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RESEARCH ACTIVITIES DURING DECEMBER 1976

James MaclLachlan

The accelerator operated for high-energy physics 343 of 595 hours
scheduled in the month of December. The principal emphasis for the entire
month was on the delivery of high-intensity 2-msec spill to the Neutrino Area
for Neutrino #340. The low 58% operating efficiency reflects problems in the
experimental areas as well as with the accelerator itself; however, continued
progress on accelerator intensity made it possible to achieve important
progress in the experimental program. A Booster accelerator intensity of
3X 1013 p/ Main-Ring pulse on Saturday, December 24, was followed by a new
Main~Ring mark of 2.47X 1013 protons/pulse the next day. As in November,
the Main-Ring pulsed power feeder system caused the greatest interruption
to the program. Once again a feeder fault under a service building was com-
pounded by secondary faults in splices, thereby interrupting operation for 2%
days starting Sunday morning, December 5. Nearly as great a disruption
was caused by the loss of a preaccelerator ion source filament on December
13, The pump-down and conditioning of the new filament so limited intensity
that scheduled accelerator studies and M&D were moved up a day; by the
following weekend, beam intensity was again approaching 2 X 1013 p/pulse.
Starting Monday, the 20th, the flattop was reduced to 100 msec to provide for
fast extraction of the entire beam to the Neutrino Area. With this ramp it
became possible to reduce the cycle time to about 6.8 sec and to average 1016
protons/hour. This mode of running was interrupted by a Christmas standby

period of Friday through Sunday, December 24 through December 26,
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inclusive. OQOperation was reestablished promptly following the standby. The
high average intensity proved too much for a collimator on the Neutrino tar-
get train and the special period for neutrino running was curtailed on
December 29. The Neutrino Area was turned off for repairs and accelerator
studies were carried out while the backup program in the Proton Area was
activated. The last day of the month the accelerator switched over to a 200/
300 GeV ramp with 2 sec flattops al each energy for the backup program.
By the end of the month, spill regulation problems etc. were under control,
and the new mode of operation appeared to be successfully established.

The Neutrino Area was the focus of the research program throughout
the month. Muon #398 was completed on December 1, and two days later

13 p/pulse E310

Neutrino #310 was started up with a 2 msec spill. At ~2X10
obtained about 1 trigger per 3 pulses by gating the single triggers to the last
part of the spill to enhance the fraction of multimuon triggers. The experi-
ment received over 1018 protons on target and recorded somewhat over 30K
optical spark~chamber pictures, including several hundred di-muon candi-
dates. The 15~ft bubble chamber was scheduled to run in December for 15
tests of the proposal 15-ft v/HZ& Ne #460. The EMI was reconfigured by
removing wider angle planes from the chamber and setting them behind the
chamber in an outside shelter to provide double planes in the central region.
The chamber itself had a varied set of problems, including leaks in recently
modified optics ports, helium liquifier and expansioﬁ engine difficulties, and

pluts in liquid helium lines. The chamber began producing pictures for

physics on Wednesday, December 22, and on the next day, set a new record
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of 10K pictures in a 24-hour period. The chamber was still operating satis-
factorily after the holiday standby, although liquid helium production was
marginal. The run for the experiment ended on December 29 with about 22K
pictures in the 58% Ne mixture. Neutrino #482 was taking test data in Lab E
throughout the month. During the high repetition rate running, an emulsion
stack for Emulsions/New Particles #386 was placed in the neutrino beam.
This experiment sought evidence for interactions of two energy neutrals in

a low background emulsion poured locally and developed promptly. All beam
to the Neutrino Area ended during the morning of Wednesday, December 29,
when it was found that all three experiments were reporting 80-90% decrease
in triggers. A visual examination of the train disclosed that the 8-ft steel
collimator immediately downstream of the target had sagged into the beam:.
The heat resulting from the secondaries during the high-intensity running
had heated the collimator to the point where it could no longer support its
own weight.

The Proton Area crews worked vigorously in early December to
restore Proton-East for Particle Search #325, following the completion of
Photon Total Cross Section #25A on November 30. E325 began to run
Saturday, December 11, and returned to data taking after a couple of days of
startup and used 1.1X 1017 protons on target at 400 GeV. The Proton Area
went into standby December 20 during the high intensity running to the
Neutrino Area, but following the train failure, all three lines started to come
back up for the 200/300 GeV rumning which began on December 31. Proton-

Central and Proton-West continued this month with Di-Hadron #494 and p-p
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Elastic #1477A respectively. During the standby period, E477A adjusted their
target and recoil arm position to prepare for data taking at 200 GeV. That
work was quickly completed for the unexpected reactivation of the area.

The Meson Area also had few changes from the November program.
The biggest change was the installation of Multi-Muon #439 in the M2 line for
tests of its magnetized beam dump approach to looking for high mass states
with multi-muon decays. The experiment calls for ”‘1010 protons/pulse, and,
therefore, a major part of the test was establishing the feasibility of proper
environmental shielding by piecemeal installation of shielding around the
experiment. These tests appear successful, and the experiment reportedly
works about as proposed, producing a clean, strongy signal. Form Factor
#456 gathered data steadily in the M1W beam line, and Neutron Elastic #248
ran smoothly to completion in M3. In the M4 beam line, Ko Regeneration
#226/#486 turned early in the month to data taking on the electron regener-
ation (E226) part of the experiment. Inclusive Scattering #1418 A devoted the
month to completion of their -175 GeV data. They finished with enough time
remaining to permit Di-Lepton #288 to use the single arm spectrometer to
measure energy loss of muons in beryllium at 50 GeV. Beam fo the Meson
Area was turned off on December 20 as scheduled for the neutrino running.

Helium liquifier problems persisted in the Internal Target Area.
Partly as a result of bringing in liquid helium, p-N Scattering #3841 managed
to run about half of the available time in the first two-thirds of the month
p-p Polarization #3143 also collected some data during the high repetition

rate running before Christmas.




II.

III.

“15-

FACILITY UTILIZATION SUMMARY -- DECEMBER 1976

Summary of Accelerator Operations

Hours
A. Accelerator use for physics research
Accelerator physics research 55.8
High energy physics research 343.0
Research during other use (44.3)
Subtotal 398.8

B. Other activities

Accelerator setup and tuning to experimental areas 11.6

. . Scheduled 75.5
rogram inte t .
Program interruption  { dhoe 545 130.0
Unscheduled interruption 203.6
Subtotal 345.2
C. Unmanned time -
Total 744.0
Summaries of High Energy Physics Research Use
# of Expts. Hours Results
A. Counter experiments 13 2118.2 2 experiments complete
B. Bubble chamber expts. - -
C. Emulsion experiments 1 - 1 stack; complete
D. Special target expts. 2 - 2 exposures
E. Test experiments - - -
F. Engineering studies & tests 5 241.7 Yields in N3 line et al. &
22K 15-ft pictures
G. Other beam use - -
21 2359.9
. 18
Number of Protons Accelerated and Delivered (X10° )
A. Beam accelerated in Main Ring 200/300 GeV 400 GeV Total
0.04 2.05 2.09
B. Beam delivered to expt. areas 200 300 400
Meson Area 0.00 0.00 0.28
Neutrino Area
Slow Spill 0.00 0.00 0.04
Frast Spill 0.00 0.00 1.24
Proton Area 0.02 0.01 0.13

Totals 0.02 0.01 1.69 1.72
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IV. Beam Utilization by Experiment

Hours Results
A. Meson Area
Nuclear Chemistry #81A - 1 exposure
Inclusive Scattering #118A 195.8 Data
K° Regeneration #226/#486 221.5  Data
n Elastic Scattering #248 209.6 Data
Di-Lepton #288 Tests 12.7 dE/dx for p in Be
Particle Search #439 167.6 Tests
Form Factor #456 225.1 Data
B. Neutrino Area
Neutrino #3410 241.6 Data
Emulsions/New Particles #386 - 1 stack; complete
Muon #398 6.7 Data; complete
Neutrino #482 173.9 Setup and test data
C. Proton Area
p-p Elastic #177A 171.6 Data
Particle Search #325 119.0 Data
Nuclear Fragments #466 1 target exposure
Di-Hadron #494 193.9 Data
D. Internal Target Area
p-p Polarization #3413 49.2 Data
p~-N Scattering #381 142.7 Data

Total 2430.9
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Fermi National Accelerator Laboratory

Linac Meson Area

Booster CZ Switchyard
(

Proton Area
Accelerator

Neutrino Area

Internal Area

Experiments in the Research Areas

JANUARY - APRIL, 1977

Internal Area

Proton Area

PROTON-NUCLEON SCATT. #198A

P-P POLARIZATION #313

PROTON-HUCLEJN SCATT, #381

NUCLEAR FRAGMENTS #442

PROTON EAST:
PARTICLE SEARCH #325
PHOTOPRODUCTINN #401

PROTON CENTER:
DI-LEPTOH #2383
DI-HADRON #434

PROTON WEST:
P-P ELASTIC #177A

Neutrino Area

Meson Area

HADRON BEAM:
PARTICLE SEARCH #379

NEUTRINO BEAM:
15-FT B.C.
NEUTRIND #310

MUON/HADRON BEAM:
PARTICLE SEARCH #369

M1 BEAM:

POLARIZED SCATTERING #61
INCLUSIVE SCATTERING #324
FrRM FACTAR #0456

M2 BEAM:

PARTICLE SEARCH #1479

LAMBDA MAGNETIC MOMENT #440
IMCLUSTVE NEUTRAL MFSQN 359

MX BEAM:
NEUTRON-NUCLFIIS TNFLASTIC #438

M4 BEAM:
KO CHARGE RADIUS #226

MG BEAM:

MULTEPARTICLE #1108
BACKWARD SCATTERING #290
HADRON DISSOCIATINN #396
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3 CXPERIMENTAL PROGRANM SITUATION REEQORT
A-BCAN
EXPERIMENTS THAT ARE IN TEST STAGEL (5] :

-n2 MUL{I-HUON #0439

-H6 HADRON DISSOCIATION 2396
BULTIPARTICLE #1104

-HEUTRINO NEUTRING #4682

-15-FT PARTICLE SEARCH #379

CXEFKTMENTS BETING JNSTALLED (5):

-82
-n6

LAMEDA MAGNETIC HO4ENT 440
BACKHARD SCATTERING #290

PARTICLE SEARCH
MOWOPOLE 4502

~BUON/HADRON 4369
-0THER

-e

BIICTOPROCUCTION #4071

EXPERIAENTS TO BE SET UB WITKIN A YEAR (20):

-1 PARTICLE SEAGCH #354
HADRON DISSOCIATION #272
HACRON JETS #395

LABBDY POLARIZATION #4841
INCLUSIVE NEUTRON #uQ4
9UOR SEARCH #453
PARTICLE SEARCH
PARTICLE SEARCH
PAFTICLE SEARCE #U68
WEUTRON-NUCLEUS INELASFIC sit3B
TNCLUSIVE K-SHORT #383
ASSOCIATED PRODUCIION %93
PARTICLE SEARCH #430

(TR}
413

-n3

-n6

-NEUTRING
-HUQN/HADRON

WEUTRINO #2513
DI-HUOY thus
MUOH %2034
MUOH #3917

PHOTOPRODUCTION #3523
PHCTOPRODUCTION #458

A-C-0 PROTON-ATLIUN SCATTERING #289

OTHEK APPPOVED FXPERIBENTS (27):

-2
-HE

LAMEDA-EAR PRODUCTION #495
INCLUSIVE SCATTESING #¢51
FOTH FACTOR #446

-HEUTKLHNO 15-£00T NEUTRINO/DZ #3514
15-FOOT SEUTRiINO/D2 #227
15-FO0T ANTI-HEUTRINO/DZ %340
TRINO 4356

NEUTRINO/HZ & WE 4380
ARTT~NEUTRINO/H25HER 306
FOOT P - B & NE @ 400 €291
PI+ & P - P @ 300 2277
PBAR - P @ 200 #352

PI- -~ P 3 150 #393
30-TINCH PI- ~ HI Z & 300 #30u
30-ENCH P - B & 500 #207
DETECTOR DEVELOPMENT #2006
EMULSION/PI- o 200 481
EAULSION/PI~ @ > OR = 200 #503
ENULSTION/BI- @ > OR = 200 #506
ENNLSION/PROTONS @ 400-500 %499
CHULSION/PROTONS % 500 #50G

-15-FT
-30-T8

-CTHER

“BE PARTICLE SEARCH 400

PHI PHOTOPROOUCTION #2632
CHARGED HYPEROH #4397
PION INCLUSIVE 258
C-TEST #3902

HULTIGAMMA #192

-pC
-Ew

PEHDING FROPOSALS (L0} :

-1 DETECTOR DEVGLOPBENT #427
HIGH ZNEPGY CHANNELING #507
PARTICLE STUDY £515
LANRDA BETA DECAY 361
PARTICLE SEARCH %477
PROTON POLARIZATION #505
K STAR BROLCUCTION ¥449
NEUTROK-DEVTERON ELASIIC
HADRON DISSOCIATION #1312
PARTICLE SEARCH #409
AMULTIPARTICLE #523

#0479

-NEUTRINO NEUTRING #355

15-FOOT WEUTRINO/H2 & NE

15-POOT NEUTRINO/HZ & NE

NEUTRINO 4596

15-FOOT WEUTRING/D2GHI Z

PION DISSOCIATION #3314

nuoN $348

DI-HUON ¥443

MUON 4048

TEST PALTICLE SEARCH 457
97

#3899
1455

szt
-HUON/HADRON

MUON 4
-15-PT 15-FOOT P -

-30-1N

P @ > OR = 300 #208
30~INCK PBAR - P @ 100 #394
JO-INCH HYBRID #488

KCH PIGP ~ DENE 2 100 #504
30~INCH PEAR - D 2 200 #51)

PHOTOPRODUCTION 2450
PHOTOPRODUCTION 4516
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THE ABILITY TO SET
THESE EXPERIMENTS
DURING THE NEXT YEAR
1S CONTINGENT ON THE
AVAILABILITY OF FUNDS.

up

DURING 1977 IT 1§
PLANNED FOR 30-INCH
BUBBLE CHAMEER EXPO-
SURES TO TOTAL AT
LEAST 500K PICTURES,
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PAGE 4 EXPERINENTAL PROGRAM SITUATION REPORT {CONT' T}
AREA-BEAN SPOKESPERSON EXTENT GF REQUEST
-EC CHARGED HYPERON #353 ECKLUND 600 HOVES
-P¥ HADRON JETS #246 SELOVE 500 HOURE
ELASTIC SCATTERING #301 GETTHER 1,000 HOURS
DI-#ON #326 PIROUE 400 HOUFS
ELASTIC SCATTERING #347 WALKER 1,200 HOURS
#ADRON-NUCLEGN SCATTERING 4420 GUIRAGOSSIAN 1,190 HCURS
ELECTROPRODUCTION #454 GUIRAGOSSIAN 1,500 HGORS
ELECTRON PRODUCTION #518 TAYLOR 500 HOURS
HADRON JETS #519 SCHLELR 900 KCUES
ITA-C-Q PROTON-PROTON SCATTERING #300D FRANZINI 1,000 RCURS

PROTON POLARIZALION #522 OGREN 840 HOUES



