46 maj 1988
r’ Innehall : sid’
Fran Redaktionen.
Kallelse till Arsmdte och
Inbjudan till TEMADAG om STORA VAKUUMSYSTEM
i Halmstad 14 juni 1988 2
ARTIKEL: "Submikronlaboratoriet wvid
Chalmers Tekniska Hogskola 1
Géteborg"—~ Bengt Nilsson 3 -8
Aktuellt fran IUVSTA 9
Rapport fré&n ICTF-7 i New Delhi av
Sven-Erik Karlsson 10-11
ARTIKEL: "The UHV system of the CELSIUS
storage ring in Uppsala" -
Lars Westerberg 12-21
ARTIKEL: "Controlled, reactive co-
evaporation of thin Y-Ba-Cu-0
films" - Balzers 22-25
Pressmeddelanden om NYA PRODUKTER 8, 26-28
Annonser 29-37
AKTUELLA KURSER OCH KONFERENSER 38-39

Adresser till styrelsefunktion&rer i
k SVENSKA VAKUUMSALLSKAPET

19




FRAN REDAKTIONEN
Birgitta Gelin

Nista nummer av VAKUUM NYTT beriknas utkomma i oktober
1988. DEAD-LINE for material till nr 47 &r satt till
30 september 1988.

KONTAKTA REDAKTIONEN FOR SYNPUNKTER, IDEER OCH ARTIKLAR !

....Q.‘QO....'..........O....Q.........Q.......'.O..........‘

( SVENSKA.VAKUQMSALLSKAPET KALLAR TILIL A
! -
Tisdag 14 juni 1988 k1l 13.30 pa
Hotell Tyldsand
\_ (se bifogad kallelse fér detaljer) )

. )
SVENSKA VAKUUMSALLSKAPET INBJUDER TILL
TEMADAG OM STORA VAKUUMSYSTEM
Tisdag 14 juni 1988

Prelimindrt program:

9.00 samling med kaffe pd Hotell Tyldsand
9.30- 12.00 Fbredrag om STORA VAKUUMSYSTEM
fran olika tillampningsomraden
(se bifogad inbjudan)

12-13 Lunch pad Hotell Tyldsand

13-13.30. Fdredrag av Anders Jacobsson fran
Pilkington Floatglass AB i1 Halmstad

13.30-ca.l4 Svenska Vakuumsallskapets

Arsmote
Direfter &kervitillPilkingtonFloatglassAB,
Halmstad férvisningavderas glastillverkning
samt storavakuumugn f6r ytbeldggningar.

Forvidare information: ring girna Leif Thanell eller Birgitta Gelin. Tel.nr.sesid.40.

w,




Submikronlaboratoriet vid Chalmers Tekniska
Hogskola i Goteborg

Bengt Nilsson, CTH

Ett submikronlaboratorium #r under uppbyggnad p Fysikinstitutionen vid CTH
i Goteborg. Dess uppgift kommer att vara att understddja svensk forskning i
grinsomradet mellan fysik, mikroelektronik och biologi dér mikrostrukturer
spelar en avgorande roll. Laboratoriet kommer att vara en samarbetspartner for
lampliga projekt frin universitet, hogskolor och industri i de delar som kriver
speciell kompetens och utrustning for tillverkning av mikrostrukturer.

Inledning

Inom flera vetenskapsomriden pagdr en utveckling mot att pi ett kontrollerat sitt
tillverka allt mindre strukturer for att studera och utnyttja deras egenskaper i
tekniska tillimpningar. Detta #r inte minst markant inom mikroelektroniken , dr
man producerar allt mindre och titare packade komponenter. Logiska kretsar och
minnen tillverkas numera med detaljer mindre in en mikrometer. Inom
forskningen arbetar man med komponenter en tiondel sa stora och fysikaliskt
studerar man strukturer som 4r néstan ytterligare en tiopotens mindre. Ocksa andra
omriden tillgodogor sig de landvinningar som drivits p4 av mikroelektroniken. I
katalysatortekniken inom kemin vill man studera ytor med strukturer av
nanometerstorlek, dvs endast ndgot hundratal atomer stora. Strukturerade ytor dr
dven intressant inom biologi och medicin dér man studerar hur stora molekyler,
som t.ex proteiner och enzymer, vixelverkar med sin omgivning. Det ir till stor
hjilp att kunna framstilla sm strukturer p4 ett kontrollerat sitt for att t.ex kunna
testa ett praktiskt system mot en matematisk modell.

I flera liinder har man uppriittat speciella anliggningar f6r submikron-
fabrikation, dvs for framstillning av strukturer med dimensioner mindre 4n en
mikrometer. For att g4 14ngt under den gréinsen krivs en helt annan teknik &n vad
som normalt anvinds inom mikroelektronikindustrin.

Framstillningsmetoder

Det mesta som framstiills inom mikroelektroniken gors i sk. tunnfilmsteknik dir
man arbetar med plana kisel- eller galliumarsenidskivor. For att fi fram de
mikrostrukturer och komponenter man vill ha pé skivans yta anvénds oftast
litografi tillsammans med annan processteknik sisom vét- eller torretsning,
beliggning genom vakuumfordngning eller med andra metoder.

Litografi i det hir sammanhanget betyder dverforing av ett monster i nigon




form frin en forlaga till den yta man arbetar med. Den vanligaste formen ir sk.
fotolitografi ddr man kopierar 6ver monstret till skiva belagd med fotoresist,
genom projektion eller kontaktkopiering med ultraviolett ljus genom en
skuggmask, Skivan framkallas, och fotoresisten 16ses upp dér den triffats av ljuset
och ytan friligges, och kan utsittas f6r 1implig behandling for att 6verfora
fotoresistménstret permanent till den underliggande ytan. Nir detta dr gjort tviittas
fotoresisten bort och skivan &r redo for nésta processteg.

Mask

fotoresist
substrat

Exponering

Framkallning

Fotolitografi

Grinsen for hur smé detaljer som kan reproduceras med fotolitografi beror p
flera faktorer, t.ex maskens kvalitet, kopieringsmaskinens tekniska prestanda, och
ljusets vaglangd. For niirvarande ligger den praktiska gransen vid 0.25 - 0.5
mikrometer, och inom industriproduktionen strax under 1 mikrometer.

Vad finns det d& f6r metoder om man vill minska dimensionema ytterligare? Det
finns flera alternativ, antingen att minska ljusviglingden genom att anviinda
rontgenlltograﬁ eller att anviinda nigon form av vil fokuserad, datorstyrd strile
av elektroner, joner eller fotoner och rita monstret direkt p& den resistbelagda
skivan, Den mest utvecklade metoden for att tillverka nanometerstrukturer idag ér
elektronstralelitografi. Det finns inte nigon klart definierad undre griins for hur
smé dimensioner man kan n& med elektronlitografi, men praktiskt har man lyckats
tillverka 10-15 nanometer (miljarddels meter) breda metallinjer pa kiselsubstrat
med hjilp av konventionell elektronresist. De minsta strukturer som gjorts med
elektronstrile har varit 2 nanometer breda spér i en koksaltkristall,

Inom halvledarindustrin anvinds elektronstrilelitografi idag friamst for
tillverkning av masker, samt for framtagning av komponenter i korta serier. Dess
styrka &r i det fallet inte den héga upplosningen, utan mdéjligtheten att gi direkt
frdn ett monster genererat i dator med ett CAD-program till en direktexponering
av skivan i elektronstrilemaskinen. Man behover alltsd inte gd omvigen via en
uppsittning masker och fotolitografi. Dock dr exponeringstiden for en skiva
betydligt lingre med elektronlitografi, si for serier om mer #n nigot tusental
kretsar &r det fortfarande mera l6nsamt att anviéinda fotolitografi.




Submikronlaboratoriet pA Chalmers

Redan 1981 foreslogs att ett submikronlaboratorium skulle byggas upp vid
Chalmers Tekniska Hogskola i Géteborg. Laboratoriet skulle fungera som en
nationell resurs med speciell kompetens och utrustning for tillverkning av mikro-
och nanometerstrukturer, Forskare frén olika grupper skulle komma till
submikronlaboratoriet med sina experiment, i hjilp med att tillverka sina
mikrostrukturer med litografi och en begriinsad tillgng till kompletterande
processutrustning, for att sedan resa hem igen for att siutfora processen med egen
utrustning. Mitningar och slutlig utviirdering skulle vila p4 anviindarens ansvar.

Det stod tidigt kiart att det skulle byggas runt en elektronstrélelitografimaskin
med hog upplosning. Avsikten var att laboratoriet skulle f& kapacitet att genom
lift-off eller etsning tillverka mikrostrukturer med linjebredder ned mot 10 - 20
nanometer placerade si nira som 100 nanometer frin varandra, for att kunna tivla
internationellt och kunna tiicka behoven inom den nérmaste framtiden. Genom
STU, NFR och Wallenbergsstiftelsen gavs det mojlighet att inforskaffa ett
instrument som uppfyllde de givna kraven, och som samtidigt var s Litt att anviinda
att det kunde ge service 4t manga grupper i Sverige.

For att bygga upp en kompetens att kunna utnyttja apparaturen fullt néir den
levererades, samt for att visa att vi var kompetenta att forvalta ett submikron-
laboratorium startades tidigt forsok med att tillverka smé strukfurer samt att
undersoka deras egenskaper. Med hjilp av ett begagnat svepelektronmikroskop,
efter ngra mindre modifieringar och ansluming av en styrdator, kunde vi tillverka
detaljer ned till 50 - 60 nm linjebredd.

Ringstruktur av silver pé kisel for kvantfysikaliskt experiment




Nya lokaler

Slutligen borjar nu bitarna falla pd plats, och submikronlaboratoriet kan i slutet
av maj flytta in i sina forsta egna lokaler i fysikhusets killare. Det blir ett
laboratorjum pé ca 150 m?2 bruksyta varav 48 m? renrum med takfilter, dér en
renhet av klass 100 kan uppnis pl vissa kritiska stiillen. Speciellt litografi-
avdelningen med dess resisthantering dr kinslig for partiklar och méste héllas
mycket ren. Minsta dammkorn som fastnar pd ytan utgor en potentiell fara for
kretsarnas funktion, pd grund av komponenternas smé dimensioner.

Laboratoriet &r s organiserat, att den kinsligaste arbetetsplatsen #r lagd i ena
4ndan av en ling renrumskorridor med den tunga utrustningen, som
elektronstrilelitograf, vakuumforingare, jonstrileets, etc. #r placerad utanfor
lings vdggarna med framsidan riktad in mot korridorens insida. Utrustningen
mandvreras och laddas frén insidan av renrummet, medan smutsigt arbete sdsom
reparation och underhll sker frén utsidan. Arbetsstationema #r placerade med
succesivt minskande kinslighet lings korridoren, och lingst bort frén den renaste
#nden finns personslussen dir man byter skor och tar pd speciella klider innan man
glr in,

Arbetet i renrummet kréver speciell diciplin. R6kning #r givetvis helt otinkbart,
snabba forflyttningar 4r av ondo eftersom man d4 skapar luftvirvlar och rér upp
damm, och man bér undvika att klia sig i huvudet for att inte sprida hudflagor
omkring sig. Ett renrum helt utan ménniskor kan ha mycket ren miljo eftersom
luftcirkulationsanliggningen genom effektiva filter succesivt renar luften med
tiden, men kvaliteten p4 miljén sjunker drastiskt med antalet mé#nniskor som
arbetar i det.

Utrustning

Den elektronstrilelitograf som inkdpts 4r av fabrikat JEOL, ett féretag som
kanske #r mest kint f6r sina elektronmikroskop. Instrumentet #r ett mellanting
mellan ett rent laboratorieinstrument och en produktionsmaskin vilket gor att det
gAtt att kombinera noggrannhet och mycket hég upplosning med formégan att
exponera sammanhéngande monster Gver stora ytor, pd bekostnad av snabbheten.

Storleken pa det filt maskinen kan exponera pé en gng varierar mellan 80 um
och 1.5 mm i fyrkant beroende pa vilken noggrannhet och uppldsning maskinen 4r
instilld pa. De enskilda félten kan sedan skarvas ihop till ett sammanh#ingande
monster genom att den skiva som skall exponeras ligger p4 ett X-Y-bord vars lige
kan métas och regleras mycket noggrannt med hjilp av en laserinterferometer. P&
det stittet kan maskinen exponera sammanhingande ménster upp till 125X125 mm i
fyrkant. I de liigen niir en exponering méste passas ihop med ett tidigare framstillt
monster kan maskinen automatiskt géra detta med stor precision forutsatt att det i
detta finns orienterings- och passmirken inlagda. Vidare finns det méjlighet att
ladda 12 st kassetter med skivor eller masker som skall exponeras i f6ljd, och detta
gor att maskinen kan arbeta utan tillsyn t.ex 6ver natten med 1inga exponerings-




jobb. Maskinen #r mycket komplex och 4r i det nirmaste helt och hallet styrd fran
ett storre datorsystem, en PDP11/84 med skivminne och bandstation. Systemet
kommer att kopplas samman via nétverk med dvriga datorer p& Chalmers, dd
speciellt med CAD-systemet p4 Fasta Tillstdndets Elektronik ddr man relativt enkelt
kan generera styrkod for dven mycket komplexa kretsmdnster. Detta Sppnar
méjligheten att framstilla fotomasker av hog kvalitet, vid sidan av tillverkningen av
nanometerstrukturer.

Maskinen har vid de férberedande leveransproven i Tokyo visat att den uppfyller
de av foretaget angivna specifikationerna med god marginal. Den visade framfor
allt att den #dven klarar att producera monster i resist med vars hjilp det gick att
framstilla metalllinjer med en linjebredd av 15 - 20 nm p4 70 nm centrumavstind,
i enlighet med de specifikationer som ursprungligen stilldes upp for submikron-
laboratoriets kapacitet.

- )

Servory Advanced Technology

Elektronstrilelitografen pd Chalmers

Laboratoriet har dven inképt en reaktiv jonstraleets av mérket Oxford
Instruments for etsning av de mikromonster som framstilits av elektronstrile-
maskinen. Den har en jonstrile med en diameter av 7.5 cm, och dr kompatibel med
klorbaserade etsprocesser for t.ex kisel och GaAs.




Vidare dr en foringningsanliggning under upphandling som skall géra det
mdjligt att deponera de flesta metaller och oxider genom termisk férdngning. Den
kommer att utrustas med resistiva férdngningskéllor for mjuka metaller, och en
elektronkanon for fordngning av material med hog sméltpunkt s&som wolfram,
titan, aluminiumoxid, etc.

Ovrig utrustning #r alla de detaljer, smé och stora, som behovs for att gd igenom
de olika processer som krivs for tillverkning av mikrostrukturer.Resistspinners for
beldggning av substraten med resist, maskpassare for exponering av grovre
ménster genom fotolitografi, framkallnings- och kemibénkar gjorda for hantering
av farliga dmnen, och svepelektronmikroskop for inspektion av strukturer och
kretsar., Allt for att utvecklingen kan foras framéat inom det omréde dér vart motto
ir det ndgot ovanliga: Det dr bditre ju mindre vi gor.

News ian's new i m
Cryopumps

Varian's new series of high perform-
ance

cryopumps - HV, VS, FS and UHV Series
incorporate many unique features which
makes them ideally suited for use in a
wide range of applications.

Cryopumping is a proven, flexible
method

of pumping gases which has become a
major technique in modern vacuum tech-
nology. The advantage of a cryopump
lies

in its ability to achieve very high
pumping speeds at low pressures, at a
ralatively low cost compared to that
of conventional pumping systems.

Additionally, pumping is clean as

there is no need for any organic The high vacuum series (HV) cryopumps
fluids to be used in the vacuum sys- are ideally suited for device process-
tem. Cryopumps can pump very high ing and general purpose vacuum appli-
impulsive throughput loads. This fa- cations. The HV-8 with 30 standard
cilitates the use of high system litre hydrogen capacity array is being
“"cross-over" pressures when the vacuum used extensively as the vacuum source
operation requires frequent cycling. for ion implanters.

The Varian FS and VS series cryopumps The UHV series, which operates in the
are designed specifically for sputter- 10! mbar range, is being used in

ing scietific

applications where argon is typically and commercial applications such as
used as a sputtering medium. These surface studies, material sciences,

pumps will operate continuously under molecular beam epitaxy and commercial




Aktuellt fran IJUVSTA

Jag har den smartsamma plikten att meddela att IUVSTA:s ordférande
1983-1986, professor Janos Antal fran Ungern, hastigt avied den 28
januari i &r. Han har under ménga ar héangivet arbetat fér lUVSTA:s basta.
Professor Antal har varit en god vén fér alla som verkat inom IUVSTA
och vi saknar honom djupt.

De som under perioden 1989-1992 &r intresserade av att arbeta inom
IUVSTA som svensk representant i nagon av IUVSTA:s sju divisioner bor
kontakta mig eller nagon annan i séllskapets styrelse under varen eller
sommaren. Vi behdver namligen flera nya representanter, da de nuvarande
i flertalet fall varit verksamma i tva trearsperioder, vilket &r den
langsta tid som rekommenderas av [UVSTA.
De sju divisionerna &r:

Surface Science Div

Thin Film Div

Electronic Materials and Processing Div

Vacuum Science Div

Fusion Div

Vacuum Metallurgy Div

Applied Surface Science Div

Sven-Erik Karlsson
Scientific secretary




ICTF-7 | New Delhi

Den sjunde internationella konferensen avseende tunna filmer &gde rum i
New Delhi, Indien 7-11 december, 1987. Som den minnesgode erinrar sig
arrangerades den féregadende konferensen i denna serie, ICTF-6, i
Stockholm i augusti 1984 av Svenska Vakuumséllskapet. Liksom till
denna véar konferens registrerades drygt 500 deltagare till ICTF-7.
Férdelningen mellan olika lénder var dock mycket annoriunda av naturliga
skil. Av de registrerade deltagarna i ICTF-7 kom 332 frn Indien, 33 fran
Japan och 50 fran USA. Manga framstaende forskare deltog i konferensen,
t ex tvA Nobelpristagare. G K Binnig talade om "Scanning tunneling
microscopy” och K von Kiitzing om "Quantumphenomena in semiconductor
films".
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Totalt hade 368 bidrag insénts till konferensen. Aven om en del av dessa
o] presenterades, kvarstar dock intrycket av ICTF-7 som en givande och
intressant konferens, som professor Chopra och hans medarbetare har all
heder av att ha organiserat. Jag avstdr har frAn att ge nagon
sammanfattning av de olika bidragen. Den intresserade hénvisas istéllet
till de proceedings som kommer att publiceras i Thin Solid Films under
innevarande ar.

ICTF-8 kommer att anordnas i San Diego, USA , 17-21 april, 1990
samtidigt som det A&rets International Conference on Metallurgical
Coatings.

En dag av konferensen agnades &t en utflykt till Agra, dar bl a Shah
Jahans kostbara minnesméarke 6ver sin ddda hustru, Taj Mahal, beségs.
Denna moské och gravkammare fran 1600-talet i vit marmor ( se nedan )
gbr ett djupt iniryck pa varje besbkande.

Ett djupt intryck, i varje fall pa en fysiker, gor de sju meter higa pelare
i rent jarn ( 99,72% Fe ) som finns i New Delhi. Pelaren &r éver 1500 ar
gammal, men &r trots det icke angripen av korrosion. Nagot under
axelhdjd ar den dock nétt. Detta beror pa att méanga bestkare soker
omfamna den med ryggen vand mot pelaren ( som fru Berg férsSker pa
ingressbilden ). Den som dirvid lyckas f& sina hénder att métas tar
namligen 6nska sig nagot.

Sven-Erik Karlsson
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The UHV system of the CELSIUS storage ring
in Uppsala

L Westerberg, The Svedberg Laboratory, Box 533, S-751 21 Uppsala,
Sweden

The UHV system of the storage, cooler and accelerator ring

CELSIUS has a design pressure of 10~!!mbar, achieved by
using wvacvum-fired JI16LN stainless Ssteel chambers,

microprocessor-controlled baking to 300 9C, and a
combination of sputter-ion and titanium-sublimation pumps.
It is planned to Inject the First ions, alpha particles, In June

7988 and later Inject protons by stripping Ho* lons In a thin
carbon Foil in the rirst bending magnet.

1. Introduction

The 7he Svedberg Laboratory (TSL) in Uppsala is named after The(odor)
Svedberg, Nobel prize winner in chemistry 1926 and first Director of the
Gustaf Werner Institute, which from July 1987 has merged with the
Tandem Accelerator Laboratory into TSL. An overview of the laboratory
showing CELSIUS and the k=200 Gustaf Werner synchrocyclotron with
adjacent experimental areas for research in heavy- and light-ion nuclear
physics as well as physical biology and medicine is given in figure 1. The
synchrocyclotron is so far operated with an internal penning ion source.
An external electron cyclotron resonance (ECR) ion source will be
installed in the end of 1988, The maximum energies are 200 MeV protons
and 50 MeV/nucleon for fully stripped light heavy fons with charge/mass
ratio=0.5, going down for heavier fons such as Ar to 10 MeV/nucleon with
internal source and 18 MeV/nucleon with the ECR source.

The 82m circumference CELSIUS ring has 40 dipole magnets, which

have been used in the ICE project at CERN!. As can be seen in figure 2,
the magnets are arranged in four 7.0 m bending-radius guadrants with
intermediate straight sections of 9.3 and 9.6 m. Injection of fons from
the cyclotron will be made by a combination of electromagnetic and
electrostatic septa, two bumper magnets, and in the case of stripping
injection, a stripper foil in the first magnet of quadrant 1. The
diagnostics straight section contains diagnostic elements such as a
Schottky pick-up, a DC beam-current transformer and scrapers. The third
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straight section will contain the electron cooler, where a maximum 2.8A
current of well-defined energy electrons up to 300 keV merges with the
jon beam in order to shrink the dimensions and momentum spread of the
beam by successive collisions during a large number of revolutions in the
ring. This cooler is presently being constructed at the Royal Institute of
Technology in Stockholm and is planned to be installed in the ring during
1989. In the same straight section is also the rf cavity for acceleration
of the fons to a maximum of 1.36 GeV for protons and 460 MeV/nucleon
for charge/mass=0.5 heavy ions. The target straight section will be used
for internal-target experiments in heavy- and light-ion intermediate-
energy nuclear physics and particle physics. The present target systems
are: a cluster gas-jet target and a fibre target consisting of 25 mm long
and a few pm diameter fibres of carbon, molybdenum or tungsten. A
peliet target of 20 um frozen hydrogen droplets is required for particle
physics experiments. It is however not yet funded. Starting from the
septum magnet, a possible future extraction beam line for external-
target experiments is also indicated in figure 2.

Figure 1. Overview of the The Svedberg laboratory showing 1. the Gustaf
Werner synchrocyclotron, 2. the experimental areas and 3. the CELSIUS
ring.
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2. Design and development of the vacuum system

2.1 Requirements. The ring is planned to be operated with a wide
variety of fon species and over a wide energy range. In fact, also
deceleration down to a few hundred keV/nucieon fons should be possible.
Non-fully stripped heavy ions at injection energies or decelerated to low
energtes define the lower pressure limit. Examples of such ions are Xe
or heavier metal ions such as Ta which in a later stage can be obtained

from the ECR ion source. This leads to a design pressure in the low 10~
mbar range.

The target systems are responsible for the highest gas load, 1072

mbar 1/s from the cluster gas-jet target and in the 1073 range from the
proposed pellet target. A cross section of the gas-jet target system is
shown in Figure 3. The three stages of differential pumping are indicated
with numbers 1 - 3. After passing through the scattering chamber the
gas-jet beam is dumped in a specially designed cryo pump, based on a
Leybolds cold head. To improve the vacuum in the experimental chamber
when using heavy target gases we plan additional cryopumps.

Figure 3.
A vertical cross section

through the cluster

gas-jet target.
1 - 3. Differential

pumping stages.
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in figure 4 is shown a cross section of one of the 60+30° toroid
magnets of the electron cooler. The cathode of the electron gun is
operated at a temperature of 1050 C and gives a gas load of 2 x 1076
mbar 1/s, out of which <10% s methane2. We are planning to solve the

gifferential pumping problem either by a bufit-in fon pump, the magnetic
field is 0.15-0.18T, or by non-evaporable getter pumps as in the electron
cooler in LEAR at CERN.

jon beam

4
I
5

Figure 4. A cross section of a part of the electron cooler showing the
toroid-magnet chamber. 1. Incoming electron beam from cathode and
acceleration tube. 2. Built-in ion pump or NEG pump. 3. Vacuum chamber

with internal clearing electrodes around the e~ beam. 4. Solenoid drift
tube, 2.6 m. 5. Pump station outside magnets.
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2.2 Vacuum vessels. All magnet chambers and most of the straight
section chamber tubes are made from electro siag refined Avesta 316LN
stainless steel. It has very low magnetic permeability, =1.005, and high
strength, which fs important for constructing thin-walied non-circular
cross section magnet gap chambers. The Conflat flanges are either of
304LN or 316LN steel in order to keep the knife-edge hardness after

vacuum-firing treatment. Based on CERN experience3, only OFS copper
gaskets (oxygen free siiver, 0.1% silver) are used for flanges baked to

300 OC, in order to minimize gasket leaks after several bakeouts. For the
same reason, in all baked Conflat joints we use special high-strength

bolts3 (tensile strength and yield stress » 1000 N/mm2), as well as high
strength washers and nuts, all specially made by Buiten Stainless,
Sweden. At the factory, the nuts were bead blasted, molykote treated and
finally centrifuged to remove excess molykote.

The vacuum firings of the completed chambers have been done in the
oven at FFV in Arboga, Sweden or occasionally at CERN. In some cases,
where the complete chambers would not fit in the oven, the parts were
vacuum fired separately before final welding.

The 7 m radius curved bending-magnet chambers are of two types: 3.7
m elliptical chambers in each end of a quadrant, including pick-up tubes
for beam diagnostics, and circular chambers in the middle four magnets.
Due to lack of space between the magnets standard Conflat flanges can

not be used. We use Nw219 SPS f langes4, looking 1ike large KF flanges
having specially reinforced chains and Hélicoflex® seals. The baking is

however limited to maximum 2500C.

A cleaning facility has been developed at our laboratory for treatment
of vacuum equipment. After coarse cleaning, if necessary, the first step
{s a trichloroethylene-vapour bath 1.5 m x 1 m and 1.3 m deep. A tent

connected to a 1600 m3/h exhaust fan is placed over the bath in order to
keep the tricloroethylene level of the surrounding air well under the
allowed 1imit of 20 ppm. Next step is an ultrasonics bath, 3.8 m x0.9 m

and 0.6 m deep, kept at 63°C and pH=11 using Almeco!8 from Henkel
Corp. In order not to spend a fortune on ultrasonics equipment, the
uitrasonics package was placed into the water on a cart on wheels that
can be moved from one end to the other of the basin. Then follows rinsing
in raw water and demineralized water, and finally drying on a clean-
room bench in a separate room.
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- The 64 m long beam line from the cyclotron beam-transport corridor
to CELSIUS 1s in the first half made from aluminium with ISO flanges and
Al seals. From 36m before injection into CELSIUS, the chambers are made
from stainless steel, and the last 8 m before entering the ring has
vacuum-fired chambers with bakeout equipment.

2.3 vValves and vacuum pumps. There is a fast safety valve in the
middle of the injection beam line. Each of the eight sectors of the ring
are separated by all-metal VAT series 48 gate valves with ID 63, 100 or
150 mm depending on the maximum beam size at the vaive, During
pumpdown and bakeout, each of the sectors is pumped by a 170 1/s

turbopump backed by a 16 m3/h roughing pump. After bakeout the
turbopump is valved off by an all-metal 900 angle valve and the ion

pumps take over down to a pressure of 1078 mbar, where the titanium
sublimation pumps (TSP's) are activated. Except for two pumps at the
target chamber, the TSP's are not cooled The roughly 2 m spaced
distributed pump combinations of fon and sublimation pumps are shown
in figure 2.

2.4 Vacuum measurements. Each sector of the vacuum system has a
special Balzers bakeable pirani and a cold-cathode gauge of inverted
magnetron type, both of which can be operated during bakeout. The cold
cathode gauges are of a special design allowing measurements down to

10"'! mbar using triaxial cables. A system of two 8-channel
multiplexing ionisation-gauge controllers measuring down to 10712

mbar, of a design developed for LEPS s presently being installed. The
fonization gauge heads are of SVT, Paris manufacture. All sectors have at
least one fon gauge. Gas analysis is done by a muitiplexing VG SX200
system with vacuum-fired analyzer heads, operated from an 1BM PC/XT
with colour display.

2.5 Interlock system. It was decided to keep the battery back-up fast
interlock system separate from the main control system, which only
should read status information and pressures. The  programmable
controller is of Mitsubishi manufacture. A total of 210 logic and 12
analog inputs plus 110 logic outputs are utilized. The controller takes
care of opening and closing of valves depending on running conditions,
start and stop of turbo pump stations, fon and sublimation pumps.
Automatic sublimation is an option. Vacuum failure is detected from
discriminator settings of penning gauges and fon-pump currents.
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2.6 Baking. All the vacuum system is, with minor exceptions such as

the above mentioned SPS flanges, bakeable to 300 OC. The bakeout
heaters are either company-fabricated jackets or for straight tubes and
in the magnet gaps heating tape plus heat-insulating material. in the
bending-magnet gaps there is only room for 10 mm heat insulation,
otherwise the thickness fs 25 mm. Special metal-collar heaters have
been manufactured for all Conflat and SPS flanges. Nonmagnetic
thermoelements of type E (Chromel/Constantan) are used. The power is

controlled by an Exomatic® microprocessor control system, described in

more detail in ref 7. We have three subsystems, operable separately or
together, having 48, 24 and 24 channels, respectively. There are
thermoelement inputs and power=-control outputs for solid-state relays
(triacs). An 1BM PC/XT or AT is used for operation and temperature
display. A block diagram of the Exomatic hardware with communication
lines and connected heaters is given in figure 5. It is also shown that the
bakeout-control and vacuum-interlock systems are connected with each
other by means of digital inputs and outputs in order to exchange
relevant information.

3. Conclusions

The design pressure of the vacuum system has been achieved, first
chamber by chamber in the test laboratory, and later after bakeout of
the first quadrant. We now have three quadrants and two straight
sections under vacuum and the other two straight sections almost
assembled and very soon ready for pumpdown. The 64 m long injection
beamline from the cyclotron experimental area to CELSIUS Iis
manufactured and is now being assembled to be ready in time for our
first injection in June 1988. At that time the special field measurement
equipment in the last quadrant will not be ready and therefore the
vacuum chambers can not be mounted. We will therefore stop the beam in
a Faraday cup just before entering the last quadrant. This arrangement
gives a possibility at an early stage to test detector systems with beam
on the gas-jet target (or solid targets), and also to measure target
thickness by normatizing known cross section detector counting rates to
the Faraday-cup charge measurement. '

Development work has now started for vacuum tests of experimental
equipment to be placed in the gas-jet target scattering chamber,
starting with prototype semiconductor and channel-plate detectors for
the heavy-ion experiments. A special problem is finding suitable flexible
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Figure 5. Block diagram of the bakeout control system.
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500 coaxial cables and large arrays of 500 feedthroughs without ground
contact with the chamber. A test of COp-laser welding 8)t thick Havar
folls (Hamilton Watch Co) to be used as ultra-thin all-metal windows for
charged particles has, so far, been partly successful.

A detailed description of other subsystems of the CELSIUS ring is

found in ref 8.
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Controlled, reactive co-evaporation

of thin Y-Ba-Cu-O films

Different vacuum deposition techniques
are used today to produce high tempe-
rature superconducting thin films. Most
prominently among them are: ion bom-
bardment or laser flash evaporation of
an alloy target, or the simuitaneous
electron beam evaporation of metals or
metal oxides.

Of all these techniques, electron beam
evaporation under ultra high vacuum
conditions offers the best possibilities
for controlling all the important para-
meters, making it ideally suited for re-
search laboratories.

— Low, reproducible residual gas back-
ground

— Epitaxial film growth

— Stoichiometry
ilaterial flux can be easily measured
and precisely controlled (low time
constant)

—In situ analysis

Baizers has been working with the evap-
oration and sputtering of A 15 com-
pound superconductors (1), (2) under
ultra high vacuum conditions for more
than 10 years.

1 Substrate

2 Evaporation source
3 lon beam source

4 Substrate heater

5 Quadrupole analyzer
6 Quartz crystal head
7 Rheed/Ellipsometry
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These ten years of experience led to the
development of the UMS UHV systems
concept, and the use of a quadrupole
mass spectrometer as the universal and
compound specific rate sensor for con-
trolling both complex and reactive evap-
oration processes (2, 3, 4).

— High selectivity and high resolution

~Sandwich and alloy films possible
with a single sensor

— Extremely high uptime

UMS ultra high vacuum system
with electron beam evaporator

1 Substrate

2 Electron beam evaporator A material specific sensor is imperative
3 Effusion cell for the reactive evaporation of 1-2-3
4 Oy inlet materials because of the strong getter-
5 Quadrupole analyzer ing effect of the barium component.

This gettering effect influences the in-
corporation of oxygen in the film struc-
ture as well as the effective evaporation
rate.

To measure the actual rate, the quadru-
pole sensor must be mounted at the
substrate level in the vacuum chamber.




_.24._

2 Yoe Bajg Cuz Oy
= Ewo = 2 MeV
O, =160°
RBS spectrum of a 50 nm Y-Ba-Cu-O film
evaporated onto an unheated Si wafer.
4
.
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2
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O, = 160°

RBS spectrum of a 600 nm Y-Ba-Cu-O film
evaporated onto an unheated Si wafer.

The oxygen curve shows the high homo-
geneity of the film.

Energy

With the substrate at an appropriate temperature, the use of
the independent evaporation control of all components al-
lows an adjustment of the film stoichiometry, and produces
excellent film homogeneity and microstructure.

Due to the sensitivity to air and moisture of the resulting
thin films, the use of a load lock and a substrate transfer sys-
tem is recommended to assure reproducible quality.
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PRESSMEDDELANDE
HOGTEMPERATUR-VAKUUMUGNAR FOR METALLURGISKA TILLAMPNINGAR

ELATEC &r ett finskt fdretag med industriell produktion i Finland
och USA. Fdretaget har ett brett sortiment av hégtemperaturugnar
som arbetar med vakuum, atmosfdriskt tryck och &vertryck. Ugnarna
ar konstruerade fdr temperaturer fran 800 till 2500 ° C och tryck
upp till 100 bar och avsedda f6ér b&de laboratorier och industriell
produktion.

Vara produkter tacker
ett brett spektrum av
tillampningaxr omfatt-
ande virmebehandling,
ytmodifikation genom
plasma, vakuum-
induktionssmdltning,
sintring av keramiska
och metalliska pulver,
hetpressning, vakuum-
hardlddning och manga
andra kundanpassade
tillé&mpningar.

aBEPL e
L

VEFTWAC *

Vart féretag erbjuder . 0
en ytterst avancerad " '
komponentteknik. For
att erhdlla optimala
ugnskonstruktioner har
vi intimt samarbete
med kunderna och ut-
nyttjar datorstoédd
konstruktionsteknik
(CAD) .

For dem metallurgiska
frrskningen erbjuder
ELATEC flera olika

modeller, ALLVAC- FOTOGRAFI: VERTIVAC-hogtemperatur-
modellen (arbetsdim.: vakuumugnen for laboratorier och sméskalig
bredd 250 mm, héjd produktion. Det effektiva ugnsrummet har
250 mm och dijup 400 mm) en diameter frin 150 mm till 600 mm.

ar ett ugnssystem for

mangsidig anvédndning,

som kan utrustas med en bred skala hjdlpmedel fran nitrering och
uppkolning. ELAVAC- och VERTIVAC-modellerna dr optimala £f6r varme-
behandlings—, h&rdlédnings~ och sintringsprocesser. PLASVAC &r
produktserien fér ytmodifieringar. FOr produktionstillé&mpningar
erbjuder ELATEC skriddarsydda modeller, som kan matas fran sidan,
nerifran och uppifran.

FOR INFORMATION kontakta Markku Ranta, ELATEC OY, PB 40, SF-21101 Nadendal,
Finland.
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NY PRODUKT
Temperering -70° till + 130° C med 2°/min

Elsi-Tech AB i Helsingborg presenterar en kompakt "Temperator" fir miljoprovning
bl.a. vid rymdsimulering i vakuumkammare.

Temperator-enheten cirkulerar en vétska, brine, vars temperatur varieras steglést i
omr&det - 70° till + 130° C. Modell WR 1300 har en kyleffekt av 1300 W vid -40°
och 650 W vid - 60° pA utgiende brine. Netto vArmeeffekt &r 1,6 kW. Temperaturen
styrs endera med externa datorsignaler eller intern mikroprocessor.

Enheten &r latt och kompakt, s& att den kan #ndra temperaturen mer &n 2°/min i
bada riktningarna, om belastningen & mattlig. Med smé& dimensioner, L x B x H,
1200 x 640 x 850 mm, och god ljudddmpning &r den ldmplig i kontors- och labmiljder.
Den kan latt rullas in under en lab-bank.

Elsi-Tech's "Temperator" gor det mdjligt att "flytta berget till Mohammed". Test-
objekt med stora matuppstdllningar kan ternperaturprovas dir de stér, istdllet for
att flyttas till en sdrskild klimatkammare. Man sparar tidsSdande ned- och upp-
montering av mitutrustningen med &tfdljande intrimningsproblem. Av billiga isoler-
skivor bygger man en "engéngskarnmare" runt objektet och ett fldnsbatteri med eller
utan flikt. Batteriet och en temperaturgivare anslutes till "Temperatorn", som
rullas pa plats bara ndr den behtivs. FOr dess drift krdvs 16 A trefas strdm samt
till- och avlopp for kylvatten.

ELSI-TECH "Temperator" WR 1300 hos Ericsson Radar Electronics, Moindal.

Annelie Skatt stiller in temperatur-regulatorn, i mitten, som styr "Temperatorn',
till vénster. Via slangarna i bakgrunden cirkuleras brine genom termiska skgldar i
"rymdkammaren", dverst. Dérunder vakuurnpumpar och léngst till higer dator med
plotter.




Ojefritt hogvakuum

Med den nya molekuldra
dragpumpen Alcatel 5030 CP
fran SVS Vacuumservice AB,
Stockholm och Goteborg, &r
det mojligt att skapa olje-
fritt hogvakuum vid exempel-
vis korrosiva processer

inom elektronikindustrin.

En dragpump anvidnds for att
i ett andra steg evakuera
de sista gasresterna ur en
vakuumkammare. Tilldmpnin-
garna finns forutom inom
elektroniktillverkningen
vid exempelvis masspektro-
metri, Ydckstkning och
frystorkning.

Pumpen dr kompakt och
monteras direkt pd vakuum-
karmaren, Den har kontinuer-
1ig kvdvgasspolning av
kullager och motor for att
skydda mot korrosion. En
sdrskild sparr hindrar
Aterstromning av olje-
partiklar till vakuum-
systemet,

Den nya pumpen behover 1,5
minuter till arbetsvarvtal
och dep nér ett stuttryck
Ea 1077 mbar, Underhal)
an goras pd plats.

Kraftfull turbopump

ted nya typ 5900
introducerar nu

SVS Vacuumservice AB,
Stockhoim och GGteborg,
den stgrsta modellen i
Alcatels serie av
molekuldra turbopumpar
ps den nordiska mark-
naden, Kapaciteten dr
880 /s

Pumpen, som d@r avsedd
for hogvakuumtillsmp-
ningar inom exempelvis
elektroniktillverkning
och ldckstkning, &r
fettsmord varfor den
kan monteras i god-
tycklig orientering.
Den har ett kompakt
utfo:ande och levere-
ras med vatten- eller
1uftkyining.

En unik egenskap ar

att pumpen pd lagtrycks-
sidan luftas direkt mot
atmosfiren,

Underhdllet, exempelvis
kullagerbyte, kan enkelt
ske pd plats. Det dr
inte nddvindigt att
batansera om rotorn
efter service.

Pumpen anvander knappt
3 min for att nd arbets-
varvtalet, 27 000 rpm.
Tryckomridet &r

5 x 10710 mpar.

For ytterligare upplysningar kontakta SYS Vacuumservice AB.
Huvudkontor: Box 42137, 126 12 Stockholm, telefon 08-744 29 85
Gbteborgskontor: Box 1063 , 436 22 Askim , telefon 031-28 53 99
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SPECTROGON

"SPECTROGON_

Opticl filters and coatings

% Formerly
AGA Optical AB

2 COMpany essssmemmm.




Dataquad gasana/ysator fran Vacuumservice ger dig insikt
och overb//ck pa ett satt du t/d/gare /nte ens vagat dromma om!

Speciella egenskaper:
Matomrade 2—100 amu

Peak select i 16 kanaler

Trendanalys | 8 parallella kanaler med kontinuerlig utskrift
Multiplikator/Faraday detection i ett méathuvud
Partialtryckdisplay i 3 dekader, log. skala

Innehalisrikt spektrumbibliotek, totalt 64 olika amnen

mm

Ring 08-744 2985 eller 031-28 53 99 s berattar vi mer... eller skicka in kupongen!

- eft foretag | Dalatromegmppen

KUPONGEN SKICKAS TILL: e s e S W VRS WS EEEm
SVS Vacuumservice AB, Box 42137, 12612 STOCKHOLM BESOKSADRESS Vretensborgsvagen 8, Vastberga (HK Stockholm)

N e T EEER G

SVS Vacuumservice AB, Box 1063, 43622 GOTEBORG Askims Verkstadsvég 13, Askim (Gdteborg)
Ja, jag vill ha mer information om: Férelag .. . . . e
| O RESTGASANALYSATOR Kontakiperson
E’ 0 VAKUUMKOMPONENTER )
| O LACKSOKNINGSSYSTEM Adress .

D TUNNFILMSUTRUSTNING Postnr/Ont _ : LTel i e, - 4




KUPONGEN SKICKAS TILL: s enmn comms emmm s e e oomn o e o S G s SR 555 Sem ESm G
SVS Vacuumservice AB, Box 42137, 126 12 STOCKHOLM
SVS Vacuumservice AB, Box 1063, 43622 GOTEBORG

Ja, jag vill ha mer information om:

FOIEIAG . ovevrereeeeerecanemen s e et
O ALCATEL TURBOPUMPAR KOMEAKIPEISOM ....ooceviviisi it ein et
) VAKUUMKOMPONENTER
[ LACKSOKNINGSSYSTEM AGIESS ...t ceeee e s
LD TUNNFILMSUTRUSTNING Postnt/Ort
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TURBOPUMP

Alcatels molekyldra dragpumpar arbetar vid tryck mellan
10 mbar och 10 "mbar.

e |ag rotationshastighet, 27.000 RPM
e kan monteras i alla lagen

e kraver endast 10 mbar férvakuum
e hog kompressionsformaga

e snabb start

e kompakt och 1&g vikt

e servicevanlig

Ring 08-74429 85 eller 031-28 53 89 sa beréttar vi mer... eller skicka in kupongen!

@ Vacuumservice AB

- etl forelag  Dalatronicgruppen

BESOKSADRESS: Vretensborgsvagen 8, Vistberga (HK Stockholm)
Askims Verkstadsvig 13, Askim (Géteborg)




Edwards

SPECTRON 300E

Edwards nya barbara lacksokare

Brett sbkomrade — 4000 mbar I/s — 4 x 10™ mbar /s
Snabb — efter 5 minuter ar den klar att anvanda
L&tt att anvdnda — mikroprocessorstyrd

Unikt pumpsystem — inget flytande kvéve krévs
Diffusionspumpad — snabb renpumpning av helium
Soker pa masstal 2, 3 eller 4 — SOM STANDARD

Hér av dig sa kommer vi och demonstrerar!

TillQuIST

Vakumprodukter
Box 1200, 164 28 Kista. Tel. 08-750 05 00
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MORE
HIGH PERFORMANCE FURNACES
FOR MORE

ADVANCED CERAMICS

Today's high performance ceramics binders, presinter, sinter and isostati-
— silicon nitride, sialon, silicon carbide, cally consolidate in one cycle. To
boron nitride, aluminum nitride, tita- 2300°C. HIP to 1500 psig (100 bar).
nium diboride and cofired multlayer ~ Ten models. Ask for Bulletin $8-1.
packages - require high performance
furnaces. Those are the kind of fur-
naces Vacuum Industries has been
making for years. Proven performers,
they're builf to deliver the high tem-
peratures and pressures you need.
For high refiability ceramics, every
process step is important. And fur-
naces with run-to-run repeatability,
precise controf and consistent operat-
ing conditions can make the differ-
ence. These six Vacuum Industries

furnaces can help you get the most
from your ceramics. Choose one or
more and join the leaders in ad-
vanced ceramics.

2 Hot Press Furnaces. For
advanced materials synthesis. Uniax-
ial compaction. To 2300°C. Up to
400 tons. Compacts up to 500mm

diameter. Nine standard models.
Ask for Bulletin HP-1.

3. System VIl/Super VII* Multi-
purpose lab furnace. Sinter, braze,
heat treat, melt and cast. To 2300°C.
Vacuum, inert gas, hydrogen.

Five standard models. Ask for
Brochure S-7.

1. Sintervac” Furnaces.
Pressureless sintering. Degassing
and debindering in same cycle. To
2300°C. Vacuum and flowing reactive
gas capability. Fitteen standard sizes.
Ask for Builetin SV-3.

6. Reaction Bonding Furnaces.
Convert powder metals to nitrides,
carbides. To 1800°C. Graphite or
carbon-ree hot zone construction.
Temperature uniformity. Gas pressure
control and demand system. Seven
models. Ask for Bulletin RB-1.

w Vacuum Industries,Inc.
Mamber of the Thermal Scientific Group
: 5 Middlesex Avenue
4, CVD Furnaces. Produce thick ~ Somervile, MA 02145
R == fims and complex monolithic shapes.  Tel: 617-666-5450
2. Sinterbar™ Furnaces. Muiti- To 2300°C. Vacuum, pressure con- Telex: 681 7186 °

mode pressure furnaces. Remove trol, gas management/distribution, Fax: 617-776-8605
effluent capture. Seven sizes. Ask for
Brochure CVD-1. Representant for Danmark,
Finland, Norge och Sverige:
Ingenjérsfirma

GERHARD SVANE HB
Box 6020 S-18106 LIDINGO
Tel. 08-7673336 Sverige
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VAKUUMTEKNIK

P
fg:skning — utveckling — produktion
NORDISKA BALZERS AB
Box 10272

434 01 KUNGSBACKA JAKOBSBERG
Tel. 0300/140 45 Tel. 0758/320 60
Telex 21229 BALZERS S
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ANALYTICAL LTD

HIDEN

Antligen i Skandinavien:

En utrustning for mass-spektrometri som ar
sa enkel att jobba med, att alla gidrna gor det!

Histogram presentation. Trend analysis. Thres-
hold level detection.Splitscreen with inde-
pendent ranging. Splitscreen with indepen-
dent spectras.

Library search, subtraction and spectral syn-
thesis.

(A\\\\/_ff//:\&@> Applied Vacuum Scandinavia AB

Box 5047 Telephone Telex Telefax
580 05 Linkdping 013115170 8155094 01310 41 90
Sweden




UACWEC

RIE, PE & PECVD PLASMA CLEAN LAB
Total modularity with vacuum load lock flexibility

FOR ADVANCED PLASMA PROCESSING
OF MOISTURE, OXYGEN AND PARTICLE
-SENSITIVE MATERIALS

Now VPS-1500 the leading "Dual’”’ cham-
ber R&D System with over 150 installa-
tions wordwide, has been extended to
offer a hermetically sealed N,-purged
enclosure with active pumping of water
vapour, to reduce water vapour content to
low ppm levels. Low particulate environ-
ment with Class-100 HEPA filters.

Active Pumping of Water Vapour

Molecular Sieve Filters for 1 ppm, by volume, mois-
ture environment, protects substrates and chamber
from atmospheric water adsorption.

High Vacuum Load Lock
in Stainless Steel with hinged doors. Deep Vacuum
is obtained from external Pumpsystem.

Class-100 HEPA Filters
For low particulate environment.

Total Clean-Room friendly
Protects your clean room from particles and conta-
mination. Can be installed Flush-ThroughThe-Walil.

Total user friendly

Operator protection from hazardous process che-
mistries. Doors for reactor service and filter replace-
ment. Internal lights for easy visibility.

Sample transfer from Load Lock
Direct loading of substrates on platen, without car-
rier plate.

tlaised Floor

Integrated Blower and Filters ensures vertical inert
gas flow to worksurface and continuous cycling
through top mounted filter package.

|1 W ICE

PLASMA SYSTEMS

SALES AND SERVICE

Virtually unlimited flexibility
Vacuum Load Lock can handie any size samples or
cassettes up to 4, 6 or 8 inch diameter.

Plasma-Systems available with:

Batch Wafer/Tool

Single Wafer/Tool

Magnetic Enhancement for RIE and PECVD
Programmable 100-channei Microprocessor
IBM PCI/AT Computer

VACUTEC (SWEDEN) AB

Hantverkaregatan 4, 23200 Arlov Sweden

Tel: (44)40437270 Fax: (46)40435538 Tix: 33136 VACUTEC
SCANDVAC Inc, 1440 Veteran Avenue

#H 268 Los Angeles, 90024 CA Tel: (213)473-4568

Kurt J Lesker (USA} Tel: {800) 245-1656/In PA: (800)242-0599 In Boston (617)388-1699, In NY: (516)366-0586

WED In UK: (44)752492041, NU/BIFRGIA: (31)5287-2273, FICH/I: (33)74942440, INDIA: Fillunger Tel: 54092 Pune, ISRAEL: Yuval Tel: 52-911861,
HONG KONGIPRC: Timos Tel: {862)-58336577, All Other Countries: Vacutec SWEDEN: {46)40-437270




KOLLA

Rostfria Gateventiler

Vitontatade,
Koppartidtade,

NW35 - NW250

VARA

-37-

UncuuEe

PRISER P A

Bakbara till 150 ¢
Bakbara till 300 C

Fldnsanslutningar

tillverkade i USA AvV:

GATEVENTTILER

RURT J.LESKER COMPARNY,.

ConFlat, ISO och ASA flinsar

Manuell eller Pneumatisk mandverering

PRISEXEMPEL UHV-VENTILER ( Fritt Lager Arlsdv, exkl moms )

Anslutning Manoverering Pris 150 C Pris 300 C
ConFlat Manuell

NW35 6.900:- 8.500:-
NW63 11.400:- 13.400:-
NW100 14.700:~ 17.000:-
NW150 18.500:~- . 22.500:-
NW200 25.350:- 29.000:-
NW250 44.200:- 49.000:-
ConFlat Pneumatisk

NW35 7.700:- 9.300:~
NW63 12.150:- 14.700:~
NW100 15.500: - 18.100:-
NW150 19.500:- 25.400: -
NW200 26.600: - 29.900: -
NW250 44.800:~ 49.900: -

F6r ytterligare information och prisuppgifter pa andra utfdranden,

kontakta Anders

Tel:

Johnsson i Arlov.

VacuTec AB
Hantverkaregatan 4
040-437270 Fax:

232 00 Arlov
040-435538 Tlx:

33136
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AKTUELLA KURSER OCH KONFERENSER

1988 15-20 maj, Atlanta, CA, USA

SPRING MEETING OF THE ELECTROCHEMICAL SOCIETY

Inf.:Electrochemical Society, 10 S.Main St.,
Pennington, NJ 08534-2896, USA

30 maj - 3 juni, Tokyo, Japan

MRS. INT, MEETING ON ADVANCED MATERIALS

Inf.: M.Doyama, Nikkan Kogyo Shimbun Ltd., Planning Bu-
reau, 8-10, Kudan Kita, 1l-chome, Chiyoda-ku,

Tokyo 102, Japan. Telex :NIKKANKOJ29687;U.S.
5 - 8 juni, Saltsjébaden
13th NORDIC SEMICONDUCTOR MEETING
Inf.: KREAB CONGREX AB, Box 5619, 114 86 Stockholm.
08-7234230.
5-10 juni, Hakone, Japan
6-ICSCS. 6TH INT CONF ON SURFACE AND COLLOID SCIENCE
Inf.:Prof. K.Meguro, General secretary of 6-ICSCS,
c/o Div. of Colloid and Surface Chemistry, The
Chemical Society of Japan, 1-5 Kanda-Surugadai,
Chiyoda-ku, Tokyo 101, Japan. Telex:2226198 CSJJ
6-10 juni, Maastricht Congress Center, The Netherlands
1988 Annual Int Courses in SIGNAL PROCESSING
AND COMMUNICATION
inf.: CEI-Europe/Elsevier, Box 910, 612 01 Finspang.
Tel.0122-17570.
13-15 juni, Tokyo, Japan
MRS. JSAP-MRS INT CONF ON ELECTRONIC MATERIALS
Inf.:T.Kamiya, Dept of Electronic Engineering, Univer -
sity of Tokyo, 7-3-1, Hongo, Bunkyo~ku, Tokyo 113,
Japan. Telex: 2722111 FEUT J.
13-17 juni, Davos Congress Center, Switzerland
1988 Annual Int Courses in ADVANCED MATERIALS : CERAMICS
SUPERALLOYS AND COATINGS
Inf.: CEI-Europe/Elsevier, Box 910, 612 01 Finspang.
Tel.0122~17570.

14 juni, Halmstad.
Arsméte £6r Svenska Vakuumsallakapet.
(se bifogad kallelse)

14 juni, Halmstad.
TEMADAG OM STORA VAKUUMSYSTEM
(se bifogad inbjudan)
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20-24 Juni, Maastricht Congress Center, The Netherlands
1988 Annual Int Courses in: ADVANCED MATERIALS
COMPOSITES AND ELASTOMERS

Inf.: CEI-Europe/Elsevier , se adress ovan.

27-30 juni, Paris, Frankrike

13th INT SYMP ON DISCHARGES AND ELECTRICAL

INSULATION IN VACUUM

Inf.:Societe Francaise Du Vide, 19 Rue du Renard,
75004 Paris, France. Tel, (1)427815 82.
Telex: SFVIDE214518 F.

22-26 augusti,Davos Congress Center, Switzerland

1988 Annual Int Courses in SEMICONDUCTOR Materials and Devices

6 — 9 september, Boston, MA , USA

SPIE's Int Symp and Exhibition on FIBER OPTICS AND

LASER APPLICATIONS.

Inf.: SPIE. P.0.Box 10, Bellingham, WA 98227-0010 UsA

— {3733 September, Garmisch-Partenkirchen, FRG

PSE'88. 1th INT CONF ON PLASMA SURFACE ENGINEERING

Inf.: Deutsche Gesellschaft fliir Metallkunde, Adenauer-
allee 21, D-6370 Oberursel, Fed.Rep.of Germany.
Tel.:06171/4081

19-23 september, Hamburg, Fed.Rep. of Germany

The int congr on OPTICAL SCIENCE AND ENGINEERING

Inf.: ESIC-Europtica Services Intenational Communica-
tions, 16, av. Bugeaud, 75116 Paris, France.
Tel. (33.1)45532667. Telex:642632 ANRTF

4 - 7 oktober, Atlanta, GA, USA.

35th National AVS Symposium

Inf.: Nancy Hammond, Exec.Sec.or Marion Churchill,Mtq.
Mgr.,American Vacuum Society, 335 E.45th St.,
New York, NY 10017. Tel. (212)661-9404.

9 -14 Oktober, Chicago, IL, USA

ELECTROCHEMICAL SOCIETY FALL MEETING

INF,.: Electrochemical Society, 10 S.Main St, Pennington
NJ 08534-2896

28 oktober- 3 november, Boston, MA, USA
Materials Research Society Fall Meeting
Inf.:A.Wagner.MRS, 9800 McKnight Rd.,Pittsburgh,PA 15237

25-29 september, Kéln, FRG.

11th Int Vacuum Congress (IVC 11) and 7th Int

Conference on SOLID SURFACES (ICSS-7)

Inf.: Chairman A.Benninghoven, Physikalisches Institut
der Universitit Minster, Lehrstuhl fiir Experimen-—
talphysik, Wilhelm-Klemm- Strasse 10, 4400 Minster

24-27 oktober, Antibes, Frankrike

ECASIA 89 - Europ.conf., on applications of Surfaces
and Interface Analyses

Inf. :Societe Francaise Du Vide, se adress ovan.
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VAKUUM NYTT ir ett medlemsorgan for SVENSKA VAKUUMSALLSKAPET

Adresser till Styrelsefunktiondrer :

r(')rdftirande. Soren Berg

Teknikum

Box 534, 751 21 Uppsala
Tel. 018-183084

Vice ordférande. Sten Norrman
Inst f Fasta Tillstdndets Elektronik
CTH, 412 96 Goteborg
Tel 031-721867

Sekreterare och Birgitta Gelin

Redaktor for Teknikum

Vakuum Nytt. Box 534, 751 21 Uppsala
Tel 018-183118

Skattméistare. Leif Thénell
- MAX-lab
Box 118, 221 00 Lund
Tel 046-107691

Foretags- Anders Jonsson

representant. Vacutec AB
Hantverkaregatan 4, 232 00 Arlov
Tel 040-437270

Ledaméter. Roland Jacobsson
Spectrogon AB
Box 2976,183 02T
Tel 08-7680980

Sven-Erik Karlsson
Linkopings Universitet
581 83 Linkoping

Tel 013-281005

Dag Sigurd

™

Box 1084, 164 21 Kista
\_ Tel 08-7521000
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