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PHYSICS OF THE ENERGY DOUBLER/SAVER 

Whenever a new accelerator is proposed, one of the first questions an 

experimentalist asks is "Is the ene r gy range appropriate for interesting 

experiments?" An answer can be given for the F ermilab Ener gy Doubler I 

Saver by se lecting the most significant experiments wh ich have been done in 

e lementary particle physics since 19 7 2, and seeing whether the Energy 

Doubler will be an appropriate facility with which to follow up on the most 

promising le ads which these experiments have uncovered. Five experi-

mental discoveries of unquestioned importance are: 

- -Weak neutral currents 
--Narrow resonances 
- -Une.Kpectedly large secondary muon/pion ratios 
- -Di lepton production by neutrinos 
- -Unexpectedly large cross sections for particle 

production at l arge transverse momenta in hadron 
collisions 

Although each of these discoveries came as a surprise, there were 

theoretical ideas that predicted the gross features of the phenomena. F or 

example , gauge theories predicted the existence of weak neutral currents. 

This type of theory, which unifies electrodynamic s and the weak inter -

actions, establishes a m ass sc ale for the weak inter actio ns since it predicts 

the mass of the intermediate vector boson. Clearly, this is a p r omising 

and exciting lead that should be investigated further. 

The results of exper·im ent s that have already followed up on the 

above -mentioned discoveries have not always been in harmony with the 

theoretical ideas which were initia lly advanced to explain the discovery. 

For examp le , the explanation of the narrow resonances as bound states of a 
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charmed quark-antiquark is both appealing and consistent with many of the 

facts, but the theory of charmed quarks predicts that charmed particles 

should exist with masses between 2 GeV/c and 3 GeV/c. Production of 

these particles should be possible at energies presently available at Fermi-

lab, the ISR, and SPEAR. That they have not been discovered presents a 

serious difficulty to that theory. 

The physical laws which describe these new phenomena could well be 

even more complex than the theoretical framework which now exists. These 

results suggest that a new scale of masses has been reached. The present 

energy of the Fermilab accelerator, 400 GeV, certainly extends into that 

domain, but it does not span it, as the following example shows . Gauge 

theories predict that the mass of the charged intermediate vector boson, 

± 2 
W , is greater than 37 GeV/c . Experiments using 150-GeV neutrinos pro-

± 
duced by 300 -GeV protons have ruled out the existence of a W particle less 

massive then 10 GeV/c
2

. Improvements in those experiments which can 

now be done with neutrinos produced with 400-GeV protons will raise the 

limit to 30 GeV I c 
2

. However, if 1000 -GeV protons were available at an 

intensity of 10
12 

protons /sec, a useful flux of 750-GeV neutrinos could be 

obtained. The same type of experiment would be sensitive to the existence 

of the W± if its mass were '.O 60 GeV/c
2

. 

Such an ac~elerator, equipped with superconducting magnets, could 

produce a circulating proton beam with an energy of up to 1000 GeV. A 

wide variety of measurements could be made with the internal target at the 

C-0 straight sec t ion of the Doubler during the acceleration cycle. The 
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experiments would have to be modest in size in order to fit either into the 

main-ring tunnel or into the new spectrometer room which has been built to 

accommodate a 6-GeV spectrometer. This spectrometer can be used for 

observing recoil protons from various p -p scattering processes. Threshold 

effects can be detected, since the processes can be studied at any energy 

between 300 GeV and 1000 GeV. Very low-momentum recoils can be meas -

ured with s olid-state recoil spectrometers . In turn, this permits very pre­

cise measurements of p-p elastic scattering and related exclusive and 

inclusive processes. 

It is proposed to extract a beam of 1000 -GeV protons to both the 

Neutrino and Proton Areas. Ninety per cent of the protons cou ld be trans -

mitted to the Neutrino Area in a single sharp spike or in a sequence of 

millisecond spikes, while the remainder of the beam could be slow-extracted 

to the Proton Area. The fast beam could be used with either a proposed 

high-energy dichromatic beam or a broad-band focusing system to produce 

neutrino beams for the 15-foot bubble chamber and for electronic detectors. 

The remainder of the beam, slow-extracted to the Proton Area, could in 

turn be split and transported to targets in all three branches of that area. 

A high energy, high-intensity pion beam is scheduled for construction 

in Proton- West next year. This beam, which will contain superconducting 

magnets, has been designed for a peak energy of 1000-GeV when all m agnets 

are in place. It will also have th e capab ility of op erating as a high-purity 

electron beam. Upstream of the secondary-beam pr oduction target, there 

are two transmission target stations which are presently used to study 
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inclusive particle production and elastic scattering. The Proton -East branch 

contains a broad-band photon beam and a tagged photon beam. The Proton-

Center branch contains an area for the study of rare processes such as mas -

sive lepton -pair production by protons, and hopefully a hyperon beam in the 

future. 

Rather than consider the many possible experiments which could be 

done at energies up to 1000 GeV, only the experiments and the facilities 

which bear upon the discoveries already mentioned will be discussed in the 

following paragraphs. 

Neutrino Physics 

W Particles. As mentioned before, the discovery of weak neutral 

currents makes it plausible that some typ e of gauge theory is correct. On 

the basis of these theories, the W± mass is expected to be between 40 GeV/ c
2 

2 
and 60 GeV /c . In a typical week of operation with the Doubler, it will be 

17 
possible to target 10 1000-GeV protons. On the basis of the extrapolation 

of pion and kaon productio n at present Fermilab energies up to 1000 GeV, 

the neutrinos produced by such exposure would produce several hundred 

events per week with a total energy gr eater than 750 GeV in a detector 

involving about 1000 tons of iron. 
2 

The measurement of the q dependence 

of the neutrino c ross section obtained from these events will be sensitive 

to the existence of W± bosons if the W mass is less than 60 GeV/c
2

. 

Narrow Resonances and New Particles. Gauge theories predict that 

either a strangeness -changing neutral current exists or that additional 

quarks conspir e to suppress the strangeness -changing neutral currents . 

• 

• 



Experimentally, the strangeness -changing neutral currents, if they exist, 

are several orders of magnitude weaker than the strangeness-nonchanging 

neutral currents . Therefore , new particles such as charmed hadrons 

should be expected . The narrow resonances may be related to such a family 

of particles. 

The energy dependence of the total neutrino cross section can be a 

good indicator of such new phenomena. ln the energy range of 1 to 100 GeV, 

the cross section is proportional to the energy; the constant of proportionality 

-38 2 
is 0.78X10 cm /GeV. lf a family of charmed particles with masses 

2 
between 2 to 3 GeV/c exists, this proportionality constant will increase 

significantly in the energy range between 100 GeV and 750 GeV. 

The 15-foot bubble chamber filled with either liquid hydrogen or 

deuterium should be an excellent detector for these new particles. The 

neutrino can transform a proton or a neutron into a charmed baryon very 

cleanly . Other than the outgoingµ , there may be no other particles. On 

th e ul.hct" hand, for charmed particles to be produced by hadrons, they must 

be produced in pairs . Moreover, there will probably be a few more pions 

produced, to make such an event complicated and difficult to interpret. On 

the other hand, the neutrino-induced event in hydrogen or deuterium will be 

simple and :;traightforward to interpret. 

Dilepton Phenomena. The neutrino-induced dilepton events seen in 

the present electronic detectors should be studied in much more detail. 

Measurements of the dynamics of their production over the full range of 

neutrino energies can be provided by the Doubler . Such measurements may 
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present surprises, since the source of these events is not yet known. 

Because of the increase in the flux of neutrinos above 50 GeV, some of 

these phenomena could be investigated using the 15-foot bubble chamber 

filled with a neon-hydrogen mixture. 

It is worth stressing that in many instances the neutrino is the most 

energy-economical probe with which to search for new particles, since all 

of its energy can go into producing such a particle. This is particularly true 

when the search is for a heavy "gauge" lepton. 

Hadron Physics 

Experiments with hadrons can be expected to reveal more about nar -

row resonances and large transverse momentum phenomena. The center -

of-mass energy afforded by the Doubler/Saver is comparable to that avail­

able at the ISR, while the available luminosity is five orders of magnitude 

larger in the Doubler/Saver than in the lSR. 

Hadron Jets . Results from the ISR suggest that hadron jets which 

carry away a large amount of transverse momentum may exist. Neverthe­

less, the limited interaction rate makes it difficult to establish this phe­

nomenon conc lusively. To observe it, each jet must have at least 6 to 8 

GeV/c transverse momentum, perhaps with one leading particle having half 

of the momentum. The requirement that the transverse momentum must 

balance implies that 16 GeV of energy is in the jets. This, in turn, would 

consume 60% of the available center-of-mass energy when the Fermilab 

accelerator is operated at 400 GeV. Because of the constraint that 

momentum conservation imposes upon the amount of available phase space, 



400 GeV is too low an energy to see those effects. If the experiment were 

done with 1000-GeV protons, the center-of-mass energy would be increased 

by another 16 GeV. This should be enough to see these processes without 

the distorting effects resulting from constraints of momentum conservation. 

Does the Doubler provide enough intensity to observe events such as 

these? The answer is yes. The precursors of these exper iments have been 

done or will be done in the existing Proton Area. Those exper iments have 

11 
rarely used more than 10 protons Is ec, s ince the detectors cou ld not 

handle higher instantaneous counting rates. Because the Doubler offer s the 

1 2 
possibility of an intensity of the order of 10 protons/sec and a 30 to 40% 

duty cycle with a factor-of-four finer rf structure, this type of experiment 

should be easier with the Doubler than with the present machine. 

Massive Dilepton Pairs. The production of a particle or jet of par-

ticles having a transverse momentum of more than 6 GeV c an b e thought to 

be a consequence of the parton or quark structure of hadrons . In the par-

ton model the hadronic granularity can manifest itself in other ways . The 

production of massive dilepton pairs is such an example. Experime nts 

exploring this possibility are now in progress at Fermilab. The sensitivity 

of an experiment to large masses , for example from 5 to 20 GeV/c
2

, is 

limited in the first instance by the c ounting rate that the experiment can 

handle. The beam intensity available has usually been two orders of mag-

nitude greater than what could actually be handled by the detectors. If the 

protons were 1000 GeV, the dilepton mass range could be extended to 40 

GeV/c
2

. The sensitivity would be at least two orders of magnitude greater 

- - -----------
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than for a comparable experiment at the ISR. This type of experiment has 

been a particularly exciting area of study; it was in such an e:lqieriment that 

the narrow resonances appeared quite unexpectedly. One must be prepared 

for more surprises. 

Narrow Resonances. The study of the production of the known narrow 

resonances, and perhaps some unknown ones, will be important using pro -

tons from 400 to 1000 GeV and pions from 300 to 750 GeV. If charm or the 

new degree of freedom connected with these resonances has not been dis -

covered by the time the Doubler/Saver is operating, investigation of the 

energy dependence and the p
1 

dependence of the production of the narrow 

resonances at higher energies could be a clue to a rather deep mystery . 

These experiments are quite simple to do at Fermilab. An experiment done 

here, following the line of the original Brookhaven experiment, was run 

6 
quite easily in a neutron beam of only 10 interacting neutrons per 7-sec 

pulse of 300-GeV protons. The event rate was approximately two per hour. 

Follow-up experiments at 400 GeV are underway, with event rates one or 

two orders of magnitude higher than that. The reason for the ease of 

measurement is that the production cross section has risen more than two 

orders of magnitude between 30 GeV and 400 GeV. 

Other Physics 

It is important to measure the production of the narrow resonances in 

secondary b earns. For example, the photoproduction of the <jJ ( 3 .1 l and <jJ ( 3. 7 l 

which was done at first at Fermilab in the broad-band beam, can be 

extended to photon energies of 600 GeV. Of more importance is the fact that 



-9-

the flux of photons in the range of 75 to 225 GeV will be sufficiently intense 

that the applicability of vector dominance to the process can be tested . 

Because of the design of these experiments, it is not sufficient JUSt to target 

more protons at 400 GeV to get the answer; the photon spectrum must be 

11 
hardened. Furthermore, the first experiment was limited to 10 protons I 

sec by the accidental counting rate. The better duty factor of the Doubler/ 

Saver would make it possible to make substantial improvements in the 

counting rate of these experiments. 

Because of its large acceptance, the Proton-West pion beam will be 

able to provide fluxes of more than 10
7 

negative pions/sec at 400 GeV, even 

. 10 
when the production target is illuminated with only 5 xi 0 protons . This is 

a better average intensity than that of any existing pion beam in the Meson 

Area. That pion flux could easily be increased by an order of magnitude 

and thus permit the study of massive dilepton production by pions. The 

comparison of pion and proton production of these pairs is very important . 

Thus the production of narrow resonances could be carried out in this beam. 

One could also study jet phenomena induced by meson -nucleon collisions. It 

is important to stress that a comparison of those processes which probe the 

granularity of the hadrons with different projectiles is very significant since 

the quark or parton content is quite different in each case. As long as free 

quark beams are not available, the only way to test for quark effects will be 

by using particle beams with different quark and antiquark compositions. 

Of course, one will also look for the production of free quarks. 
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This r eview presents only a small sampling of the kinds of experi-

ments which could surely be carried out using the higher energies which 

would become available from the Doubler/ Saver. Essentially, every experi-

ment which has been conceived for the present Fermilab ac c elerator would 

be interesting to carry out at higher energies. Even more important, how -

ever, would be the probability that the first exploratory work at Doubler 

energies would expose significant new and unexpected phenomena which 

would sugges t whole class es of new experiments . Such experiments, just 

as has been the case with the present accelerator, may contr ibute the most 

to our understanding of the structure of matter. 

H.eported by J. Peoples 

Editors note: Another version of this article will appear in the "Energy 
Doubler/Saver Proposal" to be published by Fermilab. Complete referenc es 
to the theoretical predictions and exp erimental results mentioned herein 
will b e available in that booklet. 



REPORT FROM THE USERS EXECUTIVE COMMITTEE 

P . Koehler, of Fermilab, was elected to replace J. Peoples on the 

Users Executive Committee and was welcomed by the Committee at the 

September meeting. Also at that meeting, subc ommittees were chosen to 

focus on specific aspects of Laboratory activities for the coming year. 

These are: 

Bubble Chambers 

Computers 

Energy Doubler/ Saver 

Experimental Areas 
Internal Target 
Meson 
Neutrino 

Proton 

Housing 

Recreation 

Site 

D. Cline , R. Lander, H. Lubatti, 
M. Widgoff 

D . Reeder, L. Stutte 

G. Kalbfleisch, P. Koehler, 
J . Peoples, M. L. Stevenson 

R. Lander, M . Widgoff 
W. Busza, H. Lubatti , J. Pine 
G. Kalbfleisch, D . Reeder, 
l\11. L . Stevenson, L . Stutte 
D . Caldwell, U. Nauenberg 

U . Nauenberg, J . Pine 

W. Busza, M. L. Stevenson 

U. Nauenberg 

ThP t,;'sers Executive Committee will continue to meet every two 

months. Suggestions for the agenda should be sent to any of the Committee 

members or to the Chair'man, in care of the Users Office. 

The Committee has been asked by J . Sanford to suggest possible 

revisions for the Procedures for Experimenters booklet, which is being 

updated . Comments or questions regarding this handbook are invited from 

the users, and should be directed to the Chairman. 

Reported by L. Hanel 
Chairman, Users Executive Committee 
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NOTES A D ANNOUNCEME T S 

M OR E ABOUT THE SHORT-LIVED PARTICLE BEAM FACILITY 
WORKSHOP. 

Plans are being developed for this workshop which will be held at 

Fermilab on Thursday and Friday, December 18-19, 1975. (Some pre-

liminary information ab out the meeting appeared in the August issue of 

NALRE P. ) At present, some of the items included in the tentative program 

are a review of the characteristics of existing hyperon beams, discussion of 

proposed experiments involving charged and neutral hyperons and possibly 

Ks0 mesons, and a review of the relevant theory with regard to the new 

physics that would become accessible with a short -lived particle beam 

facility. A report will be given on the status of the Proton Department 

design for the facility , and the latter portion of the meeting will be devoted 

to a discussion of this subject. 

The workshop will be an open meeting and all physicists int e r ested in 

research utilizing this type of proposed facility are invited to attend. 

Interested individuals are urged to communicate their ideas to e rmilab in 

the form of proposals (or letters of intent). This material w ill be organized 

for presentation and discussion at the meeting. 

To permit adequate time to organize this workshop, contributors are 

urged to submit written materials to be considered at the meeting to e rmilab 

by November 14, 1975. Questions regarding the meeting should be addressed 

toT. Groves inthe Directors Office, Ext. 3211. 
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NEW SCHEDULE FOR MEETINGS RELATING TO T HE SPR ING PAC 
MEETING .. . 

Our experience in preparing for the November 1975 Program Advisory 

Committee meeting has convinced us that some changes in the scheduling of 

future meetings would be desirable . We believe the revised schedule for 

deadlines a nd meetings relating to the spring 1976 PAC meeting indicated 

below will be more effective than that which appeared in the July issue of 

NALREP: 

January 23, 1976 

February 5-6, 1976 

March 4-5, 1976 

Deadline for receipt of new proposals 
and other written materials to be con­
sidered at the March meeting of the 
Program Advisory Committee. 

Proposal Presentation Meeting. 

Spring meeting of the Fermilab 
Program Advisory Committee . 

P lease note that January Z 3 i s now the general deadline for the receipt, 

in the Directors Office , of all written materials to be considered at the Spring 

PAC meeting. The r will be opportunities for the oral presentation of pro-

posals at both the Proposal Presentation Meeting scheduled for early F e bruary 

a nd the regular PAC meeting in March. 

Topics to be discussed at the spring PAC meeting will be announced in 

the November issue of NALR EP. 
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Location of Experiments 
at Fermilob, Foll 1975 

Main Accelerator 

Meson Area Experiments 
Hadron Jets • 236A ( MI El 
Inclusive Scattering• 324( MIW) 
Particle Search• 357 (M2) 
Particle Search• 397 (M3) 

____.. ... { 
K0 Regeneration•425(M4l 
Inclusive Scattering• 11aA(M6El 
Hadron Jets•260(M6W) 

-u Neutri no Area 
Experiments 
30· 1nch Bubble Chamber 

Proton Area {15- Foat Bubble Chamber 
Expenments {Neutrino • 2 1A 
Photopraduction#87A(PE) Neut ri no : 254 
Particle Search•300(PEJ Di-Muon 331 
Di - Muon• 325(PE ) 
Muon Search •4e(PC) 
Di-Lepton,. 288( PC) 
Proton- Proton Elastic•117A(PW) 
Particle Production•2e4(PW) 

Internal Ta rget Areo 
Experiments __ _ 
Proton-Proton lnelastic•321 
Spectrometer Tests 1•19a,• 313) 

• • 

• 
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FACILITY UTILIZATION SUMMARY--SEPTEMBER 1975 

There was steady improvement in the operation of the accelerator at 

400 GeV during September, particularly in terms of both average and inte -

grated ace elerated beam intensities . Much of the unscheduled down -time 

followed the weekly accelerator maintenance and development periods. 

Start-up of the high energy physics research program was delayed each 

week, but these setbacks were customarily followed by extended periods of 

running with few unscheduled interruptions. The net res ult was a noticeable 

increase in the effectiveness and reliability of available beam as compared 

with the performance in August. Failures of main-ring feeder cable splices, 

booster chokes and vacuum, and the 95° cooling water system accounted for 

a major fraction of the down -time; most of these pr ob le ms are related only 

indirectly to 400-GeV operation. Average operating efficiency for the 

experimental physics program was 75% , with 430 hours of the scheduled 

57 2 hours actually delivered . The improved performance realized during 

September did not result from greater reliability of components, but rather 

because structure in the slowly spilled beam was greatly reduced. Further­

more, the main-ring cycle time could be lowered to 10 seconds as a result 

of the paralleling of electrical feeder cables which improved the current 

distribution. These efforts produced a beam for use in the experimental 

areas with about twice the duty factor available during previous 400-GeV 

operation. Other achievements during September included the testing and 

installation of a 47th harmonic ripple filter in the main-ring pulsed power 

supply and the successful operation of the 30-inch bubble chamber at the 

rate of six pulses per accelerator cycle. 
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Good progress was made in the experimental physics research pro­

gram during September. Once again, w ork in the Neutrino Area w as con­

centrated on neutrino/ antineutrino cross section measurements by Neutrino 

# Z1A and Neutrino# Z54. Neutrino data were taken at four energies and 

antineutrino data at one. Between the positive and negative runs, the accel­

erator was set up to send ZOO -GeV beam to the Ne utrino Area only for two 

shifts, to enable these two experimental groups to calibrate their monitors. 

The changeove::- from 400 GeV to ZOO GeV and back again proceeded very 

smoothly, taking only a few hours in all. During the 400-GeV operating 

periods, a 300 ,000 -picture run was completed for Hybrid 11281 at the 30- inch 

bubble chamber. In the Muon Laboratory, Particle Search #382 tuned the 

N-1 beam for hadrons and carried out some preliminary emulsion tests for 

several hours, causing only minor disruption to Neutrino# Z1 A. The Quark 

# Z76 target continued to receive beam from the N-0 slow spill. 

In the Proton Area, Proton-East was turned off early in September 

for installation of Di-Muon # 3 58. Following several days of tune-up and 

testing work, neutron production data were collected for nearly three we e ks . 

Di -Lepton # Z 88 took electr on-positron data in Proton -Central throughout 

September, while in Proton -West, p -p Elastic Scattering fl 1 77 A completed 

their planned tests shortly a ft e r the first v:<:ek, and then turned the b eam 

over to Photon Search #95 A. The latter group spent the rest of the month 

tuning, testing, and calibrating their apparatus. 

In the Meson Area, six experimental groups were in various stages of 

data collecting and two others did tune-up and testing work. Hadron Jets 



# 260 continued set-up and equipment checking early in the month, and 

Particle Search# 357 was engaged in similar work for almost the last three 

weeks. Neutral Hyperon # 8 tuned their apparatus after being off since early 

July, and were taking data by the end of September. Particle Search# 357 

continued to run in a compatible parasitic mode. Neutron Elastic Scattering 

# 248 completed setting up and testing, and began taking preliminary data. 

At the same time, Elastic Scattering# 69A and Form Factor# 216 continued 

steady data-taking, while Photon Inclusive N268 completed their run by mid-

month. ln addition, Nuclear Chemistry# 81 A parasitically exposed four tar-

gets to the beam in Meshall. 

At the Internal Target Area, most of the research activity was carried 

out by Particle Production #418 using the rotating fiber target . Running 

time was used to check and complete earlier data and also to test some new 

phenomena observed during analysis. Proton -Proton Inelastic # 3 21 spent 

considerable time debugging their warm jet and other apparatus, and used a 

small amount of beam time for testing purposes. 

The facility utilization summary for the month of September is as 

follows: 

I. Summary of Accelerator Operations 

A. Accelerator use for physics research 

Accelerator physics research 
High energy physics research 
Research during other use 

Subtotal 

Hours 

51.0 
430.5 

~ 

481. 5 
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B. Other activities 

Accelerator setup and tuning to experimental areas 
Programmed interruption 
Unscheduled interruption 

Subtotal 

C. Unmanned time 

Total 

Hours 

9 . 5 
54.2 

174.8 

23 8. 5 

720.0 

IL Summaries of High Energy Physics Research Use 

lll. 

# of Exp ts . Hours ___ R_e_s_u_lt_s __ 

A. Counter experiments 16 3197 9 

B. Bubble chamber experiments 1 286.2 297 ,534 pictures 

c. Emu ls ion experiments 

D. Special target experiments 2 416. 5 5 targets 

E. Test experiments 2 85.9 

F. Engineering s tudies and tests 

G. Other beam use 76.2 Beam tuning 

21 4062.7 

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

@200 GeV (0! 400 GeV Totals 

A. Beam accelerated in main ring 0.008 

B. Beam delivered to experimental areas 

Meson Area 
Neutrino Area 

Main beam 0 002 
Bubble chamber beam (estimated) 

Proton Area 

Totals 0.002 

1. 277 

0. 29 3 

0.819 
0.012 

0.019 

1.143 

1. 285 

0. 293 

0 . 821 
0.012 

0 .019 

1 .145 

IV. Beam Utilization by Experiment 

A. Meson Area 

Neutral Hyper on fl 8 
E lastic Scattering# 69 A 

Hours 

122.8 
226.6 
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Hours 

Nuclear Chemistry # 81A 4 targets 
Form Factor # 216 381. 7 
Neutron Elastic Scattering Ii 248 301.8 
Hadron Jets# 260 108.6 
Photon Inclusive # 268 243.9 
Particle Search# 357 42.0 Tests 

B. Neutrino Area 

Neutrino # 21A 391 . 2 
Neutrino# 254 169 .1 
Quark II 27 6 416. 5 1 tar get 
30" Hybrid I/ 281 286 .2 297 ,5 34 pictures 
Test Particle Search I/ 382 7.7 

C. Proton Area 

Photon Total Cross Section# 25A 5.8 
Photon Search # 9 SA 257 .5 
Test p-p Elastic Scattering /i177A 78.2 
Di-Lepton H 288 259.3 
Di-Muon I/ 358 279.3 

D. Internal Target Area 

Proton -Nucleon Inelastic # 31 7 210 .0 
p -p Inelastic# 321 4.1 Tests 
Particle Production # 418 ~ 

TOTAL 3986.5 

Reported by H. Allen 



f 



No. 

428 
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PROPOSALS RECEIVED DURING AUGUST AND SEPTEMBER 1975 

Title 

400 -GeV Proton Interactions in Nuclear 
Emulsion 

Submitted by 

J. D. Hebert 

429 Proposal to Study Interactions of 100-GeV/c D. R. 0. Morrison 
Negative Pions in the 15-Foot FNAL Hydrogen 
Bubble Chamber 

430 Proposal to Search for New Short-Lived D. R. 0. Morrison 
Particles in 400 GeV/c TI"--p Interactions 

431 350 GeV I c TI" - -p Experiment in the 15 -Foot M. A. Thompson 
Bubble Chamber 

432 Proposal to Study 50,000 >::: -n Multiprong Events A. Fridman 
at About 240 GeV /c by Means of the 15-Foot 
Bubble Chamber 

433 A Proposal to Study Multi-Muon Production in J. K. Walker 
Hadron Collisions 

434 Cascade Showers Originated in Jet Showers S. Dake 

435 Measurement of the Polarization of Prompt R. K. Adair 
Muons at X = 0 .14 at pt= 0 and pt= 1.5 
GeV/c 

436 Determination of the Pos s ible Di-Muon R. K. Adair 
Character of the Prompt Muon F1ux 

437 

438 

439 

440 

441 

Proposal to Search for New Long-Lived 
Particles 

Inelastic Cross Sections of Neutrons on Nuclei 

High Sensitivity Search for New States which 
Decay into Muons 

A Proposal for a New Measurement of the 
Magnetic Moment of the Lambda Hyperon 

A Proposal to Study Lambda Polarization in 
the Inclusive Reaction Proton -Proton to 
Lambda+ Anything with a Liquid Hydrogen 
Target 

T. Ferbel 

L. W. Jones 

D. C. Garelick 

G. Bunce 

L . G. Pondrom 



No . 

442 

443 

444 

445 
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Title 

Study of Nuclear Fragment Emission in Proton 
Heavy Nucleus Collisions from 10 to 500 GeV 

A Proposal for Continued Studies of Hadr on­
Induced Muon Pairs in a Large-Acceptance 
Spectrometer 

A Special Request for High-Priority Running to 
Measure High-Mass Muon Pairs 

Proposal to Study Multihadron Systems whic h 
Include Charged and Neutral Mesons 

Submitted by 

F. Turkot 

J . E . Pilcher 

A. J. S. Smith 

J. Rosen 



November 7, 1975 

November 14, 1975 

November 20-21, 1975 

December 18-19, 1975 

January 23, 1976 

February 5 - 6, 1976 

March 4-5, 1976 

DATES TO REMEMBER 

BISON-NET Workshop at Fermilab. 

Materials to be considered at the 
Workshop on the Short-Lived Particle 
Beam Facility should be received in 
the Directors Office. 

Fall meeting of the Fermilab Program 
Advisory Committee . 

Workshop on the Short-Lived Particle 
Beam Facility. 

Deadline for rece ipt of new proposals 
and other written mat erials t o be con­
sidered at the March meeting of the 
Program Advisory Committee. 

Proposal Presentation Meeting. 

Spring meeting of the Fermil ab 
Program Advisory Committee. 
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