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Italy at CERN

Italian Industrial Exhibition at CERN (Bldg 60)

s15-361088  LIST OF EXHIBITORS

Organized by the Italian Institute for Foreign Trade (ICE)

For further information, apply to:

{CE Branch Office

Limmatstrasse 23
CH-8005 ZURICH
Tel. 01/42 7505 Telex 822 635 Telefax 01/44 54 14

A.C.S. S.p.A.

Angelantont Climatic Systems

I-06056 MASSA MARTANA (PG)
Tel. 075/88 92 21

Telex 660 147 ACS PGI

Telefax 075/88 97 70

Main production line:
Environmenial 1est chambers
and burn-in systems.

Exhibited products:
Climatic test chamber mod. UY 180,
Thermal shock test chamber mod. CST 27/2 T.

ANSALDO COMPONENTI
S.p.A.

Via Pacinotti 20
I-16151 GENOVA
Tel. 010/41 031

Telax 270 006 ANSCOS
Telefax 010/41 68 68

Main production line:

Steam generators and nuclear components. Steam
turbines and heat exchangers. Electric machinery
and magnets. Hydraulic turbines and hydropower
components. Transformers, reactances and capa-
citors. Autemated production technelogies

Exhibited products:

Cross-section of “8T" LHC model. Quadrupcle
magnet for LEP project. Excitation and intercon-
nection bar for dipale magnets of LEP project.
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API
ASSOCIAZIONE PICCOLE
E MEDIE INDUSTRIE

Corso Galileo Ferraris 70
1-10129 TORINO
Tel. 011/55 28 |

Telex 221 109 APITO |

— CIFET S.r.l. Main production line:
o General steel structures, miscellaneous metals,
Wi Yagize | construction with spacial metals
1-10143 TORIND
Tl 70740 79 G2
Telen 227 108 T

Main production line:
Steel works prefabricated buildings, steel cold
bended sections.

- C.I.P. - COMPAGNIA ITALIANA
PROFILATI S.p.A.

Strada Statale 23 - km. 13,200
1-10060 CANDIOLG (TO)

DEMO ARMADI RACKS
5o combard a 37

1-10099 S. MAURD TORINESE (T}
Tel 011724 43 5264

E.E.D. S.r.l.

Via Brandizzo 178
I-10088 VOLPIAND (10}
Tir 31 /SER AL B

HINH]

GALLO & QUAGLIA S.N.C.

Yia Challant 34
1-10142 TORIND
Tel D11/7016 93

ITALCONTAINERS $.1.1.

Strads de Crosso 5378
1-10135 TORINO
Tel 011/34 3825 - 340288

ITALVALV DI R. ROVETA & C.

Struda el Cerriarg 77

1-15060 SANT'ANTONIO Di BASALUZZO (AL}

Tel. [143/427-7
Telas 214 114 1IY SAR
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Main production line:
International standard 19" size cabinets, card bas-
kets, containers, aluminium consoles.

Main production line:

Security access cantrol for LEP. FASTBUS mo-
dules for nuclear physics cxperiments. CAMAC
modules for nuclear physics experiments.

Main production line:

Planning and manufacturing of dies for sheet cold-
working, planning and construction of any com-
pressed air or oleodynamic operating equipment.
Manufacturing of lead parts for radioactivity shield-
ng.

Main production line:
Sheet metal and latticework containers. Special
containers, ramps, har-holders

Main production line:
Ball walves, buterfly valves, diaphragm valves,
check valves.

Exhihkited products:
Parts of steel structures

Exhibited products:
Photographs and specification sheets.

Exhibited products:
Card baskets.

Exhtibited products:

Security access control for LEP. FASTBUS mo-
dules TDP for ALEPH. FASTBUS modules TDP for
QPAL. Modules UCAL for UA 1. FASTBUS mo-
dules FEMC for DELPHI.

Exhibited products:
Lead containers. Syringes shieldings.

Exhibited products:
Sheet metal containers.

Exhibited products:
Photographs and specification sheets.



— Consorzio METALLIA

Curso-Orhassany 249
1-10137 TORINO
let D117 397
Te'ex 220 296

— — AMERIO S.N.C.

vig Caragiio 132/7

1-10141 TORIND

Tel. 0114332 98 61 - 33 62 UZ
Teler 2201 280

- — ATLA S.r.L

Yia Padara Infeorz 44
1-10023 CHIERI (TO)
lel 011 2346
Telex 220 236

- - DUE M.C. S.N.C.

Yis Hzic 4377

1-10142 TORIND

Tel. Di1/70°6 /2 - 30 11 R00
Tek 770 285

~ - FIL-PA

Via Caragho 134/11
1-10141 TORIND
Te (11438 37 61

Hwex 2100447 CALICR |

- - FIMS Spirale Fahbr. Ital. Malle
Wiz Frajus 16
1-10098 BETNASCO (TD)
Tei (11734 90 536
Telex 220 231

- — OMICRON DUE S.N.C.

Vicolo Mungis 13
1-00043 ORBASSAND (TD)
Tel. D170 71 Z05 - A0 1 RO
Telex 220 786

Main production line:
Small and medium series of turned parts. Thread
rollings

Main production line:
Tanks and parts for vacuum, welding and brazing
under vacuum, electroerosion

Main production line:
Equipmesnt, prototypes and mechanical compe-
nents of medium and small series.

Main production line:
Medium and high series of small turned parts

Main production line:
Springs in steel wire and strips.

Main production line:
Dies for sheet, plastic and rubber. Cold forming of
parts.

Exhibited products:
Turned and rollad parts.

Exhibited products:
Yacuum tanks, flanges and honeycombs.

Exhibited products:
Flanges, rings and shafts.

Exhibited products:
Small turned parts.

Exhibited products:
Springs.

Exhibkited products:
Flanges, supports and parts.

AUR EL S.p.A.

Via Casadei 7

1-47015 MODIGLIANA (FO0)
Tel. 0546/91 124

Telex 550 518

Main production line:

Hybrid thick film circuits, charge preamplifiers,
thick film manufacturing equipments, hybrid gir-
cuits production equipments

Exhibited products:
Charge preamplifiers. Ampiifiers. Custom high en-
ergy physics and research products.

AUR EL MICRO-
SYSTEM
S.r.l.

Via Momte Grappa 73
1-21049 TRADATE (VA)
Tel. 0546791 124

Telex 550 518

Main production line:

Hybrid thick film circuits, charge preamplifiers,
thick film manufacturing equipments, hybrid cir-
cuits production eguipments.

Exhibited products:
Charge preamplifiers. Amplifiers. Custom high en-
ergy physics and research products.
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C.A.E.N. S.p.A.
COSTRUZIONI
APPARECCHIATURE
ELETTRONICHE
NUCLEARI

Yia Yetraia 11

1-65049 VIAREGGIO

Tel. 5584/39 56 74 - 39 60 90

Telex 5B0 112 CAEN ! Telefax 0b84/39 60 34

Main production line:

Electronic instruments for high energy physics in
different standards (NIM, CAMAC, FASTBUS). Di-
scriminators, logic modules, data acquisition and
control modules, etc.

Exhibited products:

SY 127 General purpose multuchannel high voltage
systern. SY 170 Muitichannel high voltage divider-
distributor. PS 35-100 3, 5kV, 100mA power
supply. N 126 8kV reversible polarity 1-Unit NIV
power supply. N14E5 Quad scaler and presct coun-
tertimer. N 146 Programmable delay unit. N 147
Programmable attenuator unit. N 96 8-fold fast
discriminator. 22258 Dual gate generator and tim-
er. N81 A double programmable logic unit. AT19A
CAENET control box. C111 CAMAC controller
interface. C177 32-channel programmable fast
discniminator. C117A CAENET CAMAC controller.
C139 CAMAC controller for SY 127 system.
C 187 Swreamer wbes data acquisition system.
PCFB PC 1o FASTBUS interface. FBI FASTBUS
backplanc indicator (CERN design}

CONSORZIO PROVEX

Yiale Milano 16
1-21100 VARESE
Tel. 0332/24 00 06
Telex 380 378

- C.E.A.L Elettronica S.p.A.
Vg Cenia !
1-21052 BUSTO ARSIZIO {VA)

X lq 1

- ICEL SR.L

W Dery Jutker CB
1-21053 CASTELLANZA (VA)

- MARCORA FORGIATURA SAS

Wi blarpor 14

‘ersen P g C
SENCCL §
LBIZZATE (YA}

- SIPUR SDF

o Punzeli Poo g
Yia & Peenando 7
1-21010 VER
e TEEL AR
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Main production line:

Electrical apparatuses for low and medium voltage.
Electric switch board. Electronic apparatuses for
autematic process control.

Main production line:

Synthetic film and aluminium clectrolylic capaci-
tors. Machines and complete lines for electric ca-
pacitors production.

Main production line:
Free die steel forgings up to kg. 5000. Rolled steel
rings up te diam. max. mm. 2500

Main production line:

Special screws and bolts both lathed from bars or
electrepressed. Small metallic precision items.
Building and assembly of small mechanical de-
vices. Piugs and sockets for electronic appar-
atus

Main production line:
Hand pallet truck. Hand and electric powered fork
lift trucks. Lifting crane

Exhibited products:
Samples of electrical apparatuses
and catalogues.

Exhibited products:
Samples of electrical capacitor and catalogues.

Exhibited products:
Photos of production and calalogues

Exhibited products:
Small samples of wrned items and catalogues.

Exhibited products:
Photos of production and catalogues.
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- TA-MEC Of. Mecc. di Giorgic
e Paolo Tagliabue S.N.C.

W13 XSS I

1-21019 SOMMA LOMBARDD {VA)
Tel [0031:25 44 B5
Tsles 3
Pelutas 0331727 A

- TERZI ENFICO PROFILATI

Yia Triegts 7
1-210011 CASARATE SEMPIONE (VA)
T U3 e 12

1003 FROY
3163 00 BE

-~ VENTAX SAL
iz Boricalza 102
1-21012 CASSAND MAGNAGO [VA}
Tel, (144520074 0d
RN SRCBL | PER WEHTAR

- ZA-BER S.p.A.
Wia Adaz 21
1-21015 LONATE PAZZOLD (VA}
Te 1A

ObL 0 PER 7ARFR
AR i

Main production line:

Working of tubes, profiles and cold working of
wires by automatic CNC machines and up-to-date
control systems.

Main production line:
Cold shaped steel profiles. Standard and on
request special profiles.

Main production line:

Axial fans for industrial applications of 500 mm up
ta 6MT propelier diameter, made of aluminium
alloy.

Main production line:

Special mechanical workings with high technology
and C.N.C. machines. Electronic and chrome cast
won workings.

Exhibited products:
Srmall samples and catalogues.

Exhibited preducts:
Small samples of cold profiles and catalogues

Exhibited products:
Photos of production and catalogues.

Exhibited products:
Photos of production and catalogues.

DE PRETTO-ESCHER
WYSS S.p.A.

Yia Daniele Manin 16-18
1-36015 SCHID {V1}
Tel. 0445/69 15 11
Telex 480 138 DPEW S |
Telefax 0445/51 11 38

Main production line:

Special mechanical components for ultra high
vacuum, crycgenic or high temperature environ-
ments.  Hydroelectric  machinery and plants.
Machinery and equipments for paper industry.
Steam turbines [ABB licence). Turbocompressors.
Iron castings.

Exhibited products:

Pictures of special mechanical components such
as vacuum vessels, RF caviues, RF antennse. Pro-
totype of high precision mechanical stainless steel
vacuum brazed component for BF transmission.

ELEMER SRL

SS. 407 Basentana KM. 75,500
I-75010 BORGD MACGCHIA
FERRANDINA (MT)

Tel. 083b/75 71 87

“Telex 812 564 IMPES |

Telefax 0835/75 71 86

Main production line:

MV switchboards {metal clad, protected type,
MCC type). LV switchbeards [(power center,
MWW with drawers), LV distribution switchboard,
LV control, LV protection, electromechancal logic
LV switchboards, programmable logic LV, distri-
bution batteries, mimic-diagram boards.

Exhibited products:
Light blowups posters.

gl
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EUROPA METALL! LMI
S.p.A.

Borgo Pinti 99
1-50121 FIRENZE
Tel. 055749 741

Telex 571 538 SMIFI |
Teletax 0hb/247 90 67

Main production line:

Superconducting wires and cables, mineral insu-
lated cables, copper for nuciear fusion, special sec-
tion, copper and copper alloys sheets, copper
tubes bars and insulated, copper tubes for air con-
ditioning.

Exhibited products:
Superconducting wires and cables, mineral insu-
lated cables, copper for nuclear fusion.

L.E.A. SYSTEMS SRL

Via Edisan 7

I-20090 SEGRATE (MI)
Tel. 02/213 0530 - 21332 29
Telefax 02/213 37 29

Main production line:

Stabilized DC power supplies, voltage and current
adjustable for laboratory use, single and dual cut-
put CAMAC systern power supplies. 19" 3U rack
power supplies, single and dual cutput. Sinus wave
static inverters from 50 VA 10 4000 VA. DC/DC
converters output from 100 to 500 W.

Exhibited prodticts:
Stabilized power supplies, inverters.
CC/DC converters

METALTRECCE S.N.C.

Via Meucci

1-36040 BRENDOLA {VI)

Tel. 1444/60 00 80 - 60 15 045

Telex 480 155 INDVI PER METALTRECCE
Telefax. 0444/60 16 (5

Main production line:

Solid/flexible signal and centrol cables, security
and fire alarm cab'les, telephone cables, RGand TV
down lead, TV camera and CCTV cables, super-
flexible cables for special purposes, special cables
produced under customer specification.

Exhibited products:
Samples of cables.

0.C.EM. S.p.A.

Via Z Agosto 1980 11

I-40016 S. GIORGIO DI PIAND (BO)
Tel. 051/88 /1 727

Telex 510 893 OCEM |

Telefax (61/89 75 49

Main production line:
Power electronic

Exbhibited products:

Power supplies for scientific laberatones. No-
break power supplies {5800V A up to 200 kVA).
Frequency-converter. Regulators for airfield light-
ing. Cathodic protection. Fiber optic Iinks.
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OLIVETTI ING. C. & C.
S.p.A.

Via Jervis 77

1-10015 IVREA (T0)
Tel. 0125/525

Telex 210 030 OLIVE |
Telefax 0125/52 16 71

Main preduction line:

Electronic typewriter and wardprocessing, micro-
computers, printers, minicomputers, terminals,
telecommunication systems and archives sys-
tems.

Exhibited products:

Personal computars: M240, M280, M280, M380,
M380C et M380T; printers: DM 100, DM 296,
DM 600 PG 208 and minicomputer LSX 3020.

OLIVETTI-HERMES
(Suisse) SA

Industrigstrasse 0
Postfach

8304 WALLISELLEN
Tel. 01/830 62 62
Telex 828 650 OLI CH
Telefax 01/830 56 B4

Main production ling:
Electronic typewriter and wordprocessing,
printers, minicormputers, terminals.

OLIVETTI VENTE SA

Rue Thelberg 8
1201 GENEVE
Tel. 022/4509 30
Telefax 022/34 24 66

Main production line:
Electronic typewriter and wordprocessing,
printers, minicomputers, terminals.

PASSONI E VILLA S.p.A.

Viale Suzzani 229

1-20162 MILANG

Tel. 02/642 14 51 - BAT 38 21
Telex 330 420 PASVIL

Telefax 02/642 34 22

Main production line:

Condenser bushings up to 1200 kV. Capacitor vol-
tage transformers. Coupling capacitors for carrier
transmission. Capacitors for HV circuit breakers.
Power facicr capacitors. HV capacitors for special
applications. HVY pulse generators..HVY direct cur-
rent generators. Test transformers. Gas standard
capacitors.

Exhibited products:

High voltage DC generator 160 kV/16MA. Control
desk with power unit and regulation unit. Energy
storage capacitor 40 kV 7 NF.
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RAFFAELE RIMASSA
S.p.A.

Yia M. Dusma 87

I-16042 CARASCDO (GE)
Tel. 0185/35 00 72

Telex 270 679

Telefax 0185/35 08 80

Main production line:

Raripress hydraulic cylinders and rams, hand
pumps, pawer units, valves and accessories for
high pressure circuits {700 bars), custom-built rar-
ipress, raritest pneumatic and hydraulic education-
al and industrial test stands.

Exhibited products:
Cylinders, band pumps, power units and accesso-
ries for high pressure circuits (700 bars).

RIAL S.p.A.

Via Novara 6/A

1-43100 PARMA

Tel. 06217771275 - 7172193
Telex 531 543 RiALl

Tetefax 0b21/77 32 68

Main production line:

lon pumps and systems related to clean vacuum
and ultra high wvacuum, evaporation, surface
studies, microscopy, etc.

Exhibited products:

LEP bellows, ultra high vacuum valves, motion
faedthroughs#tridimensional manipulators, muli-
ways crosses, knudsen evaporation cells.

S.C.L. SRL
SECURITY COMPUTER
LINE

Via Brescia 6

1-26018 MONTICHIARI! (BS)
Tel. 0307996 1180 - 995 11 79
Telex 304 470 CSP DIE |

Telefax 030/67 61 67

Main production line:
"Tutor” small defence computer, suitable for anti-
gas, anti-fire and anti-theft watch.

Exhibited products:
“Tuter” computer.

SILENA S.p.A.

Via Firenze 3

1-20063 CERNUSCO SUL NAVIGLIO (M)
Tel. 07/923 33 31 - 934 86 76

Telex 322 523 SILENA |

Telefax 02/923 32 93

Main production line:
Design, production and sale of electronic instru-
mentation for analysis of nuctear radiations.

Exhibited products:

Date acquisition system in the CAMAC standard,
multichannel analyser mod. "Varro” New NIM-
standard analyser "Series 89", system based upon
use of the memary buffer mod. 7937 for nuclear
spectroscopy  measurements,  environmental
monitoring system.
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VARIAN S.p.A.

Viale Rivoltana 8

1-20090 SEGRATE (MI}
Tel. 02/753 16 51

VARMIL |

Telefax 02/753 40 03

Main production line:

Flanges and supplies for high and UH vacuum
valves, feedthroughrings, windows, turbomolecu-
lar pumps, ion pumps star-cell, diffusion pump sys-
tem, leak detection eguipment, special feed-
threugh fer high vacuum, control units for medium
high and UH vacuum, ion pumps system for UMV,
production of special units.

Exhibited products:

Turbo malecular pump system mod. Turbo-
VCART/200, ion pump mod. Star-cell 60 L/SEC.,
control unit mod. Star Link. Leak detection system
mod. Helium SPY 2000, flanges and supplies.

VEAM S.p.A.

Via Statuto 2

1-20020 ARESE (M1}
Tel. 02/938 02 12

Telex 332 b02

Telefax 02/938 50 00

Main production line:

Electrical connectors according to spec. MIL-C-
5Q15/MIL 26482 Serie 1 and 2 / VE95234 /
V(95328 / COAX / DIN41612 / |[EEE323-344-
383,

Exhibited products:
Electrical connectors.

ZANON E. S.p.A.

Via Vicenza 113
I1-36015 SCHID (V1)
Tel. 0445/67 04 [0
Telex 480 069 ZANON |
Telefex 0445/67 05 62

Main production line:

Prassure vessel of any type, vacuum chambers,
internals for reactors, heat exchangers, test cir-
cuits, reactors, columns, autoclaves, vessels and
tanks, piping systems and components for nuclear
power stations such as special heat exchangers,
circuits with instruments etc.

Exhibited products:
Enlarged slide panels.

Xl
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A

solid chUNK of new physics

Delegates at last year’'s meeting at Protvino
{Moscow region) reviewed the exciting pros-
pects for experiments at the new UNK 3
TeV proton accelerator/collider now under
canstruction.

i ”.|9:

B MEXAYHAPOAHOE COBELL

Opening the International Work-
shop on the Experimental Pro-
gramme at the future Serpukhov
accelerator and storage complex
(UNK}, held at Protvino, Moscow
Region, USSR, under the sponsor-
ship of the USSR State Committee
for Atomic Energy and of the Prot-
vino Institute of High Energy Phy-
sics last year, Vice-President of the
USSR Academy of Sciences A.A.
Logunov reminded the audience
that an important decision on the
future of high energy physics in the
Soviet Union had been made only a
few months previously. The UNK
project is now considered as one
of the major government enter-
prises for the coming years, and
will be strongly supported by the
national industry resources {see
January/February issue, page 3).
Logunov stressed that following
these decisicns the physics com-
munity should be ready for ex-
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tracted beams from the supercon-
ducting 3 TeV (3000 GeV} machine
in 1993, while the addition of a se-
cond ring would give 6 TeV total
energy proton-proton collisions in
1995.

In addition, as soon as the tun-
nel for the UNK proton machine is
ready, the construction team will
start tunneling for the electron-po-
sitron linear collider on site close to
Protvino. This collider wil! begin
operations around 1996 at an ener-
gy of 500 GeV per beam, and will
later be upgraded to 1 TeV.

The meeting was designed to
update the international physics
cammunity on the UNK project and
evaluate critically the main aspects
of the research programme now
being pianned for the first years of
operation. It was structured in
three sessions, with theoretical, ex-
perimental and instrumentational
aspects of the UNK research pro-

AHWE 110 9KCNEPVMEHTANLHOR 1P OFFPAMME YK
INTERNATIONAL WORKSHOP ON THE EXPERIMENTAL PROGRAM AT UNK

gramme covered.

Machine structure and paramet-
ers as well as the status of the
construction were covered by K.P.
Myznikov.

Theoretical problems related to
future experiments at UNK were
discussed in several talks by mem-
bers of the theory working group
from the Protvino Institute of High
Energy Physics. These included
soft and semihard hadronic colii-
sions (V. A. Petrov), composite
structure of leptons and quarks
{Yu. F. Pirogov), supersymmetry
and superstring manifestations
{A.G. Liparteliani), heavy quarks
{S.R. Slabospitsky} and polarization
phenomena {S.M. Troshin}. Per-
spectives for TeV neutrino beams
were reviewed by V.A. Tsarev {Le-
bedev Physical Institute}. Almost all
speakers were optimistic about
UNK's potential for revealing new
phenomena, even when competing



THE PERSONALIZED MCA

¢ Readily integrated into existing
laboratory instrumentation

# Gradually expandable by adding
SILENA NIM input modules as new
applications evolve

+ Easily interfaced to the most
popular computers through existing
communication protocols

e Quickly coupled with an external
video terminal for space saving

¢ PHA with up to 4 inputs: 3 usec
Conversion Time

* MCS Stepping Time with single input:

1 usec min.
with up to 4 inputs: 4 psec min.

SILENA

RIS SoCIETA PER L'ELETTRONICA AVANZATA

SILENA Spa - Via Firenze, 3
20063 CERNUSCO S/N (MD)

Tel. 02/9233331 (3 linee r.a.)
Telex 322523 SILENA |

ADVANCED

SILENA WISSENSCHAFTLICHE
INSTRUMENTE GmbH
{Krnphysikalische MefBsysteme)

Hénfig Strasse 7, 6467 Hasselroth 2
Tel. 06055 / 4021 - Telex 418491 siwi d

SILENA VERTRIEBSGESSELLSCHAFT mbH
Gruener Weg 2

A - 2432 SCHWADORF, Austria

Tel. 02230/3263

adverteam




with other hadron colliders.

R.D. Peccei and A. Ali from
DESY locked for the challenges of
fixed target physics at UNK. In their
opinion, enthusiastically accepted,
UNK may operate as a hadronic B-
factory {for particles containing the
sixth 'beauty’ quark}, opening the
door to rare phenomena, in particu-
lar the CP violation in the B-sector
{so far the study of CP violation
has been limited to neutral kaons).
G. Preparata (Bari) spoke on spin
physics at high energies.

A number of experimenta! pro-
posals were presented, and the
discussion centred around the
priority experiments expected to be
ready when the new accelerator
starts running. A jet-target tech-
nigue is proposed for polarization
experiments in the internal beam
{presented by V.L. Solovjanov,
IHEP). The intention is to use both
the warm iron 400 GeV booster
and the 3 TeV superconducting ac-
celerator.

An extension of the current IHEP
research programme in the study
of gluon-gluon interactions was
presented by Yu. D. Prokoshkin
{IHEP). The proposed setup contin-
ues along the lines of the success-
ful GAMS programme at IHEP and
CERN which has recently discov-
ered the G(1590} and X{1800)
‘glueball’ candidates. Discovery of
the glueballs [particles composed
of gluons rather than quarks) and
the measurement of their spectrum
are generally considered a key step
in understanding how to apply
quark-gluon field theory (QCD) at
large distances.

The design for a new high-reso-
lution wide-aperture multiparticle
spectrometer for heavy quark
studies was presented by A.M.
Zaitzev (IHEP). This physics con-
centrates on B-particles, including
the mixing of neutral B mesons and
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CP-violation studies. Ultimately, the
experiment will run with beams of
about 107-108 particles per se-
cond, using a sophisticated trigger.

A second proposal along these
lines but with a special emphasis
on the hyperon beam was pre-
sented by A A. Vorobjev from Le-
ningrad {Institute for Nuclear Phy-
sics).

The neutrino programme was
the last in the list of fixed target ex-
periments but took longest to dis-
cuss. An approach to use neutrino
experiments as a tool to look for
deviations from the currently ac-
cepted standard model was pre-
sented by V.V. Ammosov {IHEP)
and S.A. Bunjatov {JINR, Dubna),
and updated in comments by R.
Leiste (Zeuthen, GDR), V. Khovans-
ky {ITEP, Moscow) and I'A. Savin
{JINR, Dubna), who concentrated
on a search for new phenomena in
the tau lepton sector.

A separate session was given
over to experiments at the future
UNK proton-proton collider at 3
TeV per beam and luminosity
4x1032_ S.P. Denisov (IHEP) and
V.N. Roynishvily {Thilisi)} had two
complementary proposals aimed at
different domains of collider phy-
sics. The first is a full solid angle
calorimetric detector with precision
tracking inside a superconducting
solenoid to locok for new behaviour
in violent collisions, while the se-
cond, still exploratory, envisages a
large streamer chamber surrounded
by photon calorimeters.

The Workshop was comple-
mented with detailed and very in-
teresting review talks by L. Monta-
net, CERN {fixed target programme
at CERN}, R. Ruckl, DESY {physics
at electron-proton colliders), R. Di-
xon, E. Knapp and T. Toohig {(pre-
sent and future particle physics in
the United States).

The UNK meeting highlighted the

high hopes that a new physics do-
main will be opened in 1993 with
the start of the 3 TeV fixed target
programme at UNK, while the sub-
sequent provision of 6 GeV colli-
sion energies would be a unique re-
search attraction.

From E. Kistenev
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Another ring for Saturne

With the very satisfactory commis-
sioning of the new MIMAS accu-
mulator/booster ring, the French
National Saturne Laboratory is pro-
viding its community of 400 re-
search scientists (half from abroad)
with a fivefold increase in the sup-
ply of polarized {spin oriented) deu-
terons at 1.15 GeV/nucleon, rein-
forcing its position as the world’s
most powerful source of polarized
particles, and up to tenfold in-
creases in the available levels of
light ions.

With also a wider range of ion
beams available for experiments,
Saturne is in a good position to ex-
tend its important physics achieve-
ments at the intriguing interface be-
tween particle and nuclear physics.
With results from higher energy ex-
periments at other Laboratories
with particle beams showing how
proten and neutron structure can
change with nuclear environment
(the 'EMC Effect’), and with ion
beams showing a new richness of
detail, physicists are looking hard
at the behaviour of particles in
nuclei. Results from Saturne on the
behaviour of nucleon excitations
and heavy mesons in nuclear colli-
sions could provide more valuable
insights.

In addition, the subtle effects of
spin in particle interactions are still
far from perfectly understood. Spe-
cialists are quick to point out that
spin is not just a 'useless complica-
tion’, and that particle physics will
only be well understood when spin
is made to fit nicely into the pic-
ture.

In 1982, Saturne successfully
tracked a path through the jungle of
depolarizing resonances to provide
beams of spin oriented particles at
the GeV level. With the world’s
most intense beams of polarized
particies, Saturne is a natural focus
for spin physics.
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The new MIMAS accumulator-injector ring
at the French National Saturne Laboratory.

Tepe VMR It F
FHNTANE tericnimont

The 31-metre MIMAS ring com-
missioned last October optimizes
the transfer of polarized particles
and heavier ions to the main ring,
while the old linac is retained for
use with light ions from the Amal-
thee source.

To minimize particle losses, MI-

The French National Saturne Laboratory has
granted the Groupe Etiropéen de Produc-
tions Electromécaniques et Electroniques
(GEPE) sole rights to these patented static
refays, designed and developed originally for
rapid switching in the supply for the magnet
coils of the Saturne synchrotron.
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MAS vacuum attains 5 x 10" torr,
with the whole ring undergoing a
week-long bakeout at 300C. Fast
kicker magnets pass beams to the
main ring in less than a microse-
cond at 12.2 MeV/nucleon. The
two radiofrequency accelerating
cavities operate between 160 kHz
and 2.48 MHz for accumulation
and subsequent acceleration, while
a special decelerating mechanism
facilitates injection (at 187.5
keV /nucleon) and stacking.

To reap the benefits of the in-
creased supply of particles, the ex-

perimental areas are being ex-
tended, in collaboration with the
German GSi Laboratory, Darm-
stadt, and with the Italian National
Institute for Nuclear Physics (INFN}.
Studies using the SPES IV spec-
trometer have shown how the pro-
duction of the delta {excited nu-
cleon) particle changes with differ-
ent nuclear targets, with the delta
appearing to show an affinity for,
and increased stability with, nuclear
matter. Other experiments have
shown an interesting correlation
between the production of eta

mesons and of pairs of pions. Capi-
talizing on the copious supply of
polarized particles, the production
of neutral pions is found to be
highly spin sensitive.

Saturne is one of the two Labor-
atories operated jointly by the Insti-
tute of Fundamental Research of
the French Atomic Energy Commis-
sion and the National Institute for
Nuclear Physics and Particle Phy-
sics of the National Centre for
Scientific Research, the other being
the GANIL heavy ion accelerator at
Caen.

Control systems
for experimental physics

At an international conference last
year at Villars-sur-Ollon (Switzer-
tand), scientists from all over the
world looked at the problems of
controlling complex physics instal-
lations, including particle accelera-
tors, nuclear reactors, large tele-
scopes and high energy physics
detectors.

The meeting, organized by the
European Physical Society's Inter-
divisional Group on Experimental
Physics Control Systems, EPCS,
brought together 180 scientists
from the world's leading exper-
imental physics research laborato-
ries, universities and industries, in-
cluding substantial delegations
from Czechoslovakia, Iraq, Israel,
Japan, the People’s Republic of
China and Poland. The absence of
the USSR delegation was much re-
gretted.

As physics installations get targ-
er and more complex, manual oper-
ation becomes increasingly difficult.
Safety, reliability and high perfor-
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mance require highlty sophisticated
control systems, necessarily more
expensive, conflicting with the cur-
rent economic restrictions. Never-
theless a continual effort ensures
that controls, aided by advanced
technology, keep pace with emerg-
ing requirements.

Main issues and trade-offs were
covered by invited papers giving
overviews of major control sys-
tems, and by contributed papers,
workshops, tutorials and exhibits.
To stimulate debate on topical mat-
ters, panel workshops {Architec-
ture, Interfacing and Intelligent Pro-
cess Equipment, Applications Soft-
ware, Operational Aspects, Auto-
mation, Software Engineering) cov-
ered a substantial part of the pro-
gramme.

While more complex machines
need more complex controls, rapid-
ly advancing technology makes
hardware costs dive. Current con-
trols tend towards fully distributed
systems with more locali intelli-

gence at the device level. Control
architectures are mainly based on
two-level networks, with a back-
bone, token ring or Ethernet, con-
necting workstations to mostly
VME-based front-end microproces-
50rs, Or concentrators, in turn driv-
ing local distribution networks (e.g.
1553R) to individual devices.

In such environments software is
becoming increasingly complex and
expensive, and the meeting empha-
sized software engineering. With
few well-integrated software engi-
neering tools for large projects on
the market, a number of recom-
mended strategies and techniques
were presented. Structured engi-
neering methods have proved their
worth in a number of control pro-
jects, and, though still in the proto-
type stage at accelerator Laborato-
ries, object-criented concepls
show some promising signs of
success.

Process control systems should
be reliable and flexible. Mainte-



nance eats into resources and pre-
cious operation time, so it is es-
sential to include monitoring to
trace system behaviour, or misbe-
haviour, and software should be
largely data driven. On-line data,
needed for real time activities, re-
lates to off-line data describing
operational constraints or providing
management information. The da-
tabase is thus an essential part of
the control system.

Good management requires solid
planning with identified milestones,
realistic schedules and defined bud-
gets. Gone are the days when inge-
nious engineers or physicists could
timber together some ad hoc soiu-
tion in their "spare time’.

Smaller installations with fewer
resources run into problems. There
was a clear call from the smaller in-
stitutes for help from bigger broth-
ers, for example with subsystems
available in kit form. Along these
lines, an initial working group aims
at standardizing the operational
control protocols of power con-
verters. Seven institutes are partici-
pating to this first collective EPCS
endeavour,

Applications software, a major
fraction of today’'s development
work, was looked at in detail. Re-
commendations included — a
layered structure of modules each
catering for a specific type of activ-
ity ; separation of code (a library of
reusable routines) and data (the on-
line data base); and housekeeping,
scheduling and similar activities in
standard modules. This should pro-
vide basic process-independent
packages into which specific appli-
cations can be embedded relatively
cheaply using data tables and short
special-purpose procedures. How-
ever further development towards
appropriate structures and standar-
dization is still necessary . Future
large controls projects should also

8

invest in appropriate engineering
tools developed in parallel with the
real-time system.

Efficiency, both in operation and
exploitation, calls for a single con-
trol room with standard consoles.
Traditional consoles with alpha-
numeric and graphic displays,
touch panel, tracker balls, etc, are
tending to be replaced by modern
workstations with powerful operat-
ing systems and graphics pack-
ages. Experience with these has
shown that their extreme flexibility
requires rules for consistent ev-
eryday use. Questions included —
Should alarms be included on the
main console workstation? Can a
single workstation display be mod-
ified for multiple access? Recom-
mended standard features included
summary status display, chronolog-
ical recording of events, covering
hardware faults and operator re-
quests, etc.

Discussing systems architecture at the re-
cent experimental physics controls meeting
in Viflars, Switzerland, are left to right, Mi-
chael Shea (Fermifab, US), Shin-Ichi Kuroka-
wa (KEK, Japan), Rudolf Steiner (G5!, Darm-
stadt, Germany) and Winfried Busse (Hahn-
Meitrner Institute, Berlin).

At the workshop on Automa-
tion, a number of levels were pro-
posed to define successive de-
grees of sophistication, useful
when reconciling goals and avail-
able resources. The lowest level is
data acquisition, for monitoring
operation and for developing con-
trol algorithms. The second is more
concerned with supervisory con-
trols, and the third incorporates
madeling programs to test pro-
posed changes. The fourth level
performs continuous controls with
the setpoints of the control loops
available to the operator, but main-
tained by the system to assure
steady operation. At the next level
the system is able to change the
state of the process according to a
master sequence, involving auto-
matic start-up and shut-down with
sequential control algorithms for all
process devices. The penultimate
level extends this sequential control
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to fault diagnostics and possible
system recovery. The highest level
of sophistication is automatic op-
timization through setpoint adjust-
ment and state changes, a field
ripe for artificial intelligence.

Present particle accelerators are
not highly automated, as it is felt
that measurements are not reliable
enough, there are insufficient con-
trol parameters and their settings
are often not sufficiently reproduci-
ble.

By special request, an additional
session was improvised on VMS
versus UNIX, highlighting the differ-
ences between a highly flexible
proprietary operating system and a
public cne.

It is increasingly becoming clear

that industry is ahead of the phy-
sics labs, both hardware- and soft-
ware-wise. Several tutorials ad-
dressed this problem:

buses, vital for connecting intelli-
gent physics equipment, were the
object of two lively sessions, in-
cluding one on the rising star of
VME;

the underlying principles of expert
systems, a new discipline, highly
promising for the experimental phy-
sics field, drew a large audience,
and was followed by examples
from industry and a demo;

highly relevant for controls was ob-
ject-oriented software design;

and finally SASD {structured analy-
sis and design}, a computer as-
sisted methodology for software

design and implementation.

Visits to CERN and to Ciba-Geigy
illustrated differences between in-
dustrial and scientific control sys-
tems. The former operate in well
defined, stable and understood
production environments, while the
latter, as exemplified by particle ac-
celerators’, are less well defined,
subject to change and have to
cope with process effects often
not fully understood.

Reflecting its success, it was
agreed that this type of conference
should find a venue once every two
years, in the intervening time com-
plemented by workshops and
study groups on specific subjects.

fFrom A. Daneels and B.Kuiper

Around the Laboratories

CERN/NOVOSIBIRSK
Lithium lens colla-
boration

The idea of lithium lenses to boost
the collection of antiparticles was
born at the Soviet Institute for Nu-
clear Physics at Novosibirsk and
subsequently exploited for use with
antiprotons at Fermilab and at
CERN, where 2 cm-diameter lenses
are employed.

For the ongoing censolidation
programme for CERN’s antiproton
supply, a larger {3.6 c¢m diameter}
lens is foreseen and a first proto-
type has been built at CERN. To
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With CERN's prototype large diameter {i-
thium lens for antiproton work on its
testbed at the Soviet Institute for Nuclear
Physics at Novosibirsk Laboratory are {left
to right} Robert Bellone, Gregory Silvestrov,
Tanja Vsevolozhskaya, Peter Sievers, Juri
Petrov, Victor Volokhov, Boris Bayanov and
Sacha Chernyakin. The lens underwent
500,000 pulses at 800 kA.
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Time Projection Chambers for experiments
at CERN's LEP electron-positran collider.
Top, Aleph (Photo CERN X577.2.88), and
below, Delphi (Photo Saclayj.

test performance at peak currents
up to 1 MA, this lens recently went
to Novosibirsk, where a 1 MA cur-
rent pulser had been made avail-
able to CERN.

Negotiations are continuing be-
tween CERN and Novosibirsk with
a view to extending this collabora-
tion.

CERN
Tale of two TPCs

Taking shape at CERN are the two
big Time Projection Chambers
{TPCs) for the Aleph and Delphi ex-
periments now being assembled
for CERN's new LEP electron-posi-
tron collider. These TPCs will track
and measure the particles in the
main centrai region surrounding the
electron-positron collision point.

The Delphi TPC recently arrived
from the French Saclay Laboratory,
and will undergo cosmic ray tests
in the coming months. Construc-
tion of the 3.1 metre long and 2.4
metre diameter cylindrical detector
is a CERN/France {College de
France/Orsay/Saclay) collabora-
tion. The casing is made of carbon
fibre to provide a rigid shell while
interfering minimally with traversing
particles (0.04 radiation lengths
thickness). 12 wire chambers using
16 layers of readout pads should
pinpoint to about 100 microns, and
provide particle identification below
8 GeV.

Electronics for the 22,000 read-
out channels include the 8-bit 15
MHz flash analog-digital converters
built by Thomson and specially de-
veloped in collaboration with
French research institutes {see May
1986 issue, page 17).

Aleph’s TPC effort is a collabo-
ration between CERN, Glasgow,
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Mainz, Munich (Max Planck Insti-
tute), Pisa, Trieste and Wisconsin.
With the accent on accurate mom-
entum measurements, the chamber
is big — 4.4 metres long and 3.6
metres across, making it the
world's largest. Momentum resolu-
tion of better than 0.15 per cent
above b GeV is envisaged. More
than 20 of the 36 wire chambers
have arrived from Munich, and the
full complement is expected to be
ready this summer.

The 47,500 readout channels
are also equipped with Thomson
flash ADCs. The detector is being
put through its paces before being
taken to the experimental hail un-
derground later this year.

FERMILAB
Successful fixed
target run

After eight months, 3000 physics
hours, and 35,000 data tapes, Fer-
milab’s most successful fixed-tar-
get physics run ended in mid-Fe-
bruary with the highest supercon-
ducting accelerator intensity,
1.8x10'3 protons per pulse, and
with a total of 2.192x10"8 protons
accelerated.

This was the first 800 GeV phy-
sics run to use all the fixed target
experiments and beams built for
the Tevatron upgrade, and ten ex-
periments were completed.

Experiment 731 {Chicago/EIm-
hurst College/Fermilab/Prince-
ton/Saclay} completed taking data
with the goal of detailing the CP
{combined charge/parity} noncon-
servation in the decays of neutral

The Fermilab experiment looking at the de-
cays of neutral kaons needs ample space for
the particles to decay.
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Fermilab’s T5-foot Bubble Chamber made its
fast physics run for Experiment 632.
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kaons to one part in a thousand,
collecting 250 thousand decays of
long-lived neutral kaons into neutral
pion pairs, 370 thousand into
charged pion pairs, and three times
as many short-lived neutral kaons
decaying into neutral and charged
pion pairs.

Studying the polarization and
magnetic moment of the omega-
minus hyperon, Experiment 756
(Fermilab /Michigan/Minneso-
ta/Rutgers/Washington} accumu-
lated about 82 thousand examples
of this once rare particle.

Experiment 770 {Chicago/Co-
lumbia/Fermilab/Rochester} col-
lected 1.6 million neutrino and
0.35 million antineutrino events to
measure nucleon guark content
(structure functions) at higher ener-
gies than previously possible, look-
ing also at the production of
charmed particles and of pairs of
oppositely charged muons.

The final run of the 15-foot bub-
ble chamber was for Experiment
632 { US, European and Indian uni-
versities} using the wideband neu-
trinc beam to produce 48 thousand
photographs and 4.6 thousand ho-
Jlograms to search for new particles
and to study muon plus electron
and muon pair combinations carry-
ing net electric charge (same sign
pairs}.

Experiment 687 explored the
photoproduction of particles con-
taining heavy quarks {charm and
beauty). Heavily damaged in a fire
which destroyed the electromag-
netic calorimeter and other compo-
nents, the experiment (a US/Italy
jeint venture) was revitalized in a
tremendous effort by Fermilab’s
Research Division and Physics Sec-
tion, and accumulated about 70
million triggers. Also looking at the
production of particles containing
heavy (charm) quarks was Experi-
ment 769 {see March issue, page

CERBN Courier, May 1988

7), accumulating over 500 million
triggers.

From photon production using a
variety of hadron beams, Experi-
ment 706 {US and Indian universi-
ties) studies the gluon structure of
hadrons and the materialization of
produced gluons as particles (gluon
fragmentation). Although the ex-
periment accumulated millions of
triggers, it is not yet complete and
will continue during the next fixed-
target run.

With the Collider Detector at
Fermilab {CDF) back in the spotlight
for a year-long run with a full com-
plement of analysis techniques {see
December 1987 issue, page 16},
beamline and detector upgrades for
next year's fixed-target run get un-
derway backstage, while analysis
of the 35,000 data tapes from the
latest run pushes ahead. Comput-
ing bottlenecks should be removed
when Fermilab’s big new main-
frame arrives {see April issue, page
20) while Advanced Computer Pro-
gram {(ACP) systermns facilitate off-
line data reconstruction.

STANFORD
Collision course

Anticipation grew during March
that electron-positron collisions
were about to happen at the new
Stanford Linear Collider (SLC). The
worrisome muon backgrounds
which had earlier dogged the Mark
Il detector {see April issue, page
12} now seem under better con-
trol.

A major milestone was attained
on Sunday 13 March, when the big
detector operated with all systems
fully on as a beam of 10'° elec-
trons/pulse passed through it. This
is essentially the beam intensity

Schematic of the 51.C Stanford Linear Collid-
er, now preparing for its first electron-posi-
tron collisions.
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needed (together with and equally
intense positron beam} to begin
doing physics on the SLC.

This encouraging result was
achieved by collimating the elec-
tron beam not at the final focus but
further upstream at the beginning
of the arc. That way most of the
off-energy particles inevitably pro-
duced are swept away by magnets
further downstream as the beam
proceeds along the arc.

These collimators are not yet in
their optimum configuration, and
more will be added soon. It has be-
come clear, however, that the final
focus is not the appropriate place
to attempt primary collimation of
the SLC beams,

By late March, electrons were
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passing routinely through the final
focus, and positrons were knock-
ing at the door. The hard lessons
learned last year in tuning up the
magnets for the electron arc have
allowed the same process to occur
much more smoothly and rapidly in
the positron arc.

Though still a serious problem,
the growth of emittance - the
tendency of electron and positron
bunches to spread out as they trav-
el down the linac and through the
arcs — was gradually being solved.
By the end of March the emittance
of the electron beam had been cut
in half at the end of the linac.
Studies were underway to deter-
mine what impact this improve-
ment has upon the Mark Il back-
grounds.

As summarized by Jonathan
Dorfan, leader of SLAC Group C,
there are two principal back-
grounds to worry about: hard {10-
20 GeV) muons, and soft photons.
Of these, the muons are far more
serious. Produced when low-ener-
gy tails of the beam scrape metal
in the final focus, they affect es-
sentially every particle detector in
the Mark Il, particularly the calori-
meters. With 5 x 10 electrons
passing through the detector per
pulse, for example, the end-cap ca-
lorimeters witness at least 5
muens/pulse, the equivalent of a 2
GeV energy deposit. With another
factor of ten reduction in back-
grounds and both beams passing
through the Mark Il simultaneously,
Dorfan noted, they should be able
to trigger on and analyse almost all
visible Z° events. Some combina-
tion of upstream collimation and
control of emittance growth is
needed to achieve this improved
performance.
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Schematic of the synchrotron radiation
beamiine at Stanford’s PEP electron-positron
ring showing the undulator source, X-ray
pinhole camera system and double crystal
X-ray monochromator. Twao such lines are
now operational.
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A PEP for synchrotron
radiation

Interest is growing rapidly in the
use of the PEP electron-positron
storage ring at the Stanford Linear
Accelerator Center (SLAC} for
synchrotron radiaticn research. A
demonstration came during a very
successful 12-day run last Decem-
ber with the ring operated at 7.1
GeV in a "low emittance’ mode to
produce bright synchrotron light.
This run came shortly after a
Workshop on PEP as a Synchro-
tron Radiation Source, organized by
the Stanford Synchrotron Radiation
Laboratory (SSRL) in October, at-
tended by 12b scientists from the
US, Europe and Japan.
Synchrotron light, the electro-
magnetic radiation emitted by elec-
trons curving in magnetic fields,
has revolutionized basic and ap-
plied research in physics, chemis-

try, and biology because it offers
intense, polarized, collimated,
pulsed, partly coherent beams over
a broad spectral range including X-
rays and vacuum ultraviclet light.
The synchrotron radiation from the
bending magnets of storage rings
is more than ten thousand times
brighter than conventional sources.
Brightness has been increased by
several more orders of magnitude
using special wiggler and undulator
magnets inserted in the straight
sections between bending mag-
nets. Even brighter beams would
open up new science, much as
boosting beam energy opens new
frontiers in particle physics.

During the December run a very
siender, or low emittance, electron
beam was stored instead of count-
er-rotating beams of electrons and
positrons. The lower the emit-
tance, the brighter the X-rays, par-
ticularly when the electrons are
bent many times by undulator mag-
nets.

CERN Courier, May 1988



Patterns of radiation produced by the PEP
undulator. Interference in the radiation from
the 52 poies of the undulator, acting as a
series of essentially collinear source points,
reinforces certain wavelengths and angles, a
unique feature of undulator radiation offering
new opportunities in a variety of applica-
tions.
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SSRL gained some brief experi-
ence from PEP in 1988 when the
first undulator line was used parasi-
tically during colliding beam runs at
14.5 GeV. Under these conditions
PEP produces ten times brighter X-
ray beams above about 10 keV
than any other source in the world.
Dedicated operation, as in the re-
cent run, gives beams several ord-
ers of magnitude brighter. SSRL
now has a second undulator beam-
line on PEP and plans to begin ma-
jor experimental work with very
bright beams when PEP resumes
colliding beam operation in August
and in dedicated low emittance
single beam runs next year.

The emittance can be reduced
by increasing the current in the
quadrupole focussing magnets.
During the December run this gave
the lowest calculated emittance
ever obtained in a synchrotron radi-
ation source, about the same as
that planned for the next genera-
tion of 6-7 GeV dedicated light
sources for the mid-1990s {Greno-
ble in France, Argonne in the US
and Japan).

PEP’s performance can be furth-
er improved by changing the damp-
ing partition, and by using about
100 metres of damping wiggler
magnets in the long straight sec-
tions, which could also accommo-
date very long undulator magnets
and possibly bypasses for special
insertions.

Considering that it had been idle
for about one and one half years
due to budget constraints and
SLAC’s commitment to the new
Stanford Linear Collider (SLC), PEP
performed extremely well. The
highest current stored was 33 mA,
although stability and reproducibili-
ty were then paoor; 10-15 mA
beams were more reliable.

Also during the run the second
SSRL undutator beamline was com-
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missioned and used to study the
photon spectrum over a wide
range of undulator fields, while an
X-ray pinhocle camera measured the
electron beam profile.

The success of the run was
largely due to the close collabora-
tion of more than 20 scientists
from SSRL, SLAC, Argonne,
Brookhaven and Berkeley. One of
the participants described the ex-
perience as a "Woodstock of accel-
erator physics’.

By Herman Winick

CERN/SERPUKHOV
GAMSmanship

In the simple quark picture, a
meson consists of a quark and an
antiquark bound tightly together.
Taking all the possible quark pro-
perties in turn, these mesons fall
into neat nonets, described by SU3
symmetry. However other kinds of
mesons could exist — ‘glueballs’,
containing gluons (the carriers of
the inter-quark force) instead of
quarks; hybrids, with gluons in ad-
dition to quarks; and those con-
taining two {or more) quarks and
antiquarks.

There is no general way of dif-
ferentiating between mesons and
these exotic states, but some exot-
ic quantum numbers cannot be
formed by quark-antiquark combi-
nations. An example is a spin one,
negative parity and positive charge
conjugation particle, whose sim-
plest decay would be into an eta
meson and a neutral pion.

Under the CERN/USSR agree-
ment on collaboration in particle
physics, a series of experiments at
CERN and at Serpukhov have been
looking at the decay of heavy neu-
tral particles into photons using

CERN Courier, May 1988
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large lead glass arrays {which have
earned the Russian acronym
GAMS),

A Serpukhov/Interuniversity In-
stitute {Belgium)/Los Alamos/LAPP
{Annecy, France) collaboration
{(NA12/2) used a 100 GeV nega-
tive pion beam at CERN and the big
GAMS-4000 detector to look for
patterns of four emerging photons,
and the eta/neutral pion sample
was carefully separated. On looking
closely at the eta-pion system,
physicists find a marked difference
between forwards and backwards
produced etas around 1400 MeV,
{(a hint was seen in earlier joint
CERN/USSR studies using beams
at the Serpukhov 70 GeV proton
synchrotron) suggesting interfer-
ence effects between the known az
at 1320 MeV and something else.

By carefully unravelling the con-
tributing amplitudes, the culprit is
identified as a particle at 140b

The deviations from zero show the distinct
forward-backward asymmetry of the eta
mesons in eta/neutral pion combinations ob-
served by the NA12/2 experiment at CERN,
explained by an exotic meson at 1405 MeV/.

MeV whose exotic quantum num-
bers {spin one, negative parity, po-
sitive charge conjugation) exclude
any guark-antiquark or glueball as-
signment, suggesting instead a hy-
brid quark-gluon or four quark com-
position.

Sightings from other experi-
ments can be explained as quark-
antiquark combinations, but earn
their exotic label by being difficult
to fit into recognizable nonets. This
new 1405 MeV state is the first
example of a quantum number
combination defying classification
as a gquark-antiquark pair. Others
are expected to follow.

The experiment is being joined
by a contingent from Japanese re-
search centres.
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fron from Leningrad arrives for the HT detec-
tor at the HERA electron-proton collider be-
ing built at the German DESY Laboratory.

DESY
Gearing up for HERA
experiments

Mid-March saw the arrival of the
first major compeonent for the two
big experiments at the HERA elec-
tron-proton collider being built at
the German DESY Laboratory — the
426-ton lower part of the steel
structure of the H1 detector. In-
cluding over 2000 tons of steel,
the complete supporting structure
will also return the magnetic flux of
the detector as well as identifying
muons.

The structure comes entirely
from Leningrad, where it is being
built in the 1zhorsky Zavod factory,
ordered by the N.P.Lebedev Physi-
cal Institute {LPl) of the USSR
Academy of Sciences, Moscow.
Two Moscow research institutes,
the Institute for Theoreticai and Ex-
perimental Physics (ITEP) and LPI,
participate in the construction of
the H1 detector.

With fabrication of the supercon-
ducting magnets for the HERA pro-
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ton ring progressing well, the start
of installation of the proton ring
was fermally marked by a ceremo-
ny with Italian Foreign Minister Giu-
lio Andreotti as guest of honour,
reflecting italy’s role as one of the
major international contributors 1o
the HERA project.

DESY Dhrector Volker Soergel explains an

{talian-made dipole-end of a HERA magnet
to ftalian Foreigh Minister Giulio Andreotti

{centre) and Antonino Zichichi.

DARMSTADT
Element 109 revisited

Using heavy ion beams from the
UNILAC accelerator, the GSI (Ge-
sellschaft fuer Schwerionenfor-
schung) Laborgtory in Darmstadt
has made a speciality of synthesiz-
ing new heavy elements, notably
those with atomic numbers 107,
108 and 109.

Element 109, discovered six
years ago, has stubbornly refused
to show up elsewhere. To reexam-
ine its nuclear credentials, a 300
MeV iron 58 beam from the UNI-
LAC machine bombarded a bis-
muth target, and velocity filtered
nuclear products were implanted in
a position sensitive silicon detec-
tor. From the impact points and the
emerging alpha particles, the disin-
tegration of the implanted nuclei
could be charted and the parent
isotope determined.

In a ten day run, two nuclei of
element 109 with mass number
266 were found. The energies of
the alphas in the decay chain gave
the binding energies of these
nuclei, showing they are stabilized
by nuclear shell effects.
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How to visit CERN
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Physics monitor

Momentum spectra of atmospheric electron-
fike {a) and muon-fike (b} neutrinos from the
Kamiokande underground detector in Japan,
compared to the expected signals (histo-
grams), showing an interesting suppression
in the muon-like case. This could have im-
portant implications for neutrino behaviour.

Stable neutrinos

The 'solar neutrino puzzie’ —
the large difference hetween
the calculated neutrino power
pumped out by the sun and
the signal detected on earth —
is one continuing neutrino
enigma.

One possible explanation,
not even ruled out by the new
neutrino data from last year’s
supernova — much more di-
stant than the sun — is that
some neutrinos could disinte-
grate on the way between the
sun and the earth.

The possibility of neutrinos
disintegrating to give photons
has now been ruled out by a
small team from the French
Saclay Laboratory. The very
simple experiment used a
photomuitiplier monitoring the
core of a fission reactor (a
strong source of antineutri-
nos), to fook for photons with
an energy of 1-3 eV which
might result from neutrino di-
sintegration. A few days of
measurement were enough to
discount the idea, and the so-
far neutrino puzzle lives on.

NEUTRINOS
Oscillations
come and go

The Moriond Workshop on Neutri-
nos angd Exotic Phenomena held re-
cently at Les Arcs in the French
Alps highlighted again the fascina-
tion of this volatile area of particle
physics.

One important recent discovery
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is double beta decay {see Janua-
ry/February issue, page 32), with
two nuclear neutrons of selenium
transforming into protons, giving
krypton, and emitting two neutri-
nos. The halflife of the reaction is
10?9 years, in good accord with
geochemical estimates. Progress in
the underlying thecry of double
beta decay, both with neutrino em-
ission, and the as yet unseen neu-
trinoless variety, was summarized
by P. Vogel.

Experiments using neutrinos
from fission reactors have been
looking for signs of possible
switching between neutrino types
(neutrino oscillations). Now the re-
sults from the group using the Bu-
gey (France) reactor are consistent
with those obtained by the group
working at Goesgen {Switzerland},
with no evidence any more for neu-
trinc oscillations.

S.T. Petcov and S. Toshev cov-

ered the propagation of neutrinos
in dense matter, where delicate re-
sonance {MSW) effects could ex-
plain the longstanding disagree-
ment between the predicted and
detected levels of neutrinos from
the sun. New results simplify con-
siderably the necessary calcula-
tions.

The valuable neutrino signals
picked up from last year’s super-
nova provide astrophysicists with a
new window on cosmic processes
and particle physicists with new in-
formation on neutrinos.

One of the experiments detect-
ing these supernova neutrinos was
the Kamiokande underground study
in Japan, where nearly a thousand
specially developed large {20 inch)
photomultiplier tubes monitor the
Cherenkov light produced by parti-
cles captured in 2000 tons of wa-
ter. Based on 220 days of running,
this experiment also lcoked at the
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Mounting a lead-optical fibre block in the ca-
lorimeter developed for the Omega spec-
trometer at CERN. On the left are the light

guides. In four years, this module has served

seven physics experiments.

{Photo CERN X503.5.86)

angular correlation of neutrino hits
to detect particles from the sun
{solar neutrinos). The upper limit of
the signal is below the figure from
confident calculations of solar neu-
trino emission, undertining for the
first time the "solar neutrino prob-
lem’ identified in the classic studies
by Ray Davis. The directional real
time information from the Kamio-
kande experiment is especially va-
luable.

M. Koshiba of the Kamiokande
collaboration was also able to re-
port that, based on a sample of
277 captured neutrinos, the level
of atmospheric electron-type neu-
trinos is as expected, but muon-
type neutrinos appear to be sup-
pressed by about 40 per cent.
{Identification uses the distribution
of photoelectrons in the single
Cherenkov rings in 190 of the 277
neutrino events.) At face value, this
decreased muon-like signal hints at
neutrino oscillations, and is sup-
ported by a corresponding sup-
pression of electrons characteristic
of those from muon decay.

The corresponding measurement
from the Frejus underground ex-
periment near the French-Italian
frontier still has large uncertainties,
and the result hangs in the balance.

DETECTORS
Scintillating develop-
ments

To meet the stringent demands of
today’s experiments, detector spe-
clalists are looking to improve the
performance of photon and elec-
tron detectors beyond the tradi-
tional sclution using alternating
plates of lead and plastic scintilla-
tor. Although robust and inexpen-
sive, this technique has poor posi-
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tion resolution because of its
coarse granularity, and gives-irregu-
tar response.

One solution proposed by P.
Sonderegger {CERN} and D. Perrin
(then at Neuchatel) was to use
scintillating optical fibres instead of
scintiliator plates. The fibres were
developed by J.C. Thevenin at the
French Saclay Labeoratory, and a
prototype using two-thirds of lead
by volume with 1 millimetre dia-
meter fibres was tested by a
CERN/Lisbhon/Neuchatel/Saclay
team in 1982-3 using an electron
beam (achieving an energy resolu-
tion of 7.8 % divided by the square
root of the energy}.

When the big Omega spectro-
meter at CERN had to be equipped
for a new experiment with a for-
ward photon calorimeter, it needed
only the first six months of 1984
to design, develop and build a new
unit and record the first photons
from neutral pion decays. The lead-
covered fibres, corrugated to en-
sure that even photons hitting a
fibre end-on would eventually meet
some lead absorber, are read by
169 downstream phototubes.

Covering a 42 centimetre square
area, the 350 kg unit cost the
same as a lead-glass scintillator in
a conventional calorimeter, while
coping better with ambient radi-
ation. In four years, this detector
has operated satisfactorily for a
series of seven physics experi-
ments.

Meanwhile other lead/fibre solu-
tions have been developed. The
new UAZ vertex detector provides
increased electron identification
{see June 1987 issue, page 9),
while the Small Angle Tagger de-
veloped by Bergen for the Delphi
experiment at CERN’s LEP electron-
positron collider will measure pho-
tons and electrons emerging close
to the beam pipe.

A Clermont-Ferrand group, with
help from CERN, developed a
dense electromagnetic calorimeter
{twice as much lead as fibre) for
the NA38 experiment to measure
transverse energy in heavy ion col-
lisions. The suppressed signal from
the J/psi resonance is a possible
indicator for a new kind of quark
matter {see April issue, page b}.
The intense radiation levels at-
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tained in these experiments have
twice called for the central part of
the calorimeter to be replaced.

For the future, this type of de-
tector is being groomed for ha-
dronic calorimetry. In 1986 Richard
Wigmans found that a lead/scintil-
lator calorimeter could ‘compen-
sate’ — giving identical response to
electromagnetic and hadronic parti-
cles at the same energy. This
feature, previously believed to re-
quire the use of uranium plates, is
crucial for precision measurements
of hadrons. In addition optical
fibres provide fast readout (10 ns},
good uniformity, and an active sur-
face with no ‘cracks’ where parti-
cles can disappear, while fine sam-
pling promises excellent hadronic
and electromagnetic energy resolu-
tion.

This technology is being devel-
oped in the LAA project at CERN
with a future high energy, high in-
tensity proton-proton collider in
mind (see March issue, page 16),
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and a high density {lead to fibre ra-
tio 4/1) multiton prototype could
be ready for testing before the end
of next year.

At Fermilab, a scintiltating fibre
and tungsten calorimeter will soon
be part of the apparatus for experi-
ment 774 in the new Wideband
Photon Beamline.

Developed primarily by Alan
Bross, the calorimeter is very
dense and uses new doped poly-
styrene fibre ribbons as an active
medium. The calorimeter is a 10
cm cubic stack of 3mm tungsten
plates interspersed with 200 mi-
cron square scintillator fibres
formed into ribbons. The sampling
fraction of active medium to absor-
ber is very low {about half a per-
cent) to keep the calorimeter as
short as possible, giving the high-
est sensitivity to short-lived parti-
cles. This is possible because the
light fibres provide high quality light
piping.

‘Ribbon fibres” have distinct ad-

vantages over scintillator sheets,
increasing light transmission and
yielding a more uniform response.

Experiment 774 uses the new
scintillating fibre plus tungsten ca-
lorimeter as an active beam dump
calorimeter in a 400 GeV electron
beam. As the beam interacts in the
tungsten plates, the scintillator
fibres react to the secondaries of
the electron shower, the resultant
light being picked up an array of
3/4 inch phototubes.

The goal is to search for light,
neutral, short-lived particles that
couple to the electron, following
anomalous electron-positron pair
production seen in heavy ion c¢olli-
sions (see March issue, page 13}.

Tungsten/scintiflating fibre sandwich calori-
meter developed at Fermilaly with one of the
scintiflator ribbons made from 200 micron
fibres.
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ELECTRICAL ENGINEER

MIT's Bates Linear Accelerator Center is seeking an indi-
vidual to participate in the maintenance and development
of high power kiystron transmiftters and RF systems asso-
ciated with the operation of the linear accelerator. The
praesent system comprises six modulators, each with two
Varian VA 238 klystrons (4 MW, 100 KW), and is noted for its
high duty factor (2%) and exceptional pulse flatness. Further
development of these modulators in reliability, duty factar,
and higher peak powet, 6 MW, is being undertaken. In ad-
dition, a pulse stretcher ring is under construction and the
successtul candidate will be expected to contribute to the
development of pulsed power devices for the ring and to
the CW RF system in the rings. A BSEE degree and five years
experience in the design and maintenance of multi-
megawatt klystron transmitters desirable, Knowledge of
waveguide and coax transmission lines and components
also desirable. Persons with less experience in these areas,
but with good basic understanding of high power pulsed
areas and willingness to learn are invited to apply. This
position is located in Middleton, Massachusetts. MIT is a
non-smoking environment.

Interested candidates should send two copies of boih
cover tetter and resume referencing R88-036 to: Mr.
Richard Adams, MIT Personnel Otfice, 400 Main Street
(Bldg. E19-239), Cambridge, MA 02139.

MIT 15 an Aftirmative Action/Equal Qpportunity Employer

A COMMUNITY AT WORK
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People and things

On people

Jean Saudinos, Deputy Director of
the French National Saturne Labora-
tory at Saclay receives the honour
of Chevalier de I'ordre national du
merite.

in this year’'s UK Institute of Phy-
sics awards, John Stewart Bell of
CERN receives the Paul Dirac Medal
and Prize for his distinguished con-

tributions to the foundations of

quantum mechanics, and in particu-

lar for the formulation of the fa-
mous ‘Bell's inequalities’, while
John Dowell of Birmingham and
Peter Kalmus of London’s Queen
Mary Colfege, and both of the UA1
collaboration at CERN, jointly re-
ceive the Rutherford Medal and
Prize for their contributions to the
discovery of the W and Z particles
at CERN in 1983.

Ideals and Realities

Now published by World
Scientific is the second edi-
tion of 'ldeals and Realities’, a
colfection of non-scientific es-
says by, or on, Abdus Salam.
The first edition {1984) was
translated into Arabic, Chi-
nesea, ftalian, Persian, Rurman-
ian, Russian and Spanish, and
under C.H. Lai the new edition
incorporates valuable recent
material, reflecting more fully
Salam’s deep commitment to
physics, his love for Islam
and its culture, and his untir-
ing efforts to promote
science in the Third World.

In the book, his presenta-
tion at the 19856 particle phy-
sics history conference at
Fermifab recounts how Feyn-
man met the universally ad-
mired Dirac at the 1961 Sol-
vay Conference.

‘At the old Solvay Confer-
ences one sat at long tables
arranged as if one was going
to pray. Like a Quaker gather-
ing, there was no fixed agen-
da; the expectation — seldom

belied — was that someone
would start the discussion
spontaneously.

! was sitting at one of
these long tables next to Di-
rac, waiting for the session to
start, when Feynman came
and sat down opposite. Feyn-
man extended his hand to-
wards Dirac and said | am
Feynman.’ It was clear from
his tone that it was the first
time they were meeting. Dirac
extended his hand and said '
am Dirac.” There was a si-
lence, which from Feynman
was rather remarkable. Then
Feynman, like a schoolboy in
the presence of a master,
said to Dirac ‘It must have felt
good to have invented that
equation.” And Dirac said 'But
that was a long time ago. " Si-
lence again. To break this, Di-
rac asked Feynman "What are
you yourself working on?’
Feynman said "‘Meson theo-
ries” and Dirac said ‘Are you
trying to invent a similar
equation?” Feynman said
“That would be very difficult.”
And Dirac, in an anxious
voice, said ‘But one must try.’
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Vadim Genrikhovich Knizhnik 1962-1987

Vadim Genrikhovich Knizhnik 1962-
1987

Vadim Genrikhovich Knizhnik, a
brilliant young theoretician from
Moscow’s Landau Institute, died in
December at the age of 25b. A stu-
dent of A.M. Polyakov, he gained
recognition with his work on exact-
Iy solvable two-dimensional models
and became a permanent staff
member at the Landau Institute in
1986.

Superconducting cyclotron beams

The K80O cyclotron of the US Na-
tional Superconducting Cyclotron
Laboratory at Michigan State Uni-
versity has accelerated internal
beams of helium 3 and carbon 12
to 165 and 660 MeV respectively.
Beam from the electron cyclotron
resonance source was injected on
11 February and after several inter-
im trials accelerated to full radius
on 22 February. After the very
smooth startup, beam tests pre-
cede the first experimental runs,
scheduled for the summer.

31



32

STAFF MEMBER,
PRINCIPAL
INVESTIGATOR

The Physics Division at the Los
Alamos National Laboratory (LANL)
invites applications for the position of
Staff Member, Principal Investigator
of an experimental program to mea-
sure the gravitational acceleration of
the antiproton. This exciting project is”
the basis for an approved experiment
with an international collaboration at
CERN's Low-Energy Antiproton
Facility (LEAR]). The Principal Investi-
gator will direct all phases of the LANL
segment of the experiment as well as
interface the LANL effort with the
other collaborating institutions and
funding sources.

Among the technical tasks involved
are the construction of Penning-style
ion traps, the development of ion cool-
ing and transport techniques, and the
construction of ultra-uniform electro-
magnetic field drift tubes.

Applicants should be able to demon-
strate the ability to lead and inspire a
diverse technical team in a complex,
long-term project. Applicants must
have an outstanding record of techni-
cal accomplishments demonstrated by
past performance and evidenced by
publications. The position also re-
quires the ability to intertace with inter-
national research groups. Experience
interfacing with funding agencies
should be explained if applicable to
professional background.

Applicants should have a Ph.D. in one
or more of the following fields: Atomic,
Nuclear, High-Energy, Accelerator, or
Low-Temperature Physics.

Los Alamos National Laboratory pro-
vides excellent compensation and
benefits. To apply, submit detailed
resume to: Richard O. Garcia (MS
P205), Employment Group 80085-V,
Los Alamos National Laboratory, Los
Alamos, New Mexico 87545,

Affirmative Action/Equal Opportunity
Employer

University of California

Los Alamos

UNIVERSITY OF OXFORD

THE DEPARTMENT OF NUCLEAR PHYSICS
and
THE QUEEN’S COLLEGE

Titular Lecturership
in Experimental Particle Physics
Praelectorship and Official
Fellowship in Physics

Applications are invited for an official Fellowship and Praelectorship in
Physics with effect from 1 October 1988 or a later date to be arranged.
The appointment will be made by the College in comunction with the
Board of Faculty of Physical Sciences and the title of University Lecturer
will be conferred upcn the successful candidate, who will be sxpecied 1o
carry out the normal duties of a University Lecturer and Official Fellow,

The present research programme of the Nuclear Physics Department
includes preparation for experiments with the DELPHI detector at LEF
{CERN) and ZEUS detector at HERA (DESY), the measurement of neutrine
mass, the search for proton decay and the dgvelopment of sclar neutrine
and cryogenic detectors. Further details may be obtained from Professor
D H Perkins FRS, Muclear Physics Laboratory, Keble Road, Oxford, OX1
3RH.

Further particulars of the appointment may be obtained from the College
Secretary, The Queen’s College, Oxford, OX 1 4AW 10 whom nine copies
of applications (one enly from overseas candidates) should be sent to
atrive not later than 31 May. These should include a curriculum vitae,
list of publications, and a statement of research interest and teaching
experience, and the names of three referees. Referees should be asked to
Zend references direct to the College Secratary to arrive by the above
ate,

Shoertlisted candidates will ke interviewed in Oxford on the 13th and 141h
June. Allapplicants are asked 10 indicate a telex, fax or telephone number
where they can be contacted during the period 31 May to 11 June.

UNIVERSITY OF CALIFORNIA, IRVINE

SENIOR FACULTY POSITION
IN EXPERIMENTAL PARTICLE
PHYSICS

RESEARCH POSITIONS
IN EXPERIMENTAL PARTICLE
PHYSICS

The Physics Department s seeking a senior experimentalist at the rank of
Associate Professor {with tenure} or Full Professor. An appointment will
be considered in any area of elementary particle physics, including acce-
leratar, neutrino, and cosmic ray physics, etc. The existing program at
UClincludes accelerator experiments at Fermilab, LASL and BNL, studies
of proton decay {IMB), neutrino oscillations (SRP), double beta decay,
utra high energy astronomy {CYGNUS experiment), and gravitaticnal
studies. Planned experiments include studies of solar and astrophysical
neutrinos and high energy gamma rays. An SSC program is anticipated.
The successful applicant will be expected to play a leadership role in the
existing program and/or coniribute a new research area. He or she will
teach at the undergraduate and graduate levels.
Experimentalists for research positions are scught to participate in expe-
riments at Fermilab (Experiment E 760, a study of charmenium formations
in antiproton-proton collisions) and the Broockhaven National Laboratory
[Experiment E791, a search for separate lepton number violation and for
direct CP violation in KE decays), as well as for the IMB and Cygnus
programs. Positions are anticipated for the Sudbury Neutrino Observato-
ry (SNQO) and for the Large Cerenkov Detector (LCD) experiment at
LAMPF. Appointments at a level frem postdocteral fellow to research
physicist are available depending on the candidate’s qualifications.
Applicants should send a curriculum vitae, a statement of present and
futlire research interests, and the names of at least 4 professional refe-
rences to

Professor J. Schultz

Chair, Physics Department

U.C. Irvine, Irvine,

California 92717

An Affirmative Action/Equal Opportunity Employer.
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Bakeout of the LEP vacuum chamber with
superheated water.

LEP progress

The first 1.5 kilometre
{3x474 m) section of vacuum
pipe in the LEP ring has been
pumped down to the design
level of about 10°77 torr. With
these vacua, a high energy
LEFP electron could circulate
for a third of a light year be-
fore running a serious risk of
colliding with a residual gas
molecule! When operating,
synchrotron radiation from
the circulating electrons and
positrons will affect the LEP
vacuum, giving a few 1079
torr, when the particles” aver-
age undisturbed circulation
time would be about a day.
The vacuum in LEP’s lead-
clad aluminium beam pipe is
now a permanent feature, and
awaits initial test beams this
summer.

Several kilometres of LEF
magnets are now installed in
the 27 kilometre tunnel, in
line with the goal of having
the mammoth machine corm-
plete next summer. Mean-
while the huge magnet for the
L3 experiment at Point 2
takes shape, and work gets
underway at Point 4 150
metres below the surface for
final assembly of the Aleph
experiment.

Staff of the US National Superconducting
Laboratory at Michigan State University took
advantage of the last opportunity 1o pose
before the concrete wall being built for the
K800 cyclotron will hide it from view. First
internal beams were accelerated in February.
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Books

‘Collider Physics’ by Vernon D.
Barger and Roger J.N. Phillips, pub-
lished by Addison-Wesley in the
‘Frontiers of Physics’ series, is a
graduate student textbook reflect-
ing the increasing emphasis in ex-
perimental particle physics on col-
liding beam machines, and concen-
trates on the description of funda-
mental hard scattering processes in
electron-positron, electron-proton,
proton-proton and proton-antipro-
ton collisions, using many recent
experimental results as iflustrations
and examples.

Meetings

The Xl International Conference on
Particles and Nuclei (PANIC 90) will
be held from 24-29 June 1990 at
the Massachusetts Institute of
Technology, Cambridge, Mass.,
us.

The 1989 Real Time Conference
will be held from 15-18 May 1989
at the Fort Magruder Inn and Con-
ference Center, Williamsburg, Vir-
ginia and not at TUNL as previously
announced. Tours of the Contin-
uous Electron Beam Accelerator
Facility and the NASA Langley Re-
search Center are planned for the
day following the Conference.
Further information from Roy Whit-
ney, CEBAF, 12070 Jefferson Ave-
nue, Newport News, VA 23606.

Computer Conference on beauty
physics at Fermilab

Following the Beauty Workshop re-
cently held at Fermilab (see Janua-
ry/February issue, page 5), a Com-
puter Conference has been organ-
ized to discuss the design of a Te-
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vatron collider experiment to ex-
plore beauty physics. Those inter-
ested in either following the dis-
cussion or contributing may do so
via VAX Notes available via the
HEFP DECnetr. The conference is at:
FNAL : :USRSROOT :[BEAUTY .CON-
FERENCE]B_COLLIDER.NOTE. Con-
ference moderator is Ray Stefanski
(FNAL:.:STEFANSK). To examine
the conference contents via the
VXCRNA VAX, at the $ prompt,
type

$ NOTES

Notes)ADD ENTRY FNAL::USRS$.
ROOT:[BEAUTY CONFERENCEIB_
COLLIDER

Notes)»OPEN B_

Notesrdo VAX Notes commander-
-for starters, just type digits
1,.2.3,4,5,5.1,6,7.8 to see initial
notes. :

The IEEE Nuclear Science Sympo-
sium and Symposium on Nuclear
Power Systems will be holding a
joint conference from 9-11 No-
vember at the Hyatt Orlando Hotel,
Florida. The meeting is an excellent
opportunity for engineers and phy-
sicists to present their work in a
wide variety of topics, physics in-
strumentation, reactor systems,
nuclear medicine instrumentation,
space instrumentation, efc. Ab-
stracts and summaries should be
sent as soon as possible to the
programme chairman, Muzaffer
Atac, Fermilab, MS 222 PO Box
500, Batavia, It. 60570, USA.
Further information from Ed Barsot-
ti, Fermilab MS 222, telephone
(312) 840-4061.

An international conference entitled
"The Restructuring of Physical
Sciences in Europe and the United
States, 1945-60° to be held at the

" Department of Physics of the Uni-

versity of Rome ‘La Sapienza’ from
19-23 September will look at the

development of ‘big physics” after
World War ll. Further information
from the Conference Secretary,
Ms. E. Di Silvestro, Dipartimento di
Fisica, Universita di Roma "La Sa-
pienza’, P.le A. Moro, 2-00185
Rome, ltaly.

The ninth UK Institute for Theoreti-
cal High Energy Physics to be held
at the University of St. Andrews,
Scotland, from 20 August to 10
September aims at postdoctoral re-
searchers, with lectures providing
some focal points. Further informa-
tion from J.F. Cornwell, Depart-
ment of Physics and Astronomy,
University of §t. Andrews, North
Haugh, St. Andrews, Fife, KY 16
9SS, Scotland.

" Electronic Mail

The CERN Courier editorial
desk can be contacted
through electronic mail using
the EARN/BITNET communi-
cations network. The Editor’s
address is

COURIER@CERNVM

Contributions coming in
through electronic mail are
edited on the screen, and are
now coded for typesetting
before being sent to the print-
er through a telephone mod-

i em link, making for increased
flexibility.

For subscriptions (free!),
changes of address, etc.
the contact is

MONIKA@CERNVM

Distribution in the USA, West
Germany, italy, the UK and
China is handied from regional
centres (see page ilf).
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High Tech from HEINZ'NEER ; ~ Write for catalog 14!

-~ West - Germany

Examples of our products:

High accuracy, high voltage

. . . . ' Power supplies also with
Eggﬂf;g’ EQ?LQ;Q% units — : IEC - bus, bidirectional

G, 05001200 g ™
E : 0-300kV,  10mA
. )

Stability 1><10-5/8h
Ripple 1X10-5pp

50..‘; Py
i

? QLTI

IIH!IIHHHIIIHHIHIIlllll
0-10 kV 0-180 mA ‘ |
High voitage-system DVM up to 132 kV .
Accuracy 1X10-4 (PIB-approved) . ’
Special products are our strong point )

Anton-Jakob-Stralie 4 .
EINZINGER ::: | |
D-8200 Rosenheim : | Current sources for

Telefon 0 80 31/44 04-0 supraconductive coils

H - Telex 525 777 - : ,
electronic gmbH Telefax 080 31/44 04 44 : 2-quadrant power

supplies

Vous exigez de la qualité
ARBEIT , 611962 e

a des prix compeétitifs
Wiinschen Sie ein neues Leben?

#uchen Sie eine Arbeit im Ausland? Dieses Buch ist was Nous

Sie brauchen. parlons
Hier bekemmen Sie alle Auskiinfte und Adressen zu etwa le méme
1000 Unternehmen und Steltenvermittlungen. Wir erlau- |

ben uns, Ihnen gleichzeitig das Buch anzubieten, das fir anguage
jeglichen Bewerber einfach eine notwendige Vorausset-

zung ist. - Consultez
Es enthalt alles ; von der Bewerbung bis zum Anstellungs- nous!
vertrag, Auskunft Uber Arbeitserlaubnis, Visa, Klima,

Lohn- und Wohnverhiltnisse in Europa, den USA, Kana-

da, Westindien, Australien und dem Fernen Osten. Es

gibt Arbeiten wie z.B. Metall, Olindustrie, Gartenbau, ) I
Fahrer, Reiseleiter, Hotel Und Restaurant, Aupair, Luxus- Demandez nos Catalogues :

Kreuzfahrten,

Wenn Sie interessiert sind, fragen Sie schriftlich nach
unserer Freibroschiire mit weiterer Auskunft, die in
Deutsch und Englisch erscheint. Schreiben Sie an:

[] Freibroschire
[J Buch «Arbeit im Ausland»

Preis: DM 45 .-
EUROPA BOKFORLAG AB ASSMANN & Co.
Box 2014 $-13502 Tyreso0 Sweden Alte Steinhauserstr. 33
6330 Cham
N.B. Wir vermitteln keine Arbeiten! Tél: 042/41 86 86

Téléfax: 042/41 12 84
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£ 1986 Hamamatsu

CERN Courier, May 1988

2" Diameter
alibnanosecond

Subnanosecond time response
(RT=0.7 ns, TTS =0.37 ns), 8-stage

For scintillation counting and
high energy physics experiments

The R2083 is a 2-inch diamefer, 8-stage,
head-on type photomultiplier tube developed
specially for pulse counting applications.

It features subnanosecond rise time, small
transit time spread and high pulse linearity.
The anode output signal is derived through

a coaxial connector to preserve good

signal quality.

Or you can order a complete integral assembly
{H2431) that consists of the R2083
photomultiplier tube, a voltage divider and a
magnetic shield case.

Call or write for Data Sheets.

For Application Information
CALL 800-524-0504
In New Jersey Call 201-231-0960

HAMAMATSU

HAMAMATSU CORPORATION « 360 FOCTHILL ROAD, P O BOX 63810, BRIDGEWATER, NJ 08807 » PHONE: 201/231-0960

UNITED KINGDOM: Hakuto internationat (UK) Lid, {phone: 0992-769090) « FRANCE. Hamamatsu Photonics France (phone; 46 55 47 58)
ITALY: Hesa S. P A, (phone; [02] 34.92.679) « W GERMANY: Hamamatsu Photomics Deuischland GribH (phane: 081562-375-0}
SWEDEN NORWAY, FINLAND. DENMARK: Lambda Electronics AB [phone: 08-620610) » JAPAN: Hamamaisu Photonics ) K.
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SF6 HIGH VOLTAGE D.C. GENERATOR"

PERFORMANCE REQUIRED-OBTAINED
1 - Voltage regulation mode

a) Adjustment of output voltage
continuous from 0,2 to 160 kV
— from less than 0,1 to 180 kV
accuracy better than £ 100V
— better than + 50 V

b) Response time constant
less than 50 ms for a step
of +16 kV (10%)
— less than 15 ms

¢) Line regulation
better than + 2x10™* for a
+ 10% variation of mains voltage
— better than + 1x10*

d) Voltage ripple less than
100 V peak-to-peak-at 50% load
— less than 80 V peak-to-peak-

e) Temperature coefficient
less than 1x107/°C

PASSON VILLA | - loss then 1x10/0

MILANG-ITALIA

L]
& - Current regulation mode

a) Continuous adjustment of output

current, in three ranges:

1 -0to 0, mA, accuracy + & pA
—less than + 1,5 A

2 -0to2 mA accuracy = 5 pA
— less than £ 3 pA

3 - 0 to 156 mA, accuracy + 50 pA
— less than + 20 pA

d) Current stability
Drift less than + 1x10* after 8 h
from 10% to 100% of nominal current
— less than & 0,5x107

* 39 UNITS ORDERED BY CERN FOR LEP EXPERIMENT

PASSONI VILLA

IMPULSE GENERATORS & D.C. STATIC GENERATORS
TEST TRANSFORMERS e RESONANT TEST SYSTEMS
STANDARD CAPACITORS e DIVIDERS, SHUNTS AND MEASURING EQUIPMENT
BUSHINGS UP TO 1200 kV & CAPACITIVE VOLTAGE TRANSFORMERS
POWER FACTOR CAPACITORS e GRADING CAPACITORS
CAPACITORS FOR SPECIAL APPLICATIONS

PASSONI & VILLA
EXPERTS IN HIGH VOLTAGE

V.le Suzzani, 829 - 80162 Milano (Italy)
Tel. (08) 6421451 {r.a.) - 8473821 (r.a.)
Telex 330420 PASVIL I - Telefax (02) 6423422 - Telegr. PASVILLA MILANO




Mod. F6878

‘The Highway to Fastbus!!

EEATURES DESCRIPTION
- 16 MHz MC 68020 CPU + MC
68881 Floating Point Unit %
- Random Read/Write, Block Transfer, B
DMA and Single Fastbus line &
operation mode.
- All software and libraries resident
on 1 Mbyte EPROM.
- 512 Kbytes RAM, expandable to

PCFB is the powerful way of
interfacing a Personal Computer to
Fastbus, without the burden of VME or
CAMAC intermediate circuitry. Ideal in
test and laboratory set-ups, can be used
for single data acquisition systems.

Macintosh, IBM/PC, etc., can be
connected to the module; Fastbus

2 Mbytes transactions are executed through the
- 2 x RS8232 serial lines PILS interpreter/compiler, or directly by
- MoniCa Monitor/Debugger an executable code downloaded via a
- PILS front-panel serial port.
- CERN Standard Fastbus libraries.
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= Costruzion Apparecchialure Fletiromche Nuclean Sp A FAX 396034 TLX 5801 12 CAEN I
1 Via Vetraia 11-55049 VIAREGGIO lItaly Tel. (0584) 395674/396090 .
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