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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 c.ccelerator 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 >< 10 protons per pulse was achieved 

in January 1976. 
13 

The average intensity per pulse is now more than 10 

protons (including pulses 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 irnpport the variegated program of the 

Laboratory . 

There have also been a number of very significant improvements in 

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

activities in more detail. 



-2-

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 th i s time. A princ ipal 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. 



Accelerator Intensity 

The new intensity records and htgher 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 235 mA, more than twice the design intensity. The higher linac 

intensity has made it possible to use E:ingle-turn injection into the booster, 

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

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

the indiv idual power supplies were modified and improved. Mode dampers 

for suppressing parasitic modes in th~ 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 

increa s e the accelerating voltage avaclable 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 moE:t productive of the improvement pro

grams has been the development of tE:chniques 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 

replac.ement 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 al so 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 expansion program, which provides 

increased floor space for spectrometer systems to experiments using the 

internal 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 peri:id 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-productic'n 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. 

Energ;r 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 avail.able 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 p1·esent enormous challenges to the entire 

division and to the Laboratory for the future. 

In looking back at this period, it is apparent that the achiev ements 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 improve ments 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 cons istent periods of time for accelerator 

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

ve ry 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 divis ion leadership. 



1976 SUMMER STUDY ON THE UTILIZATION 
OF THE ENERGY DOUBLER/SAVER 

Joseph Lach 

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

projects at Fermilab was held . The Energy Doubler I 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 ,Jur 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 1976 summer study lasted for two weeks (June 28 - July 9). It 

followed d irectly the summer Program Advisory Committee (PAC) meeting 

in Aspen. To maximize the inter action 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 /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-49 3) had been submitted to inject anti protons into the Doubler to 

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

earlier proposal ( P-4 78) had advocated building a small storage ring and 

colliding its protons with those in the Main Ring. These had 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 re,jected all of these proposals, thus giving the summer 

study a clean slate with which to work . 

Although the PAC has rejected the specific proposals, they recommended 

that th e uses of the Doubler as a coll ider be vigorously pursued. The 1976 



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 physic s 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 trat 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 o f 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 inte:rested outsider users as well as 

Fermilab staff members and met at re§;ular 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 Labc·ratory 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 rr:ost exciting fields to explore at 

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

provide separate targeting for the neut".rino, muon, and hadron beams that 

now exist but have considerable interferenc e. 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 100 0 

GeV, perhaps because the 1975 Energy Doubler/Saver Design Propo s al 

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

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

s ignificant increase in the intensity of the present secondary beams could be 

achieved with no other modifications if the proton energy were r a ised 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. 



NOTES AND Al\NOUNCEMENTS 

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, O:::tober 1. It is our present intention to 

schedule as many of the oral presentations of new proposal s as possible for 

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

Meeting is an open one , and all inter<~sted physicists are welcome to attend 

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

for oral presentations at the Novemb,~r 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 re late to the MPS 

will also be included. Groups havine: 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. 
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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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l!llOLS IOll/llUOJIS i 150 t205A 
E!1 0L SI011/Pl- it 200 126 11 
! llDLSIO ll/Pl- a 200 ll28 
Ell ll LSION/PI- it 200 tl39 
t/IULSIOll/PI- I 200 •362 
t '\OLSIOll/PI- it 200 f 3 8 7 
EllULS I OJ/ PROTOKS it 400 • 238 
EllULSJO:C/PROTONS •iioo •21i) 
! llULSlOlf/PROTOKS • 1100 • 211 5 
! llU LSIOll/ PROTO llS it'< OO l2ii9 
!IHlLSI Oll/PROTO llS • 1100 • 25 1 
E ll ULSIOll/PROTO NS e 1100 '265 
! llULSIOll/PROTOllS tiioo • 2 7'! 
E 'IULSIOK/PRO?OllS • i;oo 1292 
EftULS I O N/PROTOllS it '<00 •136 
E llULSION/PROTONS otiiOO '3'<6 
E ll ULSIOl/PROtO NS aiiioo tJ85 
! l'I ULSIO ll/ PR<lfO llS it '<00 1 11 2] 
El'IULSIO i.'/PROTO llS o)iiOO • 112 a 
! llULS I Oll/PPO tO llS ill iiOO UJll 
E llULSIOll/PROTONS . "" ' "6 1 
!lllJLSIOll/PROTOllS itii OO 11162 
!HIULS IOM/PROTONS iii 1100 1463 
T ACHYO N llO NOPOLE • 202 

PHO TOPROOUCTIO N t87A 
PUTICL! SfUCH f 100A 
PARTICLE SEARCH 0 00 
OI-IHIOll 1358 
11110 11 SEAllCll 111 8 
L E PTO II "' PABT!C LE SEARCH '1 81 
!llJ ON S EAR CH 1 iiJ5 
DI-llUO ll f llJ6 

I 'U-C-0 PR O'l' C N- PROTOH SCATl'fR IMG 1)6A 
PllOTOll S ElllCH 16JA 
P llOTOll-PROTOH ll ISSHG llASS f 6H 
Pl! OT Oll SEARCH fl20 
PHl'!' I C LE SEAllCH • 1811 
PROTO N-DE UTERO N SCATTERIMG 1 1 86 
'PROTO ll -!fUCLEON I llCLIJSIV! 11 88 
PROT ON-PROtON INELASTIC 1221 
PROTOM- KUCL EO ll l!IEUS1'IC 
PARTIC LE SURCH 1 363 
P AR TICLE P RODUCTIO N t li18 

!XHRil\EllTS TH AT ARE Ill PROGRESS ( 3 1): 

TOTAL CROSS SECTION 11011 
HICLUSIU: SC ATT!Rlll'G f3 2 CI 
111011011 JETS 12J6 .1. 
POLARIZED SCATTERIMG • 6 1 

• 3 17 

- 11 2 UCtUSIV! H!UTR AL :!!!SOii t 350 
-11 3 NEUTRO N l':LISTIC SCll'TeRIIG '2118 

PARTICL! SEUCH 1 397 
HADRO I J ETS 1260 
IlfCLUSIY ! SC.l.TTEll I• G 111 8 1 
NUCLEAR CHE l'l l STAr I Blo\ 

15- P'OOT ll l':UTHI N0/112 lll SA 
1 5 - l'O OT AMTI - ll f UTRlll0/112 f 31A 
P AR TICLE S EARCH 12117 
1 5-l'OOT ll EUTRI111l/H2 & II.I'.: • 53 .1. 

- ll UO~/ll A OllO ll /IUO i.' '319 
TES T .'!.UOll IR ilADI.1.TlO ll fli67 
15-POOT PI - - P JI 100 • BJA 
15-l'OOT PJ - - P&N£ JI 200 f 89 
15-FOOT Pl- - P it l60 f]811 

- 30 - l!I 30 -l llC ll P - D JI 100 11911 
30 - l!ICH llYBllID 1 299 

-OTH ER SUPER-HEAVY H ! llE llTS t285 

Pll OTOll TOTAL CROSS SECTION '25A 
PAHTIC L E SEARCH t J25 

- PC Dl-L ! PTOll f2 8 8 
- Pll PHOTON S! UCH 195A 

PARTICt. £ PROOUCTIO ll 1 21111 
PllOTOJ-PllOTOll ELlSTIC t177A 

ITA-C-0 Pl!OTCJl -PllOt'O!I II ELASTIC 1321 
PR OTOl- ll UC t. EO ll SCATTERillG t 198.I. 
PROTOll-PROl'Oll PO UllIU. 1'1011 f313 

Er PER l ll f!I TS T HAT ARE 1 11 HST S rA GE (6 ) : 

Ill - 112 P IRT1 CL .1'.: PllODUCTIOll t ~ 15 
- '6 llADB Olf OISSOCIAT I O!I tl96 

" -llUOl(/ llAOl!O ll llOO H •398 
- 15-f'T P .l. PTICL ! S U.RCH f )79 .. _,, MllCL.1'.:All l'RAGl! E lll'S 1 (1 66 
-•c Ol-HADllO N U '} q 
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( COKT ' O ) 

!Xtetn Of RUii ·?o Dli'l'E DAT! COIHLET ED 

TllETJAKOVA 2 STACKS 10 JO ll 75 
DUIS 1 S'UCK 10 JU !f 75 
CI ACOllELLI 1 STACK 10JllN 75 
OZK!L!POV 1 STAC« 24 J ON 75 
GOTTPRIE!l 10 STACKS 10 JllN 75 
JAI!t 1 STlCK 16 OC T 73 
KUS01'!0TO 2 STACJ1:3 16 OCT 7J 
TO OllG ' STICKS 1 OCT " TR£TJAK 09A 5 STACKS 7 OCT 71l 
llOL TE!t ' STAC KS 9 JUK 75 
JAIN ' STACK 9 JO N 75 
ll IU!S ' STACll:S 9J!JN 75 
LORD 9 S'l'>.CIC S 9 DEC 75 

'" 7 STACKS 9 DEC 75 
JAIN ' STA CK 9 O!C 75 
llOL TER J STACKS 9 DEC 75 
KUSU llOTO J SUCKS 9 D!C 75 
YOUNG 3 STACKS 9 DEC 75 
KING J STACKS 9 DEC 75 
GOTTFRIED ,, ST.I. Cl[.$ 9DEC 75 
CG.I.TA 2 SU C KS 9 D! C 7.5 
EKSl'OffG ' STACK 9 DEC 75 
PRAKASH ' STACK 9 DEC 75 
SllGi ll OTO " STACKS 9 DEC 75 
HEB!U '" STltCKS 9 DEC 75 
ll .l. K! J STACKS 9 DEC 75 
LOR D . STACKS 9 DEC 75 
G!AC0 1111LLI 1 STACK 9 DEC 75 
TllETJAK OVA 2 STACKS 9 DEC 75 
BART LETT COSl'IIC B.U HUllU NG 19 "' 76 

m 2 ,500 HOUR;> " m 75 
PlROIJ!:: 1, 1 50 HOUll:S " IP ll H 
CROKIN 750 llOUll:S '" APR 76 

"' "" HOURS ' OCT 75 
AD.I.TR 500 llOUilS 1 DEC 75 
LEO!! Rll All 2,800 HOURS 1 DEC 711 
LEDERllA!t 200 ffOUllS 6 llOV 7) 
.I. DAIR 250HOUllS 2JIJL 76 
ADAU 200 HOURS 29 OCT 75 

COOL 700 HOORS 211 JU ll 7J 
WALKE R 2 , 600 11oues 13 11.1.R 75 
S Aii ~ES 600 11011as ' "' 7J 
Ct.I!IE 1, 200 HOURS 29 ll AY 7J 
llA!CD!ll ER 800 HOIJll:S 29 11 .1.r " ll ELISSillOS iiso llOOliS 19 AOG " SA!fllES 1, 050 llOUllS 'l lllt 71 
FRANZINI 950 HOURS 5SEP 711 
COOL 1, 1100 HOURS 1 1101' 15 
OLSEll' 650 HOURS ' '" 75 
S AIU!S 900 llOU liS 22 OCT 75 

El'l:EllT OP iU ll TO DiTE DATf' 01' RECl! NT '"' 
KYCU 1,iioo HOU BS ' m 75 
'ol!I SBERG 1100 1100115 1 AP ll 76 
~OCK! TT 950 HOU RS ' '°' 76 
CHAllBE!!UI:I 700 llOUilS 1 JUL 76 
IC ENllU 200 HOURS ' JIJL 76 
LOH GO 1,1 so HOUllS ' APll 76 
ROS EM 750 llOORS 1 JUL 76 
llCL EOO 1, 650 HO URS ' JUL 7 6 
l'Rl EOl'IA" 1, 200 HOURS 1 JUL 76 
ICAUf'lllll 136 BO.'!.llAa DISE llTS ' JU L 76 

,0, 16 2 K PII AP R 7 6 
DERRICK 6111C Pil "' 76 
BUR HOP 350 llOUliS J UL 76 
BAL U Y 6111( Pil J UL 76 
CHEll 350 HOUBS JU L 76 
fR!E Dll.1.11' 2 TAllG !TS U POSED JUL 76 
UT AGUiI ,,, 

"' " ' 7 5 
FllllTTER "' PU m 75 
HUSOll '" "' APR 7 6 
llURPtlt "'' "' OC T 7" 
PL ESS 1 5BIC PU AP R 15 
L!DfRllU l TARGETS UP OS ED Jtl l 7 5 

CALDllELL 11 00 llOllllS 1 '°' 76 
COO !I U 700 HOU ll S ' m 76 
LEDEBll.l.N 2 , 900 KOtl ilS 1 JUL 76 
cox 1 , 750 llOUllS 1 JUL 76 
WALICER "' llOUilS ' APR 76 
ORE AR 750l!OURS ' ... 76 

LEE-PRAN'ZU! 1 ,)00 llOUllS 1 JUL 76 
OLS E!t 1, 100 HOU RS 1 J UL 76 
NEAL 1, 050 HOU iiS 1 J UL 76 

POllDRO:t ' JUL 76 
GOU L!,1.1105 50 llO UR S 1 JUt. 76 

lll LSO ll '" l:IOllR S 1 JUL 76 
WOJC!Cl(I " llOU ll S 1 J UL 76 

~~g~~~: ~ 
1 JU L 76 

' JUL 76 .. .................................................................................................................... .. ............ 
D. UP!ll lll !NTS S!ING INS TALLE D (9) : El'I !ll T OF APP.llOVH 

nA -11 1 _,, 1'011 11 f'ACT OR US6 
PA !iTtCL! S U RCH 1 ~72 

K Z ERO CROSS StCTI ON t1156 
It U RO U G!NllRAT!ON 1226 
l!ULTIFARTICL I!: t 1 10A 

NEU T RINO •3 10 
Dl-llUO!f 1 ~82 

STORK 
S'I'Allf'IELD 
ll illSTl:!l' 
TtL!G DI 

CLIM! 
BARISH 

500 ltOIJRS 
600 HOUBS 
200 llO tl iiS 
600 t!OUllS 
600 HOURS 

• 
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EXPER! l'I EllTAL P ROGR Al'I SrTlJATION REPORT (CO NT ' D) 

PRO TOll-N lJCL£0 11 SC lTTER!NG 0 8 1 
ll lJCLE AR r RAGHfN TS 9'Hn 

EXPERi l'I E!fTS TO BE SET UP ll ITll!N A YEAR ( 25): 

nA · ti I PARTICLE SIUICH 1 )54 
- !1 2 U ,, l!DA llA GNETIC " O" ENT '4 40 

PARTICLE SEAll CH 1 411 
PARTICLE S £A RC H t U 13 
PAR'?ICLE SE:ARC H t UJ9 
HADR ON JETS 1 395 
NE UTRO N-lllJCLEUS INELASTIC 14 J8 

-114 IN CLIJSl VE K-SllORT • 383 
-116 BACKWARD SCATTER I NG 1 290 

AS SOCIAT ED PRODUCTI ON 199 

NA - NEUTRINO NEUTR I NO • 25J 
-l'lllOll/HADROll PARTIC LE SEAR CH 1 369 

" UO N t 203A 
" UO!I • 391 

-JO- Ill JO-INCH Pl- - oa 360 J) J8 

ITA -C-0 

JO-I NCH PeAR - D i 100 I 345 
JO-INCH PBAR- p aso I J44 
10 - IHCH Pl• & P - P a JOO 1 271 
!' ll UtSIOH/ NEll P ART tCu:s • 386 

DE1ECTOR OE VELOP " EHT 1 498 
O: ll llLSIOM/ELECTRONS a Ht E '340 
E ll ULSIO M/ ~L<:CTRO NS i >lOO 099 
PH OTOPRODUCT l O N 1 152B 
PART I CLE S!'AR CH 1 400 

OTHER APPROVED EXPERI MENT S { 29): 

IU - 11 1 HADRON DISSOCIATION t 272 
· 1'12 LA ll BDA POLARIZATION 1 441 

INCLUSIVE ll EUTRO ll 1 1104 
l!U O N S EA RCH 1 45J 

· " 6 INCLUSIVE SCATTERI NG 1 451 
PARTICLE SEARCll 1490 
!'OR!! FACTOR 1 4 46 

15-FOOT ll ?UTRI NO/D2 11 5 U 
15-FOOT ll ElJTR ill0/02 1 227 
15 -FOOT ANTI-llEUTRIN0/D2 f 390 
NE UTRINO '356 
15-F OOT ll EUTRI NO/H2 & NE tJSD 
15 - FOOT ANTl - NE tl !a!NO/H2&ME I J88 

- !1 00 11/HADllO ll [ !I ULSIOll/., tlON S i 200 ICl 2 4 
DI- HUON 1 4 44 

-1 5 -FT 15-fOOT P - P & NP. it 400 12 9 1 
-]0· !11 JO -INCH P - P ii 500 1 207 

30-JNCH PBAR P ii 20D 1392 
JO-INCH PI- - P ii 150 1 J9J 
JD-INCH PI- - Hl Z i JOO 1 J04 
DETECTOR DE VE LOP " ENT • 206 
El'IULSJOH/Pl- ii 200 l ~B l 

P/IOTOPflODUCTI OJI I ~0 l 
PllOTOPRODUCTIOH 14 58 
Piil PH O'l'OPRODUCTIO N 1 26J 

·PC CH ARGE D HYPE RO!I '4 97 
PIO N INCL US IVE 1 25B 
C - TEST 1 302 
!I ULTIGArtl!A 11 92 
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BAKER 
BUll CE 
GARELICK 
GARELICK 
GARELIC K 
SELOVE 
J OI~ 

KO BRAK 
!AKER 
DIEBOLD 

" KtR1i 
KERTll 
KERT H 
i'IORtJASU 
£KSPOllG 
GUTH 
EAR11£S 
LORD 

GllDHll 
DAK E 
GOLDE N 
HEU SC ll 
PEOPLES 

HR BEL 
POllDR0 /1 
JOH es 
f RlSCll 
BAATOll 
SAllD'H I SS 
ol. HKEllBR AH DT 

SllO 'J 
EllG EL11AliN 
GARPUKEL 
BAR IS K 
BAL TA Y 
STE VE NS Oii 
WA DA 
SIHTll 
ONH 
ENG?L llANN 
HE.I.L E 
PLESS 
llJ.L 1iER 
'fOD H 
TA KAHA SHI 

GORlll.Ef 

"' CHEii 
LACH 
P I90DE 
C!S TER-SEGGE 
Gll IRAGOSS !AN 

1 00 HOUilS 
1100 HOUllS 

200 HOUllS 
16 0 l!Oll~S 

250 HOUR S 
150 HOURS 
4DD 11ouas 
4 5D HQt/jj .:j 

200 HOU~ S 

'i DO HOU !i:. 
'JOO llOUil:. 
500 HOUilS 

1, 000 HOUll.S 
600 HOUR~ 
5D0 HOIJl<S 
250 HOURS 
SO K PII 
100 K Pil 
100 K PU 
3 0D K PU 
E ll ULSION £~ POSll h~ 

PA~AS IT re RUM II !NC 
EllllLSION EtPO ~ UR E 

5 STACKS 
35 0 HOU ~S 

40 0 HOUrt=> 

600'! <" un:i 
150 Hou .. s 
500 HOlli\S 
600 HOllil:S 
~DD HOUl<S 
600 HOUilS 
'iOO HOURS 

100K PIX 
1DOK PIX 
300K PI X 
1, 000 HOllil:S 
20Dx PU 
200 11 PIX 
ElllJ LSION ElPOSU RE 
400 HOURS 
25 K PIX 
SO K PIX 
lDOK PU 
300K PU 
200 K Pil 
200 HOURS 
EllULSION <;~POSllRE 

JOO HOORS 
JUD HOllii S 
600 llOUiiS 
400 HOll llS 
BDO HOUllS 
uOO f\O ll ilS 
4 0D HOUilS ......... ........................................................................................................................... ··············································································· ···························· ··········· ······-··-···· PE NOI HC PROPOS AL S (31): EXHNT Of llEQUES..-

"" - 111 DE TP.CTQR DE VELOPlll!! NT 1 42 7 Tl/All " HOll!IS _,, 
LA ll BDl BETA DECAY 061 POll DRO !t JOO HO ll iiS 
PA RT ICLE SEARCH 1 477 ii EINS TEIH 500 HOU RS 
LA"EDA-BAR PRODUCT IO I! 1 119 5 HELL E!! 11 00 f\Ollil:S ,. PRODUCTION 11149 ABO LI HS 600 1100115 
llEUTROH-DEUT!ROll ELASTIC • 479 ROSER TS 300 HOOB5 
HA DRO ii DISSOCUTIOll 1 J 12 EDl"LST EIN 1 ,000 f\OUllS 
PARTICLE SEARCH 1 1169 CUTTS 150 HOUas 

NEUTRINO t 355 BARISH 1,400 HOURS 
15-fOOT Kl!D TR 1110/H2 & ll E • J89 TE N!IE R TOOK PIX 
15-l'OOT /U!!UTRillO/H2 & " t 1155 PET U SON 2001( PU 
N!UTR!NO 11196 Cll P: tf 1,000 HOU&S 

-ll UO N/HADRO N PION OISSOCUTION l ) I B ASC O'!.I "" HOURS 
" UO ll 1 )118 \/USON ~00 HOUR S 
l!!nULSIO ll/ll llONS ii 50-100 • 373 JAIN !: l'IULSlO ~ E~ PO SURE 
Dl- llUO N 1 1143 PILCHER "" HOURS 
llUO N ' "llB WILS ON JOO HOURS 
Tl!!S'l' PARTICLE SEARCH 111 57 llRAll OENe!!RC "' HOIJRS 
ll UON l llB7 SES SO!I S 800 HOUfiS 

-15-FT 15-roo T ' - p Ol >OR a JOO • 208 TAKl3l EV 751( PIX 
- 30-lN 30-J NCH IP - ' ' '50 • 315 RURill 40DK "' 3D~ !NC H PBAR - P i "' 1 39 11 llHITllORE 2 , DDOll Pl I 

30 -t!ICH HYBR1 0 1 4 68 PLESS 2 , SDDK "' 
PA - PE PHOTOPRODUCTJOH 1 11 50 ClLD'H:LL 600 HOURS _,c CH AR GED II ~PER O N • 35J ECKL 'JllD 600 HOU~:. 

-P'J HADRON JETS 1 2116 SELO'IE 600 HOURS 
ELA STIC SC ATTERING 1 30 1 GET1'9ER 1, DOO HOURS 
DI- llUON '326 PIROOE 400 HOURS 
ELASTIC SC ATTERillG 1347 llAl.l':!.'R 1. 200 HOURS 
llADRON-llllCLEOll SCA TTERING 1 420 Cti l RlGOSSUN 1, 1DD HOU BS 
ELECTROPRODUCT IOll f 4511 GUIRAGOSSU. 11 T,500 HOURS 



.. 



··17-

RESEARCH ACTIVITIES DURING JULY 1976 

Ha l sey Allen 

Reduced accelerator operation and slower progress on the research 

program effort during July were a di;~ect 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 tho se , beam was delivered for 255 hour s giving a performance 

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

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 

ma,jor downtime occurred on the second weekend of the month when problems 

with a linac power amplifier and the :'ailure of an extraction septum resulted 

in one 18-hour period when there wa~; little useful beam. 

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

number of Fermilab personnel and u~;ers to celebrate bicentennial activities 

with their fam.ilies, 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 d machine operation and, with several 

staff members, carried out a number of accelerator research experiments 

during this period. With this flying :>tart, 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 shutcf"own 

began on Monday morning, July i 9, 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 shutdO\'lffi 

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-7i 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 completion 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 # 3i 9 

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 

i7 
shutdown, their first run had been completed with some 7. 7 x 10 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 /N5 bypass line. The Muon Irradiation 

# 467 experiment, running in the Ni beam behind Muon I 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 # 2 SA 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 # 95A collected data in the P

West 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 fir st data run in Mi E at -2 00 and +100 

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

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

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

Search II 397 used the IVI3 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, para8itic 

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 5 0 to 40 0 

GeV. Nuclear Fragments ff 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 fo r 

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 s ystem. 
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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 Physics Research Use 

#of Expts . Hours Result s 

A. Counter experiments 15 225 8. 7 
B. Bubble chamber experiments 
C. Emulsion experiments 
D. Special target experiments 2 219 .2 10 Targets ( tota l) 
E. Test experiments 1 5.0 Partial test 
F. Engineering studies and tests 1 26.4 Beam studies 
G. Other beam use 3.6 Beam test s 

19 2512.9 2 expts. compl eted 

III. Number of Protons Accel erated and Delivered at 400 GeV (X 10
18

) 

A. Beam accelerated in Main Ring 

B. Beam delivered to exper imental areas 
Meson Area 

Neutrino Area 
Slow Spill 
Fast Spill 

Proton Area 

Total 

0.1 71 

0 .547 
0.000 

0 .035 

0.907 

0. 75 3 
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IV. Beam Utilization bl Experiment 

Hours Results 

A. Meson Area 

Nuclear Chemistry # 81A 8 Targe ts 
Hadron Jets # 2 36A 2 31.1 Data 
Hadron Jets # 2 60 202.0 Data 
Inclusive Neutral Meson # 350 227 . 5 Data 
Particle Search # 366 29. 3 Data; complete 
Particle Search# 397 2 38.1 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 5A 115.6 Data 
Particle Production # 2 84 9 3.0 Tuneup 
Muon Search # 435 30.6 Data; complete 
Di - Hadron # 49 4 87.2 Data 

D. Internal Target Area 

p-N Scattering # 19 SA 212.5 Data 
p-p Polarization # 313 36.0 Data 
p-p Inelastic # 321 170.0 Data 

Total 2 482. 9 
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MANUSCRIPTS AND NOTES PREPARED 
DURING JU L Y AND AUGUST 1976 

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

A. Benvenuti et al. 
Experiment /1 1A and 
Experiment # 3 70 

W. M. Morse et al. 
Experiment # 2B 

D . M. Stevens et al. 
E xperiment # 22 

K. W. Chen 
Experiment {f 26 

D. R. F ortney and 
N. T. P orile 
Experiment #81A 

B . Knapp et al. 
E xperiment #8 7 A 

. V. Barnes et al. 
E xpe riment # 111 

0. I. Dahl et al. 
Experiment # 111 

M . Awschalom et al. 
E xperiment #2 11 

Experimental Physics 

Evidence for Parity Non-Conservation in the Weak 
e utral Current (Submitted to Phys. Rev. Lett . ) 

+ + 
ir p, K p, and pp Topological Cross Sections and 
Inclusive Interactions at 100 GeV Using a Hybrid 
Bubble Chamber-Spark Chamber System and a 
Tagged Beam (Submitted to Phys. Rev.) 

Search for Multiphoton Events from Proton-Nuclei 
Interactions at 300 GeV I c (Submitted to Phys. Rev. D) 

Dimuon and Trirnuon Production in Deep Inelastic 
Muon Interactions at 150 GeV (Talk given at the 
International Conf. on New Particles with New 
Quantum 1 umbers, University of Wisconsin, 
Madison, Wisconsin, April 21-23, 1976) 

E vidence for Sidewa rd Emission of Sc Fragments in 
the Interaction of 238u with 400-GeV Protons 
(Submitted to P hys. Rev. C) 

High Energy Photoproduction of µµ and µE Events 
(Talk presented by A. Wattenberg at the XVIII 
International Conf. on High Energy Physics, 
Tbilisi, U SSR, July 14-21, 1976) 

Pion Charge Exchange Scattering at High Energies 
(Submitted to Phy s. Rev. Lett . ) 

The R e a ction ir -p -• nn at High Energies (Submitted 
to Phys. Rev. Lett.) 

Measurements and Calculations of Cascades Pro
du ed by 300-GeV Protons Incident on a Target 
Inside a Magnet (F E RMILAB - Pub-76/48- EXP; 

bmitted to Nucl. Instrum. Methods) 



H . Fuchi et al. 
Experiment #242 

H. Fuchi et al. 
Experiment #243 

S . Childress et al. 
Experiment #3 21 

E. W. Beier et al. 
Experiment #3 24 

K. J . Anderson et al. 
Experiment #331 

K . J. Anderson et al. 
Experiment #331 

D. Bintinger et al. 
Experiment #3 57 

M . Binkley et al. 
Experiment #3 58 

H. L. Anderson et al. 
Experiment #398 

H . Fukushima 
General Review 

A. Roberts et al. 
General 

Analysis of 3 03 GeV I c Proton Interactions Tagged by 
by High Energy 'I Rays (Submitted to the XVIII 
Internationa l Conf. on High Energy Physics, Tbilisi, 
USSR, July 14-21, 1976) 

X Particle s and Their Backgrounds in 400 Ge I c 
Proton Interactions (Submitted to the XVIII 
International Conf. on High Energy Physics, Tbilisi, 
USSR, July 14-21, 1976) 

Proton-Proton Inelastic Scattering at 0.5 TeV 

The Approach to Scaling in Single- P article lnclusi ve 
Hadron Scattering from 4 to 250 GeV/c (Submitted 
to the XVIII International Conf. on High Energy 
Physics, Tbilisi, US R, July 14-21, 1976) 

The Contribution of Muon Pairs to the Yield of 
Single Prompt Muons (Submitted to the XVIII 
Internationa l Conf. on High Energy Physics , Tbilisi, 
USSR, July 14-21, 1976) 

+ 
Inclusive µ-Pair Production at 150 GeV by TT Mesons 
and Protons (Submitted to the XVIII International 
Conf. on High Energy Physics, Tbilisi, USSR, 
July 14-21, 1976) 

Search for Charmed Particles in Proton-Nucleu s 
Collisions at 400 Ge VI c 

Limit on Production of Charmed Particles in 
Association with the J (FERMILAB-Pub-76/ 54-EXP; 
submitted to Phys. Rev. Lett.) 

Generalized Vector Dominance and the Low q 
2 

µp 
and µd Inelastic Scattering at 150 GeV (Submitted 
to the XVIII International Conf. on High Energy 
Physics, Tbilisi, USSR, July 14-21, 1976) 

An Interpretation of Inelastic Hadron- Nu cleus 
Interactions (Submitted to Nuovo Cim e nto) 

DUlVIAND: The Ocean as a Ne utrino Detector 
(FERMILAB-Pub-76/51-EXP; submitted to 
Science) 



A . A. Go le staneh 

W. A. Bardeen and 
M. Bander 

C. H. Albright et al. 

M. W. Roth 

C. H. Albright et al. 

P. Sorba et al. 

C. H. Albright and 
R. E. Shrock 

V. A. Matveev 

L. A. Balazs 

D. C. Carey et al. 
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Theoretical Physics 

The 17 Decay into Three Pions and the On-Mas s 
Shell Current Algebra (FERMILAB-Pub-76/18-THY; 
submitted to Phys . Rev. D) 

Phase Transiti on in an O(N) Gauge Model in Two 
Dimensions ( FERMILAB- Pub - 76 / 3 8 -THY; 
submitted to Phys. Rev.) 

Neutrino-Proton Elastic Scattering: Implications 
for Weak Interaction Models (FERMILAB-Pub-76/40-
THY; submitted to Phys. Rev.) 

Lattice Gauge Theories and the Continuum Limit in 
Two Dimens ions (FERMILAB-Pub-76/43 -THY; 
submitted to Phys. Rev.) 

Gauge Theorie s and vp Elastic Scattering 
(FERMILAB-Pub-76/45-THY; submitted to Phys . 
Rev. Lett.) 

The Weak Charges of Charmed Particles 
(FERMILAB-Pub-76/46-THY; submitted to Lettere 
al Nuovo Cimento) 

Inclusive Charged Current Neutrino Reactions: 
Implications for Gauge Models with Heavy Quarks 
and Right-Handed Currents (FERMILAB-Coni-
76/ 50-THY; s ubmitted to the XVIII International 
Conf. on High Energy Physics, Tbilisi, USSR, 
July 14-21, 1976) 

Hydrodynamic Model of Collective Resonances in 
Hadronic Matter (FERMILAB-Pub-76/ 52-THY; 
submitted to Phys. Rev. D) 

Vacuum Singularities in a Dual Multiperipheral 
Model (FERMILAB-Pub-76/56-THY; submitted to 
Phys. Rev. D) 

General 

Calculating the Effect of Beam Line Magnet Mis
alignments with TRANSPORT ( FERMILAB- 76 / 44) 



R. J. Stefanski and 
H. B . White 
FN-292 

A. G. Ruggiero 
FN-293 

A. G. Ruggiero 
FN-293-A 

M. Atac et al. 
FN-294 
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Physics Notes 

Neutrino Flux Distributions 

Computer Simulation of the Main Ring Beam 
Colliding with Another Beam 

Further Simulations of the Main Ring Beam 
Colliding with Another Beam 

A Two-Dimensional Drift Chamber 



September 25, 1976 

October 1, 1976 

October2, 9, 
and 16, 1976 

October 14-15, 1976 

November 11-12, 1976 

November 15, 1976 

December 9-10, 1976 

DA TES TO REMEMBER 

Illinois Prairie Day: "Prairie Panorama. " 
Auditorium, 8 p. m. 

Deadline for receipts of all new proposals 
and other written materials to be considered 
at the November meeting of the Program 
Advisory Committee. 

Prairie Seed Harvesting at Gensberg-Markham 
Prairie in Markham and at The Morton 
Arboretum in Lisle for Fermilab Prairie 
Restoration Project. 

Proposal Presentation Meeting. 

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. 




