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SESSION A6: RARE DECAYS AND LIGHT QUARKS
Monday morming, 20 April 1992

Room 16 at 8:00

P. Rapidis. presiding

9:00

AB 8 Precision Determination of pp Forward Angie Elastic Scat-
tering Parameters 5. TROKENEEIM, for the E760 Collaboration
{ Northwestern - Fermilab - Ferrara - Genova - Irvine - Penn State
- Torino} — The differential cross sections for pp elastic scatter-
ing have been measured in the range of momentum transfer from
0.001 to .030 (GeV/c)? for p momenta of 4.07, 5.61, 6.23, and 8.75
GeV /e during the running of Fermilab experiment E760. A hy-
drogen gas jet intercepts the circuiating p beam in the antiproton
accumulator. Precision messurcments of elastic scattering cross
sections are made by detecting recoil protons at angies between
32° and 90° in a bank of solid state detectors mounted on a mov-
able earriage 1.5 meters irom the target. The measured differen-
tial cross sections have been fit to the parametrization do/dt =
‘oyip + Vezp(—bt/2)F/{4/7he) + 2/maezp(18)/t]* The predsion
in the determination of the parameters o4, b, snd g is considerabiy
hetter than achieved in previous experiments.

9:12
ABT A technique for measuring the beam energy of the Fer-
milab Antiproton Accumuiator and s determination of the pro-

ton electromagnetic form factor at |¢’} = 12.4 (GeV/c)*. D. R.
BROEMMELSIEK for the E780 Collaboration ¢ U.C. Irvine - Fer-
milab - Ferrara - Genova - Northwestern - Penn State - Torino) —
The energy of a stochastically cooled beam of antiprotans at the
Fermiiab Antiproton Accumulator ring is measured with an accu-
racy of ~ 2 x 107*. Using the E760 detector, the value of |G| for
the proton. assuming {GFg} = 0, is measured in the time like region
(g7 < 0) at ig°| = 12.4(GeV/e)?.

9:12 . . ) '
A7 _Fermuiab Booster 10 Main Injecror Beamlipe Design
© A, JOHNSTONE, A. D. RUSSELL. Fenni National Acceterior
Laboratory* - The Fermilab Main Injector wiil require construcgon
of 3 760m beamiine for transporting 8 GeV protons from the
Jo0ster. In conmast o the severe constraints often encountered in
seamlbine designs, the great length of the FMI 8 GeV line admuts
wide Hexibility in the choice of physical and optical solutions. The
adopted configuration comprises four distinct sections; Booster
matching section. descent to the Injector aititude. 480m of perindic
90° FODO ceils. and matching to the Injector. The main body of the
beamiine incorporates 51 recycied Main Ring B2's to produce 112°
of horizonial bend and 2 B3's for the 3° vertical drop.

= Operated by the Universities Research Associadon Inc., under
-ontract with the U.S. Dept. of Energy.
+#«Sybmitted by PHILIP §, MARTIN

QA:‘B Differential Cross Sections for p + § — Neutrsl Two Body
Final States in the Range /3~2.9-4.0 GeV. 1.D. REID, E760 Col-
{aboration (Pean Statc - Fermilab - Ferrara - Genowa - Irvine -
Northwestern - Torino) Fermileb experiment 780, which was de-
signed for charmonium spectroscopy, has also taken » substantial
amount of date of the type p + § — neutral two body final states.
Data are presented showing the /2 dependence of the differential
cross sections for some of these final states including 27°, 7° + 1,
17 + n. Data cover the range V31=2.9-4.0 GeV.

9:36

A69 Observation of the Badiative Decay J°
L~ % " T. DUBBS, (Fermilab E761 Collaboration!)
University of lowa, --- Hyperon radiative decays
represent a class of baryon decays which require both
weak and electromagnetic contributions. These
decays allow us to test the intarplay of electrowseak
and strong interactions as applied to the undarlying
quark structure of baryons. We have investigated the
radiative decay =~ - E= ¥ using a 375 GeV/c
polarized beam of E- produced at the Fermilab

Proton Center charged hyperon beam line. Preliminary
resuits wili be presented.

* Submitted by J. Lach

1. Fermilab; Instttute of High Energy Physics, PRC; SI. Petersburg
Nuciear FPhysics Institute, Russig; Institute of Theoretical and
Exparimantal Physics, Russia, U. of lows: U. of Sao Paulo, Brazil;
Yale Univ: Caniro Brasileiro de Pesouisas. Brazil; CNPg, Brazil;
SUNY at Albany: U. ot Bristol, UK

112

A912  Performance of Full Lengzh 50 mm Aperture SSC
Dipeie Magneis at Fermuilab,” J. Strat, R. Bossers,
J. Carson, 3. Delchamps, 5. Gouriay, R. Hanft, W. Koska,
M. Kuchnir, M.J, Lamm, P.O. Mazur, D, Orris, J. Ozelis,
and M. Wake, Fermiiab; A. Devred, J. DiMarco,
J. Kugminaki, T. Ogitsu, M. Puglisi, J. C. Tompkins,
Y. Yu, Y. Zhao, and H. Zheng, SSC Laboratory. Thirteen
15 m long, 50 min. aperture SSC dipole magnets, designed
jointly by Fermilab, Brookhaven Laboratory, Lawrence
Berkeley Laboratory and the SSC Laboratory, are being
buiit and tested at Fermilab. Seven of these magnets are
being assembied jointly. by Fermilab and General Dynamics
Space Systema Division, and five of these wiil be used in
the .Accelerator Systems String Test (ASST) at the SSC
Lab. The magnets are equipped with muitipla voitage taps,
which sliow detailed study of quench phenomena, and strain
gauges, which measure forces and deflections in the c¢oil and
its support siructure. Quench performance, mechanicai
behavior, AC loss, and magnetic field measurement data
will be presented and compared with the requirements for
the ASST and for:the Collider.

‘Work supported by the United States Department of
Energy.

11:12
B9 2 Resonant Fxmacrion from the Fermilab Main lniector

J. A. JOHNSTONE, Ferm Nationai Accelexator Labaraory* - One
requirement of the Main Injector is the capability to provide slow-
exmacted 120 GeV/c test beams. In the proposed resonant half-
integer extraction scheme conttel of the beam phase-space is
provided by one family of 0-th harmonic ocrupoles and two
orthogonai families of 53-rd harmonic quadrupoles. The exwaction
sysiern details are discussed together with the resuits of Monte Carlo
simmiation of the process.

* Operated by the Universities Research Association Inc., under
contract with the U.S. Dept: of Energy.
**Submined by PHILIP S. MARTIN



11:12

B8 2 AMeasurement of OCD Scaling Violations from the
Newrino-fron Stoucture Functions® W. G. Seligman. C. Arroyo, K.
Bachtmann, R. Blair, C. Foudas, B.J. King, W. Lefmann, W.C.
Leung, S. Mishra, P. Quintas, S. Rabinowitz. -F.J. Scigili. M.
Shaevitz, Columbia U, F.S. Merritt, M. Oregliz, H. Scheliman. B.
Schumm, U Chicago: R.H. Bernstein, F. Borcherding, M. Lamm,
W. Marsh, D. Yovanovich, FNAL: A. Bodek, H.S. Budd. P. de
Barbaro. W.X. Sakumoto, . Rochester: T, Kinnei, P. Sandler, W.H.
Smith, 1l_Wisconsin. — We present an analysis of the structure
functdons from neutrino-iron interactions. These structure functions
wege extracted from two experimental runs of the CCFR collaboration
using the quadrupoie-triplet neutrino beam at the Tevatron on an iron
target. The data semple consists of rooghly 1.050.000 newtnino-
induced and 180,000 antineutrino-induced charged-current events after
cues. The strecture functions from this high-statistics sample ailow us
to test the scaling violation predictions of perturbative QCD, and tw
measure Ar, the QCD scaling pararaeter.

* suppared in part by YOE and NSF
11:38

B2 2 CP Violation in the Kaon System.
SRUCE WINSTEIN. The Universnty of Chicago.

12:00 -
B6 8 Prmordial pr Mcasurements from Charged Current
{eutripo Interactions a¢ the Tevatrop. T. Kinnei, P. Sandler,

N .H. Smith U, Wisconsin; P.Z. Quintas, C. Arroyo, K.T. Bach-
nann, R.E. Blair. T. Bolten. C. Foudas, B.J. King, W.C. Lei-
nann, W.C. Leung, $.R. Mishrz, E. Oltmaa, $.A. Rabinowitz, F.J.
Sciulli, W.G. Seliemnn, M.H. Shaenitz, Columbia U,; F.5. Mer-
tits, M.J. Oceglia, B.A. Schumm, U. Chicago; R.H. Bernstein, F.
Borcherding, H.E. Fisk. M.J. Lamm, W. Marsh, K.W.B. Merritt,
H. Schellman, D.D. Yovanovitch, FNAL; A. Bodek, H.S. Budd, P.
de Barbaro, W.K. Sakumoto. U, Rochester. We present prelimi-
nary resuits on measurements of primordial pr in the nucieon for
chatged current events in v-N acattering. The data were collected in
the CCFR iron-scintillatorcalorimeter in the Fermilab Quadrupoie
Triplet Neutrine Beam with 30 € E, < 600 GeV. Diift cham-
bers with flash ADC readout. interieaved with the ironm plutes of
the calorimeter. were used to reconstruct the hedron shower angle
and energy. The reconstruction has been studied with momentam.
analyzed hadron beams.

12:12
B6 7Photooroduction of High p, Jets. D. LINCOLN and the E€8J Col-
laboration, Hice Umiversity, Ball State Universiy, Fermiab. Universiiv
of Marviand, University of Michigan. Vanderbilt Universitv— Fermuab &
permment E681 is designed to study high py jet procuction with a high
energy photon beam. The QCD processes ior high p, jer photoproduction
are sasier to calcylate theoreticaily, and the jets produced are presum.
ably cleaner than those in hadroproduction. E683 has just finished tak.
ing data from the tmost recent Fermilab Fixed Target Run. Preliminary
resuits wii) be discussed.

12:24
sea : | S ~Any

isi Ng= . C. A, LOOMIS. Dukc Uniy, for the
E735 COLLABORATION-—The E735 collaboration has reasured
the transverse momentum (py) spectrem of inclusive photons with py
< 5 GeY. The goali was 1o ook for photons produced by a
quark—giuon piasma. The specmum was measured with a Nal
calarimeter which covered a soiid aneie of 75 msr ar 90 degrees. The
measured spectrum as weil as the dependence of (py) on charged-
paracte muitiplicity wiil be preseated. The results wili be comparea
10 severad production models.

12:38

BR 9Spark Location in RF Cavities Q. KERNS, M. B. POPOVIC
and C. KERNS, Fermilab® — A spark detection system has been
consttucted at the test station for the Linac Upgrade at Fermilah.
To locate sparka in RF Cavities we have placed five fon Guuge
Detectors along the accelerating module. The method used in de-
tecting the spark location is based on the fact that sparks creats
pressure disturbances which travel throughout the cavity, Pressure
signais from all five detectors are amplified using relatively fast
amplifiers and then digitally recorded or monitored on the scope.
The data recording is triggered by spark generation and data are
recorded at a i5 Hz repetition rate. The.system is also used to
study different poasibilitiea of preferential spark generation at the
time lenst detrimental to the acceierator operations. .

* Operated by the Universities Research Association Inc.,-under
contract with the 1.5, Department of Energy:

‘24

38 12 Srudies of Neural Neiworxs for Quark-Gluon

“aparation 1n Jets trom oo Anmnilstjons &l DICKSON, (Tke
DF Collaboration* |, Cniversity ot Rochester:, - The use of
Jeural netWoriks RS 4 method of quArK/giuon jec seoaration has
“een investigated ot CDF, Both Monte Carlo sna reai data taxen
.t o8 = 1.3 TeV were used in the training and testing of
actworks denived uling & back-vropagation augonthm. Ihe erect
of this tecanigue on the signmi-to-noise ratio of the inmpies wii
he discussed.

*Supparted by the U.S. Department of Energy; the Nationai
Science Foundation;: [stituto Narionaie di Fisica Nucleare. italy;
:nd Ministry Science. Cultute and Education oi Japan,

* Supportea bv U.S. DOE unaer contract DE-AC02.76ER3I08BS.

MONDAY AFTESRNOON

SESSION C6: WANDZ

Monday atternoon, 20 April 1992
Room 16 at 14:30

C. Hargrove, presiding

14:30
C61 Measurement of Weak Mixing Angle in Neutgng-
ing . £ * B.L. King, C.
Arroyo, K. Bachmann, R. Blair, C. Foudas, W. Lefmann, W.C.
Leung, S. Mishra. P. Quintas, S. Rabinowuz. F.J. Sciuili, W.G.
Seligman. M. Shaevitz. Columbia U,; F.S. Merritt, M. Creglia, H.
Schellman, B. Schumm, {J, Chicage: R.H. Bemstein, F. Borcherding,
M. Lamm, W. Marsh, D. Yovanovich, ENAL; A. Bodek, H.5. Budd,
P. de Barbarg, W K. Sakumoto, [, Rochester; T. Kinnet. P. Sandier,
W.H. Smith, LI,_Wisconsin. — We report on a preliminary high-
precision reasurement of the weak mixing angle, determined from the
ratio of charged-current to neutral-current deep-inelastic interactions in
nevtrino-nucieon scattering at the CCFR neutrino detector in the
Fermilab quad-triplet neutrino beam. The approximately 100,000
neutral-current and 300,000 charged-current events after ail cuts
represents the highest statistics at the highest mean neutrino energy of
any such data sample to date.

* supported in pant oy DOE ana NSF



16:18 ) ‘
510 + Events at UDF.
>, Belino 1 ihe CDF Coilaboration®), Tufts University.’ - The

Standard Model invoives no direct (s-channei) coupling between
the Z° and the photon. Yet if the Z is a composite particie, some
theories suggest that Zv cvents will deviate from the standard
model predictions: giving, for example, higher event rates along
with higher energy photons. This study describes a preliminary
search of Z events for exira, isolated photons. These events are
compared with the resuits expected from the standard {¢-channei)
Z+y-production mechanism and radiative Z-decay signai.
*Supported by the U.5. Department of Energy; the National Sci-
ence Foundation: [stituto Nazionaie di Fisica Nucleare, {taly; and
Ministry of Science, Culture and Education of Japan.

'Supported bv DOE coairact DE-ACO283ER L0085

16:30

CEMN Vo ana Zv production from Eventa at CDF_*

C. B. Luchipi. {The CDF Collaboration’}, University of [llinois.*
- We have studied the Di-Boson production of the Z% and W *~
vector bosons irom pp collisions at /a2 = 1.8 TeV in the Fermiiab
TEVATRON. This anaiysis used the decay mode £ — pu + v,
W — v, p +~ whete the muons were found in the central rapidity
region (jn| < 1.0} of the CDF detector.

*Submitted by 3. Ecrede.

"Supportea by the U.S. Department of Enermy; the Nationa Sci-
ance Foundation; istituto Nazionale di Fisica Nucleare. italv; ana
Ministry of Science. Culture and Education of Japan.

* Supperted by DOE contract DE-AC02-76ER01185.

16:42

C612  Aneular Production Properties of W + Jet Events in pp
Collsions at +/s = 1.8 TeV R. DRUCKER, {(Tke CDF
Collaboration®), Lawrence Berkeley Laboratory!, - We presen:t
preliminary results of A measurement of the scattering angle in W
+ Jet events in pp collisions. The scattering angie (8*) is the
angle between the W and the incoming proton beam in the
center-of-mass frame of the W + jet system. The data are from
collisions at /s = 1.8 TeV, recorded with CDF. Both the electron
and muon decay modes of the W are used. These events are
praduced in & regime in which perturbation theory is expected to
be appiicabie to Quantum Chromodynamics, Comparisons with
order a,, and (recently caiculated) order a predictions will be
shown.

*Supporied by the U.S. Department of Energy; the National
Scicace Foundation: stituto Nazionale di Fisica Nucieare, italy;
and Ministry Science, Culture and Educatior of Jupan.

! Supported by U.5, DOE under contract DE-AC03-765F00098.

16:54

C6 13 IV — Jet Background Estimates to W~ Events at CDF.

D. Benjamin | The CDF Collaboration*), Tufts University.! - The
measurment of radiative W-production examines the gauge nature
of the Standard Model WW+ vertex. A major backeground to W
is W jet cvents. where the jet fragments into & leading and isolated
x°. This study uses CDF di-jet (1988-89) data to search for a third
extra jet, and measure it's fragmentation to isolated neutral pions.
Tsospin predicis a 2:1 ratio between charged and neutral pions in
found in pp collisions. So, as a further cross check, the fragmen-
tation of isclated charged pions is measured using comparisons to
test-beam * 7 data.

*Supporied by the U.S. Department of Energy; the Nationai Sdi-
ence Foundation: Istituto Nazionale di Fisica Nucleare, italy; and
Ministry of Science, Culture and Education of Japan.

'Supported by DOE contract DE-AC0283IER40085

17:06

0614 The Mean Charged Particie Multipticity dNoy/dny in
Evepts with a W Boson S. EDNER. (The CDF Collaboration*),
Uaiversity of Chicago!, - The mean charged perticle multiplicity
per unit pseudorapidity, dNew/dn, is one of severai quantities
characterizing hadron production in §p collisions. Using the data
collected at /s = 1.8 TeV by the CDF detector at Fermilab
during the 1988.89 Tevatron Collider run. we have messured the
ratio of dNa/dn in events associated with the production of W
bosons to that in minitmum biss events, We present aur resulta
and compare them to the predictiona of severai theoretical models.
*Supported by the U.S, Depariment of Energy; the National
Science Foundation: Istituto Nazionale di Fisica Nucieare, Italy;
and Ministry of Science, Cultute and Education of Japan.

! Supported by NSF Grans NSF-PHY-91-00690.

17118

C6 15  Measurement of the Drcll-Yan Cross Section at /8 =

L8 TeV K. BLOOM, (The CDF Collaboration*), Univermty

of Chicago!, - The Drell-Yan process, g — +/2° — ete”, is
observed in Hp collisions using data taken with the Collider
Detector at Fermilab (CDF) during the 1988-88 Tevutron Collider
run, For electron pairs of low invariant mass, 11 < M, < 30
GeV, the cross section for this process is a probe of proton
structure functions at low values of z. We present & messurement
of the Drell-Yan czoss section in this mass range, and a
comparison with theoretical predictions.

*Supported by the U.5. Department of Energy; the National
Science Foundation: [stitute Nasionsie di Fisica Nucleare, {taly;
and Miaisiry Science. Culture and Education of Japan.

' Supported by NSF Grant NSF-PHY-91-00690.
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3:36

EGS Search for Beruty Production at v'§ = 21.7 GeV.
CHRIS L. DARLING, Yale University” ~ Fermiiab experiment £769
is a fixed target charm hadro-production experiment. Approx-
imately 400 million transverse energy triggers were collected by
£769 during the 1987-88 Fermiiab fixed target run. Events were
produced by a 250 GeV hadron beam incident on 2 target of 28
thin foils of Be. Al, Cu and W. A subset of this data is used in a
sesrch for high P electrons, from which a beauty production esti-
mate is made. The result to be discussed is corrected for detector
and trigger acceptances and comes irom an anaiysis of the £ distn-
bution of electrans missing the primary vertex. The £, distnibution
of electrons from charm. whick is the main source of background to
the beauty measurement, will also be discussed.

* Representing the Fermilab E769 Collaboration.

12:38

F4 5§ Peraistent Current Etfects in Superconducting Accelerators.”

DAVID HERRUP, Fermilab.

S48

E610 A Measurement of the b-Quark Cross Section using the
Exclusive Decay B° — J/9 K* in pp Collisions at /5 = 1.8 Te¥
S. VEJCIK, (TLe CDF Coilaboration*), The Johns Hopkins
University', ~ A measurement of the cross section for fp — bX
from the exclusive decay B® — J/¢ K™ is reported, The data
sample for this measurement was collected using the CDF
deteetor at the Fermilab Tevatron Collider and contains the
largest sct of reconstructed neutral B mesons produced in pp
collisions to date. Comparisons are made to expected theoretical
predictions for heavy quark production.

*Supported by the U.S. Department of Energy; the National
Science Foundation; Istituto Nazionale di Fisica Nucleare, italy;
and Ministry Science, Culture and Education of Jupan.

t Supported by NSF Grant NSF-PHY-90-01887.

Persistent currents in the superconducting cable in acceierator aipole magnets can nave significant effecta on the
maenetic field quaiity. These currents create fields at ail the harmonics ailowed by the dipole svmmetry, most
notably the sextupole and decapole harmonics, and are most important at the injection encrgy: Observations
indicate that the effects are time-dependent and also depend upon the magnet excitation history. Persistent current
effects complicate considerably the operation and analysis of the accelerators. Both the Fermilab TEVATRON
and HERA at DESY have dealt with these problems, and they are a major concern for future superconducting
accelerators. | will discuss the problems introduced by persistent currents in the TEVATRON and HERA and the
solutions that have been deveioped. [ will also discuss these problems and possible solutions for future accelerators.

* Operated by the Universities Research Association Inc,, under contract with the U.S. Dept. of Energy.

13:00
F4 8 Emittances Controlin Large Hadron Colliders.*
GERALD P. JACKSON, Fermilab,

Beginning at the rmoment of injection the beams in a hadron collider will evolve. The emittance delivered by the injector
chain. diluted by steering and lattice mismatches at transfer, will determine the initjal values of the Iongimdinal and
wransverse beam sizes. Mechanicai, electrical. and seismic disturbances will try 1o dilute the emittances. Synchrotron
radiation will provide limited damping in higher energy acceleratars, whereas bunched beam stochastic cooling systems
may provide substantial emittance control for all energy ranges. Predictions of the time dependence of the beam
enuttances., and hence the luminosity, are presented in this paper. Calculations and computer tracking simuiations of the
effectiveness of feedback sysiems w prevent emittance growth due to external excitations are described.

*Operuted by Universities Research Association Inc.. under contract with the ULS. Deparament of Energy.

18:18
G2 4 Nucleon Structure Functions and Tests of QCD.
SANJIB MISHRA, Harvard University.

16:54
G2 § Formation of Charmonium States in pe Annihilation.*
P. A. RAPIDIS, Farmi Nationai Accelerstor Lakoratory.

We report resuita from Fermiinb exrperiment! E780. We have studied charmonium states io i i i

) : i e ’ . rraed exciusivei nibilati
mediom energy antiprotons urcnh.ung_ in the Ferpuisb Antiproton Accamulatar with the protons of an in:ern:.l,h;:,:::;:u o tion o‘(
The stochasticaliy cooled beam of antiprotons has & very smail momentam spread that allows for & center of mass r.m.s. resolation o;'
~ .35MeV/c*. We have measured the width of the x1, the x3, the ¥, and the J/¢. The branching ratio 3 — v7 has h;en measared

sod we have searched for the formation of the n. and the 5}, A search for the A.(*£)) i ; .
the y masses shows & signai in the J/¥x% channel. @ he(' 1) in the mass region neas the center of gravity of

* Suppozted by the U.S. De t of B he U.5. National Sci L L )
Nud:::‘ ¥ e pariment of Energy, the U.5. N F , and the ltalian [stituto Nasionaie di Fisiea

L 0i iaborati . . , R
TDE::O.:: a collaborative effort of Fermilab, U. di Ferrara, U. di Genova, U. C. at Irvine, Northwestern U., Pean State U., and U. d;




SESSION 12 SYMPOSIUM OF THE DIVISION OF PARTICLES AND FIELDS: FLAVOR PHYSICS
‘Nednesoay morning, 22 April 1392; Central Salon at 8:00: J. Dorfan, presiding

3:36

12 2 Recent Charm Photoproduction Resuits from E687.%. "*

«. W/ISS, University of illinois.

INFN Bolegna: University of California. Davis: University of Colorado; Fermilab: INFN

Frascati: University of Illinois; INFN Milano:

Fermilab experiment E6BT. a3 high energdy photoprocduction

znergy of 220 GeVl. has reconstructed a large
ipectrometer with excellent vertexing, particle

dorthwestern University; of Notre
Came: INFN Pavia: Puerto Rico: Universitv South Caroiipa.

experiment {average photon
sampile using a nagnegle

identafication, and calerimetric

zapabilities. We will present new resylts on charm particie lifetimes. branching

satie's, Dalitz ampiitude analyses,
an * Spectrascopy.

* Supported by the US DOE and HSF and by INFN

3:48 . _
195 3 - J

Cormilab Boosgr K. HARKAY. Purdue Upniversiy, Vv

BHARADWAIJ, P. COLESTOCK, and D. WILDMAN., Fermy Nationai
Accslerator Laboratory, * --- A coupled-bunch instability has long been
observed in the Fermiiab Booster. The resuiting longitudinal ermuance
growth is a major limit to beam brightness. Previous studies have
indicated that the coupled-bunch oscillations are likely due to the
influence of higher-order modes in the RF accelerating ¢cavides. Out of
24 possible normai modes, specral measurements indicate unstable
growth of osciliadons centered around modes 16 and 48. Calculations
have been carried out of the linear growth rate for these modes based
on detailed measurements of the cavity impedances using bench
methods. The results are in qualitative agreement with the
observations. Higher-order cavity mode dampers have been designed
and installed. Expenments were performed to study the etfects of the
dampers and varving beam conditions, comparing the resuits with
‘heorencal predicuons.

* Operated by e Universities Research Association under contract
with the Uruted States Department of Energy

200
196 ‘ . . . .

* P. L. COLESTOCK, G. P. JACKSON
and L. KLLAMP, Ferrai Nag . Observasions of

coupling between ongitudinal charge density modulation modes on a coasting beam
have been made n the FERMILAB Tevamon. In these experiments, longitudinai
modes are excited a1 & revolotion harmonic (“’pump) using an excernaily excited
Xicker, A beam response at ncighboring revolution iines (0yeym ) below the pumyp
frequency is observed. alpag with a set of low frequency !ines. which follow }M
SUMTMANON fUle Woymp = Way + Dpeam - The eoupling between revolution
harmanics is observed 10 have a threshold which depends on both beam current and
momentum. spread.  Moreover the coupling proceeds wmpon.lly_ from Rarmonics
near the pump frequency to those further away in a cascade-like process. The
qualitative structure of the response is consistent with a parsmemic, or three-wave,
coupling phenomenon, which can be vicwed as a scattenifg of the excited
\ongimdinal charee gensuy wave driven by low frsquency osciilations ar the ﬁrst few
‘onginudinal modes 10 the ring. The analysis of this phenomena in 1erms of weakly

- mixing, charm particle semileptonic decays,

912
97 [ } ili

. 5. ASSADI, G. ANNALA, P. COLEST .
C. CRAWFORD. G.JACKSON. L. KLAMP, . R%ct:g
D. WILDMAN, L Nati 1. -- Using a
regitime-response bunch length monitwr, a slow extraction spill
nonuniformity has been observed 1o be corretated with large and sudden
growths of longitudinal emittance, We have identified the source of this
emitiance growth as a longttudinal coupled bunch instability using
measurements of the beam current frequency spectrum. The character
of the longitudinal impedance which caused this instability was definad
by the facts that oniv one mode was excited and the coupled bunch
mode frequency. nominally offset 2.1 MHz above and below harmoncs
of the RF frequency (53 MHz. h=1113). moved over the course of
months to other offset trequencies between 1.9 MHz and 2.2 MHz. In
addition. the instability growth rate indicated a value for the impedance
of approximatety 100 kst at 53 MHz, corresponding to a dissipated
power of 1 kW. Given these ) and power considerations. the 8

Tevatron_ RF cavities were considered to he primme suspects. This
hypothesis was confirmed when a change of made offset frequency was
observed to occur at the time a power amplifier was replaced for one of
the cavities. After further observations. a hi gher order cavity mode at
157 MHz was found ta be the source of the impedance. Details of these

measurements will be presented along with some means of suppression.

t Operated by the Universities Research Association under Contract with

the U.S. Depanment of Energy.
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9:00

M9 6 An Improved Transitionless Lattice for the Main [niector
D. TRBQJEVIC and K.Y. NG, Fermi Nationai Accelerator
Laboratory® - The Fermiiab Main Injector, 150 GeV acceierator.
shouid be an injector for protons and antiprotons to the existing
Tevatron. High energy accelerators are often confronted with the
problem of having to cross transition energy during acceleration.
due to relativistic beam energies. The design method for the lat-
tice without transition was initially presented at the APS meeting
in Washington 1990. A pew lattice for the Main Injector without
transition is presented. The main properties of this jattice are that
the -y, 1s an imaginary number, the fact that maxima of the dis-
persion function are small, and the presence of two long-straight
sections with zero dispersion. I[n addition, the latest design pro-
vides a compaction factor of the ring very comparable to the nsual
FODQ cell design.

* Qperated by the Universities Research Association Inc., under

contract with the U.S. Dept. of Energy.

10:00

Mo 11 Design Conceprs for 3 Particle Medical Facylity.
C. ANKENBRANDT, T. KROC, A. LENNOX, L. MICHELQTT].
S. PEGGS. and C. SCHMIDT, Fermilab*-- We have
recently besun to design 1 new medical facility
centered on a rapid-cveling preton synchrotron for
radiation therapy. Design concepts for the accelerator
angd for the beam delivery systems will be described.
The design calis for an injector which can aiso produce
neutrons tor boron neutron capture therapy znd
positron emitters for PET scanning.

“Operated by ihe Universities Research Association,
[nc. under wvontract with the U.S. Department of
Energy.

?. Fisher, presiding

11:12

N6 2 Performance Studies of the D@ Inter Cryostat Detector.
T. L. GELD, U. Michigan, for the D@ Collaboration. — The Inter
Cryostat Detector (ICD) was designed to improve the energy resolu-
tion in the transition region between the central and end calorimeters
in D@. The ICD consists of plastic scintillator tiles with a wave-
length shifting fiber readout system to take the light to a 0.5 inch
photormitiplier tube. it provides a single layer of energy sampling
covering a psuedorapidity range of 0.8 < n < 1.4, with a segmenta-
tion of 0.1¢ x 0.17. The recent D@ Test Beam run focused on this
transition region between the calorimeters. Modules from the central
calorimeter and from the end calorimeter were piaced in a single cryo-
stat filled with liquid argon {LAr). The crycstat walis were simmisted
by steel walls and placed hetween the modules. The ICD, situated
between the cryostat walls in DO, had to be placed in LAr in the
Test Beamn cryostat. The modifications necessary to use scintillator
in LAr will be discussed. Preliminary resuits from the Test Beam
showing the improvement in the calorimeter energy resolution due to
the ICD wiil be presented.

11:24

N8 3 The Liquid Argon Calorimeters for the D@ Experiment.
T.C. HEURING, SUNY Stony Brook, for the DO Collaboration. —
Thae calorimeters for the D@ Detector consist of three large Liquid ar-
gon dewars with uraniurm/stainless steei/copper absorber piates. The
devices cover a rapidity range of || < 4.1 and are finely regmented in
n, %, and depth, The thickness of the calorimeters varias between 7
and 10 nuclear absorption lengths. The calorimeters are criticai com-
ponents for the D@ trigger and the analyses of multi-particle final
itate transverse energy, Electron energy resoiution, linearity, trans-
verse and longitudinal shower profiles, and position tesclation of the
detector as well as & comparison to Monte Carlo generated dats will
be discussed.
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8:00
Q6 1 J/¥ Photoproduction at Fermiiab E687. © B. O’'REILLY,

Northwestern University (for the E687 Collaboration.] * - Cross
section measurements from Fermilab experiment E687 of J/4 pho-
toproduction at incident photon energies up to 400 GeV are com-
pared to results from previous experiments. Measurements of the
energy and t dependence of the cross section are presented.

sSupported by U.5. DOE and NSF and by INFN

INFN Bologna; University of California, Davis; University of Colorado;
Fermilab; INFN Frascati: University of lllinois; INFN Milano; Northwestern
University; University of Notre Dame, INFN Favia; University of Puerto Rico.

8:12

Q82 J/® Cross Section A. ETCHEGOYEN, T, FUESS, V.
PAPDIMITRIOU, (The CDF Collaboraticen*), Fermi

National Accelerstor Laboratory!, - The J/y cross section as &
function of pr, in the pr range 6-14 GeV /2, is obtained using
dimuon data sample of luminosity = 2.8 * 0.2 pb~! taken with
Collider Detector at Fermilab. The b quark cross section can be
obtained from the J/y cross section. Work on the ¥ cross section
is in progress.

*Supported by the U.S. Depariment of Energy; the National
Science Foundation; Istituto Nazionale di Fisica Nucleare, Italy;
and Ministry of Science, Culture and Education of Japan.

! Supported by U.S. DOE Contract DE-AC02-CH03000.

8:24

Q83 x. Production in pp Collisions at /3 = 1.8 TeV

C. BOSWELL, (The CDF Collaboration®), The Johns Hopkins
University!, - Using the dimuon decay mode of the J/#, and 4
identification from calorimeter information to reconstruct

Xe — J/4 7, s messurement of the ratio of cross sections times
branching fractions for fp — X X = J/¥vyX and pp — J/¢ X
is obtained. The cross sections and relative production of

pp = xc X — J/¢ X and fp — bX — J/ X are discussed.
The data for this measurement in 1.8 TeV pp collisions at the
Fermilab Tevatron Collider were collected using the CDF
detector.

*Supported by the U.S. Depacrtment of Energy; the Nationai
Science Foundation; Istituto Nazionale di Fisica Nucleare, Italy;
and Ministry of Science, Culture and Education of Japan.

' Supported by NSF Grant NSF-PHY-90-01887.

8:38

Qs 4 Inglusive Hadronic Production of y, Mesons,
L. DAUWE, C. THOMA (U. of Michigan at Flint); R.
LI, R. CRITTENDEN, A. DZIERBA. A. GRIBUSHIN,
S. KARTIK, T. MARSHALL, J. MARTIN. P. SMITH.
T. SULANKE, A. ZIEMINSKI (Indians U.); V. ABRA-
MOV, Yu, ANTIPOV, B. BALDIN, S, DENISOV, A.
DYSHKANT, V. GLEBOV, V. KORESHEV. A. KRIN-
ITSYN, A. PETRUKHIN, V. SIROTENKO, R. SUL-
YAEV (IHEP, Serpukhov); J. KRIDER (Fermileb); H.
GOLDBERG, R. JESIK, 5. MARGULIES, H. MENDEZ.
J. SOLOMON (U_ of Illinoia at Chicago); C. DAVIS (U.
of Louisville).— e report recent resuits on . meson
production observed in the mode x, — J/y + v, with
7~ beam of 530 GeV/c incident on beryllium and copper
targets. The fraction of J/y ’s produced via the ¥, states
as well as the reiative yield of the production of y.1 and
X¢3 Were measured and compared with QCD predictions.

* Work supported by grants from NSF and DOE.

9:00

Qg e Production Distributions of Proton-Froduced D*, STEPHEN
F. TAKACH *, Yale Univermiy - The goal of flxed targer expenment Fermi-~
lals ET80 is 1o study charm Asdroproduction. Using » 360 GeV /¢ hadron beam
impinging on & maitifoil target, ET6D collected sppromimately 400M transverse
energy iriggers in the 1987-1988 fixed target ron. This date set consists of
roughly 140M triggers of positive beam deta and 160M iriggers of negative.
Upetream of its mnitifoll target, the axperiment used a differential Cerenkov
conmler and & iransition radiation detector to identify beam particlen. With
this beam i1dentification syntam and its downstream slicon microstrip detecior,
ET88 ia well-snited to study the beam depend of charm producti From
the positive beam dats ses, we extract the Feynman.x (ap}) and tzansverss
momeatam {p;} distributions for the proton-produced DT sampis.

* Represanting the Fermilab ETO# Collaborsuon.

9:12
Q87

Photoproduction of states containing heavy quarks®*s E68
Davis: Uni -  Col joi F Tab; Uni ; ¢ Dlinoi

Frascati: Mi H Pavia: Nof 191} A

University; Northwestern University; University of Nortt

Carolina, Asheville; University of Notre Dame: University o
Puerto Rico: Seoui National University: University of Souti
Caroling; University of Tennessee; Vanderbilt University:—-
Fermilab Experiment 687 has recorded a very large number o
hadronic interactions from photons with a mean energy of 25(
GeV. From this sample, we have extracted large signals fo:
charged and neuvtrai D-mesons; charmed-strange mesons, anc
charmed baryons. With these signais, we have obtained higl
precision measurements of lifetimes, searched for rare decay
mogies and new states, studied in detail the decay properties o
these particles, and explored the dynamics of charn

photoproduction.

*Supported by US DOE and NSF and by INFN
**Submitted by j. Butler and J. Cumaiat

9:24

Q88

Qbservation of Excited Charmed Mesons* S. Shukla for E6B;
COLLABORATION Uni - = C | E -

Unjversity of Illinois; IN logna; [INEN Frascati; INFM
Milang; INFN Pavia; Northwestern University; University o
Notre Pame: University of Puerto Rico-——Observation of excited
charmed mesons decaving to D** and =~ is reported. The fractior
of D* arising from the decay of these states is presented.

*Supported by US DOE and NSF and by INFN

9:48

ae “S‘eur.h for the charmonium state ! Py (A.) through the decay

channels J/vnTn— and g.v. K. E. GOLLWITZER for the ET60
Collaboration (Irvine - Fermilab - Ferrara - Genova - Northwest-
ern - Penn State - Torino) — Fermilab experiment 700 uses pj
annihilations to search for and study narrow charmonium bound
siates. We report results of a search for the charmonium Py state
through both hadronic and radiative decay channels. Presented are
the resuits of the analyses searching for J/yxtx™ (J/¥ — ete™)
and 7¢7 (7 — vv).
10:00
as1n

Search for the 1 Py(k.) in pp — J/¢¥ +=° . J. L. MARQUES
for the E760 Collaboration { irvine - Fermilsb - Ferrars. - Genova
- Northwestern - Pena State - Torino) — We report results from
Fermilab Experiment 760 which studies Charmoniom states pro-
duced in pp annihilations. During the 1991 runging period ET60
conducted u search for the charmonium singiet P state. We present
SUr resuita for the reaction: 1P - Jiy + ¢ et +e T v+,




10212

Q812 .
Search for the n_. 1. MASUZAWA for the E760 Collabora-

tion | Northwestera - Fermiiab - Ferrara - Gepova - U.C. Irvine -
Penn State - Torinoj — The E760 expeniment at Fermiiab. which
is designed to study resonant charmonium formation in pp anni-
hilations. has searched for the 7, resonance at two energy regions
(Eem = 3.59 GeV and E.m = 3.62 Gel'). We report the results of
the measurement 1, — 2+ and 1, — other neutral channeis such

as nwint,
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J. Krizmanic. presiding

11:12

A62 <cZablbbo Suppressec Decavs of Chgrm Mesoms. P. D.
SHELDON for «che E687 COLLABORATION (INFN Bologna:
Universitvy of California. Davis; University of Colorado:
Fermilab: INFN Fraseari: University of Illlnoim: [NFN
HMilano: Northwestern Universitv: Universicy of Notre Dame:
.NFN Pavia: Puerto Rico: University of Soutn Caroiina:
“andarbilr Universitv}) -- Resuits from studies of Cabibbo
iuppressed and doubivy Cabibbo suppressed decavs of charm
uesons arae presented. The data was collected in the FNAL

wideband photon beam bv the heavy tlavor photopreduction
vxpariment E6H7.

R2 4 Fresent Siatus ot the SSC.”
G. DUGAN, SSC Laboratory.

The present state of the SSC project will be described. The discussion
will include a report on the current state of the design of the injector
and collider accelerators. The status and current plans for the
project's civil construction (with an emphasis on the coliider tynnei
and associated facilities) will be reviewed. An update on the
superconducting magnet program (with an emphasis on the collider
dipoie magnet development} will be presented. A report on 1he
status of the development of key accelerator components for the
collider and injectors wiil be included, Finally, the status of
preparauons for the surface string test at the SSC site will be
Jdiscussed.

* Supported by the Department of Energy under contract
DE-AC35-89ER40486

11:36

Notre Dame; University of Puerto Rico —-We present a
preliminary analysis of the decay DO—K-pu*v from Fermilab
photoproduction experiment E687. High resolution vertex
informations and D* tag are used to reconstruct the missing
neutrino momenturm.

*Supported by US DOE and NSF and by INFN

11:48
ARG S D — K, Decavs in 250 GeV/ Hadroproduction, D. PASSMORE®,
Tufta University - We analyse data from Fermileh E769. Four hundred mii-

lion interactions in a segmented target were reconstructed using a two magnet
spectrometer with silicon mitrostrip vertexing, propottional wire chamber and
drift chamber tracking, electron and hadren calorimetry and Cerenkov iden-
tification. A pie of events having both & K, candidate and & shori-range
secondary vertex was exsmined. Selections were made to isolate and study the
decays D° — K*¥(892) + r= and D — K, + x*r~.

" Representing the Fermilab E789 Coliaboration

RE& branchang Hatio Measurements jor [}, and D* Decaying

Koo Fi e M.E, ZANABRIA. University of
Notre Dame for the ES87 Collaboration - iINFN Bologna; University
of Colotado: Fermiinb: INFN Frascau: University of Ulinois: INFN
Milano; Northwestern University; Universiivof Notre Dame: iNFN
Pavia; Puerto Rico. --- We present recent resuits from Fermilab
EG687 for mmplitude nnaiyses of the K*K~x~ decays of the D, and
D* mesons. Interference eifects, background and efficiency correc-
tions are incinded in the memsurement of the reiative branching
ratios for the D, and D* decaying to Rw(892)l(+ and KKr (non-
resonant ) relstive to the ¢ final state.

"Supported by U.S. DOE and NSF and by INFN
**Submitted by W.D. Shephard

12:12

Mavaguez — The resonant substructures of the decay D — KK
are analyzed using the helicity formalism. The partial amplitude
in ¢x, KO* K and Non-Resonant KK final states and their relativ
phasées are presented.

*Supported by US DOE and NSF and by INFN
**Submitted by J. Butler

12:48
RE 10 Messurement of the J/v and ¥’ widtha. C. M. GINSBURG

for the E760 Collaboration ( Northwestern - Ferrmiab - Ferrars -
Genove - [rvine + Penn State - Torino} — Fermilab Expenment 760
bas been designed to do high-resolution eharmonium spectroscopy
in pj anpihilation. Io eathier e*e™ anumihilation experiments, the
best mass resclution cbtained wat FWHM ~ 5 MeV: and total
widths of ¥ and ¢' resonances were obtained by measuring sress
of resonances in the excitation curves for the ete~, utu™~, and
hadronic decay chaaneis. In the ETA0 experiment, the mass res-
olution due to beam width iv FWHM = 400-600 keV, which per-
mits direct messurements of ¥ and ' widths. A special scanning
technique (“Donble Scan”) has been developed, by which the mo-
mentum spread of the beam is determined precisely; nnd the tokal
widths are obtained by analyzing the resonance shapes.

13:00

RS 11 Measurement of some exclusive decave of the v J. ZHAD
for the E760 Collaboration { Northwestern - Fermiiab - Ferrara -
Genova - U. C, Irvine - Penn State - Torino) — Experiment E-7680
at Fermilab, a study of charmonium produced in pp annihilations,
periormed an energy scan of the ¥ in 1961 and a total of 1 pb~} of
dats were collected. We teport results of the partial width of some
exclusive decay channels containing J/y), such as v — J/37.

13:12

RS 12 Angular Distribution in Radiaiive Decays of Charmonium

x States. A. M. MAJEWSKA for the E£780 Collaboration (Penn
State - Fermilab - Ferrars - Genova - Irvine - Northwestern -
Torino) — The ET60 experiment at Fermiiab is studying char-
mopium states formed in pp annihilations. We have coliected a
large sarapic of radistive decays x10 — J/¢ v — eTe” 7 (approxi-
mately 500 x, and 3000 x3 decays). From the angular distributians
in these decays one can determine helicity amplitudes in the y for-
mation process and the muitipole structure of its radiative decay.
Results of the anguiar distribution analysis will be presented. The
accuracy of our meaauremnent for xs is the world's best so far. OQur
resulte will be compared with previous experiments® and with the-
oretical expectations?.

1) M. Oreglia et ai., Phys. Rev. D 25 (1982) 225%;
C. Baglin et al., Phys. Lett. B 185 (1987) 85.
2) M.G. Qlsson. C.J. Suchyts III, Phys. Rev. D 34 (1986} 2043;
K.J. Sebastian. H. Grotch, F.L. Ridener, (to be published).
13:24
A8 13 Measurement of the v+ Decays of Charmonium J. E. FAST
for the E760 Collaboration ( 4. C. Irvine - Fermilab - Ferraza -
Genova - Northwestern - Pean State - Torino} — We report re.
sults from experiment E-780 at Fermiiab. a study of charmonium
produced in pp snnihilstions. The two photon final state of the
X3:7c and n. rcsonances have been studied. The partial widih
T(x2 = v7) bas been measured and an npper limit placed on toe
product of the branching ratios. BR(n,, 7. — pF}BR(n., 0. — T},
for the ‘5, states.




