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INTRODUCTION

This report is divided into three parts according to the three divisions of LNFE:
Research Division, Accelerator Division and Technical Division,

The Research Division supervises the experimental and theoretical research programs
within the guidelines of INFN research policy and the management of the activities of the
LEALE, LADON; PULS and PEPR facilities. All High Energy esperiments are at present
carried out in foreign laboratories e.g. CERN; Fermilab, SLAC and Orsay. LNF physicists
are involved in large collaborations working in these laboratories. tn particulary LNF is
heavily involved ih ofie of the LEP experiments.

LNF also carries-out less conventional experiments in Passive Physics in undetground
laboratories viz. the proton decay experiment in the Mont Blac Turinel and preliminary
studies for monopole search in the Gran Sasso Laboratory.

Intermediate energy Physics experiments are ruti l6cally on the beams at the LINAC
and LADON in Frascati and abroad on the ALS Accelerators in Saclay and at LEAR in
CERN.

A new LADON beam is under construction at the Brookhaver laboratories.

In the theoreticadl field activities coveér a wide field from collider physics, to
cosmology and Solid State Physics.

In General Physics work is progressing in Synchrotron Radiation (PULS, PWA)
activities along existing and new lines.

The Accelerator Division is operating and improving the cutrent machinies. Its research
program includes studies on the Free Electron Laser, electron cooling for LEAR and the
Eutopean Synchrotron Radiation Prajeéct. ,

The Technical Division provides essential support for the above dctivities. In particular
the construction of semiautomatic devices for the assembly of plastic tube detectors is
significant for present and future collaboration with other labotatories.
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RESEARCH

1, = SUBNUCLEAR PHYSICS

Aleph is one of the four approved experiments at
LEP,

During 1983, in Frascati; the developrient of the
hadrdnic calorimeter and the definition of the detector
components characteristics continued. A test module
was built, now on a test beam at the CERN $PS, which
the the
calorimeter, The modile is made-up of 23 layers of

reproduces longitudinal developmient of
streamer tubes interleaved with iron slabs 100%100x5
cm3 « A double layer of tubes with X-Y reading has
Béen put at the end of the calorimeter for u-detection.
For

successfully used. Results on the linearity of the

the first time "eoverless" tubés hdve been
charge response of the module, obtained in December

1983, are shown in Fig. L
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DIVISION

Preliminaty results oh energy resolution give:
0, /E = (0.83 % 0.05) AE.

The group is now contiruing the test at CERN and
is working on the machinery necessary for the large
scale production of the hadron calorimeter streamer
tubes; which will begin in the second half of 1984,

In parallel, part of the group is working on the gas
system and on the read-out electronic prototypes.
Work is going on the development of data acquisition
together

programs for the generation of hadronic showers, their

and control software, with Montecarlo

analysis in the calorimeter and algorithm definitions
for best u/st separations.

ALEPH Frascati group:

R. Baldini; G, Beck, G. Bologna (Ass.); G.
Capon, F. Celani, A. Ciocio (Ass), B.
D'Ettorre-Piazzoli (Ass.),. G. Felici (Ass.), P.
Laurelli, G. Mannocchi (Ass.), G.P. Murtas
(Ass.), M. Pallotta and P. Picchi (Ass.)
Technicians: M. Anelli, G. Corradi, U. Denni,
G. Mazzenga and G. Nicoletti.

Collaboration with:

Athens, Bari, Clermond-Ferrand, Copen-
hagen, Dortmund; Ecble Polytecnique,
Edinburgh, Glasgow, Heidelberg, Imperial

College, Lancaster, Marseilles, Max=Planck
Institute, Orsay; Beijing, Pisa, Rutherford,
Saclay; Sheffiéld, Siegen, Trieste, Westfield
College and Wisconsins



1.2. - CDF (Collider Detector Facility)

The Collider Detector Facility (CDF) is planned to
explore the physics opportunities .of the Fermilab
Tevatron [ project. The design, construction and initial

use of this facility is being carried out by a consortium
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of physicists from various Universities.

1t is the responsibility of INFN and the University
of Purdue to construct and put into operation the
hadron calorimeter (Figs. 2 and 3). INFN is also

ey

providing the vertex mini-detector and, i|:1
collaboration with the Rockfeller University, the small
angle silicon spectrometers to measure the elastic
scattering, or and the diffractive production.

The
finished in Frascati at the end of January 1984. The
assembly and the test of the calorimeter will continue

in Fermilab up to the end of 1984.

construction of the hadron calorimeter

The first prototype of the 7 vacuum pots to
contain the silicon spectrometer is under construction
in Frascati, while construction of silicon detectors has
started in Pisa. «

CDF Frascati group:
Physicists: S. Bertolucci, S. Bartalucci, M. Cordelli, M.
Curatolo, B. Esposito, P. Giromini, S. Miozzi (L.), M.
Pallotta and A, Sansoni (Ass.).
Technicians: M. Biagioli, R. Dal Molin, 5. Mengucci, A.
Rutili.

Collaboration with:
Argonne, Berkeley, Brandeis, Chicago, Fermilab, Harvard,
lllinois, KEK, Pennsylvania, Pisa, Purdue, Rockfeller,
Rutgers, Texas, Tsukuba and Wisconsin. .



DM2 is the only expeérirment which is stilt vwirking
on e'e” storage ring in the energy range 12004-3000

MeV and, with the Mark III-experiment, the only which.

is collecting new high statistics data at the J/4 ass.

Concerning . low energy, wotk was completed in
1983 and the analysis of the process is going to be
published:

1)  Kaon (Fig, 4) and proton (Fig: 5) form factors;
2) etema o' O (Fig. 6) and atteT (Fig. 7).
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total cross section.

For other processes (as ee” 4’-K§K‘E, 57 and 641,
e*e”# KKm and KKom) and for the total cross
section the analysis is in progress.

The behaviout of the analyzed cross sections
shows that a further extension of lower energies is
needed, overlapping with Novosibirsk ah’d-vars‘a); data,.
it we want a cofierent pattern-of: gyw: and §
recurrencies. S R

Concerning the study of the /¥ .decay the-
integrated lutninosity  (~ 3 miliohs :of J/4:hadronic.
eveénts) was almost doubled in 1983 and we plan for ~ 8
milion in 1984,

DM?2 is now the experiment with-highest statistics
in the world. It is well know that 3/¥ radiative decays
aré a suitable source of standard and non=standard
mesori  §pectroscopy. For exramp‘ly'e Mark m has
detected an unexpetted st‘ructufe i the J/¢» 'y,lK",K‘
decay at MK’K = 2200 MeV, whose width is compatible.
with the experimental resolution.  DM2 results
concerning 1.6 milions collected I are shown in Fig,
8.
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DM2 Frascati group:
A. Antonelli (Ass.), R. Baldini, S. Calcaterra
(Ass.) and G. Capon.

Collaboration with:
Clermont-Ferrand, Orsay and Padova.

L4, - FLATEV (E687)

The aim of this experiment is the study of the
photoproduction of states containing heavy quarks,
charm and beauty using a multiparticle spectrometer
and a vertex detector equipped with live targets.

The experiment is scheduled to run with the wide
band photon beam in the "Proton East Area".

The specific objectives of this experiment are:

1) study of the beauty photoproduction cross section;
2) investigation of specific beauty decay modes;

3) measurement of specific beauty decay modes;

4) measurement of the lifetimes and branching ratios
of final

states with charms as F-decay modes

(including those involving ¢'s); decay modes of
charmed baryons Ac, b  and Ez; masses and decay
modes of barions bearing both charm and strangeness;

lifetime measurements Cabibbo suppressed hadronic

decays; Cabibbo supposed semileptonic decays; rare
decays; exotic four-quark charmed mesons etc;
5) search for new phenomena.

The initial phase of the experiment will give us an
initial indication of the level of the beauty cross
section with the measurement of events with many
muons in the final state as

7+ N+ phuteXx
-» wp +X
B wt T X
» pt e X
@ ututut e X

From the knowledge gained of the semileptonic
branching ratios measured at CESR it is possible to
measure the photoproduction cross section in these
processes.

For the study of the mass and lifetime of the
beauty we use special hardware and software triggers
given by the vertex detector.

The Frascati National Laboratories have in this
collaboration the responsibility for the construction of
one of the two electromagnetic calorimeters foreseen
for the E687 experiment.

The calorimeter consists of 30 phases of 1 cm
thick scintillator strips. ‘Consecutive scintillator
phases are 90° rotated with respect to each other and
the lead layers sandwiched in beiween correspond to
~ 20 vl

Along the beam direction the calorimeter is split
into 3 independent blocks with 10 scintillator each. In
each block the light, from the strip, having the same X
or Y coordinate is collected by 5 plexiglass light pipes
and conveyed onto the photomultipliers. A pre-
sampling block of 2 planes of scintillator strips
sandwiched with lead helps in increasing the m-e
rejection factor.

The calorimeter has been designed to identify and
measure the energy of y in the 1-10 GeV range and to
identify electrons £ 25 GeV.

1983, program
especially conceived for the photoproduction of beauty
(LNF-83/22),

trasversal segmentation - of the calorimeter was

During using a Montecarlo

events where the longitudinal and

optimized, the mechanical project was designed. We



have also stddied the gain vdriations of different
photomiiltiplier types for high values of the ifjacted
currénts. In this way we havé been able to sélect
particularly stable photomultipliers.

About 600 light guides wete constructed. We have
also started to eut = 2500 polypop stéips using a
convehtional milling machine instead of the laser one.
In fdct, fot oUr putpose$ the convéntional milling
machine gives Bettar quality results

The firét tést at Férmilab ake foresésn tor July
1985,

F LA"! EV Frascati groupt
Si Blanto (L) Mi Enorini (Ask), Fil, Fabbri,
A, Maccari (L); G. Rivellini (As8) and A.
z.dl‘ld
Techniciang: Li Danléllo, M. Gidrdedi, L.
Passamonti dhd V. Russos

Collabstation withi
Bolognd; Colorads,
Péhnsylvanias

Ferimilab, Milano and

1.5, =« FRAM

——A—-_-———-.‘

L.5.1. « NA1 Exapériment

Diuring 1983 the FRAM layout was moditied with
the installation of the germanium misnolitic targets

This rew type of target is able 16 meédsurs the charged

multiplicity ot the decdy products of I statés with a
redolution of 50u whikh increases the seralbiiity of
the measutable litatime on the 16713 $8¢ tegloH,

The. arialysis of the data ¢ollectéd duding 1943 is
in progress:

The medsurement of the pion fotm faetor i the
timeslike réglon: for q2 values betwesr il (G‘é‘v/c)2
ahd 018 (GeV/c)” Has been dofe,

Existihg ihformation on Jche plofi form fawtor in
the time=like region below a 2 of 0:5.(GeV/&)? 18 pésE
and in thé range covered by the presiaht expeﬁm‘héhf
oly one point kas beeh measived at 4 42 of 0516
(GeV)c)‘g and with a 20% skkor, Other ddta at lower q
feem indireet méasirerhents and are model
dependent. The importdnee of & measurément of the
piofi forim factor in the low q:2 région hag baen stressed
several time$; ot only to meddlire the coupling of the

comes

time-like photon to the hadronie euresnt in thid Féglon
Bt also to improve the hadtohiz coir&btion t6 thé
caleutation of (g-2) for the muori

In this experiment the form factor has been sasily
determined by measuring simultdnesdusly tHe epdss
sections for the reactions e'e” 4 &'h" 4hd et
+ utu since

|Ftad| %= cleDotete + o aylols*e’ 5 whis)

where C is a factor dependént ohly on thé 7 4Hd
masses and on ng‘ but which Ineludes radiative
correetions. However, the predomifiant termis In the
radiative cotrections cancél sut in thi§ ratis and. only
minor conteibutions, of the ordér of 4 feW percént;
rémain,

We have done our measitFément using pésitrons ot
100, 125, 160 and 175 GeV/e ot & hydfsgen tatget The
experimental layout used is thé FRAM §pdetbsmatsr,

The values obtained for the pisn forth fadtor aré
(Phys. Letters 1388, 434 (1984) plotted in Fig. 9.
|
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Statistical efrors otily dre shswn, No devibtion from 4
$HBGHH trend towards Fl0)=1 I8 suggestéd by our datd
which dre in good agréemetit with those of prévisud
expetiments, Using the combindtion of the preset
results with the NAY measurémient of the pisn 16¢
factor in the: space-licé region (Bhys. Latters 1488,
116 (1984)) petiiits a reallable intérpolation theough
the tnphysical region
FRAM Fradcat group:

A. Clocei (L), Mi Enérini (Ass), il Fablstiy
P. Lalirelli; Pi Spillantifiy A Spﬁlléhé (1) and
A Zalls

Tég hét Gi Cereadl; Lo Danietls, M.
Gidrdoni; Ly Pagsamonti and v, Russs,

Collaboration withi
Milano; Pisa, Tering, Trieste and Westiigld
Collegé,




1.6, - GRAN SASSO

The design of the new semiautomatic machines
for plastic streamer tube production has continued.
The machines for varhishing and cutting the plastic
protiles dre already working: In the mean time OFTA
has prepared the miachine prototypes for stretching
wires.and fob hot gas soldeting. Samiples of all detector
compohenits have been produced by external firms.
Optimization work s the
production chain is foreseen to be réady in the Summer
of 1984,

Ks taF as the laberatory tests are concerned; the
sensitivity threshold “for streameér tubes has been

undér progress, ,and

measured, thus showing the possibility of détecting
single electron with high efficiency in the usual
operation conditions. This also confirms the possibility
of using such devices in apparata for detecting low
inizing particles. Tests of differént gas mixtures have
been-performed. In particalar; Helivm and hydrocatbon
riixtures have been shown to be useful for streamer
tube opetration. This allows the use of these tubes to
détect magnetic monopolés by means of Drell-Pennirig
etfect.

If collaboration with different INFN grotips; CNR
ahd CERN, a work ptoposal for a large area détector
(LAD) has started. Such a detector (10000 mPast)
¢hould be irstalled in the Gran Sasso laboratory and
would allow sedrchs for magnetic monopoles down to
the Parker limit. At the same time it shotld provide
Unique featutes for dnderground cosmic ray physies (in
particular. b bundle physics). This apparatus should be
equipped with .10 layers of tracking devices (10 plane
of streamer- tubes and 4 of proportional tubes) and 2
layets of liquid scintillator, for a total height of about
2.m. This detector should also: be tseful ds an active
toof for future nuclear decay experimients. The letter
of intent is in peeparation.

GRAN SASSO Frascdtigroupt

Gi Battistoni; H. Bilokon; P.-Campana, Vs
Chiarella, A. Ciocio (Assd),” A.F. Grillo, E.
farocel, A. Mariniy GoP. Murtds (Ass.), F.
‘Rohga, L. Satta; M. Spinetti, Li Trasatti and
“Technicians: U. Denfii, M. Lindozzi, G.
Mazzenga, G Nicoletti and A, Pecchis

Collaboration withs o ,

Barl, CERN, . CNR, CNR-GIFCO, Milaro,
Pisa;, Roma e Torino.

N

MAC (Magnetic Caloriméter) is one of the
expetiments which are rurning at PEP, one of the ete”
storage ting facilities of SLAC (Stanford, USA).

Diie to the big increase of the machine luminosity
(about a factor 5 respect to the previous year), MAC
has c¢ollected data in the period October 82 - Jufie 83
cotresponding to a total integrated luminosity of 120
pb’“l, dt a cm energy of 29 GeV,

The large stdtistical data available, has made
possible a substantial improvement orie previous
medsurements and the opening of new research lines.

A wide rahge of topics that can be usefully
exploited by e‘:)'e_, interactions have been studied:
quarks hadronizdtion and fragmentation fiinctions, the
stfong coupling constant s the asyiminetry effects
from the electto-weak ini:erferen’ce; the inclusive
lepton production and flavour tagging; lifetime and
branching ratios of the ¢ lepton; QED teéstsy two
photoh annthilation, new patticles searches, etc, The
mést important result obtained has beeén the first
determination of the b quark lifétime.

The efforts of the Frascati group have been

directed wmainly toward the setting up of the
slectromagnetic ~calorimieter and the  phiysics
corinectéd with electron detection, The shower

charriber has bsen calibrated and the pulse height of
éach channel has beeln monitored through the time
spari of the data taking, Affer softwate corrections,
the design resolution of the energy measuremerit for
photons and electrons has been obtained: ¢ (E}/E=5% at
14,5 GéV, corresponding to 20% at 1 GeV,

From - the study of the inclusive production of
electrons it miltihadronic events we have eéxtracted
information: on the fragmentdtion of the heavy quarks
and we have measuréd the semielectronic branching
ratiost

Bi(c-b eX)=(8L£3)%,

Brb-b eX) = (1132 1.9 2 3.0)% .

Evénts from anfiihilation inté a bb paiF can beé
tagped through the presenck of 2 high py (respect to
the thrust ‘axis) electron or milioh. A sirmilar analysis
wds performed for thé inclusive muon production; the
distribution of the impact paraieter of the lepton was



then used to measure the B quark lifetifnes

7= (182 0:6 2 0.4 x 10712 sec
This result was the tirst nons=zero détertnination of +
it Has cohsédiietices for the

%

importarit weak

intétactions theory sitice it is connested 1o the quarks

mixing angless our results show that the mixing
with the peneratidn nimbers In the
“standard" model with 6 quatks this has implieations on

decreases

the mass of the "top" quiark and onh CP violatisn in
heavy quatk systems.

In Spring 1983, a new trigger was set up to detect
events ih which only one photon (ot slectbsr) is
ptodiced In the apparatusi we were theréfore ablé to
start a program to sedteh fot  supérsymmetiic
patticles. The first result wé obtained is a litnit 6f 22i5
GeV on the selectton (the scalar patthier of the
electron) mass. During the Sumimer 1983 shutdowh a
small angle deétector was added, which extifds the
solid angle cdverage to 2° from the beam line. With
the data that collected since the Fall 1983 it will be
possible to search for selectron masses up to abotit 40
GeV,

Mote results obtained By MAC in 1983 include:

- Precise meastrement of the vilue of K

R=380L0.0220.11,

The error comes esseatially from the systernatic
dricertainties in the luminosity measuremant and the
evaluation ot the radiative corrections,
= Blectroweak interference effectss We messured
the agymnmetry in the muoh pair productions

App = - 0.058 £ 0,010 * 0.003
and the products of the couplifig constants:

geA gﬁ‘\' = 0.24 X 0.04 gs gff: 0.7 2 011,
- Higher order QED tests and search of excited
The reactions e'e” 4 ,Lb+,Uf Yy and ete”

B WLN_ y wete studied: the meastired cross sections,

uohs.

chatge asymmetty and invatiant mass distributions
agree well with the predictions of QED theory. No
evidence has been found for excited

masses between 2.5 and 27 GeV/c2,

rusns with

- Study of acollinear p pairs production. The results
are totally accounted for by the QED processes ete

$ eteTpty and ete u*u‘y in which only the muon
pdirs dre defected,

- Photon structire function. The prodiction of
multihadrons drising from photonsphoton collision was
studied undet the so-called single tag condition, where
otie uf the scattered Beam électrons is detected.

THe results agree well the simplé parton model
calculatiod; since the process resémbles the deep
inelastic scatterifg of the eléctron off the real photon
target;  this  measuremient also  corstitutes a
medsuremeént of thé structure function of the photon
4s a funetion of QZ, the tour-momentum transfer
$quaréd of the elecétron

MAC Frascati gréup: ,
R. De Sangto (Ass). A, Matini, L Peruzzi, M.
Piceolo atid F. Rongas

Collabératish withs
Colotade;  Houstén,

Northeastern,
Utah and Wisconsin,

SLAC,

181« ND (Neutrino Detector)

A seatch for ridutrino oscillation was performed
by the CHARM colldboration in the first halt of 1983,
Two identical set-ups measured the ¥y, and v, fluxes
at two différent distances from the source. The results
of this expériment hdve not yet been published.
Afterwards the experimeénit operated with the normal
wide band neuttino beam (WBB) for a run essentially
dedicated to the ,-¢ scattéring measurements.

The items coriclided in 1983 are the following:
1) xedistributions in semiléptonic nsutral<¢urrent
nettrino redctions (Phys. Letters 1288, 117). Neutral-
current (NC) differential cross sections as a function
of thé scaling variable x for deep inelastic neutring
(antibeutrino)snucléon scattering were measured. The
data have been corrected for the " experimental
resolutions using a novel unfolding procedure. The x-
distributions determined in NC reactions are found to
Be conmipatible with thé results obtained in charged
current reactiohs, as expected by the duark model 6f
the nucleon and by thé standard model of the weak
interactions.



w8

2)
Letters 1288, 361). A seatch for heavy neutrinos was

Search for decays of heavy neutrinos (Phys.

conducted in the neutrino beam produced by the 400
GeV. proton beamsdump and in the hormal WB neutrino
Bearn. A heavy neutrino associated with the 7 lepton
was searched in the beamedump experiment. No
assumptioti oh the nature of heavy neutrinos was made
in the WBB experiment. The search was made for
neutrinos decayifg into two electrons and a light
neutrino. Sirce no events were observed, an uppér
limit on the square of the neutrino mixing angle of
~ 10"10 was obtained for neuttino masses greater thén
180 MeV in the beam-dump exposure. From the WBB a
limit of ~ 107 was obtained for masses greater than
250 MeV,

3)
the data collected in 1982 have been presented at

Beam-durnp, Préliminary results of the analysis of

viriols Corferenices;, but not yet published. Basically
the restilts of the previous experiment have been
confirmed: in patrticularly, the ratio ve/vu remains far
from unity.

The expériment will run in 1984 with the narrow
band beam (NBB) fot an accurate measurement of the
ratio neutral-curtent/charged-current cross sections.

ND Frascati groupt
G. Barbiellini and V. Valente

Collaboration withi ,
Amsterdam; CERN, Hamburg, Moscow and
Roma.

1.9, = NUSEX

The NUSEX expetitnent, located in the Mont
Blanc tuhnel, is designed to measure nucleon lifetime
up to about 5x10 1 years, Theé apparatus consists of a
digital tracking calotimeter, for a total mass of 150
tons: The experiment has been active since June 1982;
data aequisition has been going on during 1983, On
average the life ovér total ratio has been about 85%.
Data analysis is mainly devoted to those everits which
afe cofitdined in the fiddcial volume, in order to
diserimihate . possible  nucleon decays  against
atmosphéric -hetfrine -interactions (CERNEP/83-92),
Totdl collected data corréspond to a period of 190
years; 16 contained events have been folind. Only one

is compatible with a photon decay in the p+ 4'K°
channel. Limits on %/B.R. so far obtained are all about
1031
agree well with those of other current experiments
(CERN-EP/83-147),

Since the second half of 1983, NUSEX appatatus

years, at 90% confidence level. These results

has been also equippéd with a new triggering device in
order to search for heavy magnetic monopoles, In fact,
with this apparatus, it is possible to identify with good
efficiency pdtticles with g2 2x10°* and specific
ionization down to 1% of minimum lonizing particles.
In this range of velocity and ionization a limit of
P 7.1x10713 em2 sr"1 s”! has been obtained 4t 90%
confidence level.

In the meantime the analysis con¢erning ¢osmic
ray physics goes on.

NUSEX Frascati group:
G. Battistoni, P, Campana, V. Chiarélla, A,
Ciocio (Asss), E. larocci, G.P. Murtas (Ass.),
L. Trasatti and L. Satta
Technicians: U. Denni, G. Mazzenga and G,
Nicoletti

Collaboration withe
Milaho, CERN and Torino.

high P phenomena, direct PP PP coriparisons and
acceélerated ion beam collisions)

The appardtus shown in Fig. 10, consists of a
superconducting sélénoid with a magnetic field of 1.4
Tesla enclosing a drift chamber system (8-10 radial
points of lecture) and four lead-scintillator miodules
for showers measurement. Each module; c¢ylindricatly
shaped, subtends 50° in azimuth and XLl unit of
tapidity Y (centered at yo=:0) and is segmented

azimitithally  in 8  counters equipped  with
photomultipliers at both exttemities,
The electromagnetic showers rivéldtion s

completed by two lead glass modules composed of 168
blocks dutside the magnet, in the angular region not
covered by the leéad scintillator shower counters, each
ot them subtends 57° in azimuth and % 0.6 units of
tapidity.

The lead glass thickness is 21 radiation lengths
and the thickness of lead scintillator modules is 14



shower counter

$133UN0>
oI BJ{IIUIDS.

lead glass

. L 110
\ = e

U

lead glass

| \ Y Y D 0 DO SO |

e T

N

\ 5
0
8

l/ @
5
3
3

50 em e
FIG, 10 ~ The R~110 apparatus at the CERN ISR,
radiationr lengths; the energy resolution s 1al Average multiplicity .
5.3/ AE+2)% and 16%/ AE (E in GeV) respectively: ’ .
o o |2 of A counters 4
The lead glass modules are divided in two parts, ]
>
the first one of 4 radiation lengths and the lead 5 10 g .
scintillator modules are also divided in two parts (3.7 E_‘- gk s -
radiation lengths the first one). A 32 scintillator _:EE 6l ® -
counter hodoscope is placed between the first two o, -
n , . g 4 o pp .
drift chamber cylinders and two others (#ach ore of 12. § o pp
counters) are placed immediately outside the magnet < 2r ]
just in front the lead glass modules. ' I | 1

Finally between the firdt and the second part of ZET ( GeV)
the lead glass wall (6n each side of the magnet) two

multiwire proportional chambers (MWPC with cathodic . ‘ ,(G :
read-out) are interposed for a better shower 141 Averdge multiplicity 7]
localization. 121 of neutral clusters .
Among the results alteady obtairied are: > Ok H) .
- A comparison of the production of a®~mesons in _g g © .
PP and PP interaction at the CERN 1SR (Phys. Letter % 8
1188, 217). In this paper we present a direct E 6 3 _ )
comparison of PP and PP interactions at A/5=52.7 GeV. ug’\ 4r- ® : PP 7
at the CERN ISR; the quantities which are compared § 2~ PP -
are the multiplicities, the total transverse enetgy (F 1:’) < L L ! L
ke ; . © 0 2 4 6 8 10
up to {2 GeV, the inclusive cross section of S ET(Ge\/)

prodiction up to 5 GeV/c P, No significant

(b)
differences are founded (Fig. 11 and 12). FIG; 1] - a) the mean multiplicity as
a function of E, § B) the mean
multiplicity of neutral clusters as a
function of E .



2.4 Total &cnsverse énergy
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FIG. 12 - a) the ratic of E, spectra in P-
P and P-P interactions; b) the ratio of
the ¢ross sections of 7t°® productions in
the same- intéractions.
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- Observation of jét structure in Kigh transverse
enidtgy events at the CERN Intersécting Storage Rings
(Phys. letters :126B, 132). In this papet we presented
the dN/dE? spectrum (EJ = transvetse heutral energy).
The méasirement made As262 GeV in PP
interaction is in the range of E? from 10 to 30 GeV:
The evidence of a large fraction of jet type events,
this fraction growing-with an (Fig. 13) is stressed.

at

- High P _#t° production from ao and ap collision at
the CERN I..)R (Phys. Letters L16B, 379) In this paper
we presented the cross section of ° production ingo
and ap intéraction up to transverse momentum of 7
GeV/e and 8 GéV/c respectively, Thesé resiilts are
compared with 7° production ih pp interaction at the
samie valie of Als/ntcleon and the variation of A
dependence with P, is stressed (Fig. 14). _

The following results was presented at the

Brighton UK. Conference; in July 1983, and will be
publistied soors

£y 1041 Gev £ 24-28 Gev
300 (B) 0.4 (&)
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T
EIG. :13 - a) the spher1c1ty distribution for events in the énergy range S 10-

1T GeVs b) the same in the range 24:28 GeVi ¢) spheticity  medn value
distribution asa function of ET

s0p- 8%
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gl VEInudecns22 GV 1+
iop- i1
* * l ‘ e { 1o
N : 4 -
R 40f ] ~|t' + i b9
R + 1" R ot 4 + + + 9084
: 67
[T, M 4 ?.1 A
] Ji6
& Ve
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h 0 “ 5 LA Gevlc ’ o Ge\lzc ¢
FiG, {4 = Resul‘cs for R and o obtained with ao beams at Ws=15,5

GeV/nucleon and with o=p at 22,2 GeV/nuclesh. R is.the ratio of the cross-
sectiois atd g=1 R/In A 1 s where A \ and A abe the atormic numbers.
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- Electron pairs at masses greater than 1! G’e‘:\l/c:2
(masgs spectrum, P + spectrum and associated particles).
- Total neutral enetgy trigger (total transverse
energy E:_’ up to E$=35 GeV and confirmation of our
results (1982) on jets dominance above 20 GeV,

- The comparison of PP and PP collisions at A/s=52.
No evideénce for difference in &° production up to P "
= 9 GeV/c. The ratio of E? in the two interactions is
measured up to 18 GeV and at the end of the spectrum
this ratio deviates from the unit of about 20%.

At the Brookhaven Conference (Quark Matter
Conference 1983) a comparison work of e and PP
which

Als/nucleon a ratio of four orders of magnitude in the

collisions showed for the same value of
total neutral energy, was presented.

Even at the highest energy values the gg events
shows isotropicity.

R-110 ISR component:
G. Basini

Collaboration with
CERN, Michigan,
(CMOR).

Oxford and Rockfeller

vttt b s

The putpose of the experiment R421, performed
by the BCF Collaboration at the ISR with the Split
Field Magnet Facility, is the study of a new method to
investigate the multiparticle systems produced in low-
py hadronic intetactions, (pp) and (pp) at the ISR). The
results show that striking similarities do exist between
(pp) and (e¥e?) (Fig. 15), in contrast with the usual
results of the standard analysis, which does not take
into account the léading proton effects.

During this year the analysis has been extended to
the study ofs
- the scale breaking effectss
- the correlation properties;

- the cotrpdrison with lepton Deep Inelastic Scattering
(DIS) processes:

This new series of results provides evidence of
further analogies with {¢'e”) in the scale breaking
effects and in thé correlation properties; and shows a

05
C [Pp) e (s exp)
i [¢'€) o [Tasen)
| /_J_
05 . '
oy
1 a;,_al(_
Rt amect
nl- .
|
2 3 & S

FIG. 15 - The values of the coefficient C vs. X,
as measured ii (pp) interactions (this experiment)
and in (e*e”) anhihilation. This is a way of measur
ing scale-breaching effects.

new surprising feature of (pp) interactions: in fact it
has beeh found that {pp) interactions do produce the
same results as the lepton DIS processes (i.e. (vp),
(¥p), (p) scattering) when analysed in the correct
way.

The comparison with DIS processes has been
studied in terms of the following quantitiess

1) the average charged patticle multiplicity;

2) the forward and backward average charged particle
multiplicities;

3) the fractional energy distributions.

The analysis of data is going on.

R421 Frascati group:
M. Curatolo, B. Esposito, M. Spinetti, G.
Susinno and L. Votario
Technicians: A. Benvenuto, D Fabbri, M.
Gattdy E. Gradly F. Masi and M. Ventura

Collaboration with:
Bologna and CERN.

112, - R422

The purpose of the R422 expeériment is to study
the associated production of heavy flavoured states in
proton proton collisions at the highest ISR eneéfgy using
the Split Field Magnet specirometer and a powerful
electron identification systemm

Part of the appatratus was installed fof a test
period from May 19th to July fst. In particular; during
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this period, the new lead limited streamer tubes
showers détectors were thorstghly tésted and found to
peérform aceording to expectations.

The installed by
Septembet $th and after final setting up, data was
tdken from October 31st to November 13th and from
December 16th to Decémber 23th. The intégrated

complete  apparatus was

luminosity collected was 1.25x10%7 cm™2 and the total

nurnber of events 38)&106»

R422 Frascati groups _
M. ‘Curatolo, B. Esposite, M. Spinetti, G.
Susinng and L. Votano
Techniéians: A. Benventto, D.. Fabbti, M.
Gattay Ei Gradl, F, Masi and M. Vetitura.

Collabotation With:
Bologria and CERN.

A

2, -~ NUCLEAR PHYSICS

2.1, - FISSI/LE (Photofission of U, Bi and Au at
intermediate energies).

Measurements of photofission cross sectioris, in
the energy fange 100+ 300 MeV, allow the collecting
of information on the fission process in an energy
region where the proton is obsérved either by a
corrélated neutrori-proton pair (quasi-deuteroh model)
or by a single ficlesn (photomesonic model). Previous
teasurerents  have  been  perférmed  using
bremsstrahling photon beams atd are irideed in
disagreement.

In a recent paper (Nucl. Intr. & Meth, 203, 227) we
discussed the advantages provided, in understanding
photofission processes; by the useé of the LEALE quasi-

monochromatic phéton beam, prodiced by pdsitron
annililation:

In this framewotk we measured production of
fission fragments from Au; Bi and U nucléi, in the
energy tafige 1204 300 MeV, with steps of 20 MeV in
the positron energy.

Fission fragments were detected through glads
sandwiches techniques. The total energy of the photon
Béam was teasured by a dquantameter. Furthermote,

‘photonh énergy spectruth has béen measired on-line,

using a pair spectrometer.

Fig, 16 shows Bi fission cross section valies
obtained in the present experiment. Th the samie hgljre{
are reportéd values recently measured at a lower
energy in Mamz, wsinig 2 ‘photon beam produced by
positron anmhxiatxon.

Fig 17 shows fission cross section values per
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nucleon obtained for 2 8U,

together with preliminary
values measured in Bonn for 222U and 227 U, using a
tagged photon beam.

The
Moteovet,

agreement is very good in both cases.
in Fig. 17,

photofission cross sections is in perfect agreement

as shown the normalized

with the total absorption créss section on Be (dashed

curve),

FISSI/LE Frascati groups
E. De Sanctisy P. Di-Giacomo, C: Guaraldo, V.
Lucherini; E. Polli and A.R. Reolon
Technicians: M. Albicocco, A. Orlandi, W.
Pesci and A, Viticchié

Collaboration with:
Catania.

(Deuteron photosintegration at

intermediate energies)

The
tmportant  for the knowledge of the nettron-proton

photodisintegration of the deuteron is
interaction and the interaction of electromagnetic
radiation with nucleons. In spite of the considerable
amount of effort both theoretical and experimental
spent up to now on studies of this reaction, knowledge

of the cross section for deuteron photodisintegration is

still unsatistactory. This is true, in particular, in the’

energy region between the pion emission threshold and
the A(1236)

increasingly influenced by mesonic effects. In fact

resohance, where the reaction is
here the rarige of variation of the results reported by
different Laboratories is well outside any reasonable
estimate of the experimental errors.

Therefore we have repeated this measure in the
100 = Ey& 260 MeV., The
experiment was carried out using the LEALE photon
beam facility (Nucl. Instr. & Meth. 216, 307). The
photon annihilation intensity was typically 5x106

photon energy range

y [sec. The target was liquid deuterium contained in a
mylar cylinder 9.5 cm long and #.0 cm in diameter.
Protons were detected by five dE/dx,E spectrometers,
each consisting of a thin (3 mm) plastic scintillator and
d cylindrical Nal crystal (11 ecm diameter by 5 cm
thick) having a 2.5% FWHM intrinsic resolution. Data
were recorded and on-line processed on a PDP 15/76
computer.

The photon dose was measured by a quantameter.
Moreover the photon energy spectrum was measured
on-line with the data collection by a magnetic pair
spectrometer inserted on the beam channel
immediately before the deuterium target.

Proton spéctra were simultaneously recorded at
lab angles of 32.5°, 55°, 80°, 105° and 130° with
respect to the photon beam and for six annihilation
photons lab energies (100, 120, 140, 180, 220 and 260
MeV).

The preliminary results of the differential cross
sections in the centre-of-mass system are plotted in

Fig. 18 as a function of angle, for the given laboratory

ob
B EX =120 MeV

(do/dn) m Cubssel

Lab
~ E, =140 Mev
8l §

oL ! 1 U b by el

o 20 40 60 80 100 126 140 160 180
&m )

FIG. 18 - Centre-of-mass differential cross section as
a function of centre-of-mass anglés for the given
laboratory photon enetgies, Our data & are compared
to the results of eatlier measurements: @ Hughes et
ali (Nuclear Phys. A267; 329); o Alexandrov et al.
(Soviet Phys, JEPT 6, 472); 4 Keek et al. (Phys. Rev,
101, 360); O Whalin et al. Phys, Rev. 101, 377); x
Dougan et al. (Z. Physik 276, 55 and A280, 3&1); +
Buon et al. (Phys. Letters 26B, 595); v Kose et al (Z.
Physik 202, 364 and to theoretical calculations by
Moscohi et al. (Phys, Rev. C26, 2358) (solid line), by
Arefiidvel  and  Leideman ih  Wotkshop on
"Perspectives in Nucleéar Physics at Intermediate
Enetgies" Trieste (dashed line) and by Laget (Nuclear
Phys, A312, 265) (dot-dashed line),
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photon energies. In the figure are also shown
experimental results from other experiments and
recent theoretical calculations, Fot older data the sét
showing a moderate agreement with our valies are
those from Illinois. The same consideration applies to
the Caltech data, with the excéption of data points at
Ey =100 MeV. The data of Buon et al. and Kose et al
dre about 20% lowér, while those of Dougah et ali afe
a bit highet,

The dashed curve reptesents a preliminatry result
from Arenhdvel and Leidemann who extended their low
ehergy caleculation up to the pion photoproduction
thréshold region, adding explicit mesonic exchange
current conttibution beyond the Siegert operator, but
rneglecting inelasticities due to the opehing of a real
pion production channel.

The dot-dashed line is the result of a recent
calculation performed by Laget using a diagram
expansion technique with inclusion of final state
interaction ih S wave only. In this calculation Laget
has used the values Aﬂ=l.2 GeV, for the 1NN form
factor, and GZ;/G%:l.e, for the ratio between the
square of the g- and sr-baryon coupling constants,

The full line curve refers to results from Cambi,
Moscohi and Ricei, who have studied the effect of
higher-ordef cortributions to the one-body (Darwin-
Foldy and spin orbit terms plus relativistic cortection
to the wave functions) and to the two-Body (one=pion-
exchange both in pséudoscalar and in pseudovector N
coupling) charge densities,

All the thtee curves reproduce the general trend
of our data: the agreement is closer for Laget and for
Mosconi while the Arenhdvel and
Leidemann results are roughly 204-25% too high.

et al. values,

FNNI2 Frascati group:
G.P. Capitani, E. De Sanctis, P. Di Giacomo,
C. Guaraldo, V. Lucherini, E. Polli and A.R.
Reolon
Technicians: M. Albicocco, A. Orlandi, W.
Pesci and A. Vitiechig

Collaboration withs
Gerniova.

The LABRO collaboration aims to cbtain a
"Ladon-type" photon beam by the 2.5 GeV X-ray
storage ring placed in  Brookhavén Natisnal
Laboratory.

The fidin charactéristics of this beam that one
can foreses aret
- tagging system for the electrons with & resolition of
~2%;

- ah éhergy spectrum of the prodiced photons between
~175 MeV and ~300 MeV;

- a good degree of polatization;

- an intensity of ~ ixt0’ Y/set.

The laser to be uséd is an Argon-lon SP 171
working in the ultraviolet line (A=3511 Z\) with an
output power of 2.5 W,

Thie mechahical and electionical devices erfiployed
for the alignment of the laser béam and of the optical
compoherits desigried at LNF and their
accomplishivient was started at Brookhaven (EEE

were

of the expetimental apparatus (Fig. 19) for the first
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Tirghetta
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FIG. 19 « Apparatus for the measurerient of the tstal
photonuéleat” cross sections: Active collimiators (Veto)
BGO, RxH=4"x4". Anticoincidence box: Plastic
scintillator NE102A (2 ¢m thick) and Ceérénkov Silica
Aerogel (10 ¢m thick). Couriter for magnett Plastic
scintillator. NE102A (2 e thick) and Cerénkov. Silicon
Acroge! (10 ¢ thick), Moniter: Nal, RxH = .[5x%0 cm.

foredeen experiment, cohsisting in the measurerent of
the total photonuclear cross section on different
nuclel

LABRO Frascati groupt “
Physicistst G Giordano and G Matone
Techniciang E. Cimia and Eo Turei

Collaboration withs
Romas
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During the year 1933, the new laser cavity,
operatihg in the pulsed mode-locking regime, become
operational in a stable way. The power of the laser
pulses is now ~10 times larger than in the previous
set-up. Moreover, the procedures of maxirnization and
of the

autormnatized and controlled via Camac by a PDP 11/04

alignment laser beam are completely
minicomputer. The produced y-ray flux has achieved a
net increase, reaching v 6x105 Y/sec, in spite of the
greater susceptibility of the new system to damage by
the synchrotron radiation of the optical components.

The data acquisition is carried out by means of a
PDP 11/34 minicomputer equipped with two Camac
crates, each controlled by a JCC20 interface.

A new system is now under test, using Gec-Elliot
Data System
implemented at CERN. We have also installed a CES

interfaces and the Acquisition
"Firecracker" microcomiputer, for speeding up the data
a CANDI
LNF, on the
spectrometer monitotring the y-beam.

acquisiton rate, and microcomputer,

developed in the magnetic pair

241, - Measure of the asymmetry factor in deuteron

photodisintegration

During the current year, the LADON group
continued the study of deuteron photodisintegration by
measuring the angular distribution of the reaction
asymmetry factor 2 (Qn) at three different photon
energies Ey=19.8, 29.0 and 38.6 MeV (Fig. 20). This
was done by using an experimenital apparatus composed
of a NE230 deuterated scintillator serving both as
target and as proton counter, and of five NE213
neutron counters, capable of  pulse-shape
discrimination.

We also studied the function IO(On} and 14(8.)

which determine the photodisintegration cross section:

o I()(On) +P Il(Gﬂ) cos2 =

=16, [1+93(0,) cos 24

(P= degree of polarization of the psbeam),
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FIG. 20 - 2(8.) versus 6_ (c.m. neutron angle) for
A7 pin at By=19.8 MEV (a); Ey=29.0 MeV (b);
Ex=38.6 MeV (c). Dashed and solid cutves represent
theoretical calculations with Reid soft-cote and De
Tourriel-Sprung potentidls, respectively.

Preliminary results are shown in Figs. 21 and 22,
These data were presented at the "10th Intern. Conf.
on Few Body Problems in Physics" (Karlsruhe), and at
the lith Course of the "Intern. School of Intermediate
Energy Nuclear Physics" (San Minjato) (LNF-83/69).
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FIG. 21 ~ Same as. Fig;  '20 for 1.(6 )/cr,r
(lack points) and 1;(8)/ oy (circles), © "

212 - Measuréiment of the deuteron photodisitite-

gration total cross section

For investigating the short range nucleon-tucledn
interaction, it is desirable to collect new expetimental
data oh deuteton photodisintegration total cross
section with 1-2% accuracy over a photon enetrgy
range 20-80 MeV,

This goal can be pursued taking advantage of the
monéchromaticity and intensity of the LADON beam.
Following a preliminary evaluation of experimental
feasibility, we devised the target assembly shown in

Fig. 23. The gaseous deuterium is keépt at high pressure.
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F1G, 23 - The schematic diagram of the
deuterium target for the total cross section
medsuretrient of the d(3} pin teaction
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FIG: 22 - Same as Fig, 20 for Ic,(@n)/c'r.r

{black peints and 1 1(Qn)/a.]. (circles).

(between 20 and 100 atm) inside a 0.1 mm thick
aluminum cylifdéic of 7.5 mm radius and 14 ¢ length,
closed at its ends by two Macrolon plugs. The detéctor,
strrounding the cylinder liner, is made of a NE213
liquid seintillator contained inside a glass box that is
also the fight guide to which two EMI 9823KB
photomultipliers aré optically coupled. A tomback is
used to coripensate the pressure between gas and
liquidi An pleodynamic system allows the reaching the
désited gas pressute by using two other tombacks, one
fot deiterium and sne for hydrogen.

The use of hydrogen is meant ti improve the
stbtraction of eim. = type background.

This prototype was tested under beam, but sone
problems arfose after it was subjected to high préssure
ot a long time,

A new set-iip, with anologous characteristics but
more reliable for high pressure operation, is curtently
of beidg installed.

2.4.3. » The crystal ball

The LADON Beam interisity, although improved, is
still rather low in coiiparison with photon sources
obtained through mote traditional technigques. In ordér
to overcome this limitation, 4 particular effort was
devoted to desigh a détedtion system with a very large
solid angle, approaching Ut

The choise fell 6n a Nal(Tl) erystal ball 6f 50 ¢
diameter, with a cylindric bore of 9 ém a lorig the
beam axis; composed ¢f 112 scintillators, each coupled
to a photomultipliers A 2 mm layer of CaF,, placed on
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the face of the ball looking at the.internal hole, allows

pulse-shape discrimination between photons and
protons. The sphere is divided into 16 section with
equal 4P, each of them subdivided into 7 parts with
equal Acosf. In this way each of the 112 crystals
covers the same solid angle as viewed from a target
placed in the centre of the sphere. A didgram of the
apparatus is shown in Fig. 24, Preéliminaty tests,
performed on some clustets of crystals using ¥-

radionuclides, gave an energy resolution of 14% at 660

\

crystal ball with a plain containing the beam axis.
b) Transverse cross section perpendicular to the

beam  axis. FEach

A Q‘. n/'&::zz.ﬁ“ .

sector  cotresponds  to

keV, 7.59% at 1.33 MeV and 5% at 6.1 MeV (Fig. 25).

The crystal ball has been completely assembled at LNF

and will soon be settled on ah automatized mechanical
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Spear crystal ball. The triangular are the
preliminary measurements of the crystal
ball at the LNF.

gantry with the liquid hydrogen target. This target
consists of a-cell, ~60 c¢m from the cooling systém; it
has undergone the first filling trials with good results.

LADON Frascati group:
M.P. De Pascale, G. Giordano, G. Matorie and
P. Picozza
Technicians: E. Cima and E. Turri

Collaboration with:
Roma and Sanitds

2.5.- LION

The first part of the analysis of the inclusive data
taken at 7 GeV/c with the o beam on p, d; 3He, uHe
targets has been carried out {Figi 26). The main item

R=70 GeV/e

(@]

do/dt Cub/(Gev/el
62)‘

2 3 -
(G}~

FIG. 26 - Differential cross sections for_al‘He,

o He; ad as a function of t. Cofitihuous line:
Cryzx and Maximore model. Dotted line: rigid
projectile approximation.

considered in the analysis was the elastic scattering.
The obtained angular distributions extend up to t~ 4

2,2
GeV“/e

crosgs sections fall from the barn to the nanobarn level,

« Over this transferred momentum range the

By those mieasutements the same process, in identical
experimental conditions, is studied on nuclei of
growing A. There i¢ a clear indication that multiple
scattering dominates at high momentum transfer, but
the theory data at Dbest

accounts for these

qualitatively.
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Durifig the year we begun to examine the
possibility of lowering the present limit on charge
symimetry conservation through the measurement of
the dd-» "Hem® reaction. The existing limit for the
cross section of this procdess is 20 pbarn/sry and was
established by the same collaboration ten yedrs ago at
the Satithe 1. The characteristics of the bedims
extracted from the Saturne 11, and the performances of
the rew experimental apparatus are such that a new
limit of 0.1 pbarn/st for the dd “He s reaction
seéms not out of reach, For this purpose a y detiectot
for the % photons must be put in colncidence with
the magnetic spectrometsr.

It Fragéati a rioddlar lucite-lead y detector has
been designed, and the first elenient will be tested on
the deuteron beam in Saclay eéarly ih 1984,

A careful study of the backgroind on the focal
plafie of the spectrometer was carried out in the
planned kinematical conditions of the measurement.

As a byproduct of this study the % production in
the reaction dd# uHen has been observed, with a
cim, cross section of 300 pbatnfsr. With this result a
more realiable calcilation of the cross section for
dd % *Hen® (which can proceed via °=4 mixing) can
be carried out; giving a better reference vilue to
which can be tompared the expérimental limit.

LION Frascati group:
M. Se Sanctis and L. Satta

Collaboration with:
Orsay and Saclay.

2.6, - SER

2:6.1: =« Exclusive deuteron electrodisintegration at
high neéutron recsil momentum

In the continuation of our previous 2H(e,e'p)11
expriment (Nucl, Phys. A3635, 349), new measurements
have been recently made at Sdclay, in order to reach
higher recoil Reutron momenta between 300 and 500
MeV/e. In fact it is in this morientum region, where D-
state is domifhant, that the deutéron wave funiztions
computed from various nucléon=nucleon potentials
have the larpest differences. To explore this region
Wwith reasonable counting rates, it is necessary to
petform the électron

rheasurements at  small

scattering angles. This lsads to work &t high energy
but lew fiomenta transfer, that is in kinematical
conditions where the conttibutions from the A -isobar
exchange cutrent (IC) are quite substantial (Nucl
Phys. A314, 253).

The expetitient was performed using the Saclay
ALS sccélérator and the two-spectrottieter setup of
the HE1 endstation. Eléctrons of 500 MeV were
iricident on-a liquid deuterium target consisting of a
15 mm diaméter vértical stainless steel ¢ylinder, of
wall thickness 0.02 wim. Electrons, scattered at 259
where detected in’the "900" spectromieter operating at
a fited fleld corresponding to a mdmentur of 360
MeV/e, THese conditions
excitation énergy of the nedtron-proton pair EZ‘;:,): 179
MeV and 4 transferred mo‘men‘tum‘ Zj'c o |‘2= 1.66 fih"z.

kirematical give an

Protons were detected in the W600" spectrometer
set at seven different angles and central energies in
otdet to measure the neution recoil momentum
distribution: Anh ddtomatic system enabled us to tiil
the target quickly with liquid hydrogen ér detiteritim,
measuremefits on

in ordér fo make notimalization

elastic scattering cross sectiohs. The statistical
accuracy of the data is about 5% while the uncertainty
in the dormalization factor is 7%.

The Figs 27 shows the comparison of out results
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E1G, 27 - Expeérimental tesults comparéd with
Arenhovel's calcilation: -~ BA: -calculation
using ritcleon plane wave functions; =<« MN¢ BA
+ final state interactions (FSI); =~sct N +
isobat configurations (IC) == N & MEC +.18,
complete caleulation including explicit meson
exchange  currents (MEC§ and  isobar
cohtigurations.
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with Arenhével's (Nucl Phys. A38%;, 287) non
relativistic calculations; using a Reid soft core

potential (which gives a D state percentage value
Py=6:47%), The BA curve corresponds to the
calculation using nucleon plane wave functions. It
includes also the direct neutron knock-out contribution
with the detection of the spectator proton. The
different corrections to BA ars also shown: final state
interactions (FSI) decrease the cross section down to
60% in contrast with exchange currents which increase
it up to a factor of 2 (+65% for IC, +25% for MEC). In
spite of the relativistic compensation of these
interaction effects, the Born approximation is cleatly
insufficient in these kinematics. Nevertheless, there
subsists a slight difference between the experimental
and thegretical shapes of the angular distributions.
This is also the case if other potentials are used as the
Paris one (Py=5.77%) or the De Tourriel atid Sprung
one (P=5.91%) which better reproduce the high

momernitumn part of the distribution.

SFR Frascati group:
G.P. Capitani and E. De Sanctis

Collaboration with:
Saclay and Sanita.

2.6.2. - Monte Carlo calculation of final state

interactions if (e;e'p)

One of the open ptroblems in the study of quasi-
the
interactions between the outgoing proton and the

free (e,e'p) reactions concerns final state

residual hucleus. These interactions are usuailly taken

into account by distorting the outgoing proton's wave

by means of an optical nuclear potentiali Protons {

absorbed by the imaginary part of the potential are
considered lost from the reaction under consideration.
On the other hand, a proton coming from another
channél and whose momentum is changed durifg the
interaction with the residual nucleus, may reach the
detector, These prétons, if misifiterpreted as produced
by a pute quasi-ftee reaction; give rise to false valies
of missing energy and recoil momentas

As a consequence of this fact the energy weighted
surn rule (Phys. Rev. Letters 28, 182), connecting the
average Kinetic energy < T > and the average
separation energy < E > to the total binding energy per

nucleon is not fulfilled when ¢ T> and ¢ Ep are
extracted from experimerntal functions obtaired from
{e,e'p) reactions (Nucl. Phys., A262, 461).

We made a Monte Carlo calculation (MULDIF
code) which simulates completely an (e,e'p) reaction in
taking all  the

irteractions to which the scattered proton in crossing

a given nucleus, into account
the residual nucleus undergoes, The goal of the
program is to produce as output a distorted spectral
function from an undistorted one given as input.

The
16O(e,'e'p)UN process. The result of the calculation

calculation was carried out for the

¢an be summarized as follows:

a)

sizeable: about 50% of the khock-out nucleons undergo

the effect of final state interaction is quite

a second scattering;
b)
eneigy spectrum displacing protons from the low to

final state interactions distort largely the missing

the high missing energy regions;

¢) the shapes of distorted momentum distributions

are not very different from the undistorted ones.

In Fig. 28 is shown the result of the calculation
for the missing energy spectrum.
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F1G, 28 - Calculated missing enétgy spectrum

fot the 16O(‘e,e'p)ljl\l process, with (full line)
and without (dastied line) multiple interactions.
The curves have been normalized to the same
area in ordér to emphasize thé distortion
effects.
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By using the results of MULDIF we have
calctilated the guantities € T>, <E> and E_/Z from
the measured spectral functions (Nucl. Phys. A373,
381),-and from the "undistorted” ore. We have found a
lower < E'> value for the latter, while the £ T > value
kept quite dnchanged. Consequently the EZ/Z valie
showed 4 - Better.agreemerit with the mass formula
prediction, although it still did not reach a satiiration
Behavidtit.

SFR Frascati group:

G.P. Capitani, E. De Sanctis and P. Levi
Sandt‘ia

2.7, - TOFRADUPP (Interaction of low energy anti-
protoris with nuclei).

The physical dims of the experiment is the study
of the interaction of low energy antiprotons with
dtomic nuclei (ZH, 3Hé, uHé, Ne) 4t LEAR miorhenta
(600 MeV/e, 300 MeV/é), down to Zero énergy, by
means of a sélf-shunted streamer chamber in a
magriétic field (CERN/PSCC $3-34 PSCC/P17-M164).

The apparatus takes advantage of low density gas
targets, 4o acceptance of the streamer c¢hambér, the
possibility to trigger oh seélected evefits -and the
presence of the magnetic field, It dllows the récording
of elastic, inelastic and annihilation eveéntss to
measure cross sections; angular distributions and
charge profig multiplicities; to detect and recognize
very low héavy particles. Also neutral particles such as
K can be detected with high efficiency through their
decay products.

Bubble chamber data on (}E, 2H) interaction i
tlight exist down to 260 MeV/c (below this momentum
the interactions are considered at rest) and their
analysis presents some ambiguities, The present
rmeasurerients above 300 MeV/c and at low momenta
allow the following relévant results:

a) a more precise evaluation of the (p, H) and {p, 0
cross sections. The improvements are mainly due to
the good beam energy definition and to the possibility
of selécting the events with a visible low energy
spectatér proton,

b) Information of the (p, p) scattering amplitude. It
has been showh that a forward-backward asymmetey in
the spectatot proton distribution is proporticnal to the

ratio between the real and the imaginhary pait of tha
{p, p) scattering amplitude and could give indication on
the existence of poles in the (p, p) scattering
amplitude and of broad resonances in the (p, ZH)
system,

We will measute for the first time the (p, 3He)
interactions Moreover; o other data exist on the (g,
uHe) interaction beside those obtained on antiprotonic
atorns. In particular, the study of the (p, #He)
annihilition is of great importance for clarifying some
open cosmological It could help to
understand the ofigin of the observed abundance of the
elements in the universe and in evaluating the quantity

guéstions.

of dntimiatter present in its sarly stages.

Total cross section data for the interaction of
antiprotons with complex nucléi (Be, C, O, Al, Cuyy Ap)
exist orily between 500 and 1000 MeV/c. As far the
Neon tiucleus is concerned, no data exist up to now. We
intend to study the (p, Ne) interaction through the
medsureément of elastic, inelastic and annihilation
cross sections; pion and heavy particles multiplicities,
angular distributions. The research will be performed
in two steps:

1) Measurements of the (p, Ne) cross sections,
2) Studies of nuclear matter in higly excited states.

The study of antiproton absorption in nucleatr
matter the infotmdtion on
different  annihilation When  the
anhihilation océcurs oh the surface of the nucléus

allows obtaining of

mechanisms.,

(arinihilation &t rest) several piors efitér the nucleus
simultarieolisly, -and edch can interact indépendently
(incohérent miultipion-nucleus interaction). It is also
possible thdat mesonic resonances are generated in the
process and that subseduently they interact with
nucléar matter, with erission of two fast correlated
nticleons: The p can dlso be absotbed by corrélated
pairs of nuclesns, with subsequert emission of high
energy pions and nucleon pair. In this case information
can be deduced about ruéleon-nuclesn correlations at
distances where the effects of the quark struclure may
conttiblite in an éssential ways More properly, the
absotption must be consideréd to occur on a six-quark
cohtiguiration.

In the case of annihilation in flight, when the p
annihilates deep in the nucleus, in the region of high
nuiclear density, a "fireball" developes and travels into
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the nuclear matter and can give rise to interesting
exotic phenomena: 1) excited nuclear matter and 1I)
quark-gluon plasma formation. The phenomena do not
depend on the size of the nucleus, so that they can
occur for each of the nuclei we plan to study.
I-ioweever, with a complex nucleus such as Neon, one
should expect not only a high kinetic energy of nuclear
fragments but also a high heavy particle multiplicity,
that is a nuclear "explosion™. This fact increases the
probability to detect those exotic phenomena by means
of specific additional triggers of the streamer chamber
(lateral detectors) (CERN/PSCC 83-36 PSCC/P 17-Add.
4).

From October 25th to November 9th 1983, during
the first runs with a 610 MeV/c antiproton beam from

LEAF. machine, the following part of the experimental

program was performed:

I
|
|

visible.

P 610 Mev/C

He

Nt

[ LJ*I

s Biad PR

Wﬁ th : al |
]

Nia.u}
N fau)

Niau)

s b

L 1 NuckEm.

JH_Lq i .
1 e
-
PR SNSRI O i [RORTE N v N

+

-~ The streamer chamber (30x70x18 cm3) placed in a-

magnetic field of 0.8 T and exposed to the p beam was
initially fluxed with *He (gas purity >-99%). About
19.000 photographs of p interaction on 4He were
taken. The absorption events analyzed at the end of
December were 918 (absorption = charge exchange +

annihilation + inelastic). One absorption event every
o

twelve photographs was found. The number of Ks

candidates was 19 (~ 2% of the absorption events).

- The streamer chamber was subsequently fluxed
with Ne. About 6600 photographs of p interaction on
Ne were taken. The absorption events analyzed at the
end of December were 300. One absorption event
every six photographs was found. The number of
candidates was 6 (~ 2% of the absorption events).

FIG. 30 - Typical annihilation event
of a 610 MeV/c antiproton in Ne.

FIG. 31 - Distributipn of the number of
ionizing tracks for "He, Ne and nuclear
emulsion.




-22-

- Also 4.6x10° antiprotons were stopped in one
stack of 50 nuclear emulsions (10 ¢m x 20 e¢m x 100
pm); to Be developed and measured at JINR (Dubna).
The absorption events analyzed at the end of
December were 1000.

fn Figs. 29 and 30 two typical annihilation events
in *He and.in Ne, respectively, are shown. Fig. 31
shows the distribution of the number of ionizing
tracks, for uHe, Ne and nuclear emulsion,

TOFRADUPP Frascati groupt
C. Guaraldo and A. Maggiora

Colldboration withs
Dtibna, Padova, Pavia and Torino.

2.8, - HUNTING THE ANOMALONS

Duting 1983 we designed
82/23) to search,
originated by heavy ions, for an anomalous component

an experiment (LNF-
in the relativistic fragments
with a very high cross section {anomalons).

The evidence of the existence of these objects has
cotrie up till how from measurements with emulsions
exposéd to cosmic rays or to heavy ion beams. The
proposed experiment uses instead solid state and , p-
strip detectors and is able to measure both the
lifetime and the production cross section of these
fragments.

The design study has been completed and we
foresee the start of the experiment in 1985,

Frascati group:
S. Bianco (L), M. Enorini, F.L, Fabbri and A.
Zallo.

3. - THEORETICAL GROUP

The theory group is working on a variety of
problems, tanging from Collider Physics to cosmology,
through ‘nuclear and solid state physics and Lattice
Gauge Theory.

Collider Physics

Various phenomenclogical and theoretical analyses
have beeri petformed. In particular, the following
problems have been studied:

. 1) Multihadronie disteibution functions, KNGO scaling

violations and correldtion between single pion mean
{ransverse momeritum and riultiplicitys

2)  infrated radiative corrections to Z, mass and
width distributionss

3) anomalous radiative Zs
interpretation in terms of excited lepton decays;

decdys and their
4) W and Z, transverse momentum distribution in
terms of soft and hard gluon bremsstrahtung;

5) jet production and the three gliuon coupling.

The ptoperties of vacuum in the Wess-Zumino
massless model have been studied in the ¢ - co limit.
Radiative corrections in abelian gauge theories have
been discussed in the presence of periodic boundary
conditions, It was found that under such conditions the
theory is coripatible with a hew parameter, in addition
to the mass and the coupling constant, This introduces
in the theory a niew energy scale,

Study of the two rotors model of heavy deformed
nuclel and  the dpin-isospin excitations of light
deformed nuclei has continued, in particular in
conriection with the experimerital activity. Theoretical
calculations have béen performed in conneéction with
Richter expériments on 156 ¢4 which has confirmed
the miodel-predictions, as well as on 2GN(—: for the spin-

isospin excitations

Solid State and Statistical Meéchianics

Using high eriergy techniques and insight, two well
known solid state probléms have Been discussed and
partly solved: the problem of 1/f noise has been
interpreted as due to soft QED radiation and discussed
usihg the Bloch-Nordsieck type summation. Production
of chirdl particles neat a monepole and quartized Hall
effect have been studied using the analogy between
the theory of superconductivity and non-abelian gauge
flelds ebts In the framewdrk of the Synchrstron
Radiation prdject, a generalization of the multiple
scattering method has beén formulated for the
calculation of the X-ray Absorption Structure in
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condensed matter, which allows the elimination of the
so called muffin-tin approximation.

As a by-product a simplication of the rmatricial
Numerov method for the solution of systems of
coupled differential equations arising from the
Schrédinger problem in three dimensions has been
derived, which allows a much faster computation of
the solutions.

Finally, in order to elucidate the connection
between coordination geometry and X-ray Absorption
Near Edge Structure, the study of simple molecular
systems ( C,H_ series, n=2,4,6) has been undertaken.
The condition DetM=0,

scattering matrix, has been used to obtain an implicit

where M is the multiple
relation between the multiple scattering resonance in
the continuum and C-C bond length. The conditions
under which this refation is valid have been discussed
and the theoretical predictions compared with the
experimental results.

Results from Montecarlo simulations have used
the largest lattice employed so far in this kind of
study. Calculation of matrix elements of relevant
operators in Weak non-leptonic decays are very
encouraging. Also, quark-loop effects for 0-w mass
splitting show that contribution to the action is of the
same order of magnitude as the kinetic energy term in
the pure gauge. Paquette-plaquette correction
functions have been evaluated for a mixed SU(2)

theory with satisfactory results.

Cosmology and Underground Physics

The problem of the cosmological production of
monopoles has been studied. Monopole-antimonopole
annihilation has been proposed as a mechanics which
could reduce monopole density. Also physical and
astrophysical neutrino production has been studied, in

the
Sasso

proposed for
the

connection with experiments

Underground Laboratory under Gran

Mountain.

Contributors:
V. Ascoiti, G, De Franceschi, E. Etim, S. Ferrara,
A. Gargano, M. Greco, A.F. Grillo, G, Martinelli,
A. Nakarmura, C, Natoli, F, Palumbo, (. Pancheri,
G. Parisi and Y.N. Srivastava.

4. - GENERAL PHYSICS

4.1. - CANDI 2

During the year 1983 the CANDI 2 group has
terminated the industrialization of the system. CANDI
2 is now assembled and commercialized by SEA
(Strumentazione Elettronica Avanzata, Roma). Eight
systems were delivered during the year, mostly to
INFN sections.

In the meantime, work has continued on upgrading
the The floppy disk-
winchester hard disk coprocessor is almost ready to be

system with peripherals.
delivered and a memory expansion board containing 8
ADC channels has been tested and defined.

On the communication side, a prototype board for
HDLC/X25 protocols is under test, and an agreement
has been reached with OLIVETTI (Ivrea) to develop
Ethernet on the CANDI system. This powerful local
area network is becoming increasingly popular, and the
possibility to access it will dramatically increase the
capabilities of the CANDI 2 system,

CANDI Frascati group:
M.L. Ferrer and L. Trasatti
Technicians: O. Ciaffoni

Collaboration with:
ENEA -Frascati.

4.2. - CARIOPEPR

We are studying the possibility of using the PEPR

apparatus  (Precision  Encoding and  Pattern
Recognition) to classify chromosomes and to detect
chromosome aberrations.

Our aim is to set up an automatic system for
biological dosimetry of ionizing radiation.

Exposure of living organisms to radiation causes
chromosome damage: by.counting the aberrations in
lymphocytes  derived from :samples of blood the
radiation dose to which the individual has been exposed
can be determined. This counting is usually done by an
expert cytologist using optical microscopes- and this
limits the applicability of the method.

PEPR is an apparatus studied for the analysis of

photographs from bubble chambers: it recognizes the
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tracks of lonizing particles and ahalyses high energy
physics events.
By slightly modifying the hardware and software
of this apparatus it may be possible to use it for the
recognition and classification of chromosomes.
CARIOPEPR Frascati group:
1, Laakso,-E. Righi; A. Rindi and L. Votario
Techniciahs: Di Fabbri; M, Gatta, F. Masi and
M. Ventura

Collaboration with: v
ENEA-Roma and USL RM29,

4,3, - PESS-PEPR

The goal of this experiment is to ébtain a measure
of the concentration of radon and its daughters by the
use of CR39 plastic ruclear track detectors. As
deployment of a gteat number of detectors is foreseen,
automation of the image data dcquisition is necessary,
For this end the applicability of the PEPR system of
our laboratory was investigated.

We tested an automatic scan procedure based on
the detection at local maxima. Each object thus
revealed underwént an analysis of form in order to
recognize it as a pdrticle track. More details wete
presented in the 12th Inter. Conf. on "Solid State

Nuclear Track Detectors” in Acapulco (LNF-83/70). .

The f{irst comparison thus obtained with other
automated systems applied to these kinds of problems
recommends PEPR.
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The pattern recognition problem of the tracks,
which appear as more or less elliptical forms, boils
down to the determination of the principal parameters:
orientation of the major axis, and the lengths of the
mihor dnd imajor axis. This was feached by the use of a
séan by an orientable line-element, The optical derisity
profiles of the tracks appear to be quite coriples, dnd
thus the use of threshold be comes eritical in the
deteérmination of the minor axis. A procedure was
developed to evaluate the background dénsity at the
track ldcation. Thus, a threshold at a constant fractish
between this dnd the track maximum can be used. The
Best results were obtained by employing the hardware
of quadruple threshold; which allows approxitnation of
the density profile with a parabols, and obtain an
estimation of the width at the background level.

In Fig. 32 we show a readout result from a sample
frradidted in a calibrated radon atmosphere. On the x-
axis we plot the eccentricity of the track and on the y-
axis the tinor diameter after elimination of the minor
axis ellipticity correlation.

PEPR Frascati group:

L. Votano

Techinicianst P.L. Beénvenuto, D. Fabbri, M,
Gattay E. Gradly F. Masi and M. Ventura

Collaboration with: S
Roma and Sanita.
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During 1983 the group participated in the work of
the ESONE Committee on the standardization of a
multimaster data acquisition system.

A proposal fot a standard was présented to the
ESONE AGA (Berlin, May 1983). The standaed is a bus
independent system applied to the existing hardware
busses that are being presented by various industries.

One of the most promising standards which is now
becoming available is the VME (Motorola, Mostek,
Signetic, Thompson), which is now officially supported
by CERN.

We have bought a small VME system and we are
planning to have it working in Frascati in the near
future. Software development on such a system will be
very important to. solve the interesting problems
generated by an environment of many intelligent
objects sharing the same resources (bus, and therefore
metnories, petipherals, ete.).

Two reseachers from Pakistan, working with an
international grant, are working on the problem,

The

developments of the ESONE Committee, L.es Local

group is also following the other

Area Network, Computer Aided Design etc, and

planning 10 participaté in the organization of the next

ESONE General Assembly (AGA), which will be held in’

Legnaro in the fall.

E3S Frascati group:
M.L. Ferrer, M. Serio, F. Tazzioli and L.
Trasatti
Technicianst O. Ciaffonl

The software allowing the INFNET network to
access the national computer centers of Rofne and
(with  UNIVAC and CDC
respectively) and the CERNET network at CERN, has
been completed.

Bologna machihes

This software offers the following facilities for all
the INFNET nodes:

to CERNET for
subritission 1o the IBM and CDC computers with

1) Access files transfer; job

autoratic sending out of print-outs.
2) Seminteractive use of the CERN IBM- computer

(Wylbur system) from each INFNET node, without
remote login on the gateway).

3) Interactive work with the national CDC computer
center.

the UNIVAC and CDC
computers with automatic sending out of the print-

4) Job submissions to

outs.

The experimentation on the above software and
the whole activity in the INFNET program will be
finished at the end of this year.

A new experiment, HEPNET, has been proposed
which studies the possibility to construct a universal
software gateway among networks of several counttries
participating in the LEP programs.

The first gateway project has been already
produced.

INFNET Frascati group:

M.L. Ferrer

Collaboration with:
INFN-Rome.

4.6, - PILOC

We are carrying out a feasibility study of a
hodoscope-spectrometer for neuttons of
between about 15 and 100 MeV.

The main aim of such an apparatus is to be the

energy

localization of the U stopping region in tissue for
radiation therapy putposes. Moreover, it can be used
also for Nuclear Physics and Health Physics
applications,

We completed the simulation study of the
apparatus with a Montecario computer program: this
allowed ust a) to optimize the model of multiwire
chambers used as detectots; b) to optimize the
geometry of the apparatus; c) to check its efficiency
and the precision of the image localization.

In order to decrease the cost of the associated
electronics we are studying a simpler method of wire
reading that uses to delay lines nor single wire
amplifiers. We also started the study of the software
for a PDP 11 computer which will be used on line for

the stopping region image reconstruction.

PILOC Frascati group:
L. Figliozzi (L), A. Rindi, I Speranza (L) and
L. Tana (L)
Technicians: M. Lindozzi and A. Pecchi.
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4.7. - PULS (Programma Utilizzazione Luce di Siricro-
trone)

During 1983 the PULS staff members have been
mainly involved in experimental activities on the three

The staff activity can be divided into: Technical-
mdnagement part (improvemiént of instrumentation

wotking beam line and in the completion of the soft X-  and management of beam-lines); and Scientific
ray "Grasshoppet" bsam line. (Table 1. reséarch patt,
TABLE I - Spectral range of the Synchrotran Radiation Lines installed
behind the bending magnet.
Nmax/§ec, monochromatic
N : N o
Lines Energy photons x mA of etectron| AE/E (sreating AL(A)
Range cutrent stored type
Crystals
X-ray | 2.4 kéV-14 keV 5% 107 L3167 sit 2.3x107
o
(atA=1.77 A)
Grasshopper | 40 eV-800 eV 108 _ 2% 107 | 600 lifies/mm 0.2
Jobin-Yvon | 15 eV-80 eV 3.5 x 10° 6 x 10" | 600 lines/mm 2
Hilger and 8 -3 ‘
Watts | 3 eV-35 eV 10 10 1440 lines/mm 0.7
4.7.1. - Technical-management part
A. - Works on beam-lines
{2000.0
A.l. - X<ray beam lin
ay ine pr
The line, in its fourth year of full activity, can 10200.0/_ ///
perform experimentdl measurements of types: //
- EXAFS, Extended X-fay Absorption Fine Structure, B400. 0| L
both by absorption and X-ray fluotéscence; e
- SAXS, Small Angle X<ray Scdttering, using a drift
chamber detector. Pe00-0-
During the year the following work was dones ‘
4(30700'6)0.06 7120.00 724(‘)00 735(’),00 7118(1).00 7600.00

1) Change of X-ray mionochromator and ionization-
chamBer windows to extend the useful energy. At
present the beam line covers a spectral range of 2.4
KeV - 14 KeVs

2)
Nal scintillators placed at 45° on a horizontal plane

Test of & hew fluorescence system which uses four

and is equipped with suitable filters. Such a system
allows EXAFS measurements on a Biological solution
diluted up to a few mM (see Fig. 33);

FIGu 33 - X-tay fluorescénce spectrum on the K
edge of Fe in native C-cytochrome in 5 mM
solution, Recordihg time of the spectrumi ~1",

3)  Modifications of the SAXS diffractometet;
equipped with a bidimensional drift chamber detector,
and its ihstrumentation. In particulart a) the beam stop
entrapping ptimary beam on the drift chaniber has

been réplaced by a new one with double micrometric



movement, x and y, orthogonal to the beam; this
makes the alignment easy in each measurement and
allows the accurate position of zero angle scattering,
which is necessary for a good data analysis; b) the data
acquisition system has been modified improving the
MCA perforrances; at present it is possible to do
acquisition of spatial spectra on bidimensional maps
XxY of 128 x 64 = 8192 channels, enganging the whole
MCA memory: for instance, the spatial intensity of
small angle scattering of Ag spherical particles having
a diameter of 93 A is shown in Fig. 34,

scattering of Ag particles, of mean diameéter
d=90 L 10 A, observed following two different
position of half space 26¥0; The analysis of b)
shectrum in Guinier approximation gives d=93
A.

A.2. - Grasshopper beam line

The
electton analyset of the photoemission experimental

"Grasshoppet" monochromater and  the

chamber have been interfaced with a minicomputer
conrected to a PDP [1/34.

Four encoders for the control of the laboratory of
the S, mirror placed in the Adone stotage ring hall
(see for instance Activity Report of 1981) have been
ihstalled. The position reading errofr is 10 um. We have
taken somie sets of measurement of absorption, partial
yield and photoemission to test the whole system
(focusing  system, monochromator, photoemission
éxperimehtal chamber). Fig. 35 shows the incident
radiation intensity on the sample versus the photon
energy (the monochromator is equipped with a 600
lines/mm greating and A4A=0.2 A). The maximum
intensity is at 3x10° photons/sec mA. The monochro-
mator calibration in the energy range 200-300 eV has
been done by measuring the L2,3 absorption threshold
of transition metals, For instance, Ti threshold

measured in partial yield is shown in Fig. 36.

{arb.units)

N
¥

PHOTON FLUX

1 i, i

L L
400 600
PHOTON ENERGY (eV)

FIG. 35 - Photon flux at exit of Grasshopper
monochromator equipped with greating of 3Q0
lines/mm and spectral resolution A4=0.2 A.
Electron citculating current in Adone storage
ring was ~5 mA at 1)2 GeV of erergy.
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FIG. 36 - Ly 3 threshold of absorption of Ti
measured in partial yield.
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A.3. - Jobjti=Yvon beam line

This lowsenergy photoeléctron-spéctroscopy lifie
is in its second year of full activity. During the year a
new toroidal geating has been installed in the Jobin-
Yvon monschrotmitor to replace the old one damaged
by seveére radiation. The new grating has a blaze angle
which gives an enérgy cut 6ff at 80 eV photon energy.
The spectral ratige of available energy in this bedm
line at the present is 15-80 &V with a intensity shown
in Fig, 37,

risposta spettrate
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FIG. 37 - Photon flux 4t exit of Jobin-Yvon

monochromatot equipped with téroidal greating

of 600 lines/mm and spectral resolution A4=2 A,

!liéectrf\n circulating in Adorie storage ring was
0 mA.

A.lb. - Hilsher and Watts line

We replaced the SHW and S mirrots, damaged by
use in order to improve the luminescence count tate.
We mounted an AT 2244 RCA photomultiplier solar-
blind, with LiF window in the reflectometer on &
turning arm, so that it can cover the whole spectral
range given by HW (30-300 nm) in a single run. For this
putpose we mounted oh a lihear vacuum feedthrough,
behihd the HW exit §plits, a tungsten grid ahd a LiF
window at 45%, The light reflécted by the latter
towards a second AT 2244 RCA photorultipliet gives
the reference signal between 110 and 300 nm.

B, « Dévelopment of new detectors
With Katdy
detectots; we have studied a drift chmaber detector

regird to the development of
with a caleulated energy resslution of ~/10% at 6 keV.

In particilar we have built, in collaboration with
the ‘Scodet group, a transimpedance amplifier with
input impedancs of 158, bardwith of 1,2 GHz, gain of
b, vety sulfable for analyzihg the eélectronic current
pulses produced. at zero time by the anode avalanche
discharges. By perfotihing an amplitude analysis of
these curreht pulses (two Srder of magnitude higher
than thisse currently odedridg by measuring the ion
pulses) &t zero time, we hope to obtain the calculated
10% enérgy reésolution. The tinal test of this detector
oni the X-ray line 6f the Syhichrotron Radiation Facility
is s¢hediled for Auturmn 1984,

C. = Use of the machine time shift

In 1983 PULS statf had 158 machine time shifts.
Of those, 52 shifts Wére not used because of machine
fault; 45 ¢hifts Were used with the machine opeérating
at 1,2 GeV and:81 shift at [;5 GeV (maximum matghine
energy). The shitts were divided as follows:
a) - X-ray line

19 shifts upkeep and tests;

9 shifts EXAFS on experiments of biology;
58 shift  EXAFS on experimeiits of solid state;
16 shifts  SAXS;

1 shift  Safety Physics Service.

60 shifts  systém tests dand control measuremernits for
the Safety Physics Service;

4g shifts abssrption, photoemission, partial yield
experiments.

14 shifts
34 shifts
12 shift:
Lk shifts expériments on layéred compourids
18 shifts

testsy
experiments on interfaces;
1§ eéxpériments on chemical detectors;

experiments oh amorphous materials,



d) - Hilger and Watts liné

Ddring the year the line was mainly used for
lurninescence and spectroscopy experiments. The 128
machine time shifts; 22 in parassitic mode operation,

were divided so:

35 shifts tests on reflectometer (8), and on
uminescence  ({0); lifetime (8) and
luminescence phase-sensitive (9} apparatus;

30 shifts reflectivity experiments;

44 shifts luminescénce experiments;

19 shifts phase-sensitive luminescence experiments,

4.7,2. - Research s¢ientific part

The
members of the PULS group in collaboration with the

scientific activity worked out by the

day-users was dedicated to study electronic and
structural properties in inorganic and biological
systems.

We list only the subjects and the topic of the
many researches performed in our laboratory, We refer
to the pubblications for detailed description and

results.

- EXAFS of concentrated electrolyté solutionss

- EXAFS of phase transition in liquid crystalss

- EXAFS of metal-semiconductor phase transitior

- EXAFS, XANES, photoemission of sémiconductor
and hydrogénated amorphous alloys (Si and Ge}s

- EXAFS of Fe-Pd metallic glasses;

- Determination of chemical state of metals in
atmospheric, aerosols by means of X-ray spectroscopy;
- Structural modifications in native c-cytochrome and
carboximethileted by EXAFS;

- Fe site in trasferrine by EXAFS;

Ca site in proteins linking Ca by EXAFS and XANES;
Thresholds of rare earths (LaOS, Y (O3, CePdy, iee)s

Determination of dimensions of metallic small
particles by SAXS;

- L and M thresholds of transition metals {Co; Ti, Fe,
Niy o)

- Study of EXAFS dichroism and of structiires near to
thresholds -in" layered compounds like TiSr, GaS,
GaSey i

- Study of the empty electronic states and valence

bands by absorption and résonant photoemission . in
intercalary compounds such as NiPS3, FePSB, voi}

- Resonant photoemission from surface state in Gap;
- Study of ZnSe-Ge and GaP-Si
photoelectronic spectroscopy;

interfaces by

- Study of Schottky barriers between Au and
amorphous Ge and hydfogenated amorphous Ge by
photoelectronic spectroscopy;

- Study of MIS hydrogen sensor, (Pd ! SiOX‘ a-SitH), by
photoelectron spectroscopy;

- Study of Ga 3d levels and In 4d in Ga Siin Sex ard
Ga 1x in Se

X
photoelectron spectroscopy and VUV tefléctivity.

mixed layered compounds by
- Study of intrinsic luminéscence and impurity induced
luminescence in Tl doped potassium halides;

- Study of fluorescence lifetime of color centres in
NaF;

- Study of optical properties in discontinue films for
10-500 A thickness, forming metallic clustets of few
tens R of diameter;

- Study of optical properties of Cdx Mnl-x Te mixed
compounds and similars;

- Study of fluorescence times of biological molecules.

For details see LNF reports 83/31, 59, 63, 68, 98,
99 and the pubblications in Nucl Instr. & Meth 219,
227; Surface Sci. 136, J. Vacuum Sci. and Techns Al,
6505 Phys. Rev. B27, 1161 and B28, 4882; Solid State
Commun. 46, 367, 871 and 8753 49, 749; Nuovo
Cimento 2D, 1281; 1. Phys. E16, 83; J. Mol. Byology
165, 125; Phys. Rev. Letters 50, 1949,

PULS Frascati group:
A, Congiu~-Castellano (Ass); M. De Crescenzi
(Ass); L, Davoli (Ass), M. lannuzzi (Ass), A. La
Monaca, S Mobilio, F. Patella (Ass.) and A.
Savoia
Technicians: R. Bolli, F.
Sangiorgio and V. Tullio

Campolungo, L.

Collaboration with:
Camerino, CNR, Roma I and Roma 1II.
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4.8, « PWA (Programma Wiggler Adone)

The synechrotton radiation emitted from the
wigglet magnet during 1983 has beéri utilized up to
ribw §till ingide the machine halls consedliently due to
the space limitations for the expetimetital apparatus
and the special personingl protection requiremerits the
experimental detivity has been strongly reduced.

The work done on the fagility has been thke
following:

a)  Mary experimental works By several external
groups during the time dedicated to the synchrotron
rddigtion aetivitys

by The first part (= 5 m) of the second X-ray beam
lirie, so-called BX4y has beén connected to the storage
Fiigs

¢)  The photon tlux available at the BX, has been
measired and commpared with thie one emetging from
the BX; from the tirst results obtained it is clear that
the two photon fllixes are practically the sathes

d)  the fiest X-ray beam has been prolonged from 15
m to 30 m and its final checks into the new dedicated
labotatoty dre scheduled at the end of the 19843

c¢) the experimental activity inside the néw
dedicated laboratory very ptobally will start in
Februaty of 1985 with two X-rdy beam in opérdtion.

The experiments in progress at the wigples
facility rainly concernidg absorption spécttoscopy
easurements (XANES and EXAFS) both in solid state
physics and biopHysics are the following:

- Inorder to obsetve the behaviour of the nearest,
neighbout distance contraction versus cluster didmeter
of gold evaporated, small metal ¢lusters were studied
by Xeray absotption spectroscopy on Ly Au edge.

- The fine structures at the X-pdy L absorption
edgeés of Sb in crystalline antimony and in antimohy
silpholodide were analysed and - comipared with the
denisity of states cileulated for the conduction batds.

- In order to Undetstand the mictoscopic stricture
of the gldssy state in particularly the consequences of
the introduction of the vatiols oxldés into the network
of the glass forther BsOy Xeray absorption
meéddtiréments wete performed for the fiest tirhe at
the Agf—'g edge on glasses Ag,OnB,O; (n=2, 3, 4) and
an crystalline Ag,0.

« In order to reveal the. ditfetence of the Fe«side
stiuéture between the fostal and addlt deoxy Hb, iron
X-tay absorption speetra (Near Edge Struchires) were
measiveds
PWA Frascatl group: o
E. Burattini (Ass) atid A. Reale (Ass.)
Collaboration withs ,
L'Aquila, Napoli, Réma and Trendto.

In 1983 a conclisive paper was published on the
vesults obtained on the binding of Mn fons to ATP
molectles, by meats of fitie structure analysis of X-
ray absorption $pectra (EXAFS and XANESY at the K-
édge of Mn using the synchrotron radiation (Nuovo
Cimento D 128 1=1904),

This paper réfers to “the first part of the
experiment; (RIBEX 1), Which was limitéd to the study
of an limportant and comparatively simiple biblogical
molecile such as ATP,

The 5=ATP molecule, i fact, acts as an activator
in'several importdnt -e‘hz‘yméiﬁc‘ reactions, and requires
thie presence of divdlént metal ions t6e its action. The
strdctire of the MnATP complexes in  aqueous
solutions has therefore bieen exténsively studied with
vatiotis methods becalse of its intrinsic biological
relevanide as will as for its value as a stimple mbdel for
the investigation 6f metal-huclelc acids binding.

Both freezesdried and liquid samplés of the Mne
ATP complex i aqueous . solutions have been
ihvestigated by our grodp, under different values of pH
4fid of the stolchiometric MutATP ratio.

MnO, and MnO have been taken as model
cotiipoundsy this respéctive EXAFS specira sre shown
in Figs 38 and 39y dn excellerit agreéiment has been
tolind with the known crystaliographic datd and with
the EXAFS spectra altéady répotted in the literature.

The near edde structures (XANES) of the
absorption spectra Have béen investigatéd bBoth onh
irorganic M cotipouinds; and on - Ma=ATP and Mn=AMP
compléses, The results are thown in Fig. 403 Fig 41
presents the Fourier fransforms of the EXAFS spectra
of liquid samiples of Ma-ATP.

We citt draw the following conclusions tront our
datai
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1) the Mn migtal ion is in centro-symmetric positioh
it the Mn-ATP complexes, octahedrally codtdinated
o the oxyged ligands;

2) the first arid second shell distances appear the
same in all the samples, being equal to (2.16 £ 0.05) A
anid (3,40 % 0,05) A respectively;

3)  the presence 6f a N-atornh of the adenine ring in
e first co-ordination shell seems to be exclided;

4)  a Mn(ATP),=1:2 complex is formed in solution at
pH=9 at room ternperatures, while the Mm:ATP 1il
compléx is the most stable configutation under all
ofher conditionss

5) a sthall incredse of covalency in the Mn-O bond
occurs with increasing pH.

Data have also been collected on the binding of
Mn to sorie other biological molecules, such as
syrithetic nucleic acids and tRNA by means of XANES
analysis.

tRNA has been particularly studied at various
Mn:tRNA stoichiorietiic ratios, in order to compare
these results with some studies of optical
spectroscopy Which attest the role of divalent metal
ions in the s$tructure of tRNA,

RIBEX Frascati groups ‘
S. Mobilis, CiR. Natoli and A, Réale (Assi)

Collaboration with:
Rotna and Sanita.

4,10, - SCODET (Super COnductirig DETector)

The the
superconducting tunnel junctions as ionizing particle
detectors. The experiment is done together with the
Physics Institute of the University of Saletno (taly)
where, fot some yedrs, it has Been possible to get
Josephson~tunnel Ih this Institite the
junctions are developed and studied both in DC and low
frequency AC coénditions.

aim of experiment is to use

jurictions,

These devices are interesting from the point of
view of particle detection because in a supgrcondictor
the minimum énergy to get an excited state (quasts
particle) is of few meV, This value of energy 1s almost
171000 of that necessary converitional
sethiconductor détector to create an electron-holé pair

for a

{eigs 3.6 &V in Si) In such & way it Is possible to
hypothesize a detectsr with a very good enérgy
tesolition:

We use photolitographic techhiles to get the
junétions and then it is easy to obtain & spatial
resolution-of 10 pin.

There is little literdture about these detectors and
almost 4l the experiments have been pérformed using
o particles.

We use junction Nb~Nb2 O4-Pb type that are
rugged and have a Te (critical tempeérature) of ~ 7° K.
The -detection systeim is: ‘junction, low temperature
miechanic irterface, charge preamplifier, TEA (Time
Filtet Amplifier) when we Use a convéfitional Mstatie®
dewat (e without "window"), When we use
experiment" dewar we do not rieed a low temperature

an

mechahic intetface. In such conditions, moresver, the
lenght &f the cable (codxial) from the detéctor to the
preamplifier is less than 26 ¢m.

The theoretic performances of such junctions
(high enetgetic and spatial resolution, high speed)
detectifig jorizing particlés dre now still limitéd
because of the state-ofsthé-art of the front-end
electronic. The tunnel junctions have a low value of
impederice and the vdlue of parasitic capacitahce (3
Blem?) s vety high. The value of parasitic
cdpacitance, now, is difticult to decrease incréasing
the thidkness of dioxide. Such characteristics of
resistarice (low) capacitance (high) speed (high) make
the use of the well stabilished low noise ilectronic
(used for the converitional sermiconductor ditéctors)
unuseful or inpracticable. Even the use of a step-up
transformer (to reduce the capacitance "seen" from
the preamplifisr) is not efficient because 6f the very
fast rise time of the signal.

During 1983 we contiftied to study the roise 6f
the systein detector-preamplifier. We studied the rioige
changihg both preamplifier configuration {(chirge,
current, voltage) and detector characteristic (low=high
tesistancescapacitance). Now we. study the systém in
the frequenicy range 6f 10 kHz « 100 MHz, intetesting
in a “practical” application. of such a type of detector
(before we analyzed the range 10 MHz - 1 GHz). We
gave a talk about some prefiminary results (10 MHz - 1
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GHz) during the Workshop of Superconducting
Metastable Detectors, held in Paris (14-16 April
1983).

We designed a new type of very fast charge-
prearmplifier. The input transistor is a VMOS (MOS
with vertical channel) that has a high value of gm
(transconductance) and very high value of the ratio
gm/Cin (Cin=intrinsic input capacitance). This value
is equivalent to a BW in excess of 5 GHz and is,
theoretically; well matched with the intrinsic times
of the tunnel junctions.

We found experimentally that the transmission
line between the junction and the preamplifier is very
important to get a signal of enough good "quality™.
Because of that, we developped a hew type of
junction with a "special" geometry. Such junctions

(Fig, 42) have an electrode, from which we plan to

LSOQ

FIG. 42

collect the signal, that is a strip-line with Z‘0=5'O.Q .
By the way, we developped such types of junctions
with large ranges of absolute value of impedance (i.e.
R=0.1 - 100 K&; c=30 pF ~ 30 nF). We made 2
cryostats ready, both in Frascati and Salerno, with 50
With the
cryostats we can excitate the junctions with a, g, y

2 transmission lines. use of such
sources. Moreover, we can test the junctions with
light coming from LED (pulse and continué mode,
112565 nr; 152583 nm; A5=635 nm) and Laser Diode
(pulse mode, Tw=200 ns, 4=904 nm, »=! KHz,
Maximum Peak Operating Power=9000 mW) using the

dewar of LNF,

At the same time, we began to study the phenoma
of thermodynamic equilibrium arising from ionizing
radiation on superconductor electrodes of the junction,
Particularly, we paid attention to the recombination
and scattering time of quasi-particles and to the
scattering time of phonons. Most of the literature, tp
till now, is about ‘“phenomena not completely
homogeneous with a not explicity time dependence and
not too far from equilibrium", In our case such
conditions were not verified, and, according to us, the
phenomena of diffusion both of quasi-particle and
phorions seem to play an important rule in
understanding the true response of the device.
theotetic and

exprimental, showing that we have to change, in the

Anyway, we have some indication,

future, the compounds of the junction to get the
characteristic times longer than the inttinsic time of
the device.

Such chang, nevertheless, will carry with it some
experimental problems because of the hew compound
itself (element more difficult to process then Nb-Pb)
and lower valuée of T¢ (now the temperattire is about
7° K). Anyway, it will be possible to get the best
performance from such a device (together with the
front-end electronics) only if the non=equilibrium
process arising because of ionizing particles are
understood.

Up to now, the best experimental results (using a
particle) shows an excitation erergy of 70 meV.
Although such a result is about 50 times better than Si,
on the other Hand it is 30 times greater than the
theoretic inttinsic limit (the energy gap in a Nb-
Nb203-Pb junction is 0£ 2,2 meV).

SCODET Frascati group:
F. Celani; B, D'Ettorre-Piazzoli, R. Faléioni
(Ass:); Y.N. Srivastava, S. Pace (Ass.) and B.
Savo (Ass)

Collaboration with:
Salerno and Turin.
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4,11, - STELLA (Satellite Trandmissiofi Experiment
Linking Laboratories)

STELLA is ad expetimént which aims for an
experimental test practicabllity of data transmission
both at high tate (2 Mbit/sec) and at & low value ot
BER (Bit Error Rate, <107°) by using the satellites
and fast local-atea networks.

The test was performed by the most important
European laboratoties of Nuclear Physics and "CERNY
using the OTS (Otrbital Test Satellites) satellite which
was offered by ESA (European Space Agency). The
experiment began in 1978 and it officially expired,
succesfully, at the end of 1983,

The LNF did both the "standard" transmission
tasts and have designed some special hardware since
1981,

The collaboration of LNF in the expériment is
characterized, in the framewotk of European
collaboration, by the development of some new
hardware, This arises because of the geographical
location of the antenna (located in ESA building; about
2 km far the LNF) and thé on-lihe computer (PDP
11/44, located in CNR buildings, about 200 meters
from the ESA),

During 1983 three types of circdits were
developed. The fitst one is "in principle" a rmultiple
input-output digital switch at high rate (2 MH2). 1t was

developped to aveid some cross-talk problems, which
arose using the conventional mechanical (althotigh high
quatity) switch provided by ESA, We heed such a
switch because we use the artenha MODEM both for
SPINE (af ESA) and STELLA exptiments.

The second ohe is 4 rore sophisticated version of
the High frequeticy high power (15 V/508 ) digital
transtnitter Just described in the previous "Rapporto di
Attivita®  (LNF=83/105). We designed such a
transmitter "to lifk" the antefid and the computer
with ‘a 508} standdrd coaxial cable. We added a
cifeuitry to stich & transmitter which allows, in real
fiffie, t¢ détect the condition of short Eircuits ot
ovérload both statie and dynamic (2 MHZ) at the
trasmitter output or along the coaxial cable, We wish
to eriiphastze that the transmitter, LNF design, has
enough powet to give 15 V at 2 A, The rise and fall
times (equal) are less than 3-8 ns. The stated
frequency ranges from DC to 10 MHz, Taking into
actount that such circliltry “has enoigh power speed
and ruggedness to be a general purpose type, we think
it useful to show the s¢heme evén in this mermorandum
(Fig. 43),

The third eircuit concerns the design of a new
receiver of the signals arising from the coaxial cable,
This design differs trom the previcus ohe because of a
larger degree of sensibility and rdgpediess against
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unexpected events (water in the coaxial cable, STELLA Frascati group:

lighting, power failure of only the receiver section, '?'ecC::i: I(Q‘S;S)é Fé(::‘]?:gni and M. Pallotta
etc. Its maximum operating frequency, squarewave, Collaboration withs

is 50 MHz. CNUCE, CNR Pisa and CERN.
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ACCELERATOR DIVISION
The distribution of effective beam houts to tisers
is shown in Fig. 44.
Ore fascio
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v | e M " | FIG, 44
Gen Feb Mar Apr  Mag Git  Lug Age Sett  Ott Nov  Dic 1983
The beam hours effectively used are 3600 over subistitution of two 50 KVA transtormer for

the 5500 assigned. The main cause 6f the loss of -
various shifts has been the talfunctioning of the
coritrol computer which has su¢cessively been
practically replaced by extra maintenance during
December.

L. - OPERATION SERVICE

Besides the opetation of actelerators, with
apparatus active for more than 000 hours, and
maintendance of electric and electtonic patts, the
Service has initiated the following!

- start of the construétion of a prototype of the
new injection system for the LINACS

- modification 6f the stand-by médulator for tests
on the dbove mentioned injectioh systems
- desigh and construction of &
measirerents on permanént magnets;

~  design of a bridge-coil on the new LINAC
convetters

device for

supplying LINAC solénoids.

In collaboration with the Mechanics and Vacium
Service 6f the Technical Division (SMVDT) the
Operation Service has taken part in the project for the
new positron convetter.

During 83 a feasibility study to Inciease the
LINAC energy by compressing the klystron pulse waé
started. Moreover, a study of multipacting pheniomena
in RF cavities (Memo RF-48) and in the LELA
axpetinient was participated in.

Staif:
G. Baldini, M. Bélli; B. Bolll; R. Clémmsnti, M.
Geritile, E, Grégsiy P, Loechi, M. Martinelli,
V. Pavan, S. Pélla, R. Pietiy B, Spatare, S,
Simeopni, P, Tiseo and M. Vescovi (Hesp.).

2« MECHANICAL SYSTEMS SERVICE

Work performed In '83 in addition to rautine
maintenance of the accelerators:
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- Plarits: new hydraulic system for RF; préparation
of new heat exchangers (WCS) for thé LINAC
réplacerent of all tlexible hiydraulic connections to
LINAC sectioti no. 54

- Mechanics: completion of a lead scréen for the

RF cavity; assistance 16 LADON group; vacium leak
tests; 4ssistahice t6 PWA groupi substitution of
ADONE-PWA sectioning valve;, assembly of new
vacuum pipe section (in collaboration with SMY<DT)
heating of ADONE vacuum chamber section aftér
Nitrogen treatirent (if collaboration with SMY=DT)s
modification of slits control system for LEALE; glow
discharge test on RF cavity lin collaboration with
SMV-DYT); opérations with cranes and hydraulie. litts;
regeration of pumps for the LINAC; preparation of
threaded connectors;, adaptors and flariges for tluid
plants; inaintenance of electré-purmps, blowers;
compressors for the LINACE prepatation of equipiment
for repairing LINAC bélows; construction of an iron
framework for RF proupi assémbly of new target on
positron coriverter; preparation of ¢onnectitons for
spectiometer head oh RF cavity (in collaboration
with SMV<DT);

- Vacuum-and: related extra wotks: preparation of
bellows for LINAC

new  expansion sections;

prepatation of system foF Nitrogen introduction’

before opetiing vacuur (in collabotation with SMV-
DT); test for detetrifiing suction speed of triode
pumps (i collaboration with SMV-DT); preparativn of
new target for the positron converter with protective
and centering screens of Ta and ceramici prepatatior,
test and replacement of LINAC sectlon no. 5 aid
convettet block.

- Designs and. drawiig; purchasing; developrerit

LINAC moniters; design and drawifig of test station
and LN, traps for turbo-pumps drawitig of a
frameéwork for RF; technical development of ultra-
high vacuum (p < 10'” Tott} appatatus for Electron
Coolitig; desigh of an intetaction chamber fof the
sarmne.
Staff: ‘
A. Aragona, N: De Sanctis, Gi Efmini, S:

Faini (Resp); R. Lanzi Vi Lolls, A. Macioce;
C. Marini, A, Mazzengd and G, Sérafink

3, - ELECTRONICS AND RF-SERVICE

3.1, - Electronics:

Adone:

- Installation of a monitoring and warning systei
for the Adone electromagnets.

- The binary status of pressure switches, tlowmeter;
thermostats and thermeresistanice bridge (the latter
through an analog scannet) 18 mohitored in each
dlemént. An Anomilous condition is signalled by a
beeper and pointed by LED indicators. The system can
be connécted to the control computer.

- Longitudinal Schiottky Detector:

Détection of shot rivise related to lsngitudinal
{synchiotron) incoherent oscillations in the electfon
beam; with an heterodyne converter and 4 Fouriér
Analyzer of the FFT type. Cohierent oscillationg dre
easily detected by this very sensitive systermi.
= Maintenance, repair, varicus modifications and
upgrades of diagriostic and control equipment,

- Position control of the plunger tuiner of the
syhchrotron tunhe splitting cavity.

< This system cotnprises a stepping motor coupled
to a micrometer for positionitg the power stage ahd
the driving circoilt; interfaced to the operator With a
rotary khob/incremental encoder pulse generdtots

- Design, assernbly and installation of an setupolat
(see Fig: 45) lens firtended to ralse the current
threshold of "head-tail" instabilitie, especiaily in the
Adone configuration ("4 families") suitable for the
LELA exaperiment.

The octupcle (air filled) is made of ight equal 24~
turns coils of copper 7x1.5 mm? two meters lohg;
citcularly placed around a straight section vacuiim
chainber.

The integrated octupolar coetficient is about 15
‘l‘/m2 and we foresee, with an iron shell, to rougly
double sueh a vilie.

The octupsle power supply is computer cotittolled.

LELA Experiment

= Electtonic cireuitey for the measutetment of FEL
paifie particular care has Beeh exerted .in 16w noisé
désigr of the dévices and theit interesnnection atd in
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FIG. 45 - Octupolar lens for "Landau damping".

the linearity of transfer characteristics.

The measurement chain has been calibrated both
electrically and versus the spontaneous radiation. The
equivalent noise FEL gain level is estimated around
1073,

- Device for the measurement of the transverse
intensity distribution of the Laser beam used in the

FEL gain measurement.

General

- Series of 8.568 MHz (3rd harmonic of the Adone
revolution frequency) low noise tuned amplifiers; gain
30 dB.

- TTL level 50 Ohm fan-out.

- Activity for the Central Electronic components
store.

- IEEE 488 General purpose I/O register.

The PC has been designed by an external firm
(SERP-Ivrea). It is mounted in a fraction (1/4) of the
space available in a NIM module with a standard
connector on rear side.

The interface provides two 8 bit registers with
handshake, one for input or status read, the other for
interface functions:
Handshake,

Clear,

output and implements the
Talker,

Remote/Local,

Source Handshake, Accepter

Listener, Device Device

Trigger, Service Request, With this module it is easy

to integrate in an IEEE-488 environment home made
devices such as DAC's, ADC's, actuators etc.

3.2.. -Radiofrequency

- Study and design of a second resonant cavity
under vacuum, at 51.4 MHz, to be installed on Adone,
trying to solve the problems given by the actual one. In
Fig. 46 is shown a section of one quadrant of the new

450 mm
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tield lifes the
fundamental mode;, traced by computer with the
Superfish code.

tesonator with the slectrical in

- Study and design of a scaled model of the new
cavity, at 160 MHz, to investigate:

a) the dimensions of the tuner:

b) study of multipacting pheiiormena (in collaboration
with INFN Section in Genoa).

Installation of a high power 3 db coupler between
the 100 KW RF amplifier and the 514 MHz Adone

cavity; to ptotect the amplifier from otcasional short

circuits due to dischdrges in the cavity and also to
rédiice iristabilities due to beam:loading effects,

Iristallation of a new automatic tuning system for
the 51:4-MHz cavity that has improved bearn stability

especially diuring energy ramiping,
- Instaliation of a more etficient voltage control
systei for the same cavity.

- Saveral intervents for repairing, adjusting and
mainterance of the 514 MH2z genetator.

Normal maintahance of other plants relevant to
the groups.

Statf:
P Baldini, R. Boni; O. Coiro, E. Ne Sittione,
S. Fortebracci, U. Frasacco; L. Lucibello; C.
Marchetti, F. Ronci, F.V. Rubeo, F. Sanelli;
M. Serio, - Al Sprecacenere, F. Tazzioli
(Resp.) and T. Tranguilli.

i, - ACCELERATOR PHYSICS

The LELA Experiment: the amplification of the

light emitted by an extermal laser due to the
intefaction with Adone electron bearm in the field of
4 20 period; 4.5 Kgatss undulatot has been measured
by ditéctly detecting the gain curve as a finction of
the energy of the bear (see Fig: 47) with the normal
Adotie lattice, The maximim value obtained for the
aveérage gain was 7.5}(1!');6, with-about 20 mA storéd in
a single bunch. The corresponding pedk gain (with an
RF voltage of about 25 KV) is about 10°%, Burther
work has been done with the achromatic version of
the Adone lattice (4 quadrupole familiés) to increase
the pain. The project of the optical cavity has bisen
uridertaken (mainly at INFN and the University in
Naplas)
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Electron Cooling: for the Electron Cooling project
for the pp ring at CERN (LEAR) & prototype at 60 KV,
3 A has been made (in collaboration with ENEA in
Frascati and the INFN Departments of Genova and
Turin) In the pulsed modé, following the results of the
SLAC Trajectory Program (Fig. 48), On this prototype
measurements were performed oh the optical
ptoperties of the beam ahd on energy recovery. Studies
and measurments oh the magnetic guide field were
also carried out. Oh the basis of the obtained results,
the project of the final setup at 700 KV, 10 A was

undertakeri.

ESRP: ifi July the ESRP (European Synchrotron
Radiatioti Project) has officially began its activity at
CERN,
cofitribiited the largest amount of work and marpower
in 1983, The ldttice of the ring was studied and a
solution was proposed which particulacly takes inte
dccount the problems of versatility and flexibility
peculidr to this kind of storage ring. Sextupolar non-
linearities were carefully analyzéd, with the aid of the
computer programs developed at CERN for the LEP
projéct. In colldboration with the machine physicists
and engineers of other eurcpean laboratories (ENEA,
Saclay, CERN; Nikhef, etc.) orbit
tolerarices of magnetic tields. and
alignment, and non-linear behavibur of sytchrotron

The Frascati Accelerator Physics Group

Daresbury,
cotrections,

phase space were studied, and the désigh of the
vacuum chdamber and of the magnetic elements
under takeni.

Staff: o ‘ o
S, Battallicel; M. Bassettyy M.E. Biagini, S.
Guiducci and M. Peeger (Resp.):
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FIG. 47
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MEMORANDUM

oo e g

G-50
M-23
SC-113
EC-3
Vf29
RF-43

RF-49
MM-17
G-51

SC-114
M-28
0-11
v-31
L-79 .

~Tazzioli. e A,

R. Boni, S. De Simone, S. Fortebracci e M.
Serio, Caratteristiche del sistema per la
misura del guadagno di LELA,

8. Faini, Calcolo dei parametri del
raffreddamento dei solenoidi per il nuovo
sistema di iniezione del LINAC.

M. Preger, Istruzioni per il passaggio da due
famiglie di quadrupoli (struttura normale) a
quattro famiglie (struttura LELA),

M.E. Biagini, Calcolo di un campo magnetico
in simmetria cilindrica a partire da una
scluzione in simmetria piana (Magnet).

V. Chimenti e S. Faini, Impianto da vuoto
delle macchine: LINAC. Premesse per il
progetto di un nuovo impianto.

R. Boni, B. Spataro e F. Tazzioli, Studio e
dimensionamento di una seconda cavita RF a
G184 MHz.

R, Boni, Spira di accoppiamento per la
seconda cavitd a 5L4% MHz.

M.E. Biagini e S. Guiducci, Misure preliminari
sui magneti permanenti.

M.E. Biagini e M.A. Preger, Calcolo della
zona di stabilitd in J , J_ per la nuova
struttura LELA. xS

$. De Simone, C. Marchetti, M. Serio, F.
Vitali, Caratteristiche
elettriche dei rivelatori "a bottone".

B. Dulach e F.Q. Wei, The temperature
calculation.of seconf RF 51.4 MHz cavity.

M. Vescovi, Posizionamento nuove targhette
fosforescenti lungo l'ottica.

S, Faini e V. Lollo, Progetto esecutivo del
nuovo impianto da vuoto del LINAC.

M.: Vescovi, Proposta di un bridge coil per il
nyovo . sisterna di  conversione elettroni-

" positroni del LINAC.

RM-26
G-52

RF-50

RF-51
RF-52
T-119

M. Preger, Resoconto turni LELA del 25/26
Luglio 1983.

M. Preger, Analogia tra le formule di
trasporto per fasci laser ed il simbolismo
usato per I'ottica di macchine
acceleratrici.

R. Boni, S. Fortebracci e F. Tazzioli,
Relazione sui colloqui tecnici con il
personale del DCI di Orsay.

F. Tazzioli, Allungamento attivo del bunch
in ADONE.

F. Tazzioli, Appunti sulla controreazione
longitudinale di baricentro.

M. Preger, Calcolo della lunghezza della
traiettoria in un magnete rettangolare.

ESRP - Internal Reports

IRM-2/33
IRM-4/83
IRM-7/83
IRM-/83

PG-4/83

S. Guiducci, A. Jackson and M. Preger,
Preliminary report of the ESRF lattice
studies.

S. Tazzari, Aperture for injection.

M. Preger, A flexibile lattice for ESRP.
Status report.

M.E. Biagini, S. Guiducci and A. Renieri,
An application of a method for
distinguishing chaotic from quasi-periodic
motions to the ESRP lattices.

B. Buras and S. Tazzari, ESRP Workshop
“Synchrotron Radiation Users
Requirements for the ESRF".
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TECHNICAL DIVISION

1983 the Technical Division significantly
supported the experiments in run or in construction

In

(for example Zeta-f, Tofradupp, Nusex, etc.). The
continuation of mechanical constrictions started last
year, and technical assistance "in loco" were need.

The new proposals like Gran Sasso; Labro, Flatev
started, required some feasibility studies involving the
design of different prototypes.

On ‘this subject we emphasize the design,
development and construction of the prototypes
constituting the automatic assembly line of the

stteamer tubes to be produced for the future
calorimeters proposed for LEP and Gran Sasso
experiments.

Advanced technologies invelved. in the study and
development of new components fot the Frascati
accelerators have been requested: in particular a new
Positron Converter with the aim of significantly

reducing the build up of radiations in the surrounding
area has been desigred. ’

More détails about . the above subjects can be
found in the following chaptets devoted to the various
Services of the Techrical Division.

1, - MECHANICAL DESIGN SERVICE

Accelerator Division

- The asserbBly of a new positron beam dimension
monitor for Adone.

- Modification of the tatgets for thé beam position
control in the transport channel between Linac and
Adone.

- Project of the second 51.5 MHz cavity (see Fig.
49), The second cavity will be made, liké the first one,
from one kind of alluminium alloy (ASTM 6061 UNI

3571) which is satisfactory for electronic welding. In
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order to control the frequency deviation within an
acceptable limit, the temperature of the cavity was
calculated and the  temperature uniformity and
stability of the cavity improved. (See Memo M-28).
The cooling water temperature is controlled by some
probes which are inserted in suitable area of the
ca\;i'ty. The vacuum joint was improved. The three
cavity parts join together at the median- outside
cylinder where the superficial current is smaller. The
electrical continuity at the joints depends on the
pressure which reaches 100 da N/cmz. This new
project reduced some cavity dimensions, particularly
the outside cylinder dimension, the capacitance
plates dimension and the distance between them.

-  Re-establishement of the equipment used for the
Adone alignment in order to check the magnet

positions which were installed 20 years ago.

Leale

- Study of a big angle vacuum chamber for double

focalization spectrometry.

- New thin windows for the spectrometer vacuum
chamber,

Gran Sasso

- Study of the calorimeter structure for an
experiment of proton decay which will take place at
the Gran Sasso Laboratory. It is a big steel block
consisting ‘of a number of horizontal steel layers with
dimensions of 8000x2000x5 mm. Some 15x15 mm2
tubolars are put between two adjacent layers to form a
gap which permits the insertion of streamer tubes. The
final block dimensions are 8x8x9 m3 (see Memo M-22).
The tests of the mechanical resistence of the structure
and of the sensitive components have been done. Good
results have been obtained (see Memo M-24), A 5
layers test block has been assembled in co-operation
with SMV to check the possibility of the structure to
achieve the request accuracy and to estimate the
necessary time and manpower (see Memo M-27) (see

Fig. 50).

FIG. 50

Labro (see Fig. 51).

An optical bench to align.the argon laser light
beam on the electron beam of the machine, for the
Brookhaven x-ray production facility has been
designed. A technique used at LADON in Frascati has
been followed. For completing the optical bench a
system of the laser spatial adjustment remains to be
built and an adjustable vacuurn window should still be

defined.

Zeta_-__O_

-  Phototube gain control system. A photomultiplier
gain contro! system which. is installed in the adronic
calorimeter of CDF (Collider Detector Facility). It
allows the checking of efficiency of the phototube
signals by a calibrated laser light. In Fig. 52 the block
diagram of the system with each component function

is shown.
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- Small-anrgle detector under vacuum. (Fig, 53). A
detector coistructed in-seveén copies is to be inserted
in the vacuum channel of the proton-antiproton
machifie  in Fermilab  for luminosity measurements.
The sensitive part of the detector made by metallic
strips deposited on the plahe. area over the silidon
crystal, is .able to cperate under ultra vacuum
conditionsi The contiguiration and- precision of the
to a

sensitive strisps permit the medsurement

tolerance  of 20.05 mm. Step motors and linear

transducers assure the wanted precision of the position
and the repetitiveness of the sectors, The silicoh
crystal is deteriorated easily by ttie intense beam
citculating in the machine. This system is able 16
extract the sectors in a maximum time of two seconds,
in the case of progressive beam loss.

Because of the complexity of the machine
tequiremerts the project is at a preliminaty stage; but
we hope that a prototype will be built in 1984,
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Fla-Tev (Fig. 54)

- The possibility of constructing an electro-
magnetic calorimeter has been studied in co-operation
with Fermilab. The detector will consist of 30 lead
shower counters whose dimensions are 2400x2200x2.5
mm>. There are about 4000 sticks (width 32 mm,
thicl'c(ness 10 mm and length 100041200 mm) which
make up the sensitive parts of the experiment. The
calibration of the sensitive elements is obtained by
translating each point of the calorimeter on the pion
beam axis. The request precision is %1 mm horizontal
and X5 mm vertical. It is possible to scale the absolute

It is possible to scale the absolute position through the
The

calorimeter is designed in two symmetrical parts

stepper-motors  and  linear  transducers.

which can be split horizontally to reduce the difficulty

of construction and -installation and - to permit,
moreover, access to the centre part for maintenance
and control. The final plan is under execution and we

hope to begin the construction in the middle of 1984,

Staff:
A. Beatrici, A. Cecchetti, B, Dulach (Resp.),
C. Fontana, G. Sensolini and M. Troiani.
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2. - MECHANICAL AND VACUUM SERVICE

New Positron Converter for the Frascati Linac

The good performance of the copper-gold targets
{see Memo V-27) has reduced the problem of radiation
damage in the area surrounding the PC.

We decided to plan another vacuum chamber for

PC matching following points:
1) The
radiactivity

low residual
half-life

material used must show a

or at least create short
radionuclides.
2)

let people work rapidly with short exposition to

Vacuum flanges must be quickly demountable to

radiation.



3) The vacuum chamber must be shielded with &
readioactivity. The
radioactivity mist be reduced in order to avoid

material with low residual
radiation damage to the surrounding parts when the
target is working and to allow people to work around
the PC with the beam stopped a short time before.

For 1) pure Al was found as the best raaterial In
practise a commercial -alloy (ASTM 6061) was chosen
which contains heavy metals of low percentage and
shows a low induced radicactivity, after exposition, as
tested.

For 2) vacuum cornections will be done using
quickly demountable clamp chains with flat flanges
and Al gaskets. Laboratory tests confirmied reliability
and characteristics.

For 3) pure lead {without antimony) seems to be
the most suitable material. Minimum thickness to be
used is 5 cm.

The aluminium 514 MHz cavity was installed in
Adone about two yeats ago. Every tifne a RF field is
applied a strong increase in pressure occurs (2 of 3
orders of magnitude from 10'9 Torr) which makes it
difficult to start the cavity itself.

In order to study the desorption of ‘gases due to
interaction betweeh RF fields and the iriternal sirface
of the cavity we have installed a quadtupole mass
spectrometer (1-100 AMU) which can be switekied on
and used from the Control Room (it is not possible to
work nedr the cavity because of the high X-ray
radiation level). First measurements (see mass ahalysis
in Fig. 55) have shown a strong emission of Oxygen
from internal surfdces.

In addition to these studiés on the Adone cavity
we decided, together with the RF Group, to plan and
build a smaller cavity, 160 MHz, just studyifig these
phenomena in the laboratory.

During 1983 we compléted the plah and within
the first months of 1984 we hopé to Kave the cavity
ready for the first studies. We have planhed this cavity
with demouritable capacitive plates for the possiblity
of studying the behaviout of aluminium and other
metals and the influence of ditferent tréatments,

U7 -

= 1,6»1'()‘8 mbar
RF = OFF
3/11/1983 -

. 28

p= 941073 mbar
RF = 240 KV
2/11/1983

FIG: 55

Other interesting work; is outlined below:
- LEALE double focussing magnet (to be finished in
1984),
- Prototype of iron shéets structure for GFan Sasso
expefimenit.
- New injéction system for LINAC,
- Remarkable work doné to create complete
computer aided store mahagement.

- - IRSS experiment: aftet a short activity with

synchrotron light we stopped because of probléms with
tHe miass spectrometer.

- Vacuum laboratory. Activity telated to the usual
problems of out accelératérs. The "CANDI" computer
has arriVéd togethér with thé pldnned hardware and
tests aré in progress.

Staffs _ ‘ :
G. Bisogni; B. Casagrande, Ai Ceccarelli; V.
Chimenti (Resp); R. Ciocca, M. De Giorgi,
M. .Di. Virgilio, V. Luppino, U. Martini; M.
Meli, Ai Mengucei; A, Olivieri, F. Sgamma,
L. Siracusano, A. Tiburzi, G. Turc¢hetti, A.
Vitali-and A Zolla.

3, « ELECTROTECHNICS SERVICE

-+ The theoretical study of & "distribited" sextupole
for Adone has been concluded. The position of the
conductors surrouridirig the vacuum chamber of the
bendind magnet and to get the sextupole field area as
wide as possible wds: studied.” The results of the
calculation, iton exéluded and with a sextupole field
area of bx4 c‘mQ, suggested the construction of a
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modek The aim was. to verity the sextupolar strength
was greater than the other térms 6f the magnetic field
(dipole; quadiupole, etc.) by a factor of 100 or more.
The measuremerit will be done using an asymmetrie
rotating coil dtiven by & synchronbus motor (3060
vév/min,

- Ladént a hew control board for the ptifp room,
needed by the Laser Group, was installed,

- A hew power supply powering the Wiggler

magnet Has been purchased: Thé  electrical
characteristics dres

Line volatge 3.000 V

Output véltage 065V dicu

Output current 0-5000 A dic.

Stability 619

The Ahsalds will assemble the power supply whose
delivery is foreseen in October 1984,

Using this atl hoc" power supply we'll imigrove
the vorking conditions 6f the magnet and save money
on electrital energy.

- The prograri to ifprove the power distribution
lie is being continued ificreéas the available power of
the Adone transformation cabin, by purchasing a low
voltage panel and substitutitg & 315 kVA with a 630
kVA transformer.

- During the nrext year we will install a new
transformation cabin powering the new Ladon, Nusex
and PEPR. laboratories. With this improvement it will
be possible to supply an area of the LNF not
enetgizeable yet.

- Congerning the main transiormation cabin it is
noted that, after the deconnection of ENEA, we linked
the 3 kV bus bars again, mide misintenarice on the H.V,
ctoss ori the wnder-load
commiftators of the main transforiiers, and installed
the lighting protectors missing from oné of the two

corinection  equiprierits,

main transfotmers.

Staffe _ ,
D. Cdssoh, G« Fuga, M. Rondinelli and C.
Sanelli (Resp.).

4 - DETECTOR SERVICE

Duriiig 1983 the OFTA was mainly devoted 6 the
realization of the 800 lightsguides for thée 32 layer
shower countérs {see Figg, 56; 57) of the CDF
expriffierit. Some péople alss participated in the
experiment aséetbly at Feemilab.

fn the second half of the yesr the mali job was
the development and  cohstruction of a prétotype
autondtic weaver machine fot streamer tubes. This
machine allows the simultaneous weaving of the 8-
wires of each modulé (see Fig: 58)
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FIG. 58 - A sitigle stretclied wire coming
From a spool, passes through a group bf tixed
pulleys and a serigs one moukted on &4 mobile
arm, The relative motion (&8 sketched in
tigute) of the two groups of pulley creates
the 8 wire segments necessaty to built the
detector rmodulé:

The wirelsoldetiiig at both ends of the module
together with the loading and Unloading of the miodiles
is also automatized.

The project for the final version of the machine
capable of handling 8-meter lohg modules is nearly
comipleted.

Among the minot activities ate construction of 4
Cetenkov détector for the LION experiment; the
assethbly of streamer tubes detectors to be put on test
beams at CERN,
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Work has been also devoted to the mairitenance
of the machinery for the construction of "NUSEX"
type tubes, requested by many external groups.

The activity of the photographic and pririted-
board workshop Has been susperdéd to allow a
complete reconstriiction of the workshops.

Stafft
R. PBaldini, R. Bonini, G. Catitti, V.
Chiarella (Resp.), R. Di Stefano, A. Di
Virgilio, C. Federiciy L. lannotti, D. Pistoni,
D. Riondino and M. Santoni.

MEMORANDUM

v-27 V. Chimenti, G. Turchetti e A.

't Vitali,
Targhettd ¢ e~ del positron converter.

M-20 B. Dulach, Sostentamerito prieumatico dello
spettrometro dellesperimento TOFRA-DUPP,
V-28 V. Chimenti e G. Turchetti; Déterminazione

del  desorbimento del naftalene

dagli
scintillatori plastici.

M-22
M-24

M-25
V=29
SC-114
V-30
M-26

M=27

M-28
M-29

M-30

M-31
M-32

B. Dulach e Mi Spinetti, Studio del castello di
febro per lesperimento Gran Sasso.

Be Dulach e F. Sgamma, Espetimerito Gran
Sasso. Prove di tesisteriza dei componenti. il
castellss ,

B, Dulaeh e G Siracusaio; Ledle, Fihestra
sottile dells spettrometro a coppié. )
Y, Chimetiti e S. Falniy Impianto da vioto delle
macehine: Linde. Premesse per il progetto di
U fdovo, impiaritds

S. De Simmone; C. Marchettl, M. Seriv, F.
Tazzioli & A. Vitall; Caratteristiche elettriche
dei rivelatori "a bottone".

V. Chimenti e G. Turchetti, Filamento del
¢anhohe del Linac.

B, Dulach, Esperiments CDF,

B. Dulack, F., Sgamma e A, Vitale,
Esperifignto Gran Sasso - Valutazione costi dei
materidli ¢ dei tempi di assiemaggios

B. Dulach e F.Q. Wei, The temperature
caleuldtion of second RF 51.4 MHz cavity.

F., Sgamma, Diménsiohamento di una camera
da vudto di sezione genérica composta di tratti
rettilinel e di tratti clecolaris

R. Bonihi; G. Catitti; V. Chiarella, U. Denni,
G. Nicoletti e D. Pistoni; Prototipo di
miatchina tessitrice per tubi tipo Nusex: Status
al 1/8/1983.

B. Dulachy Controlls dllinsamento Adone.

B. Dulach, Protedura per l'¢laborazione di un
progetio e per lo -sviluppo dei disegni
costruttivis
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SERVICES

COMPUTER CENTER

At the end of 1983, the hardware/software
configuration of the VAX 11/780, the local computing
service, is as follows:

- Memory: 3.5 Megabytes.

- Magnetic discs: 2 RM03,1 RM80, { RMo0s5, |
RUASL (to be installed in 1984), The total disc
capabilities will be 1000 Megabytes.

- Magnetic tapes: 1 TU77, 2 TU7S.

- Communication interfacest 1 €521 {or DH1LJ, 3
DZ 11, 1 DZS1L, L DMCLE, 2 DMF-32.

- Printers and plotters: 2 Centronics 6000 (printing
600 lines/minute), 1| HP-72218 plotter, |
printer/plotter Versatec mod. 80,

Software: VMS Vers. 3.3; DECNET and standard
from CERN and SLAC

scientific libraries

laboratories.

the CPU

throughout the yedr was about 80% of the solar time.
The standard DEC program DATATRIEVE is now

used by documentation and store-room setvices to

In this configuration, the use of

catalog the existing items.

Using the printer/plotter Versatec and the
TEK SLAC,
publication were preparéd by the authors in the final
preseéntation.

The following

prograrn from several  scientific

external computing external
comptitirg resotces are accessible frotn LNE:

1)  THe CINECA centet (CDC computers) using the
INFNET nietwork,

2)  The CCIUR center (UNIVAC computer) using the
INFNET retwork,

3y  The CERN cetiter (VAX, IBM and
coftiputers) using the INFNET-CERNET gateway.

cbe

4)  The SLAC centst (VAX and IBM computers) using
the TYMNET netWwork and a link between LNF and
ITALCABLE in Rome.
5) The ORSAY center (UNIVACT computer) using the
EURONET network.
6) The ENEA ldcal center (IBM computer)s
7) The CNUCE center (IBM computer) using the
RPCNET network from the local CNR Plasma-Spazio
center.

Also in this configuration, local users needs for
the yeat 198%, new CPU resources (equivalent to 3.5
times the VAX 11/780).

Staff:
O. Ciaffoni; M.L. Ferrer (Resp.); A. Martini,
M. Pistoni and M.A. Spaho.

HEALTH PHYSICS

During 1983, the activity of the Health Physics
Group continued with physical surveillatice in the LNF;
according to present laws.

Concerning the activity of study and research; a
compatisoh of ditferent kihd of fast neutron petsonnel
dosimeters Has been effectuated in the miixed fialds of
radiation around the LNF machines.

In collaboration with the USL a programmé for
the study of toxi¢ gased producéd fear particle
accelerators was establishied.

I addition; the study of some radisprotsctisn
probleims relating to the LEP was cartied of in
collaboration with the Health Physics Grotip of CERN.

Stafti ,

R: Cefition}; M. Chiti, A Esposite and M.
Pelliceioni (Resp.):
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MEDICAL SERVICE

During 1983 the Medical Service of the LNF
continued  its  activity of
according to preserit laws.

In collaboratioh with other units of LNF and
extertial sclentific associations; the Medicdl Service

medical sutveillance

cartied out a programme of study in the field of
occupational medicine with refererice to the interests
of the Institute:
aspects of nuclear emergency; laser light effects in

clifical radiopatology, medical

biostimtilation, etc.
The occupational medicine activity included also

clinical research in the scréening of social diseases.

Staff:
R. Centiohi; V. Grisanti and E. Righi (Resp.).

SCIENTIFIC INFORMATION SERVICE

Due to financial restriction our Library had a
very low increment in 1983, for only about 200 books
and not more than 150 stibscriptions for Scientific
Reviews. The exchange of publications with about 250
italian and foreign institutes still continues.

As far as the organization of the Library and the
autornatioh of the catalog i concerhed, an internal
report was planned for the begining of 1984,

130 Articles were published in 1983, 30 of which
were fof ather INFN Sections; about 65 articles have
been composed and sent for publication to scientific
reviews or for proceedings of vatious Conferences and
Congressés.

Meoreover, this Service has published the following
proceedirigss
- Internal Seminar on Nuclear War. 2nd Séssion:

How to avoid a Nuclear War, Erice, August 1982.
Matter

Conservation - ICOMAN '83, Frascati, January

1983,

- Ttalian-Soviet

- International Colloquium  on Non

Symposium  on - Mathematical
Problems of ‘Statistical Physics, Rome, February
1983.

and has alsé considerably contributed in organizing the

ICOMAN Coiiférence which was held in Jaruary 1983,

at the Villa Tuseolana in Frascati; Science for Peace -

Galileo Galilei and Alfred Nobel Celebration, from

May 15t to May [lth, 1983 in San Remo and Romie.

Staffe ‘
L. Invidia, G. Leoni, M. Pacifici, G.
Romagholi- and S, Stipcich (Resp.).
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PUBLICATIONS LNF-

s Battistoniy P. Campana, V. Chiarella, U, Denni, B. D'Ettorre-Piazzoli, E, larocel; G. Manfiocchi; G
Nicoletti ahd Pi Picchi. . ;

INFLUENCE OF GAS MIXTURE AND CATHODE MATERIAL ON LIMITED STREAMER OPERATION
Nucl. Tnste. & Meth, 217, 433 (1983).

¥.N. Srivastava and As Widom: :

(ZRYTICAL V'OLTAGE;LAW FOR CHIRAL PARTICLE PRODUCTION NEAR A MONOPOLE.

Lett: Nuovo Cimerito 37; 77.(1983).

M.L. Ferrer, G. Mirabelli and E. Valente:

GATEWAY INFNET-CERNET PERFORMANCES,

G, Battistoni, Pi Campana, V. Chiarella; A, Ciocio, U. Denni, E, larocci, G. Mannocchi, M. Méschini, G.
Nicolettiand P. Picehis. , ‘ ‘

ELECTRODELESS PLASTIC STREAMER TUBES

Nucl: Tnstr. & Meth. 217, 429 (1983).

G. Paricheri: , o v

QCD RADIATION AND THE MULTfPLI‘CITY DISTRIBUTION AT THE COLLIDER

Presented at the 3rd Topical Workshop on Proton Antiproton Collider Physics, Roma, Jahuary 12-14,
1933,

A. Cannata, A. Esposito, S. Merolli and M. Pelliccionit
SYNCHROTRON RADIATION BEAMS DOSIMETRY BY TFD
Nucls Instrs & Meth. 204, 549 (1983),

M. Falcioni; G. Martinelli, MiL. Paciello; G. Parisi and B, Taglienti::

A MONTE CARLO SIMULATION WITH AN "IMPROVED" ACTION FOR THE O(3) NON LINEAR SIGMA
MODEL

Nucl, Physics B225 (F$9), 313 (1983).

G. Martirelli and Z. Yi-Chengs

ONE LOOP CORRECTIONS TO EXTENDED OPERATORS ON THE LATTICE

Phys: Letters B125, 77 (1983},

F. Palumbo: o

QUANTIZATION OF GALILEAN GAUGE THEORIES

Lett. Nuovo Cimento 37, 81 (1983).

M, Greeor
TRANSVERSE HADRONIC ENERGY IN pp AND pp HIGH ENERGY COLLISIONS
Phys. Letters 1218, 360 (1983).

G. Battistoni, H. Bilokon; P. Campana, V. Chiarélla, A. Ciocio; A.F. Grillo, E. larocei; A, Marini, GiPs
Murtas; G Micoletti; F. Ronga; L. Satta, M. Spinetti, L. Trasattiy V. Valente et alit ‘
THE USE OF MULTIPLE COULOMB SCATTERING IN THE DETERMXNAT‘IONOF TRACK FLIGHT
DIRECTION IN FINE GRAIN DETECTORS FOR NUCLEON DECAY EXPERIMENTS.

Y.N. Srivastava and A, Widom:

HAS PROTON HAD TIME ENOUGH TO DECAY?

Lett. Nuovo Cimento 37; 267 (1983).

S. Faini: ,

IMPIANTO DI RAFFREDDAMENTO PER DUE LASER DA 32 FE 40 KW,

As Esposito and M. Pelliccioni o ; o ‘ _
RADIATION P]ROTECTIVON‘ MEASUREMENTS AROUND THE NEW POSITRON CONVERTER TARGET
Submitted to Annali di Radioprotezione,

s Palumbos ‘ _ ‘ & ‘ ‘

PHYSICAL EFFECTS OF BOUNDARY CONDITIONS IN GAUGE THEORIES

Phys: Letters 1328, 165 (1983).

P, Spillantini and M. Steuer:.

'BEHAVIOUR OF SMALL STREAMER TUBES AS A FUNCTION OF THE ANGLE BETWEEN THE WIRE

AND THE INCIDENT PARTICLE,
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E. Palumbo: o

QUANTIZATION OF GALILEAN GAUGE THEORIES

Submitted to Nuel, Physics.

C. Sanelli e M. Vescovit ‘ o o
MODIFICA DEGLI IMPIANTI DI ADONE PER It FUNZIONAMENTO A FREE ELECTRON LASER.
B, Spillantinis ‘ , o

USE OF U02 and U308 POWDERS IN HADRONIC CALORIMETERS.
PRODUCTION OF TRANSVERSE ENERGY IN HADRON COLLISIONS
Talk given at the XVIll Rencontre de Motiond; Les Arcs, France, March 1983.
M. Basile, ...y B. Esposito, M. Spinstgi, G. Susinno, L. Votano et al.:

HADRON COLLIDERS VERSUS ¢'e” COLLIDERS

Presénted at the 3rd Topical Wotkshop on Proton Antiptoton Collider Physics, Roma, January 12-14,
1983,

M. Enorini, G. Giammarchi, D. Menasce D. Pedrini and A, Zallo:

A MONTECARLO PROGRAM FOR BEAUTY AND CHARM PHOTOPRODUCTION AT THE
TEVATRON ENERGIES.

M. Enorini, F.L. Fabbti and A, Zallot

HUNTING THE ANOMALOUS.

G. Paricheri and YN, Stivastava

THE KNO FUNCTION AND OTHER SOFT GLUON EFFECTS AT THE COLLIDER
Talk giveh at the XVIIl Rencontre de Moriond, Les Arcs, Frahcey Match 1983,

G. Péntheri; A, NakamiiFa and Y.N. Srivastavas ;

THE INTRINSIC TRANSVERSE MOMENTUM OF BRELL-YAN PAIRS

Z. Phyéik C21, 243 (1984),

DEEP INELASTIC SCATTERING AND SOFT (pp) INTERACTIONS: A COMPARISON
Lett. Nudvo Cimento 36, 303 (1983).

8. Basile, ..y Bo Espésito, G. Sudinno, L. Vetano et alt ‘ )

EXPERIMENTAL PROOF THAT THE LEADING PROTONS ARE NOT CORRELATED

Niovo Cimento 734, 329 (1983).

G. Bonvicini; .i; B. Egposito, Gi Susinro, Li Votatio et alit ; v (

MEASUREMENT OF FORWARD AND BACKWARD MEAN CHARGED-PARTICLE MULTIPLICITIES IN
HIGH-ENERGY (pp) SOFT INTERACTIONS AND COMPARISON WITH HIGH-ENERGY NEUTRINO
AND ANTINEUTRINO DEEP INELASTIC SCATTERING

Lett: Nuove Cimento 36, 555 (1983).

1. Berbiées; ..y B, Espositoy G. Susinno, L. Votano et alt

EVIDENCE FOR Tl;'{E SAME TWO-PARTICLE CORRELATIONS IN RAPIDITY SPACE IN (pp)
COLLISIONS AND (¢"¢”) ANNIHILATION

Lett. Nuovo Cirmentd 36, 563 (1983).

U Bizzarri, M. Conte; R Scrimaglio, L. Tecchio and A. Vignatis

HIGH-ENERGY ELECTRON COOLING AT LEAR

Nuove Ciments 73A, 425 (1983) _

M. Benfatto, A. Bianconi, L Davoli, L. Incocciay S. Mobilio and S. Stizza:

ROLE OF MULTIELECTRON EXCITATIONS IN THE L3 KANES OF P d

Solid State Cormm. 46, 367 (1983).

Ed Etim!

QUARK MASSES FROM THE VECTOR MESON SPECTRUM

das *The High Energy Limit" (Plenum, 1983), p. 343.

E. Etim! o e ;

INDUCED GRAVITY IN QUANTUM THEORY IN A CURVED SPACE

das "The High Energy Limit" (Plenum, 1983); p. 367,

P. De Felice, RiM.G: Ocone and A, Rindis o _
PRODUCTION CROSS SECTIONS FOR Sr AND Cs BOMBARDED BY 600 MeV PROTONS
Submitted to Nucl. Physics.

G Patlsle e .
THEORETICAL ASPECTS OF COMPUTER EVALUATIONS OF THE HADRONIC MASS SPECTRUM
Talk given at the Trieste Meeting, December 1983,
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G Parisi: , ‘

THE STRATEGY FOR COMPUTING THE HADRONIC MASS SPECTRUM

Contribution to the Les Houches Mesating, March 1983,

F. Palumbos: ‘ o » 3 v

EXACT FORM OF THE QUARK-QUARK INTERACTION {N NONRELATIVISTIC QCD :

Seminar given at the School oh Mesons, Isebas, Quarks and Nuclear Excitations, Erice, 6-18 April
1983. N

G. Cortradi, L. Daniello; M. Enorini, F.L. Fabbri; M. Giardoni, P. Laurelli, L. Passamonti, L. Satta, P.
Spiltantini, V. Russo and A. Zallot

A NEW SET OF MULTIGAP PLANE PROPORTIONAL CHAMBERS FOR THE  NAl VERTEX. -
DETECTOR.,

M. Pelliccionit » ‘

DOSIMETRIA E CONTAMINAZIONE NEGLI AMBIENTI Bf LAVORO . ) :
Relazione su invito presentata al Cohvegno ltalo-Francese di Radioprotezione, Firenze, 30.Maggio - 1
Giugno 1983, _ :

S, Guiducel, My Preger, B, Spataro e M. Vescovi:

1L NUOVO SISTEMA DI INIEZIONE DEL LINAC DEI LNF.

G. Martinelli; G. Parisi; R. Petronzio and F. Rapuano:
BOUNDARY EFFECTS AND HADRON MASSES IN LATTICE QCD
Phys. Letters 1228, 283 (1983).

R. Baldini-Celio, F. Celani; A Codino, F.L. Fabbri, M. Giatdoni, P. Laurelli; G. Rivellini, L. Satta, P.
Spillantini, A, Zallo et al.s

A SET OF MULTICGAP PLANE PROPORTIONAL CHAMBERS WITH OPTIMISED SENSITIVE SURFACE
AREA FOR A VERTEX DETECTOR )

3, Phys. E: Sci. Instrum. 16, 532 (1983).

A. Nakamura; Gi Pancheri and Y. N. Srivastava: e .

SOFT QUANTUM CHROMODYNAMICS RADIATION AND THE WEAK BOSON TRANSVERSE
MOMENTUM ) o Co
Submitted to Phys. Rev. Letters.

P. Chiappetta and Mi Greco: -
TRANSVERSE MOMENTUM DISTRIBUTION FOR WEAK BOSONS AT THE pp COLLIDER”
Phys. Letters 1358, 187 (1934). ,

E. Burattini; A, Reale; E. Bernieri, N. Cavallo, A. Morone, M.R. Masullo, R. Rinzivitlo, G. Dalba, P,
Fornasini and C. Mehcuccinis

EXPERIMENTAL ACTIVITY AT THE ADONE WIGGLER FACILITY

Nucl, Instr. & Meth. 208, 91 (1?5;3).

M. Albicoccod
LD-16 (DRIVER LED).PILOTA PER |6 LED.

G. Bonviciniy ..., B, Esposito, G. Susinno, L. Votano et al: ~ -

EVIDENCE FOR THE SAME INCLUSIVE FRACTIONAL-ENERGY DISTRIBUTIONS IN SOFT (pp)
INTERACTIONS AND IN (iip) DEEP INELASTIC SCATTERING : .
Lett: Nuovo Cimento 37, 289 (1983).

C. Sanelli: - S
STATO ATTUALE DELLA DISTRIBUZIONE DI ENERGIA ELETTRICA: PROSPETTWE’FUTURE.

F. Antonangeli, A. Balzarotti, L. Incoccia and M. Piacentini: )
DICHROISM OF THE EXTENDED X-RAY ABSORPTION FINE STRUCTURE IN GaS.

FFi Palumbo:

SPIN-ISOSPIN EXCITATIONS IN LIGHT DEFORMED NUCLE! S e
Talk given at the International School of Nuclear Physics - 7th Coutse: Mesons, Isobars,.Quarks and
Nucléar Excitations, Erice, April 6-18, 1983,

M. Gréco:

FI!GH'E.r PRODUCTIONS IN QCD.

Submitted to Nucl Physics.

A, Nakamtra and-F: Palumbio: , .
V‘ACUUM PROPERTIES QF THE WEN-ZUMINO MODEL IN THE ¢ - & LIMIT - -

Phys. Letters 1358, 96 (1984).

P. Levi Sandri: o
ON LINE TRACKS IDENTIFICATION IN A SCINTILLATION COUNTER RANGE TELESCOPE.
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R: Stimaglio e A. Tranquilli: y

INTRODUZIONE AL FOTOVOLTAICO.

3. Berbiérs; .., B. Esposito, G Susintio, L. Votano et ali N
STUDIES OF TWO-PARTICLE CORRELATION IN RAPIDITY SPACE IN (pD) COLLISIONS AT
(Afs). =305 44 and 62 GeV .

Lett.Buovo Cimento 37, 246 (1983).

M. Basile, ..., Bs Esposito, Gi Susinnoy L. Votano et al. o

A STUDY OF POSSIBLE NEW HEAVY’-’FLAVOUR PRODUCTION AT THE CERN (pp) COLLIDER

Létt. Nuovo Cimento 37, 255 (1983)

R. Benzi, G. Parisi, A: Sutera and A. Vulpiani

A THEORY OF STOCHASTIC RESONANCE IN CLIMATIC CHANGE

Siam J. Appl. Math, 43, 565 (1983),

G.P. Murtas: o ‘ » o _

COHERENT PHOTON EMISSION BY HIGH ENERGY ELECTRONS AND POSITRONS AND POSSIBLE
USE OF A CRYSTAL AS DIRECTIONAL DETECTOR ; ,

it "Miniaturization of High Energy Physics Detectors”, Ed. by A, Stefanini (Plenum, 1983), p. 221,

M. De Crescenzi; F. Antonangeli, C. Bellini and R. Roseis ‘
SURFACE EXTENDED ENERGY-LOSS FINE STRUCTURES OF OXYGEN ON Ni(100)
Phys. Rev. Letters 50, 1949 (1983).

- S. Ferrara and F. Pahjmbo:

GALlLEAN APPROXIMATION OF MASSLESS SUPERSYMMETRIC THEORIES .
in "Unification of the Fundamental Particle Interactions - II'y Ed. by E. Ellis and S. Ferrara (Plénum,
1983) pi 515.

M. Anélli, R. Bonini, G. Catitti, V. Chiarella, U. Denni, A, Di Virgilio, L. lannotti, D. Pistoni, M.
Santonhi e A. Tiburzis

REALIZZAZIONE AUTOMATICA DEGLI ELETTROD! DI LETTURA PER L'ESPERIMENTO NUSEX.

G. Pancetieri and YN, Srivastavas _

RADIATIVE CORRECTIONS FOR z° MASS AND WIDTH DETERMINATION AT THE pp COLLIDER
Phys. Letters, 1378, 117 (1984).
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