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Philip Livdahl became the Acting Director of Fermilab on July 17. He 

has been a Fermilab staff member since the founding of the Laboratory in 

196 7, working in construction of the Linear Accelerator and the Main 

Accelerator, in management of the Accelerator Division and most recently 

in the Tevatron project. 
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UNIVERSITIES RESEARCH ASSOCIATION, INC. 

2100 Pennsylvania Avenue, N. W. / Washington, D.C. 20037 /Area Code 202 293-1382 

July 17, 1978 

My dear Colleagues: 

Robert Wilson has created a great institution at 
Fermilab. His brilliant personal contributions to the 
accelerator, the research program and the beauty of the 
structures can be found everywhere and will remain as 
monuments to his genius. The end of his period as 
Director is a cause of great sorrow for all of us; 
during the past e~even years one of my greatest personal 
pleasures has been the stimulation and excitement of 
working so closely with Bob Wilson. 

The URA Board of Trustees fully supports Dr. Wilson's 
suggestion that Philip Livdahl should be the Acting 
Director'llntil a new Director is appointed. 

The next few weeks or months will necessarily be 
difficult ones for all members of the laboratory, but 
I am confident that everyone will do his best to help 
Phil Livdahl in the important but trying task of 
directing Fermilab during this time. 

Sincerely, 

~~ 
Norman Ramsey 
President 

(This letter was sent to all Fermilab staff members.) 
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Robert Wilson 
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On September 1, E. L. Goldwasser will assume his new duties as 

Vice Chancellor for Research and Dean of the Graduate School of the Univer-

sity of Illinois at Urbana. In his eleven fruitful years as Deputy Director 

of Fermilab, he has made enormous contributions to the birth and growth 

of the Laboratory. These contributions - even when not visible - have been 

vital in the success of Fermilab, both in physics and in the human aspects of 

our work. 

He leaves his stamp on every part of the Laboratory and every person 

in it. All of us are better for our years with Ned Goldwasser. We wish him 

the best of success in his new ventures. 

Norman Ramsey 
President 
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Edwin Goldwasser 
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MANUSCRIPTS AND NOTES PREPARED 
FROM JULY 15, 1978 TO AUGUST 4, 1978 

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

c. Baltay et al. 
(Experiment #53) 

H. L. Anderson et al. 
(Experiment #98/ 
#398) 

H. L. Anderson et al. 
(Experiment #98/ 
#398) 

M. W .' Arenton et al. 
(Experiment #9 9) 

A. V. Barnes et al. 
(Experiment #3 50) 

A. V. Barnes et al. 
(Experiment #350) 

R. D. Kass et al. 
(Experiment #43,1) 

J. A. Caidos et al. 
(Experiment #442) 

Experimental Physics 

Charmed D Meson Production by Neutrinos 
(Submitted to Phys. Rev. Lett.) 

Muon Scattering at 219 GeV (Submitted to the XIX 
International Conf. on High Energy Physics, Tokyo, 
Japan, August 23-30, 1978) 

Quarks and Gluons in Deep Inelastic Scattering 
(Submitted to the XIX International Conf. on High 
Energy Physics, Tokyo, Japan, August 23-30, 1978) 

Measurement of Exclusive Hypercharge-Exchange 
Reactions at 3 5 to 140 Ge VI c (Submitted to the XIX 
International Conf. on High Energy Physics, Tokyo, 
Japan, August 23-30, 1978) 

Inclusive Tio and n Production from 100 GeV/c -n±p 
Collisions in the Triple Regge Region (Submitted to 
the XIX International Conf. on High Energy Physics, 
Tokyo, Japan, August 23-30, 1978) 

Inclusive TIO and n Production in the All Neutral Mode 
from 100 GeV I c TI-P Collisions (Submitted to the XIX 
International Conf. on High-Energy Physics, Tokyo, 
Japan, August 23-30, 1978) 

Charged and Neutral Particle Production from 400 
GeV I c pp Collisions (Submitted to the XIX Inter­
national Conf. on High Energy Physics, Tokyo, Japan, 
August 23-30, 1978) 

Nuclear Fragment Emission in High Energy P-Xe 
and P-Kr Collisions and a Description of Their 
Production Mechanism (Submitted to Phys. Rev. 
Lett.) 



K. O. Mikaelian and 
R. J. Oakes 

R. W. Brown and 
K. o. Mikaelian 

I. Bars et al. 

K. Shizuya and 
S. -H. H. Tye 
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Theoretical Physics 

Charmed Baryon Production in Electron-Positron 
Annihila (FERMILAB-Pub-78/48-THY; submitted to 
Phys. Rev. D Comments and Addenda) 

w+w- and zozo Pair Production in e+e-, pp, and pp 
Colliding Beams (FERMILAB-Pub-78/49-THY; 
submitted to Phys. Rev. D) 

Gauge Invariant Quantum Variables in QCD 
(FERMILAB-Pub-78/51-THY; submitted to Phys. 
Rev. Lett.) 

Gluon Jets from Quantum Chromodynamics 
(FERMILAB-Pub-78/54-THY; submitted to Phys. 
Rev. Lett.) 



September 29, 19 78 

October 12-13, 1978 

November 9-10, 1978 

January 26, 1979 

February 8-9, 1979 

March 8-9, 1979 

May 4, 1979 

May 17-18, 1979 

June 16-22, 1979 
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DATES TO REMEMBER 

Deadline for receipt of all new proposals and other 
written materials to be considered at the fall 
meeting of the Physics Advisory Committee. 

Proposal Presentation Meeting. 

Fall meeting of the Physics Advisory Committee. 

Deadline for receipt of all new proposals and other 
written materials to be considered at the spring 
meeting of the Physics Advisory Committee. 

Proposal Presentation Meeting. 

Spring meeting of the Physics Advisory Committee. 

Deadline for receipt of all new proposals and other 
written materials to be considered at the summer 
meeting of the Physics Advisory Committee. 

Proposal Presentation Meeting. 

Summer meeting of the Physics Advisory 
Committee (Aspen). 
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W. B. Fowler 

A progress report on the Energy Doubler was given relatively recently 

in these pages in the January, 1978 £~~~ ~~ There have been 

enough new developments in the intervening seven months to justify another 

report. 

One of the results of the Fermilab Energy Doubler program has been 

the realization that the design and construction of a superconducting magnet 

is far more complex than that of a conventional magnet system for an accel-

erator. In addition there has been until now little or no experience on lanie 

systems of superconducting magnets. Remember that in a superconducting 

accelerator the extensive liquid-helium-temperature refrigeration system 

adds complexity beyond that of a conventional accelerator. Therefore far 

more development work is needed for a superconducting accelerator The 

Energy Doubler work at Fermilab is now in the stage of designing, building, 

and testing complete magnet and accelerator systems, moving toward our 

goal of an installed 1-Te V ring in 19 80. 

The Sector Test 

Twenty dipole magnets have been built and installed in A Sector of the 

Main Ring as part of the "Sector Test. " This is the largest set of supercon-

ducting magnets ever built to an identical design and it is of considerable. 

interest to compare their performance. 
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The eight histograms on the facing page are distributions among the 

magnets (including some spares) of the measured properties listed. These 

performance characteristics show that all the magnets meet minimum 

standards. They also are more uniform in these characteristics (for example, 

in maximum quench current) than magnets in other superconducting programs. 

These production magnets have also been used in four-magnet string 

tests of rapid ramping and magnet protection. It has been possible, utilizing 

a modified Main-Ring power supply to produce successfully the following 

ramps: 
Injection Final Dwell Rise Flattop Fall 
Energy Energy Time Time Time Time 
(GeV) Lq_eV) __ (Secj_ (Sec) (Se~ . (Se~l 

Energy Saver Ramp 100 500 2 6 2 6 
Energy Doubler Ramp 100 1000 5 20 15 20 

This represents by far the largest energy transfer into and out of super-

conducting magnets. 

Another set of precision measurements has been made of the magnetic 

characteristics of these magnets. These results are not yet in a form 

suitable for detailed reporting, but it may be remarked that the magnetic 

properties of the magnet meet our specifications. 

Magnet Design and Assembly 

The photographs of the next pages (our centerfold) show the various 

steps in the construction and assembly of an Energy Doubler /Saver dipole 

magnet. The upper and lower coils each have inner and outer coils. The 

coils are clamped in place in a cryostat, which is then installed inside the 

iron magnet yoke. 



UPPER 
COIL 

LOWER 
COIL 

DIPOLE 
PRODUCTIOf\ 

COIL ASSEMBLY 

(INNER LAVER SHOWN> 



! 
.\ 

MAGNET 
SEQUENCE 

COMPLETE 
ASSEMBLY 

CRYOSTAT 

IRON 
YOKE 



-12-

Junction Desig~ 

At a quadrupole location, the space between the two adjacent dipoles is 

115 in. This space must contain the quadrupole, the correction-magnet 

package, and one of the following cryogenic assemblies: 

A) A standard feedthrough connection. 

B) A double turnaround box at the end of two helium runs. 

C) Feed point. 

Considerable attention is being given at this time to the design of this 

quadrupole point with all its appurtenances. This design effort includes 

models of different options, as well as experience gained in the Sector Test. 

The photograph below is a model assembled to check out the current design. 

Model of a quadrupole straight section. 

(Photograph by Fermilab Photo Unit) 
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HIGH-INTENSITY LABORATORY 

The new High Intensity Laboratory in the Proton Area came on the air 

on July 25, when a focused beam of negative pions was detected on a SWIC. 

The beam was achieved after a two day period of tuning to set up 

the beam line. 

The High-Intensity Area is designed to produce higher-intensity pion 

and antiproton beams on target than any other facility. It is estimated that 

9 - 7 13 
beams of 5 X 10 Tr and 10 p will be produced for 10 protons on target. 

Design work began in the summer of 1975. Construction took place in 

1976 and 1977 and installation of the beam lines has occupied the last nine 

months. All groups in the Proton Laboratory participated in the effort, as 

well as the Architectural Services group, many people in the Research and 

Accelerator Divisions and several outside contractors. 

The first three experiments are to be installed in the next few months 

and data taking will begin in the middle of October. 
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SUMMARY OF OPERATIOf'i_§__-_JYLY _~~~ 

Program Planning Office 

The experimental activities underway in July were primarily a contin­

uation of those begun after the shutdown in June. Accelerator operation was 

disappointing with a few more than the usual number of necessary repairs and 

an inability to produce the normal intensities for experiments. 

Two goals were achieved during July in the Proton Area. Di-Lepton 

# 288 in P-Center was finally declared complete following study of dielectron 

and dimuon spectra which continued over the past three years. Presumably 

the last experiment was completed at an upstream location in P-West (E-592) 

and work began toward commissioning of the new high intensity pion beam 

which will eventually lead to running several new experiments at downstream 

locations. 



Date 

Sat. 7/1 

Sun. 7/2 

Mon. 7/3 

Tue. 7/4 

Wed. 

Thu. 

Fri. 

Sat. 

Sun .. 

Mon. 

Tue. 

Wed. 

Thu .. 

Sat. 

Sun. 

7/5 

7/6 

7/7 

7/8 

7/9 

7/10 

7/11 

7/12 

7/13 

7/14 

7/15 

7/16 

Mon. 7/17 

Tue. 7/18 

Wed. 7/19 

Thu. 7/20 

Fri. 7/21 

Sat. 

Sun. 

Mon. 

7/22 

7/23 

7/24 

TUe. 7/25 

Wed. 7/26 

Thu .. 

Frio 

Sat. 

Sun. 

Mon .. 

7/27 

7/28 

7/29 

7/30 

7/31 

-15-

FERM1 NATIONAL ACCELF.R/IT0R LABORATORY 
MONTHLY OPERATIONS HISTORY 
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Activities 

data: for study of elastic and inelastic Compton scattering 

completed: including continued high resolution study of the dimuon spectra produced by 400-GeV proton 

completed: including study of connection between scaling phenomena and the determination of structure 
function in inclusive reactions 

engineering tests: of a new 200 GeV high intensity pion beam 

tuneup and data: for study of deep inelastic v and v scattering using a dichromatic beam 

data: parasitic bubble chamber experiment with a heavy neon/hydrogen fill 

data: 3 targets exposed 

completed: study of inelastic Coulomb excitation and diffractive production of hadrons 

completed: " ± -p backward scattering at 50 and 70 GeV I c 

tuneup and data: for measurement of the production spectrum and polarization of :;;: 0 and li.0 hyperons 

data: for study of KN charge exchange 

tuneup: of an experiment to measure the rate of formation of TI-µ atoms in Kt - decay 

tuneup: of an experiment to study charmed particle production in a high resolution streamer chamber 

data: 8 targets exposed 
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FACILITY UTILIZATION SUMMARY -- JULY 1978 - ..... -------------~---...,,--- .... -~· _, ..... ___ ...... __ __, ............. _,~ 

A. Accelerator use for physics research 

Accelerator physics research 
High energy physics research 

B. Other activities 

Subtotal 

Accelerator setup and tuning to exp areas 
Program interruption 
Unscheduled interruption 

Subtotal 

C Unmanned time 

Total 

.!!__9i~~e.!..8..: Hours 

A. Counter experiments 10 
B. Bubble chamber experiments 1 
c Emulsion experiments 
D Special target experiments 2 
E. Test experiments 
F. Engineering studies and tests 
G Other beam use 

Totals 14 

A. Beam accelerated in Main Ring 

B. Beam delivered to experimental areas 

Meson A.rea 

Neutrino A.rea 

Proton Area 

Slow Spill 
Fast Spill 

29 35 

20 

29 55 
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----------~-

4 exp completed 
> 53, 000 pictures 
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SITUATION REPORT - JULY 1978 

f.XP1!'UllBllT.U P!IO'.;llA, ;Il'~ltIOll REP'lRT 

PllOGU.11 PU.llllillG onr:E 
2~ JllL l916 

THE l!!lP!l'II!'IBNTH Pf.OGRlll 5ITIJlTI0" \T Fl!:tll!lUB IS SIJll.IURIZEO BEtOk. TllF IH.P!lll11Bllt5 ARE LIST!O SEPli;l':'l!!O Bt BlPlntI-
1'\tllTll .l.llU. OllOEP ClT!GOllIBS Tlln B!S? l)!SCBIB! TIUHI ClRCOl!.STlllC& AS (H JLILT 1, 1978. FOR !lPl!:RilllllTS llllIC.11 lllf! 
8?1'!"11 CO!IPLl':TBD OE. Hl'f! lll"CEIU.:D Jll!!\!\ taEQ! IS Tl4DIClTIOll or THE f.l!Oll-H lP IHIUillG Tiii! OR PlPOS'Jir!. TB! !XP!Rl-
'?llTH >.Rtl IUl\ES \R? \Bflll:tfIATr.o lS FOLLOWS: 'H:SO!I .. U:l (, .. ,' llELIT!!.!Mj Ul!ll (IO.\, PROTOll uin (Pl~. llltUOL TAllGET 
UO (IH). 

TOTH lllJl!P.!R or lPPROHD ElP!RIIUllrS - 291 

APU-8Bllt SPOtttSPtllSOll 
'· l!:XP!RI1SMTS THU HAU COllPL!TPl'l OATA U.'HllG (2J~l: 

(OllL'f l!tl'?PJ'.ll'!l!TS COlHL!fED SHC6 1 JU 19la AU LIS!!D PELOW) 

!ll·'t 1 D!T!:CTOll D!ULOP~EMT 1~21 
-!12 llOLTl-11.UOll t439 
-!'13 PUITICLE ~.:uc11 1'">110 
-'Ill l llCLll~ITr. 11-SROllt 13!13 
-!'16 lSSOCll'IlO PROOUC'!'IOll •99 

!'IDL't'IPlRTICL! 11101 
PU:TICL~ SUR.CR •1169 

lll-ll'l-Tl'IPLET ll!'JT'lillO u•u 
15-fOOT lll!1Tllill0/R2&1'! t'iU6 

-'10011/HlOAOll ,UOll t2Q3A 
!'IOOll •3'li 
OI-ltOOll • ll4~ 
llUOll hll8 
PJ,P.'!'lCt ~ SEAllCll t596 

-OTll811 8!\!ILSIOll/PI- i 300 lll81 
!l'IULSIOll/PI- .. ioo 151)) 
&IWLSIOll/Pl- it 300 t5')6 
El\ULSI('lll/PI- ii 300 •525 
t'1ULSIOll/PI- ill 100 1568 
!llU1SIOll/P1- i 30C t57J 
&!l'a.51011/PT- II 300 t.'i'71l 
U'JLS101/PBOTOllS I llO:i lll<l9 
!f!IH.51011/PllO't'QllS t llOC 1'">41 
!!'IULSlOll/PROTOll:> II <+OJ •575 

PA-P! PllOTOPRODDCT!O~ t87l 
ITA-C-0 118:0TOll DQLA'l'l'U.TIOll t!'122 

P-11 SClTT?.PillG I')')?; 

'fOU 
GU!LICll: 
LOIGO 
KOBRU 
Ot!BOLO 
OtIEBBl 
CUTTS 
BUISll 
!IUSOM 
llE!ITll 
K!liTll 
S!\ITH 
L00'1IS 
LEO!RIUll 
HK•RASllI 
OGATk 
OJ.Kt 
llIL!l'.J!S 
1!!8EllT 
USHIDA 
ilOLtl':ll 
lllU 
J'CQUOT 
LOi'D 
ORALLOBlll 
OG'l'!I 
Sklf!IES 

40 tfJ'J95 
1,100 11)0115 

600 llllJBS 
2,2:10 ll)IJRS 

1'50 ll)IJRS 
1,600 HllJ!IS 

1100 H::JIJBS 
i,600 ll)IJ!IS 

37511; l>U 
f1,2'JO 11J:Jss 

1,100 HJUBS 
900 R)IJBS 
200 RJOBS 

1 srA::11:s 
ll STACKS 
2 ~T "CltS 
2 .HACKS 
3 StlCll:S 
3 SUCll::S 
II STACKS 
.., sr,.cKS 

211 S?lCKS 
2 S?lCll:S 

II, ~00 RJOllS 
100 HOUllS 
9S') uoas 

10 JU 1976 
19 l'IU 191'8 
21FEP.19711 

1 !J ~,. 19""8 
2ii Ju 1•na 

9 ll?R 19".'8 
15 'IU 1978 

3 Jlll 197$ 
2b JAM 191'8 
HI l\lt 19'78 
111 '1U 1918 

3 JU 1916 
1 IU'f 1918 

21 '\U i916 
1llJAll 1978 
18 JU 1978 
15 Jlll 19"78 
15J.\J 1916 
15 JU 1978 
1~ H.11 1918 
18 JU 1978 
15 JU 1978 
15 Jkll 1978 
15 JU 191'6 

7 'Ill 19"18 
2111,11 ina 

9 Ui 1978 ..................................................................................................................................... 
EXP1'.llH!!ITS THAT "11! Ill PROGB!SS {191: !Hhr or FUii TO n~T! DAU OP R!C!llT PUii 

!U,-111 II ~DROii OISSOCHTIOll •2"72 PEllS!L 1"00 ll'lU'llS 1 JOL 1978 _,, 
u.011 CRUti! 81CKAll1a •5115 l80LillS 100 lllORS JUL 1918 

-'6 8J.CKU!ID SCATT!RillG •290 eu.:E.11 1,100 ll)IJBS JUL 1978 
lllCtlJS:!H SCUT!!IIllG tll51 8ABTOll 100 R'.>QiS JUL 1978 

-OTH!!I llUCLU9 ClltllISTlll taH HOF/IA.II 191 B:J:tfilBO!l!llTS JOL 1976 
llA-llfl-DlCllllO!'. ll!OTRlllO '356 SCIULLI 1100 ll)OlS 1978 

-MO-IHI 1101111 15-POO'l' ll!l!tRill0/112 1145• ME'l.!IICr. 162" PU "' 1976 
15-POOT "ll!OTllillO/R2&1'! •53l BAL't'Al 1631t PU "' 1911 
15-l'OOT UTI-\l!IJTBill0/H2&111tl 1110 UZBICf: 2131!: l:'Il JUL 1917 
ll!OT9Ill'J 1310 CLlll! 3,'!00 11'.>IJll.S JUL 1978 
ll!llTRillO n5~ •o 1150 ll)UE.S "' 1'178 

-1'">-!'"t' 15-POOT PI- -Pi "' •BH UUGHI iH: PIX "' 1975 
15-l'OOT •I- - l:'&llE II 2)0 *89 PfllTU:ii llK PIX JUL 1975 
15-J'OOT PI- - I? 1136'.) t38U Llll!IOTTI 2011; PU: '" 1916 

-OTll!lt llOIOPOL! t502 8>.RTLllTT COS!\IC Rll l!.011M111G JUL 1917 
llUCL!lR ftl~!;llEJITS h66 HUP.l\lll 15 TlRG!rS !IPOS!O JUL 1918 

Pl-PE Pl\O"rOPllODUCTIOll 11528 llEOSCH 1,'200 ll)OQS JUL 1978 
-pC DI-UPTOll 121l0 L!OUllAll 6,550 11)0115 JUL 1918 
-Pl llUCLIClQ SCALlllt; 1592 f'lilllK!t 3JO ll:J!lllS JOL 1978 ........................................................................................................................................ 

'!X!'!Bl!llEllTS TH&T lR! 111 TllST STlG! OJ: !XTF.llT 'JP 11.'.)ll TO OATI D•T& '.ll' R!C!JIT llJlil 

Pl'l"rlCL! S!lllCll fU90 
u-iuo P'l'ODDCTIOll 111'!5 
PllOTOl?QODIJCTIOll 1401 

SUOV!l!lS 
ll!LLEF 
GOllllL!t 

35n '\OO!iS 
10 HOUBS 
30 ll)URS 

1 .JOL 1978 
1 JUL 1978 
l JUL 1978 ....................................................................................................................................... 

l!!lP!llll'l!llTS B!IllG IllSTlLL!D (41: 

IU-112 PP0'1'01' POLlRI'UTlOll 1505 
L•l!BDl B!U OBCU 1361 

-~3 Pt-aa ATOl'IS 1533 
111.-110-0lC!lfCOll 15-l'OOT ll!!OTllill0/112&11! •JBO 

Ullill 
POllDBOt! 
SClllllRT'l. 
Bl LUI 

!ITUT OP kPPQOV ll 

100 ll)~llS 

300 ll'JURS 
500 11ouas 
200!( PU ......................................................................................................................................... 

!lt:P!R1"!11TS TO BE S!T 01:' llITllill l uu (21}: l!ITllT or lPP9:0YlL 

1u-rn 
-~ 3 _,. 

tu-110-0ICll!IO!!o 

-llO-llB HORII 

-15-PT 
Pl-Pit 

-PC _,, 

1Tl-C-0 

PlRTICL! SElBC!I 151'5 
PlRTICLt Sl!!lllCfl 1584 
!!•DROii Jl!!TS •55"7 
PlB'rlCL! S!lllC'I' 1580 
!LlSTIC SCl?Tl!llUG 1511 
1 5-!00T UTI-llEUTB1'0/R2&11Et 31111 
fl!OTRlllO 15911 
15-POOT 11\!UTllillOI02611I7. •545 
15-POO'I'.' UTI-ttr.atRill0/02 1390 
ll!OTUllO 1531 
11lUTllillO 1553 
15-?'00T & !f!OLS101/11!01Rill0•5611 
l:'lRTICLt S!lRCR 1595 
PBOTOPllODOCTIOll t516 
CllUIG!D lllP!SOt 1497 
PIOll IllCLOSil! 12513 
PlRTICLlt sitnca t567 
01-1100• 1)26 
C-T!ST 1302 
or~11001 1537 
PAllTICL'I! S!UCll 1591 

llOS!lf 
llillSTtill 
l'l•LUHID 
J:Ellll.1115 
RUBillST!Ill 
PET!llSCll 
lllL!t!B 
511011 
ClR!tOll 
BUY 
HUD 
•onoorc 
8oou 
lllSll 
LlCll 
SROCllET 
l!BB 
SllOCll!T 
11!88 
COi 
GOtl'f 

1100 ll'JIJPS 
JOO ll'lORS 

1,600 HJllBS 
600 11)015 

1,:ioo 11::>uas 
20011: PU. 

PU•SitlC B'JlllIIG 
l50!t PU: 
lUOK PH 

PU•SITIC lltlllllllG 
UUSITI': llllllflllG 
UBlSlTlC 11.0IUJG 

!">00 llO!llS 
i,ooo Rloas 

400 llJUBS 
B'JO 110085 
500 HJU95 
aoo 11::>011s 
400 R:lOPS 

1,Jl)O llOIJRS 
eoo RlOIS 

THE 7'.BILITY TO SET UP 
THESE F'.XPERil''ENTS 
DUPING THE NEXT YE:&.P 
15 CONTINGENT ON THE 
7'.V7>.U..7'.BILlTY OF FUNDS. 

............................................................................................................................................ 



i'lG! 2 !XPE!!Ill!ll'l'lL P£i.0i>Plll SITUUIOM REPORT (CONT'D) 

P, OTll?.fl lPPRO'f!D !le!UUMTS (101: 

llA-15--P"' 

-10-lN 

-OTIU!!R 

15-POOT f - P & II! it 11\>0 •291 
~O-IICH 11.!BRlO t 1;7'J 
30-IllCR lllBEllD •'565 
30-IllClf llt!'1!ID t557 
!:llULSTO!l/PPOTOllS :I 50() -508 
l!:llDL'ilOJ/PPOTOIS ~ 50') tSH 
!!IOLSIOll/PllOTO!l!S ii 500 t576 
QDAPtt f5119 
U11TICLE S!UCll 11100 
l'HOTOPRODIJC'l:I011 tll513 

-20-

llANll 

PLESS 
tUUltOTO 
ll!IITllOR!: 
liOLT!!:R 
11IL'l"!S 
R!BE9T 
LOMGO 
P!OPL£S 

25'( l'H 
1,500 t\JURS 
PARlSITIC R!TNllING 
1,000 !OUR<; 
EllULSIO!'I !:IPOS1RE 
~lltlLSIO• EnOSIJl'I? 

3 50,Cll;S 
PlRASIUC !FJNtrllG 
u11su.:nno 
u11sn.::rneo 

25 JUL 19711 

..................................................................................................................................... ......................................................................................................................................... 
P!ll!>llG PllOPOSo\LS (11): .U.'.t!ll't' JP <l!QO!S'I 

IU,-111 or-11-:1011 1605 BPOWll 11,000 H)IJRS _,, 
DI-1!0011 t589 11.0Cll!'t:T "' HOURS _., 
l'OL.UIZ!D SClTTnt11.; #581 ?Ol(QSUA 1,200 HJIJllS 

-'6 l!UL?IPUTICLI 1523 DU!Rfl '" HJO RS 
lll-110-DICH8011 lf!OTUllO t155 Ba!IISH 1,1100 HJIJRS 

-110-11e HORII 15-FOOT lt!tfTRillO/H2&HU lli89 KtZNICK 1150~ PIX 
15-FOOT AllTI ll!IJ?BIJO/ff2& Hlit51111 UPTllf01' SOOIC. PIX 

->llJOll/llADllCll PIO!I OISSOCUtT.011 OHi lSCOLI 400 H11JllS 
-15-FT 15-POOT ,_ p • ) 011 "' f.208 TUI SAU 75< !.'Il 

D!T!CTOB D!l'!LOPlllllT t528 11os:nts 100 HOtlBS 
-lO-II 30-IRCll PI£l' - P&-11! 1100 •5111 GOLJll1CV 20't PIX 

DltP.CTOli D!V?LOP!tt:llT f550 lUC T!ST ROllRl!IJ 
URTYCL! SllRCll t'i06 HUG!llTOBUR 750 HOIJRS 

Pl-l'C CHUG!D RYPUOJ fJ53 !C~LO MD 600 tlJIJRS 
FOPK !'lCTOll 1446 !CKLOllD BOO H:lllRS 

IT1-c-o eBOTOM~PROTOll SClTT!!IIIG 15000 PPUIZIMI 1,:100 HOURS 
PUITICL? SU~Cll '601 RUSln 100 H:llJRS 


	FERMILAB-PUB-78-008 Beginning
	FERMILAB-PUB-78-008 Ending
	FERMILAB-PUB-78-188-AD
	FERMILAB-PUB-78-189

