Program Coordinator. Professor James 

Davenport, Chairman of the Physics Department of Virginia State College 

has spent several summers at Fermilab in this capacity. Having someone 

available to handle these problems is important, because it means that they 

do not grow to the point where they ruin a students' entire summer. 

Conclusion 

Most of our recent students are still in school. Of the earlier summer

program participants (through 1974), a remarkable 40o/o are in graduate 
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school, and one fourth are still undergraduates. Another quarter have 

become scientists, engineers, or teachers. The Laboratory has hired 

three for its own staff. The remaining 10% have entered other careers. 

We consider this a good record of success in meeting our primary objective. 

It is undoubtedly true that much more needs to be done in this field. 

But within the framework of Fermilab' s commitment to physics, we have 

managed to help some minority students towards careers in science to 

alleviate the disparity in numbers cited in the introduction. 

This report is a summary of the work of Kennard Williams, Joyce 

Downs, Robert Sykes, Warren Cannon, Roel Rodriguez, and Joyce Curry 

of the Fermilab EEO office, Richard Carrigan, Francis Cole, Eugene Fisk, 

E. L. Goldwasser, James Griffin, Fred Hornstra, Shirley Jackson, 

Cordon Kerns, Ernest Malamud, Frank Nezrick, Raymond Stefanski, 

Dennis Theriot, Timothy Toohig, and Herman White of the Summer Program 

Committee, and James Davenp0rt of Virginia State College. 

Reference 

1. A. Wilburn, Science 184, 1148 (1974). 
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NOTES AND ANNOUNCEMENTS 

DEADLINE FOR THE MULTIPARTICLE SPECTROMETER WORKSHOP. 

We call to the attention of our readers that the deadline for the receipt 

of material to be considered at the Multiparticle Spectrometer (MPS) Work

shop is.November 15. This workshop is scheduled to be held December 9-10 

and is intended to provide an opportunity to discuss the future experimental 

program for the MPS 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 experiments 

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 the next issue of NALREP. 

Any qu~stions about this meeting should be addressed to T. Groves in the 

Director's Office. 

HISTORY OF SCIENCE·ROOM. 

A room in the Fermilab library is to be used to collect materials 

related to the history of nuclear and particle physics, with emphasis on 

particle accelerators. We believe that the Fermi National Accelerator 

Laboratory will be a good location .for such a collection because of its 

relevance to our work and because of the interest of many Laboratory 
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people. It is intended that our work in this area will be coordinated with 

the History of Physics Center of the American Institute of Physics. 

We plan to collect material both from the history of these sciences in 

general and from the story of the beginnings of Fermilab. We also hope to 

collect selected equipment of historical interest from Fermilab experiments 

as they are completed. 

Any suggestions are welcome. 

STORAGE AT FERMILAB. 

The Library Committee 

(R. A. Carrigan, F. T. Cole, 
R. A. Lundy, J. A. MacLachlan, 
R. E. Shafer, and R. E. Shrock) 

Warehouse storage space at Fermilab is very limited. Recognizing, 

however, that there may be occasion to store experimental apparatus, 

shipping crates, skids, and the like locally rather than returning them to 

the home institutions, arrangements have been made for storage at a leased, 

off-site warehouse. Users wishing to take advantage of this service should 

contact F. Assell, Extension 3575, to have material placed in, or retrieved 

from, storage. There is a nominal charge for warehouse storage based on 

a pallet-sized module of 4 ft x 4 ft x 4 ft requiring a 16 square foot area. 

The charge is $1.50 per square foot per year, or a minimum of $24.00 per 

year ($12/6 months). 

Charges for material in warehouse storage will be billed semiannually 

to the requestor' s budget code. There will be no charge for material stored 

out in the weather, for example, at the railhead. Also, material released 

as surplus or excess will not be charged. 
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RESEARCH ACTIVITIES DURING SEPTEMBER 1976 

Halsey Allen 

The September operating schedule for high energy physics research 

was once again greatly curtailed by the tight operating budget which limited 

the scheduled beam time to less than 400 hours during the month. For the 

first 14 days, the experimental research program and accelerator operating 

mode were essentially a continuation of August's running, using a two

second slow-extracted beam along with "pinged" beam for the 30-inch bubble 

chamber during part of the time and, in addition, some periods when a fast 

slow-spill pulse of one-millisecond duration was delivered at the end of the 

flattop for tests in the Neutrino Area. Throughout this two-week period, 

the accelerator continued the spotty performance (62% reliability) that had 

characterized the August operating record, with linac, booster, and main

ring component and vacuum failures all contributing to the major periods of 

unscheduled down time. A significant milestone was achieved on September 

7, however, when the first patient received treatment in the neutron beam 

of the Cancer Therapy Facility. 

At mid-month there was a one-day period of accelerator studies and 

repairs when the operating cycle was changed to a 200-GeV flattop with a 

100-GeV front porch, both of two-seconds duration. Slow spill at 100 GeV 

was delivered to the Proton Laboratory only, while 200-GeV slow-spilled 

beam was sent to all three external experimental areas. This mode of 

running occurred during four days at the end of the running period, proceed

ing smoothly and with essentially no downtime. Although it was short, the 
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period provided an opportunity to complete several commitments to user 

groups for data-taking with lower energy incident beam and at the same time 

allowed continued facility operation at reduced power demand levels, thereby 

qonserving both energy and financial resources. 

Early on September 20 the accelerator and experimental areas were 

shut down for the remainder of the month in order to conserve funds and 

meet the Transition Quarter operating budget. During the first week of the 

shutdown, major cleaning and maintenance work was performed on almost 

all of the 345and13.8 kV equipment in the main site master substation, 

including a long delayed repainting of poles and support structures. Basic 

power needs for the site including the Cancer Therapy Facility were pro

vided at reduced levels from the backup system except on September 25, 

when a 12-hour sitewide outage was necessary for switchgear maintenance. 

Maintenance and development work proceeded in the accelerator and experi

mental areas at a reduced pace, consistent with the budgetary limitations. 

Noteworthy accomplishments included replacement and testing of the one

turn fast extraction kicker in the Main Ring, the upgrading of the Mi beam 

line to 400 GeV and preliminary work on conversion of the M4 line to a 

charged particle beam capabili!Y in the Meson Area, the installation and 

debugging of a new interlock system and beam monitoring and instrumen

tation in the bypass hadron beam lines in the Neutrino Area and the installa

tion of a new helium transfer line for cryogenic magnets in the P-West 

Area. By the end of the month startup of the injector was well underway in 

preparation for what is hoped will be an extended period of running for high 
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energy physics, with no planned major interruptions for several months. 

The primary high-energy physics emphasis, with 400-GeV beam, con

tinued to be on the Muon #319 experiment in the Neutrino Area. The group 

completed data-taking work in the N1 muon beam line by mid-September and 

then used available 200-GeV beam time for calibration studies and tests. It 

had also been hoped to complete the commitment of 100K pictures in the 

deuterium-filled 30-inch bubble chamber for 30" p-d@ 100 GeV #345 but the 

effort was thwarted on September 7 when a piston rod in the chamber failed 

about 40K pictures short of the goal. Repairs could not be completed before 

the start of the facility shutdown. Other Neutrino-Area accomplishments 

included some startup and testing work by Neutrino #310 in Lab C, using 

muons from the slow spill that leaked through the earth shield, and, later, 

neutrinos produced by a one-millisecond fast spill pulse on the target train. 

Particle Search #3 79 used slow spill in the bypass beam to do tests and take 

preliminary data with their Lab E apparatus after the bubble- chamber failure 

occurred. Both groups made use of the beam at both 400 and at 200 GeV. 

The Neutrino Department also carried out several "beam plug" tests for a 

future antineutrino run. 

The same three main experiments continued to work in the Proton 

Area during September as had been the case in August. Photon Total Cross 

Section #25A took data at the Tagged Photon Laboratory in the Proton-East 

line, working on their run plan with a 13 5-GeV incident electron beam and 

subsequently collecting data with the electron beam tuned at 40 GeV w:hen 

200-GeV beam was available from the accelerator. Di-Hadron #494 used 
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the 400- and later 200-GeV incident proton beam in Proton-Center for their 

data-taking activities on di-hadron and di-electron production in high mass 

regions. In the Proton-West Area, Particle Production #284 completed their 

experiment except for some short SEM calibration runs. Data were collected 

over a broad range of momenta, first with 400-GeV protons incident on their 

liquid hydrogen target and later using both 1.00- and 200-GeV incident beam 

in order to investigate the dependence of energy on their results. Nuclear 

Fragments #466 also parasitically exposed one foil to the pre-target beam in 

Proton- East during the month. 

The Meson Area program was carried out by six primary user groups. 

Inclusive Scattering #324 finished collecting data at ±75 and ±30 GeV in the 

Mi West beam, making good use of the 200-GeV run to get data for the low 

energy point. In the M2 and M3 beams, Particle Search #472 and Neutron 

Elastic Scattering #248 were both in a steady data-taking mode during 400-

GeV operation while only the particle search experiment continued to run at 

200 GeV. K
0 

Regeneration #'s 226/486 continued to perform tuneup, equip

ment testing and preliminary data collection work in the M4 beam when 400-

GeV protons were available on target but only did rough tuning with the 200-

GeV incident beam. Hadron Jets #260, using the multiparticle spectrometer 

in the M6 West line, completed the data-taking phase of their experiment 

before mid-September and then spent the rest of the available running time 

during both 400- and 200-GeV operation doing calibration checks and tests 

related to planned future running for a future Multiparticle #110A experiment. 

During the period that 400-GeV beam was being delivered on the Meson 
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Area target train, Hadron Dissociat.ion #396 also used the M6 beam line 

parasitically to take data for their experiment. The M5 test beam was also 

used by several experimenters under the usual informal arrangements. 

Internal Target Area research activities were centered around three 

major user groups. p-p Inelastic #321 was able to run whenever the accel

erator was operational and used their upstream 3-mil warm gas jet to collect 

data at various circulating beam energies between 8 and 400 GeV. By the 

start of the facility shutdown, the group's data-taking work for this experi

ment except for possible future 500-GeV running, had been completed. p-N 

Scattering #198A was the prime user of the spectrometer facility during the 

period of 400-GeV accelerator operation, but the accumulated number of 

hours of data taking was relatively small because of non-concurrent failures 

of the accelerator and the helium liquifier for the spectrometer magnets. 

p-p Polarization #313 had control of the spectrometer during the four-day 

100/200 GeV running interval and was able to take data during more than 

half of that time. 



-16-

FACILITY UTILIZATION SUMMARY -- SEPTEMBER 1976 

I. Summary of Accelerator Operations 

A. Accelerator use for physics research 

Accelerator physics research 
High energy physics research 
Research during other use 

B. Other activities 

Subtotal 

Accelerator setup and tuning to experimental areas 
Scheduled interruption 
Unscheduled interruption 

Subtotal 

C. Unmanned time 

Total 

IL Summaries of High Energy Physics Research Use 

# of Expts. Hours 

A. Counter experiments 15 2560.5 

Hours 

38.6 
263.6 
(20.1) 

7.0 
277.3 
133.5 

Results 

302.2 

417.8 

720.0 

B. Bubble chamber experiments 1 26.5 29 ,007 pictures 
c. Emulsion experiments 
D. Special target experiments 1 158.0 1 foil irradiation 
E. Test experiments 
F. Engineering studies and tests 1 1.1 -;; plug tests 
G. Other beam use 16.8 

8 2763.8 4 expts. completed 

III. Number of Protons Accelerated and Delivered (X 10
18

) 

A. Beam accelerated in Main Ring @ 400 GeV o.673 
@ 200 GeV 0.468 

B. Beam delivered to experimental areas 
Meson Area @ 400 GeV 0.108 

@ 200 GeV 0.071 
Neutrino Area 

Slow Spill @ 400 GeV 0.313 
@ 200 GeV 0.051 

Fast Spill @ 400 GeV 0.019 
@ 200 GeV 0.130 

Proton Area @ 400 GeV 0.145 
@ 200 GeV 0.130 
@ 100 GeV 0.009 

Total 

1.141 

0.179 

0.513 

0.284 
0.976 
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IV. Beam Utilization by Experiment 

Hours Results 

A. Meson Area 

K
0 

Regeneration #226/#486 123.9 Setup and tests 
n-Elastic Scattering #248 146.4 Data 
Hadron Jets #260 207.3 Data; complete 
Inclusive Scattering #3 24 177.2 Data 
Hadron Dissociation #396 169.5 Parasitic tests 
Particle Search #4 72 249.9 Data 

B. Neutrino Area 

Neutrino #310 89.5 Setup and tests 
Muon #319 209.3 Data; complete 
30" p-d@ 100 GeV #345 26.5 29K pictures 
Particle Search #3 79 163.0 Data 

c. Proton Area 

Photon Total Cross Section #25A 235.8 Data 
Particle Production # 284 215.8 Data; complete 
Nuclear Fragments #466 158.9 1 foil irradiation 
Di-Hadron #494 213.5 Data 

D. Internal Target Area 

p-N Scattering #198A 68.5 Data 
p-p Polarization #313 46.5 Data 
p-p L'1elastic #321 244.4 --- Data; complete 

Total 2745.9 
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Fermi Nationa I Accelerator Laboratory 

Meson Area 

Neutrino Area 
Proton Area 

Internal Area 

PROTON-NUCLEON SCATT. tfl98P. 

P-P POLARIZATION #313 

PROTON-IWCLEON SCA TT. #381 

NUCLEAR FRAGME1HS #442 

Internal Area 

Experiments in the Research Areas 

OCTOBER 1976 - JANUARY 1977 

Proton Area 

PROTON EAST: 

PHOTOij CROSS SECT!Olj #25A 

PART I CLE SEARCH #325 

PRGTON CENTER: 

D ! -HADRON #494 

PROTON liEST: 

P-P ELASTIC #177 A 

Neutrino Area 

H~.DRON BEAl1: 

30-111. B.C. 

PART! CLE SEARCH mg 

NEUrn I NO A~[A: 

15-FT. B.C. 

NEUTRINO #310 

MUON/HADRON BEAM: 

MUOli #398 

Meson Area 

Ml BEAM: 
POLARIZED SCATTEP.i'IG #61 

INCLUSIVE SC.A TTER I NG #324 

FOR~. FACTOR #456 

M2 BEA~: 

! llCLUS I VE NEUTRAL M.ESOtl #350 

PARTICLE PRODUCTION #415 

PARHCLE SE.A~CH mz 

M3 BEAM: 

NEUTRON ELASTIC SC.mFRING ms 

M4 BrnM: 

K0 REGEMER.AT!ON .n26 

KO CROSS SECTJ Qlj #486 

M6 BEAM: 

INCLUSIVE SCATTEWIG #118P. 

BACKWARD SU.TTERPiG #290 
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SITUATION REPORT - OCTOBER 1976 
FE!dH HATIOllAL ACCEL!FlTOR LABOR\ TORY 

£XPE:RHlENTAL PROGRAll SITCTATION R"PORT 

THE !XPERillENTAL PROr.11.1.11 SITUr.TION AT FERIHLAS IS SUl\llol,IHZED B!tOil. THE ElPER::: .. ENTS All.El J.lSTJW SEPARATED BY EXP!RI
!l!!ITAL AREA !JNDER CATEGORil!S THAT BEST DESCllIBlf THElfl CIRCUl\STANC! AS or OCTOBER 1, 1'::176. f'Oa: r.XP!llll'l.!NTS VHIC!f HUE 
BE!JI COl'IPLFTED OR Hl,VE RECEIVED BEAii THl!:Rlf IS HIDICATION OF THE AllOUNT OF RUlflllN'.; Tiii:. Oil J::XPOSURE. THE &XPERl-
ll!NTAL AREA NA!U;S ARE ABBR!VIATEO AS FOLLOliS: IllTERNAL '.!'ARGET AREA (I't'A.), llESON ARU. (dA), N.i>UT!HNO AREA. (lU), PROTOll 
UH (PA). 

TOTAL lllJllBER 01" APPROVED EXPERill!Nl'S - 260 

AREA-BEUi 
L EXPERaENtS THAT HAVE CO:'IPLETEO DATA TAKING (1 63): 

E:LASTIC SCATT!RIMG t7 
PION DISSOCUTIOM •S6A 
!"ORI'! FACTOR #216 
DETECTOR DEVELOPl!ENT 1229 
Dl!:'l'l"CTOR Dl!:VELOPl!ENT #261 
l'\UON SEARCH 035 
P.t.R'l'ICLE Sl!:ARCH tll16 

-!'12 Nl!U~R.U HYPEB.011 t8 
llULT!GA'11'\A 122 
!'IISSING /USS t51A 
QUAR!t HS 
SP:A!I DU"P #109 
PIOK CIURGE EX Cd AM GE f 111 
INCLUSIVE PHOTON 1268 
PARTICLI!! S !ARCH 1351 
PA!ITICLE SEARCH #365 
NEUTRON CROSS SECTION Ill 
Nl!UTRON BACKWARD SCA'rTERING t12 
NEU'l'RON DISSOCUTIVN f27A 
!'IULTIGA!'ll'\A #230 
llEllTROll OISSOCUTIOK 1305 
PARTICLE SEARCH 066 
PARTICLE SEARCH t3H 

~ -"U QUARK #72 
Pi ZERO REr';ENERATION '82 
PARTICLE S!ARCH #330 
I'< ZERO REGENERATION 1425 

-"6 ELA";TIC SCATTERING f69A 
!LASTIC SCATTERING 196 
!1ULTIPLICITH:S t178 
fHDRON JETS ¥260 
E"ULS:ION/PROTONS I 200 190 
!llULS!Oll/PllOTOKS .t 200 f103 
EllULSION/PROTONS a 200 t105 
".l'IULSION/P8:0TONS I 200 1114 
E"OLSIOll/PROTOKS I ioo #116 
El'lllLSIOH/i'llOTONS @ 200 1117A 
El'IULSION/PllOTONS iD 200 1150 
E!'IULSIOll/PROTONS it 200 1171 
EllULSION/PROTONS ii 200 # 183 
e'llULSION/PROTONS I 200 # 11:l9 
SUPER-H'!AV't ELEMENTS f147 
DI-llUIJN 037 
SUPER-H!AVI EL£"ENTS #371 
fRAGllENTA't'ION Pt.RTICLES fll26 

llA -NEHTRHiO NtUTRillO tH 
1'5-POOT lllSUTHNO/H2&NE nRA 
NEUTRINO -21A 
15-FOOT EllI TEST i 155 
15-l"OOT ANTI-NEUTRINO/H2c;NEt172 
15-l"OOT AMT1-NEUTRIN0/ll2&11Et180 
PARTICLB SEARCH f21i? 
Nl!:llTRilfO 1254 
NSUTRINO 11262 
N!":UTRlHO #32!) 
N~UTRINO #3?0 

-"!!OK/HADRON "!J0,11 #26 
tH!Off 196 
MOO~ 019 
DI-l'IUON #331 
0AR1'ICLE SEARCH 1382 

-15-;>T 15-FOOT ENGINEERING RUN 123<+ 
15-roor P - P ai 1100 •341 
15-!i'OOT P - P ii 300 13113 

-30-IN '0-IllCH1 H'fBRID t28 
lO-J:NCH P-P it 300 •HA 
30-,ZNCH Pl+ & P - P ii 100 t121A 
30-INCH PI- - P tl 100 f125 
~Q-IMCH PI-, - P i 200 1137 
30-INCH P-P '11100 t138 
~lJ-INCH P-P ii 200 f 1111A 
10-INCH PI- - P ii 300 •143A 
30-INCH H'!BRIO #15<+ 
30-INCH P - P&ME it 300 1161 
10-INCH PI- - P&ME ii 200 t16H 
30-INCH P - 0 ii 1 00 '1911 
30-!NCH P - 0 It 1100 tl96 
10-IllCH P - D ii 300 1209 
10-INCH PI+ t P - P ii 200 1211 
10-INCH PI- - O it 200 1218 
10-INCH PI+ t P - p ii 60 t228 
30-ItiCH P-P it 100 #252 
10-INCH P - D ii 200 1280 
10-IllCH Hl8RIO '281 
10-INCH PI+ & P - D it 200 #295 
30-IllCH PBAR - P iD 100 1311 
10-INCH Pl- - D i 360 1336 
"OllOPOLE 13 
PROTON-PROTOH IHELAST!C f111A 
l\ONOPOLE t76 
LONG-LIVED PARTICLES 1115 
SUPER-HEAVY l!:LElllHITS 11112 
MASSIVE PARTICLE SEARCH •199 
E'!All OUllP #211 
LONG-LIVED PARTICLES 1239 
QDARl'i 1216 
SUPl':R-H?Atr ELEl'll!:NTS 1265 
O!Tt.CTOR DEVBLOPftENT 1311 
QUAllPi #297 
D!TECTOll Dl!:YELOPll!NT #321 
PLlS':'IC D!TBCTORS t275 
EllUL~IOll/PROTONS ii 300 t181 

SPOMiESPERSOK 

llEYER 
LUBA TTI 
STORl'i 
YUAll 
WANG 
FAC i'\L!!R 
LUEATTI 
PON DROii 
COLLINS 
VON r.OELER 
YA!'IAKOUCHI 
AllSCHALOM 
TOLLESTRUP 
MELLl!:llA 
!'!EYER 
GA~ ELIC I( 
LONGO 
RE'U 
ROSEN 
LO!'IGO 
GOBBI 
ASOLINS 
ROSEN 
LEIPUN~R 

TELl!:r.DI 
GUSl'Al''SON 
TEL!:GDI 
LACH 
RIT'>ON 
6\fSZ A 
llCLEOU 
llOLT~R 

l'ilNG 
/IUHO'l'RA 
JAH 
llE6!RT 
KUSUMOTO 
HHJ 
L(IRD 
T~ETJAKOVA 

RITSON 
DEBEAUVAIS 
EARTLY 
JDRIC 

CLIM!! 
FRY 
BARISH 
PETERSON 
BillGHA"! 
ERllOLOV 
8URH0P 
ULBFLl!:ISCH 
SARI';ll 
SCVJLLI 
CLINE 
HAND 
AllOiPSOH 
CHEN 
P!LClll!:R 
llAllD 
HtlSOll 

'° !NG!LMANll 
SllITll 
llHAMUO 
LANDER 
/!ORRISON 
HUSON 
VAllDl!:R VELO! 
f'I!LllS 
KAL8fL!ISCH 
PLl!:SS 
!"JAPP 
WALK Ell 
llURPHT 
ENGl!:t"A"lll 
O•O 
LANDER 
YAGE<I 
FERSl'!L 
f!RSl!:L 
FIELD5 
SMITH 
r!l'iUTI!L! 
ll!ALE 
l\OllIHSU 
!S!RHARD 
FRANZINI 
CARRIGAN 
STEVEN SOii 
STOlJOHTO!I 
FRANKEL 
GOl!!Bl!!L 
FRATI 
VAii GINllEl'iIN 
LEDERIUN 
HUGGETT 
LEIPUNER 
ALLISON 
£NG2 
CAR 'f 

EXTl!:NT Of' fjUN TO D.lTE OAT! C0/IPL8TEO 

2,350 HOU1;1S 28 JAN 75 
BOO HO UBS 22 l'\lR ?6 
•oo HOOiiS 1 OCT ?5 
300 HOUitS 16 •o• 14 
600 HOURS 20 llOV 711 
300 HOUJiS 6 JDll 75 

"' HOOio.S 1 JOL 75 
2, U 50 HOUiS 22 llAR 76 
350 ll001;1S 26 JON ?II 
BOO HOU!tS 23 OCT ?U 
1,050 HOUiS B SEP 13 
350 HOURS 2 JON 15 
1,BOO HOUil.S 19 SBP 711 
1,850 HfJU[d 11 '" " 1, 700 HOUllS 1 JUN 76 
200 aou .. s 5 PEB 75 
1,450 HOU<IS 20 MAR 14 
1 ,300 HOUliS 2 OEC " 850 HOUilS " APR 7U 
50 HOURS ,, 

'" 14 
1,1100 HOUflS 1" '" 75 
2,500 HUUl;IS 2 JUL 16 
l,150 HOURS 16 AUG 76 
500 HOU&.S 11 "' 73 
3,500 HOUu~ 5 JUL 75 
150 HOUICS 1 JUL 75 
1,400 HIJUilS 17 "" 76 
2,800 HOUhS 311.lil. 76 
2,550 llOUllS 17 FEB ?5 

''° ffOUitS 14 AUG 75 
2,300 HOURS 20 SEP 76 
U STACKS 20 SEP 12 
1 STACK 20 '" 12 
1 STACK 20 S!P 12 
1 STACK 20 SEP 72 
5 STACl'iS 20 SEP 12 
11 STACKS 20 SEP 12 
13 STACKS 20 SEP 72 
6 STACl'iS 20 "' 72 
3 STACl'iS 21) SEP 12 
2 PUT ES 20 Sl':P 72 
4 UPOSUUS 11 JUll 15 
5 HOURS 1 !"ES 75 
2 STACKS 20 DEC 75 
16 STACKS 20 "' 76 

2,850 Huuas 30JUN 75 

"' PIX 11 JDll' ?5 
2,450 HOUllS 2 "' 75 

"' "' 30 MO' " "' PIX 25 !l.H " 76, PIX 2 JUN 75 
150 HOURS 18 '" 76 
550 HOU<IS 15 OCT 75 
400 HOURS 20 '" " 500 HOU1:1~ 1 OCT 74 

'°' HOU&S 19 '" 75 

'°' HOU&:S 16 APR ?Ii 
1,800 HOUitS 17 l!B 15 
900 H0011S 20 SEP ?6 
1,110,0 HOU.e&S 22 "AR ?6 
200 llOURS " DEC 75 

"' PU 5 •oY " "' PIX 21 DEC ?5 

"' PH 1.l JAN 76 
11791{ PI.l 22 APR·?li 
51' PIX , JON ?1 
104K PU 23 "' " 53' PIX 2B AUG 13 

"' PIX 10 '" 13 
5" PIX 26 AUG 15 

"' PIX 21 •o• 72 

"' PIX 10 "' 74 
1051'i PH 13 '" " 51' PIX 25 JUN " "' PIX " JUN ?II 

'" PIX 20 AUG " 1091'i PIX 2') OCT 75 
106Pi PIX 1 OCT ?5 
85K PIX 15 "' " '" PIX 1B S!P ?U 

"' PIX 15 APR 1U 

"' PIX ' O!C 12 
1(!31( PU 11 OCT 75 
3!)11'i PH 28 SEP ?5 
1561( PU 2 MOY 75 
991'i PIX 21 JAN 75 
rn PIX 2B '"' " Ii TAllGETS c.Xt'OSi:OO 4 SEP 7U 

"° HOUl<S 21 '" 13 
5 TARGl!'l'S ~XPOS.lal 1 O!C " 6 HOURS 23 MOY " 1 TUIGEr Ii JUN ?S 
2 TARGETS .e:xi>oS.1W 22 AUG 13 
2 HOURS " MOY 13 
350 HOURS I FEB ?U 
3 TARGET::. i::.1.POsi::o 2 NOV ?5 
3 TARGl!:T EXPOSU.llES 2 AUG 16 
50 HOURS 26 JOll 711 
50 llOURS 10 JUL 7U 
50 HOURS 1 Pl!!8 ?5 
Ii STACl'iS 20 OCT ?3 
3 STACKS 20 OCT 13 

A. F. GREENE 

1 OCT 1976 



PAGE EXP!llil'IE111'.l.L P.6.0GRUI SITUATION llEPORr (CONT'D) 

PA -PE 

ITA-C-0 

El'IULSION/PROTONS ii 300 '195 
E!IULSIOll/PROTONS ii 300 1232 
e/!ULSIOll/PIIOTOllS I 300 t2J3 
El'IULSION/PROTONS ii JOO 1237 
P.l'IUlSIOlf/PliOTOllS ii 300 1242 
P:l'IDLSI011/Pli0TOllS i JOO 1244 
~/'IUL5ION/PROTOllS ii 300 '250 
El'IULSIOll/PROTOllS i JOO #329 
El'IULSION/PROTONS ii JOO IJH 
EllULSION/PROTONS I 300 1419 
EllULSIOll/PRO?OllS i JOO 1421 
EllULSIOll/PROTONS ii 200 1271 
!llULSION/l'IUONS ii 150 1255 
E/'IULSION/llUONS .t 150 '205.1. 
EllULSION/PI- i 200 1264 
EllULSIOll/PI- ii 200 tJ28 
E!IUtSIOll/PI- i 200 tJ39 
E/'IULSIOll/PI- ii 200 •362 
IHIULSION/PI- .t 200 •387 
El'IULSIOll/PROTOMS ii 400 1238 
P!IULSION/?ROTONS ii 400 124J 
EtltlLSIOll/PROTONS ii 400 t245 
Ell'JLSION/PROTONS I 400 1249 
EMULSION/PROTONS I 400 •251 
Ell!ILSION/PROTONS i 400 t265 
E/'IULSION/PROTONS i 400 1279 
!llULSIOll/PROTONS ii 400 •292 
!!!l!JLSION/PROTONS ii 400 13J6 
El'IULSION/PROTONS I 400 #3116 
EIHILSION/PROTONS .t 1100 t385 
El'IULSION/PROTOllS i 400 142J 
F.llULSION/PROTONS I 400 1428 
~llULSIOll/PROTONS i 400 1434 
!'IULSIOll/PROTONS ii 400 #461 
E/IUJ.51011/PROTOllS i 400 #462 
EllULSION/PROTOllS iD 400 #<163 
TACli'fJll llONOPOU: 1202 

PllOTOPRODUCTION 187A 
PA RTICL! S !lRCll 1100 l 
PARTICLE SEARCH 1300 
OI-l!!JON f358 
OETECTOR DEVELOPllENT 1498 
l\UON SEARCH 148 
LEPTON #70 
PAllTICLE SEARCH •187 
MUON SEARCH fll35 
OI·lllJON #1136 
PHOTO!! SEARCH 195.1.. 
PARTICLE PROOUCTION 1284 

PROTON-PROTON SCATTE~lNG 13bA 
PHO"'ON SEARCfl t6JA 
Pl'IOTOll-PROTON /IISSING !USS #6H 
PHOTON SEARCH #120 
PARTICLE SURCH 1184 
PRCTON-DtuTEROll SCATTERING #186 
PROTON-NUCLEON INCLUSIVE #188 
PROTON-PROTON INEL.lSTIC 1221 
PROTON-NUCLEON INELASTIC 1317 
PROTON-PROTO!! INELASTIC IJ21 
PA!!'!'ICLE SEARCH 1363 
PARTICLE PllODUCTION #416 

-20-

SPO'tESPERSON 

rn 
KING 
HEBERT 
LORD 

"' JAIN 
KUSIJl'IOTO 
TRETJAKOVA 
DAVIS 
GUCOllELLI 
UZHELEPOV 
GOTTl"Rl?D 
JAIN 
KUSUllOTO 
YDUNG 
TRETJAKOV.l 
WOLTER 
JAIN 
WILKIVi 
LORD 

"" JAIN' 
WOLTER 
KOSOll01'0 
'!O!ING 
KING 
GOTTFRIED 
OGATA 
EKSPONG 
PRAKASH 
SUGirlOTO 
HEBERT 
DAKE 
LORD 
GIACOl!ELLI 
'IRETJAKOVA 
BARTLETT 

"' PIROUE 
CRONIN 

"' GRUHN 
.lDAia 
LEDER'!~ N 
LEDBRllAN 
ADAIR 
AD.I.IR 
cox 

COOL 
WALKER 
SANNES 
CLINE 
WANDERER 
l!ELISSINOS 
SANNES 
FRANZINI 
COOL 
LEE-PR.lNZINI 
OLSEN 
SANNES 

EXTEKT OF ftUN TO D.lTE 

3 STACKS 
2 STACKS 
8 SUCKS 
5 STACKS 
2 STACKS 
1 STACK 
1 STACK 
2 STACKS 
1 STACK 
1 Sl'ACK 
1 STACK 
10 STACKS 
1 STACK 
2 STACK$ 
2 STACKS 
5 STACKS 
4 STACKS 
1 STACK 
4 STACKS 
9 STACKS 
7 STACKS 
1 STACK 
3 STACKS 
3 STACKS 
3 STACKS 
3 STACKS 
12 STACKS 
2 STACKS 
1 STACK 
1 STACK 
4 STACKS 
111 STACKS 
3 STACK.:; 
6 STACKS 
1 STACK 
2 STACKS 
COS!tIC RU nUNM.LNG 

2, 500 HOURS 
1, 150 HOUIIS 
750 HOUltS 
400 !!OURS 
50 HOURS 
500 HOURS 
2,800 !!OURS 
200 !!OURS 
250 HOUkS 
200 HOUR~ 
1,850 11ouas 
1,150 HOl>dS 

70(' llOUllS 
2,600 HOURS 
600 HOUas 
1,200 HOU!IS 
800 llOUitS 
450 HOUllS 
1,050 HOURS 
950 HOIJnS 
1,400 HOUIIS 
1,900 llOU.lo.S 
650 HOOaS 
900 llOUllS 

DATE COllPLETED 

10 JIJN 75 
20 OCT 73 
20 OCT 73 
10 JUN 75 
20 OCT 73 
20 OCT 73 
20 OCT 73 
10 JUll 75 
10 JUN 7"l 
10 JUN 75 
24 JUN 75 
10 JUN 75 
16 OCT 73 
16 OCT 73 

7 OCT 74 
7 OCT 74 
9 JUN 75 
9 JUN 75 
9 JUN 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 D!C 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 DEC 75 
9 D!C 75 
9 DEC 75 

19 11.\Y 76 

21 DEC 75 
4 .lPR 74 

24 APR 76 
1 OCT 75 

1 B "UG 76 
1 DEC 75 
1 DEC 74 
6 NOV 7 3 
2 JUL 76 

29 OCT 75 
12 JUL 76 
2!! Sf:P 76 

24 JUN 73 
13 MAR 75 

8 .lUG 7J 
29 l!.lf 73 
29 l!AY 74 
19 AUi; 74 

9 I'll'! 73 
5 S?P 711 
1 NOV 75 

20 SEP 76 
9 APR 75 

22 OCT 75 ................................................................................................................................................... 
8. EXPEll!ltENTS THU ARE Ill Pf..OGRESS (2tl): EXTENT OF liUN Tu iJATE DATE OF .RECENT RUN 

TOTAL CROSS S ECTIOll #104 KYCIA 1,400 HOUhS "' 75 
INCLUSIVE. SCATTERING 13211 WEISBERG 600 HOUnS OCT 76 
HADRON JETS #236.\ llOCK!!:TT 1,2')0 llOUtiS OCT 76 
POLA~IZED SCHTERING '61 CHAllBERLAIN 700 HOUllS '"' 76 
lllCLUSIVE NJ;;UTli.AL 11.ESOll '350 KENNEY <00 HOUiLS OCT 76 
PART IC Li:; SEARCH 1472 STANFIELD 550 HOURS OCT 76 
NE•JT~ON ELASTIC SCATTERING #24R LONGO 1 ,li50 11ouas OCT 76 
INCLUSIVE SCATTEllING #118.1. FPIEDl'IAN 1,200 HOUJiS JUL 76 
N•ICU'AR Cl!E.'HSTRY #SU K.l.UPl'IAN '"' BOl!BARl.l.:1rl~rs OCT 76 

N.I. -NEUTRINO 15-f'OOT NEUTrtIN0/112 1115A RO• 162K "' "' 76 
15-POVT ANTI-NC:UTlllll0/112 #31A DEl'IRICK "' PU "' 76 
15-!"00T NEU'l'!UN0/112 8 NE t5JA BAL TAY "' PIX 'UL 76 

-l'IUON/flADllOll n:sr 11uoN IRRADIATION 1467 FREEDMAN 2 TARGET .c>u•osuai:.s OCT 76 
-15-PT 15-FOOT PI- - p . 100 183.1. KJT AG AK I 11' PIX APR 75 

15-FOOT PI- - P&NE i 200 #89 !'RETTER "' m 'UL 75 
15-FOOT PI- p ll 360 1381i HUSON 20K m APR 76 

-30-IN 3'J-INCll H'tl!l'IID •299 PLESS 158K PU APB 75 
~rl-INCH PBAR 0 • 100 045 .;:KS PONG 61K PIX OCT 16 

PHOTON TOTAL CllOSS SECTION #25A CALDliELL 1,200 HOURS 1 OCT 16 
PARTICLE SEARCH #325 CRONIN 70C HOU!CS 1 'UL 76 
NUCL!:AR f'RAG!'IENTS 11166 KAl)l"l!AN 2 TARGE'IS EXPU~i:..:O 1 OCT 76 
DI-LEPTOll '288 LEOERllAN 2,900 HUU!IS 1 OCT 76 
DI-HADRON '"9" GOOD 550 l!Ol/BS 1 OCT 76 
PROTON-PROTO!! ELASTIC J 177 A OREAR 750 HOURS 1 APR 16 

ITA-c-o PROTON-NUCLEOii SCATTERING #198A OLSEN 1,iioo llOUl<5 1 OCT 16 
PROTON-PROTOll POL.lRIZATIOll i 313 !!EAL 1,150 llOUtlS 1 OCT 76 
PllOTOll-NCICL!Oll SCATTERIKG •381 llAL.lt'IUD 50 HOURS 1 OCT 76 
NUCLEAR f'l'IAG!IENfS #442 TURKOT 100 HOU!CS 1 OCT 16 ............................................................................ ., .................................................................. . 

C. ElPER!!IENT!'i THAT ARE IN Tf:ST STAGf: (9): 

" 
_,, 

P'ORll FACTOR •li56 STORK 150 llOUd$ 1 OCT 76 
-'2 PARTICLE l?RODUCT!Oll 1415 POllOROrl 5 HOURS 1 OCT 76 

' Z8EO REG!Nl!RATION #226 TELEGOI 1100 HOURS 1 OCT 76 
K ZERO CROSS SECTION lli86 MINSTElll 1 OCT 76 

-'6 HADRON DISSOCIAT!OK 096 GOU LI ANOS 300 HOD.ilS 1 OCT 76 
l'IULTIPARTICLE 1110A !ICLEOD 50 !!OURS 1 oc' 76 

" -NEUTRINO NEUTRINO t310 CLINE 550 Hou.is 1 Oct 76 
-llUON/llADRON l'IUON #l<Jfj WILSON 300 llOUll'S 1 OCT 76 
-15-FT Pll!TICLI!: Sl!:ARCll '379 WOJCICKI 300 !!OURS 1 OCT 76 ........................................ ,.. ............................................................................................... . 



EXPEllillEllnL PROGRAll SITUATION REPORT (CONT'D) 

0. EXPERIMENTS BEING INSTALLED (2): 

BACKllAl'!D SCATTERHIG 12'11) 

E. EXPEPll\Ell'l'S TO BE SET UP llITHill A YEAR (29): 

PUTICLE SEARCH 13511 
!!ADROll DISSOCIUIOll f-272 
LAl'\BDA !'IAGMETIC IWl'\Ell:T illllO 
HA DROii JETS I 395 
LAl'IBOi POLt.RIZ.ATIOll 11141 
HICLUSIVE KEOTROll 1404 
PARTICL! S!ARC!! 11139 
l'\UOll SEUlCH tll53 
N!UTROll-llUCLl!:US Ill!LASTIC 1430 
HICLUSIVE K-SHORT 1383 
t..C:SOCHTED PROOUCTIOll •99 
PARTICLE S EAllC!I *1190 

llA -lltU'l'RillO NEUTRINO 1253 
-llUON/ll\ORON !l'\ULSIOll/!'\UOllS iii 50-100 131) 

l':KULSIOll/llUOllS iii 200 •'124 
EllULSIOll/llOONS iii 200 f509 
PARTICLE SEARCH 069 
l)l-!IUOll 111411 
t\11011 1203t. 
!IUOll 091 

-30-IN 30-UICll PBAR - P iii 50 '3114 
-O'l"HF.11 ttOllOPOLl': J502 

IH-C-0 

Et\ULSIOll/ELECTROllS ii HI E t3110 
Ei'\!JL!>IOll/ELECTIWllS ii >100 11399 
t:llULSIOll/SLECTRONS ii HI E 1510 
P!IOTOPROOUCTIOll i1528 
Pl-!O":'OPROOUCTIOM tll01 
P!l(ltQPRODUCTION 1458 

PllOTOll-HELIUn SCA.TT ER ING nag 

-21-

SPOKf:SPERSOll 

BAKER 
FER BEL 
B!JllCE 
SELO'I!! 
POllDROl'I 
JONES 
GUI ELICK 
FRISCH 
JONl!S 
KOBRAK 
DIEBOLD 
SANDlll!:ISS 

,0 
JUN 
llADA 
SHIRAI 
KIRK 
SKIT!\ 
1'.ER'I'!I 
1'.!RTH 
GUTH 
BARTLETT 

ou::e 
GOLDE~ 

'" II EU SCH 
GOR!ILE'f 
LEE 

EXTl!:MT or APPROV.&L 

900 HOUltS 

PARASITJ.C RUllllUIG 

N.R ASITlC. !i.UllllJ.llG 
600 !!OUllS 
160 HOURS 
llSO HOURS 
150 HOURS 
PUASITIC.: lillill'l.Uli> 
400 HOUitS 
600 HOUllS 
200 !\OIHIS 
500 HOUSS 
500 HOuas 
TEST RUllll.I.llG 

PARAS!Tl.C RUliliillG 
El'IULSIOll LtPOSUl:(E 
ErlULSIOtl EXPOSURE 
E!IULSIO!I ElPOSUB.1:: 
60C llOUlt.5 
400 HOURS 
500 HOUb.S 
2~0 HOU&.S 
1001'. PU 
COSlt!C BAY liUl4M.I!I..; 

El'\ULSIOM t..tPOSUBt 
5 STACKS 
EltOLSION i:..i.POSU•t. 
350 HOURS 
300 HOURS 
300 HOU&.5 

100 !IOU.o.S 

NOTES: THE ABILITY TO SET UP 
THESE EXPERIMENTS 
DURING THE NEXT YEAR 
IS CONTINGENT ON THE 
JWAILA.BILITY OF FUNOS. 

DURING 1977 IT IS 
PLANNED FOR JO-INCH 
BUBBLE CHAMBER EXPO
SURES TO TOT,._L AT 
LEAST 5001( PICTURES. 

···································································································································· OTHER APPRQVEO EXPER!i'IENTS (29); 

PARTICLE SEARCH Jllll GJ.RE1.ICll: 250 HOU•S 
Pli!TICLE StUICH •~13 GU ELICK 150 llOUb.S 
IllCLllSIYE SCA.TTEEIING j451 BAR'!'OM llOC !IOUl:(.S 
l'Oilll !'ACTOR t11116 ANl'.EMBRANOT 500 HOUMS 

15-FOOT MEUTRIM0/D2 11511 SllUW 100K PIX 
15-l'OOT NEUTR!M0/02 1221 EMGEL!lllltl lOOK '" 15-FOOT ANTI-Hl:.UTRill0/02 i390 GARf'IMKSL 30011: '" NEUTR!HO 056 BARISH 1,000 i\OUl:I,;: 
15-FOOT NEUTRIHO/H2 & ME •380 BAL TH 200K PIX 
15-FOOT ANTI-NEUTLHMO/H2&11Ef383 STEVENS OM 20011'. PU 

-15-f'l' 15-FOOT ~ - p G NE& 1100 f291 llANN "' m 
- 30- I~ 10-INCll PI+ f; P- P ii 300 1271 B~ RNE S 3001': "' 31)-IllCll PBAR ' iii 200 •392 llEA.Ll!: 10011'. PU 

30-INC!I PI- - '. 150 093 PLESS 4001( "' ~0-INCll PI- - HI z. JOO no11 'ilALKER 20011'. PH 
3'"1-IHCil P - p . 500 1201 ENGEL!ll!IN 501( PIX 
f;l!UL<;ION/llEW PAR'rICLES J)86 LORO E!IULSIOll t:XPUSUlol:: 
ti!':tEC'IOR DEVELOPl!E!l'I t206 YODH 200 llOUtlS 
E~lll,.51011/PI- iii 200 #'lf:ll TAKAHASHI EllULS!O!I .. tPUSUll.w 
f,!l\\LSIO!l/?1- i:D > OR = zoo 1503 OGATA EllULSION l:..<PUSUl:IL 
EllULSHl~/t'I- iii > OR = zoo i506 OHE F.rlULSIOfi t:U'OSU~i 
E!IULSIOll/PROro.lllS iii .. o:J- soo t493 Hi11T. El'IULSIOll .tLO'VSUl:<t:: 
t"IULSION/PROTOHS iii 500 •508 WOLTER EllULSIOll t.H'OSUR6 

FARTICLt SEARCH •4:JO PEOPLES 400 HOURS 
PHI PHOTOPRODUC!IO!I 063 CllEll 600 1100&.S 

-PC CHA~Gao HHEi!ON •1191 LACH <>')O HOURS 
PION IllCLUSIV E # 25B PIROUE 800 llOURS 
C-'I!!:ST • 30l CESTE~- REG GE 1100 HOUb.S 
>l!JL'l'IGAll!IA •1'J2 GUIPAGOSSI~ll 400 llOUll:o .............................................................................................................................................. ......................................................................................................................................... 

G. P!NDIHG PROPOSHS {43): EX'IEll'l' Of ".,;"ui:.s.i: 

01",TECTOR ilEVELO?llE~T 11121 
HIGH EllERGI CHA!lllELIMG 1501 
CHARG":D !\HERON 1512 
PARTl':LE STUDY •515 
O.llBOA BErA DECAY *361 
PARTICLE SEARCH 1~17 

LArlBDA-BAR PRODUCTION t495 
?ROTOll eoLARIZATIOll i505 

-113 I( S'OR PRODUCTIOll 14113 
!ltrlTRO!l-DEUTERON ELASTIC 1479 
!UDROll DISSOCIATION t312 
PARTICLE SEARCH •469 
IllCLUSIVE SCATTERING 1513 

NA -!HU'tRillO !IEUTRillO 1355 
15-FOOT NEUT!IIN0/!12 & NE 131:19 
15-FOOT Nl!lOTRI!I0/112 & ME h55 
WltUTEIINO 1496 
llEUTRINO 4517 

-i'IUON/!!ADllOll PIOii OISSOCIATIOH t3HI 
!'lllo11 u~s 
DI-1'\UON •1143 
t•!UOll 111118 
TEST PARTICLE SBARCH fll51 
t\!lON lllB1 
'!"EST 11.UOll IRRADIATIOH •501 

-15- FT 15-FOOT P - P it ) OR = 300 •203 
-30-Ill JIJ-IMC!! K+ - ea 150 075 
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MANUSCRIPTS AND NOTES PREPARED 
DURING SEPTEMBER AND OCTOBER 19 76 

Copies of preprints with Fermilab publication numbers can be obtained from 
the Publications Office of Theoretical Physics Department, 3rd floor east, 
Central Laboratory. Copies of some articles listed are on the reference 
shelf in the Fermilab Library. 

S. K. Chang and 
N. Sugarman 
Experiment #81 

D. S. Ayres et al. 
Experiment #96 

A. E. Brenner et al. 
Fermilab Single Arm 
Spectrometer Group 
Experiment #96 

H. L. Anderson et al. 
Experiment #98 

H. L. Anderson et al. 
Experiment #98 

H. L. Anderson et al. 
Experiment #98 

H. Areti et al. 
Experiment #' s 116 
and 233 

J. Hebert et al. 
Experiment #' s 116 
and 233 

Experimental Physics 

Production of 24 Na and 18F from 27 Al with 400-GeV 
Protons (Submitted to Phys. Rev. C) 

Impact Parameter Analysis of Elastic Scattering 
from 50 to 175 GeV/c (FERMILAB-Pub-76/65-EXP; 
submitted to Phys. Rev. ) 

± ± -
TI p, K p, pp, and pp Elastic Scattering from 50 to 
175 GeV/c (FERMILAB-Pub-76/66-EXP; submitted 
to Phys. Rev. D) 

Diffractive Production of Rho Mesons by 150 GeV 
Muons (Submitted to the XVIII International Conf. on 
High Energy Physics, Tbilisi, USSR, July 14-21, 
1976) 

Measurements of the Nucleon Structure Function in 
Muon Deep Inelastic Scattering at 100 and 150 Ge VI c 
(Submitted to Phys. Rev. Lett.) 

New Results in Muon Production of Hadrons at High 
Energies (Submitted to the XVIII International Conf. 
on High Energy Physics, Tbilisi, USSR, July 14-21, 
1976) 

An Estimate of the Mass of the 'Slow Bodies' Emitted 
in p-Nucleus Interactions at 200 and 300 GeV 
(Submitted to Phys. Lett.) 

The A-Dependence of the Ratio RA for Charged 
Particle Production in p-Nucleus Interactions 
(Submitted to Phys. Rev. Lett.) 



D. Fong et al. 
Proportional Hybrid 
System Consortium 
Experiment #154 

W. Busza et al. 
Experiment #178 

F. A. Nezrick 
Experiment #180 

E. Dally et al. 
Experiment #216 

J. A. Appel et al. 
Experiment #288 

R. Raja et al. 
Experiment #311 

S. W. Gray 
Experiment #313 

E. Malamud 
Experiment #317 

K. J. Anderson et al. 
Experiment #331 

K. J. Anderson et al. 
Experiment #331 
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The Average Charged Multiplicity in ir- + p - ir fast+ X 
at 147 GeV/c and Comparison with other Reactions 
(Submitted to Phys. Rev.) 

Energy and Target Dependence of the Pseudo
Rapidity Distributions in Pion- and Proton- Nucleus 
Collisions at Fermilab Energies (Submitted to the 
XVIII International Conf. on High Energy Physics, 
Tbilisi, USSR, July 14-21, 1976) 

Scaling Variable Distributions for Antineutrino
Nucleon Scattering in the 15-Ft Bubble Chamber at 
Fermilab (FERMILAB-Conf-76/68-EXP; presented 
at the Neutrino 1976 Conference, Aachen, Germany, 
June 8-13, 1976) 

Measurement of the Pion Form Factor (Submitted 
to the XVIII International Conf. on High Energy 
Physics, Tbilisi, USSR, July 14-21, 1976) 

Production of High Mass Muon Pairs in Hadron 
Collisions at 400 GeV (FERMILAB-Pub-76/7'J-EXP; 
submitted to Phys. Rev. Lett.) 

Neutral Particle Production in 100 GeV I c pp Inter
actions (FERMILAB-Pub-76/79-EXP; submitted to 
Phys. Rev. D) 

Polarization in Elastic Scattering at High Energies 
(Submitted to the ZGS Summer Symposium on High 
Energy Physics with Polarized Beams and Targets, 
Argonne National Laboratory, August 23 -2 7, 19 76) 

Coherent Elastic and Inelastic Scattering from 
Deuteriu:t;n and Helium (FERMILAB-Conf-76/67-
EXP; talk presented at the Topical Meeting on Multi
particle Production on Nuclei at Very High ,Energy, 
Trieste, Italy, June 10-15, 1976) 

+ 
Production of the J (3.1) and lji' (3. 7) by 225-GeV ir , 

ir - , and Protons (Submitted to the XVill International 
Conf. on High Energy Physics, Tbilisi, USSR, July 
14-21, 1976) 

High Sensitivity Search for Multi-Muon Events Pro
duced by 225 GeV Hadrons (Submitted to the XVllI 
International Conf. on High Energy Physics, Tbilisi, 
USSR, July 14-21, 1976) 



K. J. Anderson et al. 
Experiment #331 

R. Thun et al. 
Experiment #357 

G. J. Blanar et al. 
Experiment #365 

A. Roberts et al. 
General 

A. Halprin et al. 

K. Yamadq. 

A. N. Mitra 

E. Rabinovici et al. 

C. Quigg 

B. W. Lee 

Wu-Ki Tung 
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Production of Continuum Muon Pairs at 225 GeV by 
Pions and Protons (Submitted to the XVIII Inter
national Conf. on High Energy Physics, Tbilisi, 
USSR, July 14-21, 1976) 

A Description of Drift Chambers Used in a Fermilab 
Experiment (Submitted to Nucl. Instrum. Methods) 

Search for Forward Production of Massive States 
Which Decay with Muon Emission (Submitted to Phys. 
Rev. Lett.) 

Status and Aims of the DUMAND Neutrino Project. 
The Ocean as a Neutrino Detector (FERMILAB
Conf-76/ 59-EXP; submitted to the Neutrino 1976 
Conference, Aachen, Germany, June 8-13, 1976) 

Theoretical Physics 

Second-Class Currents and Very Light Quarks 
(FERMILAB-Pub-76/ 53-THY; submitted to Phys. 
Rev. D) 

Possibilities of Unconventional Resonances in 'IT~ 
and KA Scattering (FERMILAB-76/55-THY) 

Quark Pair Creation, Electromagnetic Masses and 
G-Violating w, ri Decays (FERMILAB-Pub-76/57-
THY; submitted to Phys. Lett. B) 

SU(3) Content of the Pomeron at Very High Energies 
(FERMILAB-Pub-76/ 58-THY; submitted to Phys. 
Rev. Comments) 

Peripheral Models (FERMILAB-Pub-76/60-THY; 
contribution to Encyclopedia of Physics, edited by 
R. G. Lerner and G. L. Trigg, to be published by 
Dowden, Hutchinson, and Ross) 

Summary Talk--Status of Accelerator Neutrino 
Physics (FERMILAB-Conf-76/61-THY; talk given 
at the Neutrino 1976 Conference, Aachen, Germany, 
June 8-13, 1976) 

The Longitudinal Structure Functions in High Energy 
Lepton-Hadron Scattering (FERMILAB-Pub-76/62-
THY; submitted to Phys. Rev. Comments and 
Addenda) 



B. W. Lee et al. 

B. W. Lee 

B. W. Lee et al. 

P. Sorba 

L. A. P. Balazs 

H. Edwards et al. 

R. H. Flora et al. 

B. P. Strauss et al. 

W. B. Fowler et al. 

E. N. Tsyganov 
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Tests for Weak Decays of Charmed Particle 
Candidates {FERMILAB-Pub-76/63-THY; submitted 
to Phys. Rev. Lett.) 

Gauge Theories {FERMILAB-Pub-76/64-THY; 
contribution to Encyclopedia of Physics, edited by 
R. G. Lerner and G. L. Trigg, to be published by 
Dowden, Hutchinson, and Ross) 

- - + 
Ch'=r~i--d f aryon Interpretation of Arr rr rr and 
Arr rr rr rr Peaks {FERMILAB-Pub-76/71-THY; 
submitted to Phys. Rev.) 

SU{4) Breaking and the New Particles: Some Appli
cations (FERMILAB-Conf-76/72-THY; talk presented 
at the Vth International Colloquium in Group 
Theoretical Methods in Physics, Montreal, July, 
1976) 

A Planar Bootstrap Based on a Pade Approximation 
to the Dual Multiperipheral Model (FERMILAB
Pub-76/ 73-THY; submitted to Phys. Rev.) 

General 

Measurements of Magnet Quench Levels Induced by 
Proton Beam Spray {Submitted to the 1976 Applied 
Superconductivity Conference, Stanford University, 
August 17-20, 1976) 

Quench Development in Magnets Made with Multi
filamentary NbTi Cable {Submitted to the 1976 
Applied Superconductivity Conference, Stanford 
University, August 17-20, 1976) 

Resu~ts of the Fermilab Wire Production Program 
(Submitted to the 1976 Applied Superconductivity 
Conference, Stanford University, August 17'-20, 
1976) 

The Technology of Producing Reliable Supercon
ducting Dipoles at Fermilab (Submitted to the 19 76 
Applied Superconductivity Conference, Stanford 
University, August 17-20, 1976) 

Some Aspects of the Mechanism of a Charge Particle 
Penetration Through a Monocrystal (Submitted to 
Phys. Rev. Lett.) 



H. B. White 
FN-295 

C. -H. Lai and 
c. Quigg 
FN-296 

J. E. Elias et al. 
FN-297 

R. R. Wilson 
FN-298 

D. E. Johnson and 
S. Ohnuma 
FN-299 
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Physics Notes 

Neutrino Event Rates at Fermilab 

An Estimate of the Branching Ratios for Dalitz 
Pair Decays of the wO Meson 

A Novel Design for a Hodoscope with 1 mm 
Granularity (Submitted to Nucl. Instrum. Methods) 

Very Big Accelerators as Energy Producers 

MESSYMESH--An Improved Version 



November 5, 1976 

November 11-12, 1976 

November 15, 1976 

December 9-10, 1976 

OR. ORASKO JOVANOVIC 
RESEARCH OJVISION 
CL-2W 
FERMILAB 

DATES TO REMEMBER 

Fermilab Auditorium Bicentennial Lecture 
Series: Robert McC. Adams, "Cities in the 
Sand. " Tickets available in Guest Office. 
Lecture at 8:30 p. m. 

Autumn meeting of the Fermilab Program 
Advisory Committee. 

Deadline for receipt of written materials to be 
considered at the Multiparticle Spectrometer 
Workshop. 

Multiparticle Spectrometer Workshop. 
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