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V akuuminneslutning och  kristallgittret hos titannitridskikt sedda med
genombelysning i ett elektronmikroskop. Denna typ av porositet (s.k. voids) uppstar
foretridesvis vid korngrinser under fysikalisk vakuumfordngning dé ytatomerna har
begrinsad rorlighet kring ytojimnheter som skuggar beliggningsflodet. Foto: Lars

Hultman
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REDAKTOREN HAR ORDET

Efter ett visst uppehall 4r det meningen att Vakuum Nytt skall ges ut med 2-4
nummer per ir. Tidningen #r Svenska Vakuumsillskapets officiella organ och
medlemstidning. Jag ser girna att DU bidrar med artiklar som relaterar till
vakuumteknik, -forskning, eller -tillimpning inom industrin eller vid ett ldrosite.

Jag vill passa p4 att tacka tidningens forre redaktor, Anatol Krozer, som efter
lang och trogen tjénst har limnat Sver uppdraget i mina hinder. Som lésaren kanske
redan vet har SVS en hemsida (http://www.ifm.liu.se/SVS). Dér hittar du férutom
det mesta redaktionella materialet i Vakuwum Nytt, #ven information om
vakuumsillskapet, kommande konferencer, etc... samt ldnkar till andra vakuum-
relaterade sidor.

Slutligen s& vill jag tacka alla personer som pa ett eller annat stt hjélpt till att
samla och sammanstilla material till detta nummer. Jag vill ocksa passa pa att tacka
de foretag som haft fortroende for tidningen och bidragit med annonsmaterial.
Vidare si hoppas jag pd fortsatt gott samarbete infér kommande nummer av
vakuumnytt..

Linkoping 1998-04-24
Mats P. Johansson
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PRESENTATION AV SVENSKA VAKUUMSALLSKAPET (SVS)

Svenska vakuumsillskapet som bildades ar 1972 édr en ideell
intresseorganisation for enskilda personer, institutioner och foretag. S#llskapet har
till uppgift att frdmja utvecklingen i Sverige inom vakuumtekniken och dess
tilldmpningsomraden. SVS riktar sig till alla som arbetar med vakuum.,

Information om séllskapets verksamhet samt andra vakuumrelaterade nyheter
fors ut bl.a. genom tidningen VakuumNytt samt web-sidan med adressen
http://www.ifm.lin.se/SVS. Som en malsittning for 1998 skall &ven
arbetsplatsrepresentanter komma att utses for att forsdkra sig om en effektivare
kommunikation.

SVS bearbetar och tar fram informationsmaterial for att stodja och utveckla
undervisning i vakuumrelaterade tekniker. Ett exempel pé detta &r Gverséttningen av
boken "Grunderna i tillimpad vakuumteknik”. Temadagar samt vakuumkurser
organiseras drligen. Information om dessa hittas i VakuumNytt samt pd web-sidan.

Svs representerar Sverige i den internationella unionen fér vakuumvetenskap,

teknik och tilléimpningar, "International Union for Vacuum Science, Technique and
Applications" (IUVSTA).

BLIMEDLEM?!

For att bli medlem fyller Du i ett inbetalningskort med postgironummer
880043-5. Det &r viktigt att Du antecknar Namn, Adress och Telefonnummer pa
inbetalningsblanketten. Medlemsavgiften for 1998 &r 50 kr for enskilda- samt 500 kr
for stodjande medlemmar.
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PROTOKOLL FRAN ARSMOTET 1997

Tid: Onsdag 20/8 1997 kl. 15.00
Plats: Fysikhuset, Linkdpings Universitet

A O o

10.

11.

12.

13.

14.

Motets stadgeenliga utlysning bekriftades och dagordningen faststilldes.

Som justeringsmiin valdes Ulf Karlsson och Lars Westerberg.

Som ordforande for motet valdes Eva Olsson och som sekreterare Jan Josefsson.
Verksamhetsberittelsen presenterades av Eva Olsson och togs till handlingarna.
Revisionsberittelsen ldstes upp.

Motet beviljade styrelsen ansvarsfrihet.

Det beslutatdes om oférindrade avgifter fér kommande &r. Lars Hultman
papekade dock att en hojning till 100 kr i medlemsavgift/dr kan komma att
behivas for att oka pa bufferten vid anordnande av storre konferenser av typen
IVC.

Budgeten presenterades och faststilldes.

Annonsavgifterna i VakuumNytt beslots att de skulle ligga kvar pd samma nivd
som forra aret.

Som styrelse valdes: Ordférande Lars Hultman (pé 2 &r), vice ordforande Per-
Olof Nilsson (pd 1 &r), forutvarande ordférande Eva Olsson (pd 1 #r),
skattmistare Leif Thénell (pd 1 ar), foretagsrepresentant och sekreterare Jan
Josefsson (p& 1 ar). Ledaméter Lars Bagge (pé 1 &r), Lars Westerberg (pd 1 ar),
Lars Walldén (pa 2 &r) och Ingrid Reineck (pa 2 &r). Redaktor och adjungerad
styrelsemedlem, Anatol Krozer.

Som revisor valdes Roger Wippling och Hakan Svensson. Som
revisorssuppleanter valdes Sven-Erik Karlsson och Jonny Gustafsson.

Som valnimnd valdes Bjdrgvinn Hj6rvarsson (sammankallande) och Jan-Eric
Sundgren.

Svenska Vakuumsillskapet skall anséka om att anordna IVC-16 &r 2004 i
Goteborg. Kommittén for detta bestér av Lars Hultman, P.-O. Nilsson, Ulf
Karlsson, och Eva Olsson. Inom IUVSTA #r vi idag representerade av
Councillor Lars Westerberg och Alternate Councillor Jan-Eric Sundgren. Lars
Westerberg dr dven ordforande i Publication Committee. Beslut om IVC-16
kommer att tas under véren -98.

Inga Ovriga frigor.
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VERKSAMHETSBERATTELSE FOR SVENSKA VAKUUMSALLSKAPET
(SVS) 1996-1997

Goteborg den 16/8, 1997
Eva Olsson
Ordfdrande SVS 1996-97

Initiativ under det gangna aret

Flera initiativ har tagits under &ret. Bland de frigor som har prioriterats
aterfinns internationell samverkan samt kursverksamhet och information. Styrelsen
har initierat ett mote for de europeiska vakuumsillskapens ordférande for att utrbna
gemensamma intressen i friga om framtida konferenser, samarbetsprojekt och annan
vixelverkan,

SVS har nu en hemsida pa internet med adressen hitp://www.ifm.liu.se/SVS/.

En av arets hojdpunkter &r SVS 25-4rs jubileum. Detta uppmirksammas i
LinkOping den 19/8, 1997, i samband med SVM-2.

Arsmétet 1996

1996 ars drsmote holls den 3 september vid KTH i samband med en temadag
om oxider som anordnades av Ulf Karlsson (KTH). Vid motet valdes den nya
styrelsen vilken bestod av Eva Olsson (ordférande), Lars Hultman (vice ordférande),
Bjorgvin Hjorvarsson (forutvarande ordforande), Leif Thénell (skattmistare), Jan
Josefsson (foretagsrepresentant och sekreterare), Lars Bagge, Hans Bernhoff, Per-
Olof Nilsson samt Lars Westerberg. Redaktor och adjungerad styrelseledamot var
Anatole Krozer. Hakan Svensson och Roger Wippling valdes till revisorer med
Kennet Joelsson och Fredrik Stillersjo som suppleanter. Ulf Karlsson och Jan-Eric
Sundgren utsdgs till valndmnd for kommande styrelse. Den nya styrelsen
konstituerade sig vid ett styrelsemote omedelbart efter drsmotet.

Styrelseméten under 1996

Styrelsen har hallit sex protokollférda moten under &ret 1996-1997 (960903,
961022, 961205, 970205, 970324 samt 970818). Fyra av dessa méten har skett via
telefon. '
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Medlemsantal

Arsavgiften har under 8ret varit 50 kr for enskild medlem och 1000 kr for
stddjande medlem. Den senare avgiften har inkluderat en annons i Vakuum Nytt.
Antalet medlemmar #r 350 enskilda och 19 stédjande medlemmar.

Vakuum Nytt

Anatol Krozer, Chalmers tekniska hogskola i Géteborg, har varit redaktor for
tidningen. Ett nummer (nr. 65) har kommit ut under &ret.

Web-sida

En hemsida for SVS har etablerats pi internet under &ret. Adressen #r
http://www.ifm.liu.se/SVS/, Mats Johansson, LinkSpings universitet i Linkoping, &r
ansvarig for hemsidan. Sidan #r under uppbyggnad och kommer att innehélla
information om bl.a. kommande temadagar, kurser och konferenser samt ldnkar till
vakuumrelaterade hemsidor i ett internationellt perspektiv.

Vakuumkurser och konferenser

Forutsittningarna for en vakuumkurs i Visteras har undersokts. Samtidigt har
intresse for en kurs patalats fran IMC i Kista.

Tva stycken vakuumkurser anordnas vid Linkopings universitet i samband
med 2nd Swedish Vacuum Meeting (SVM-2) som anordnas av SVS. En av kurserna
gilller grundlidggande vakuumteknik medan den andra #r en sputtringskurs som ges
genom AVS (American Vacuum Society) med Dr. William Westwood som
foreldsare.

Det bor ocksa nimnas att interaktionen med AVS i detta sammanhang har

banat viigen for framtida samarbeten i friga om béde grundldggande och avancerade
vakuumkurser. :

Under éret beslutade SVS att sponsra Per-Olof Nilssons (CTH) ans6kan om att
arrangera ICFSI-7 (International Conference on the Formation of Semiconductor
Interfaces) ar 1999, 1 Goéteborg, Sverige. Anstkan var framgéngsrik och konferensen
kommer att héllas i Goteborg.

IUVSTA

Under 4ret har Bjorgvin Hjorvarsson och Lars Westerberg anordnat IUVSTA-

workshopen "Outgassing properties of materials: The kinetics and thermodynamics
of adsorption, desorption and passivation” under tiden 6 till 10 april, 1997, i
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Griftavallen, Jimtland. Workshopen utféll till belatenhet och gav mersmak for
framtida méten.

IUVSTA sponsrar SVM-2,

Lars Westerberg 4r engagerad i IUVSTASs arbete med att uppriitta en hemsida.

SVS har for avsikt att limna in en anstkan om att arrangera konferensen IVC-
16 & 2004 i Sverige. En kommitté med ledaméterna Lars Hultman (LiU), Ulf
Karlsson (KTH), Per-Olof Nilsson (CTH), Eva Olsson (CTH) och Lars Westerberg
(UU) har bildats for att iordningsstilla anstkan.

SVM-2

SVS anordnar den andra konferensen i SVM-serien (SVM-2). Det forsta métet
(SVM-1) holls i Uppsala i samband med 4th European Vacuum Conference. SVM-2
dger rum 18 till 20 augusti vid LinkOpings universitet och har lockat mer in 100
deltagare. Programmet har en betoning p&d "Vacuum Science& Technology",
"Surface Science” och "Thin Fims". Ordférande for konferensen dr Lars Hultman
(LiU).

SVS 25-arsjubileum

SVS firar sin 25-arsdag i ar. Detta firas och uppmérksammas med en speciell
session vid SVM-2.

Samverkan mellan europeiska vakuumsillskap

Det blir allt viktigare med internationell samverkan. I ett led att forstidrka och
uppmuntra nya internationella samarbeten och kontakter har styrelsen i SVS
kontaktat de europeiska vakuumsillskapen. Ett forsta steg dr att samorganisera
konferenser och detta kommer att ske i samband med konferensen TATF (Trends
and Applications in Thin Films) '98 i Regensburg, Tyskland. Hir kommer bade det
franska och det svenska vakuumsillskapen att samverka med sin tyska motsvarighet.
Det finns planer p& att arrangera SVM-3 1 samarbete med det tyska
vakuumsillskapet.

Ytterligare samverkan mellan europeiska vakuumsillskap kommer att

utforskas i samband med ett méte for de europeiska vakuumsillskapens ordférande
vid SVM-2 den 18/8, 1997.
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NATIONELLA DELEGATER TILL IUVSTA

Svenska Vakuumsillskapet har till ITUVSTA for perioden 1998-2001
nominerat nedanstdende delegater. IUVSTA-divisionerna koordinerar och
organiserar det tekniska programmet for de internationalla vakuumkongresserna
(IVC) som halles vart tredje ar och andra konferenser (bla. pd initiativ av
divisionerna) som sponsras av Unionen. Sessionerna inom IVC ir uppdelade pé
grundval av divisionsstrukturen och varje division spelar en viktig roll i
urvalsprocesen av  vetenskapliga presentationer, inbjudna talare och
métesordforande.

Councillor: Lars Westerberg, The Svedberg Lab.,
Box 533, 751 21 UPPSALA

Tel. 018-471 30 60, fax. 018- 471 38 33
e-post westerberg@tsl.uu.se

(en fran varje land)

Alternate Councillor: Lars Hultman,Link8pings Universitet, IFM,
581 83 LINKOPING
Tel. 013-28 12 84, fax. 013-13 75 68
e-post lhn @ifm.liu.se

Applied Surface Science  Anita Lloyd-Spetz, LinkSpings Universitet, IFM,
Div.. 581 83 LINKOPING

Tel. 013-28 17 10, fax. 013-13 75 68

e-post asz@ifm liu.se

Surface Science Div.: Per Olof Nilsson, CTH, Fysik,
412 96 GOTEBORG
Tel. 031-772 33 12, fax. 031-772 31 77

e-post f1xpon @fy.chalmers.se

Electronic Materials & Goran Hansson, Linkdpings Universitet, IFM,

Processing Div.: 581 83 LINKOPING
Tel. 013-28 12 59, fax. 013-13 75 68
e-post goh@ifm.liu.se
Thin Films Div.: Roger Wippling, Uppsala Universitet, Angstromlab,

Box 530, 751 21 UPPSALA
Tel. 018- 471 35 98, fax. 018-51 22 27
e-post Roger. Wappling @fysik.uu.se
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Nanometric Structures
Diy.;

Vacuum Metallurgy Div.:

Plasma Science and
Technique Div.:

Vacuum Science Div.:

Lars Samuelsson, Lunds Universitet
Box 118,221 00 Lund

Tel. 046-222 7679, fax 046-222 4709
e-post lars.samuelsson @ftf.1th.se

Mats Sjdstrand, , Sandvik Coromant AB, R & D,
126 80 STOCKHOLM

Tel. 08-726 6487, fax. 08-726 90 92 669 &

e-post mats.sjostrand @sandvik.com

Birger Emmoth, KTH, MSL, Frescativ. 24,
104 05 STOCKHOLM

Tel. 08-16 10 56, fax. 08-15 86 74

e-post emmoth @msi.se

Lars Bagge, Stockholms Univ, MSL, Frescativ. 24,
104 05 STOCKHOLM

Tel. 08-16 11 21, fax. 08-15 86 74

e-post bagge @msi.se
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SVENSKA VAKUUUM SALLSKAPETS FORSLAG TILL IUVSTA ATT
ARRANGERA IVC-16 KONGRESSEN I GOTEBORG AR 2004,

Lars Westerberg

IUVSTA inbjod under 1997 sina 30
medlemslénder att senast 97-12-31 ldmna in
anbud pa att arrangera 16th International
Vacuum Congress samt 12" International
Conference on Solid Surfaces. Denna
kongress arrangeras vart tredje ar, senast i
Yokohama 1995. Det 4r andra géngen
Svenska Vakuum Sillskapet limnar anbud
pé en kongress i den hir serien. Forra gingen
forlorade vi med knapp marginal till
kongressen till San Fransisco. D4 giillde det
konferensen &r 2001. Nu dr det frdgan om
2004. Vart forslag #r fortfarande att
arrangera konferensen pa Svenska Missan i _
Goteborg. Forslaget har tagits fram av en arbetsgrupp bestdende av Ulf Karlsson
(KTH), P-O Nilsson (CTH), Eva Olsson (UU), Lars Walldén (CTH) och
undertecknad. Vi har fatt en mycket stor uppslutning for forslaget fran svenska
universitet och forskningsgrupper.

P3 Svenska Missan finns forutom den stora kongresshallen med 1500
sittplatser 10 konferenssalar med 150 till 400 platser, samt ett storre antal métesrum
m. m. I planerna for kongressen ingér ocksd en stor produktutstdllning i direkt
anslutning till foreldsningssalarna. Dessutom planeras ett stort utbud av
vakuumkurser som ldmpligtvis arrangeras I samverkan med andra vakuumsiliskap t.
ex. AVS. Inkomster och utgifter I budgeten balanserar pd 5.5 Mkr fér 1200
deltagare. Deltagaravgiften dr beréiknad till 3200 kr + moms, samt for studenter 2000
+ moms. Vi riknar med att f& stod for konferensen fran forskningsraden,
Nobelkommittéerna, svensk industri m fl. I avgiften ingdr proceedings for
fullbetalande deltagare. AVS har foreslagit att konferensen i San Francisko 2001
inte skall ha sedvanliga proceedings. For att spara arbete, pengar och minska antalet
dubblerade publikationer vill man istillet ge mdjlighet att pd konferensens hemsida
ldnka ett konferensbidrag till en "riktig" publikation i en ordninarie utgdva av en
vetenskaplig publikation som har publicerats max ett halvt ar fore konferensen upp
till ett och ett halvt r efter. Nagot slutligt beslut om detta har dnnu inte fattats inom
IUVSTA.
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Tre forslag har inkommit till TUVSTA: Goteborg, Italien (Venedig) samt
Spanien. Foslagen presenterades av Westerberg, Hultman och Nilsson infér
TUVSTA's Congress Planning Committee som moéttes 1 Bratislava i Slovakien den
22 mars i anslutning till IUVSTA's executive councilméte. Kongressen har tidigare
héllits I Namur 1958, Washington DC 1961, Stuttgart 1965, Manchester 1968,
Boston 1971, Kyoto 1974, Wien 1977, Cannes 1980, Madrid 1983, Baltimore 1986,
Kéin 1989, Haag 1992 samt Yokohama 1995. I &r arrangeras den 31 aug - 4 sept I
Birmingham (se konferenslistan i detta nummer), ddrefter som sagt i San Francisko
2001 och sen giller det! Lat oss hoppas att det blir frsta gangen norr om Kéln. Den
slutliga omréstningen sker pd Executive Councilmétet helgen innan kongressen i
Birmingham.

(SPECTROGON ﬂ
Holographic
Diffraction
Gratings-
= e B—
_SPECTROGON AB SPECTROGON US: Ing.
Box 2076 24 Hill Acad
5+183 02 Tahy. Sweden Pasppany. New Jetsey 070584 U.S. AL
Tel. +46 58768 3 80 . . . Tel. (201) 331 1181 ©

L\ Fax. +46 8768 72 05 (Th. 13640 5peaito &) Fay. [201) 3311373 /)
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RAPPORT FRAN 2:A SVENSKA VAKUUMMOTET (SVM-2)
Lars Hultman

Eu framgangsrikt andra svenska vakuummdte (SVM-2) hélls 1 Fysikhuset vid
Link&épings Universitet under 18-20 augusti 1997 i samband med Svenska
vakuumsillskapets 25-arsjubiléum, Motet organiserades av SVS och féljde pd SVM-
1 som gavs tillsammans med den fjdrde europeiska vakuumkonferensen (EVC-4) i
Uppsala den 13-17 juni 1994. En tradition av nationella stora moten pd omrédet &r
hiirigenom en verklighet och vi blickar framat mot ett uppféljande tredje mote
(SVM-3) kring 4r 2000. -Vill ndgon redan nu anmiila sitt intresse for att sta som
viirdort for niista méte?! Hir ska jag nu terge ndgra hindelser ur motet i hostas.

Prof. John Robins frin University of Western Australia och tillika orférande i
TUVSTA talar infér Vakuumsillskapets 25-&rsjubiléumssession pa temat TUVSTA:
Past, Present, and Future”. Universitetskansler Stig Hagstrom lyssnar i publiken

Syftet med Vakuumsillskapets moten dr att bringa samman studenter och
yrkesverksamma vid ldrositen och i industrin kring &mnet vakuum som skildras ur
de olika aspekterna forskning, teknik, och tillimpning. Vid SVM-2 sattes fokus pd
vakuumteknologi, yifysik och tunna filmer. Motet f6ljdes av 125 delegater.
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Rektorn vid Link&pings Universitet
Anders Flodstrdm talar infér Vakuum-
sdllskapets  25-Arsjubiléumssession pd
temat “Highlight lecture on Surface
Science”

SVM-2 fick #ven en @nskad
internationell prégel genom
representation frén 15  ldnder.
Inbjudna foredrag levererades av
Prof. Don Eigler (IBM Almaden
Research Center), Dr. Noél Hilleret
(CERN), Prof. Robert Cammarata
(John Hopkins Univ.), Dr. H.E. Nuss

(Industricanlagen-Betriebsgesellschaft GmbH), Prof. Charles Fadley (Davis and
Lawrence Berkeley National Lab), Prof. Eric Kay (Stanford Univ.), Prof. John
Robins (IUVSTA} ordforande/Univ. of Western Australia), Prof. Anders Flodstrém
(Rektor vid Linkopings Univ.), Doc. Lars Westerberg (Uppsala Univ.), Prof. Stig
Hagstrém (Universitetskansler/Verket for hogskoleservice), Prof Ernst Meyer (Inst.
of Physics, Basel), Prof. Frans J Himpsel (Univ. of Wisconsin). Under de tre
motesdagarna gavs totalt 45 presentationer. Av dem kommer sju att tryckas i

tidskriften Vacuum (Elsevier Press).
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Frén vinster: Vakuum-
siillskapets ordférande
(97/98) Lars Hultman,
féregdende ordforande Eva
Olsson och tilltridande
ordférande Per-Olof




Ett méte av den hir storleken kan inte hllas utan sponsorskap och jag vill hér
4 organisatorernas vignar tacka ITUVSTA (The International Union for Vacuum
Science, Technique, and Applications), Kungliga svenska vetenskapsakademin,
Naturvetenskapliga forskningsrddet, Teknikvetenskapliga forskningsradet, Scienta
Instruments AB, Thermo Instruments Nordic AB samt Materialkonsortiet
Tunnfilmstillviixt genom Stiftelsen for strategisk forskning. Sist, men inte minst, vill
jag rikta ett varmt tack till Marianne Ednéll-Persson, for ovirderlig hjdlp med
organisationen av motet.

Middag for hedersgister, inbjudna talare och hitresta ordforande i europeiska systerséliskap.
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RAPPORT FRAN 16E FUVSTA WORKSHOP
Final report on the 16th TUVSTA workshop

Outgassing properties of materials:

the kinetics and thermodynamics of adsorption, desorption and passivation
Griftavallen, near Ostersund, Sweden 6-10 April 1997.

Fred Dyllal , Bjorgvin Hji)’rvarssonz, Aart WKleyn3 and Lars Westerberg4

1Jefferson Lab, 12000 Jefferson Avenue, Newport News, VA 23606, USA

2Department of Physics, Box 530, $-751 21 Uppsala, Sweden

3FOM-Instituut voor Atoom- en Molecuulfysica, Kruislaan 407, 1098 ST AMSTERDAM, NL
4The Svedberg Laboratory, Box 533, $-751 21 Uppsala, Sweden

This workshop was the 16th in series sponsored by various Divisions of the
International Union of Vacuum Science, techniques and Applications (IUVSTA), It
was initiated by the Vacuum Science Division and co-sponsored by the Surface
Science Division of IUVSTA in order to strengthen the connection between
researchers working on applied problems and those studying the corresponding
phenomena at a basic level. The scope of this meeting was fo obtain a coherent
picture of outgassing properties of materials in vacuum by bringing together
scientists interested in vacuum, surface and bulk material properties. The workshop
was sponsored and hosted by the Swedish Vacuum Society. Financial support from
IUVSTA, The Royal Swedish Academy of Sciences through its Nobel Committees
for Chemistry and Physics, Swedish Natural Research Foundation and Swedish
Research Council for Technical Sciences is greatfully acknowledged. Thanks to this
support, full financing was obtained for the invited speakers and supports could be
given to 4 participants from Eastern Europe.

The meeting was held at Gréftavallen, near Ostersund, Sweden, in a remote
mountain location. In addition to the scientific programme held in the mornings, late
afternoons and evenings, time was available for various outdoors activities, often
related to snow, and a concert. The local organisers were Lars Westerberg, Hjorgvin
Hjorvarsson with the help of conference secretary Inger Ericson (all at Uppsala
University). The other members of the organising committee were Bengt Kasemo
(Chalmers university of Technology, Sweden), Joe Greene (University of Illinois at
Urbana, USA) and Aart Kleyn. There were 42 participants from 14 countries, with
appreciable participation from Germany, Italy, Japan, the Netherlands, Russia,
Sweden, and the USA.
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Fifteen invited talks were presented at the meeting. F Dylla, A Kleyn and U
Gelius were invited to be responsible for the summary session. In addition to this, 14
contributed talks were presented at the workshop that added supporting material to
the invited talks. E. Karlsson (Uppsala, Sweden) gave a late evening talk on
Classical and Quantum Transports in Solids. Here follows a list of the invited
speakers and their titles:

o F. Dylla (Thomas Jefferson National Accelerator Facility, Newport News,
USA): Summary of outgassing measurements.

o R. P. Redhead (NRC Canada): Modelling of Outgassing andthe Limits of
Sustainable Vacuum (XHV-UHV).

o A Wildes (Australia, pres. at IFM Link&ping, Sweden): Passivation of Y!

o D. Manos (Williamsburg, VA, USA): Outgassing from Polymers.

a E. Murad (Philips Labs, MA, USA): Adsorption, Desorption and Outgassing
on Spacecraft.

o L Zoric (Chalmers, Sweden): Dynamics of Adsorption and Collision Induced
Molecular Processes on Surfaces.

o W. Lanford (SUNY Albany, USA): Hydrogen and the Weldingof High
Strength Steel.

a R. BE. Pedder (ABB Extrel, Pittsburgh PA, USA): State of the art Residual
Gas Analysis.

a T. Dickinson (Washington State University, Pullman, USA): Desorption and
Photo-Desorption from ionic surfaces, Role of defects.

o R. Kirchheim (Univ. Goitingen, Germany): Interstitial Diffusivity in
Defected and Amorphous Materials; Hydrogen Diffusion along Grain
Boundaries.

o M. Sancrotti (Lab. Nationale TASC-INFM, Trieste, Italy): Gettering
Materials Investigated by Means of Surface Sensitive Techniques.

o Y. Ishikawa (Hitachi, Ibaraki, Japan): Outgassing, Hydrogen Diffusion
Behaviour and Surface Characterization of Stainless Steel.

o F. Dylla for R. Weiss (MIT, MA, USA): Outgassing treatments andanalysis
for the Laser Interferometer Gravity Observatory (LIGO).

o N. Hilleret (CERN, Geneva, CH): Outgassing in large accelerators: An
operationnal experience.
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IUVSTA Workshop Summary

From the lively discussions at the workshop and these summaries one can
definitely conclude that the topic of outgassing from materials is far from beeing
sufficiently understood and relevant experimental data are available to vacuum
users. It has already been discussed in the IUVSTA divisions to arrange another
meeting in this field in about three years time. After this follows some detailed
comments by Kleyn, Dylla and Hjorvarsson:

Comments by Aart Kleyn:

Recurrent topics seen at the workshop were:

a

the nature of the surface including questions as how many atomic layer
before vacuum are relevant to the outgassing process; what is the nature of
capping oxide of a degassing material.

Sticking probabilities with questions such as why do first principles
calculations not reproduce experimentally observed activation barriers for
02/Al(111) and O2/Ag(111), and why are sticking probabilities found in

applied work lower than anticipated from surface science work.

Adsorption isotherms, such as Henri's law, BET, Freundlich, DRK, Temkin
appeared to have very limited value even though in some cases using the
Clausius-Clapeyron equation 'surface science' adsorption energies could be
recovered.

Desorption mechanisms: thermal desorption is most relevant in most
practical cases. A very important question here is what are active sites for
recombinative desorption, and how can they be passivated. In the
accelerator community photon stimulated desorption (synchrotrons!),
electron or ion induced desorption were very relevant. In case of spacecraft
orbiting in high vacuum reactive desorption, possibly caused by direct, Elea
Rideal reactions and leading to 'shuttle glow' is very relevant.

Diffusion: this determines outgassing from the bulk of materials. It is most
relevant for hydrogen. This brought in some solid state physics into the
meeting. Important issues are diffusion barriers, mobile and immobile
hydrogen and crack diffusion.

Residual Gas Analysis: in general good measurements can be carried out
with the possible exception of measurements on spacecraft yielding
atmospheric composition data, due to surface reactions in the ioniser.
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o Engineering design could be formulated, especially for the design for small
systems. For large vacuum systems dedicated research seems necessary.
Especially in case the size and the handling of the system makes bake-outs
unpractical. Lots of empirical data is compiled in 'phone books'.

o Particle of the meeting was without any doubt hydrogen. This atom is
hardest to remove in vacuum systems because it is very mobile and can be
dissolved in bulk materials. It strongly influences materials properties.
There were common detection problems: in welding studies hydrogen
bubbles with the sample under oil were used for detection. Nuclear reaction
analysis works very well and provides depth resolution, but is not easily
accessible. Thermal desorption spectroscopy in vacuum is presumably the
best practical method to detect hydrogen in the near surface region.

Comments by Fred Dylla:

To summarize the technical program of the workshop, comments are given
below on the topics of (1) outgassing measurements; (2) the relationship between
surface conditions and outgassing; (3) the status of modelling of outgassing
phenomena; and (4) suggestions for future work to simulate progress in this field.

Qutgassing Measurements.

There are two methods which have been used to measure outgassing rates: (1)
the throughput method and (2) the rate-of-rise method. The throughput method
relies on sampling the outgassing from a well defined area and volume of sample
through a well defined pumping aperture. The rate-of-rise method relies on isolation
of the test volume from all pumps followed by measurement of the pressure rise per
unit time under zero pumping speed conditions. Both methods have their limitations
which became topics of considerable discussion at the workshop. Recent theoretical
analysis by Redhead and measurements by Akaishi and Edleman have reemphasized
earlier work in the literature (which is often overlooked) that enumerates under what
conditions the throughput method can lead to outgassing rates that are dependent on
the pumping speed and a sizable underestimate of the true outgassing rate of the
material under question. The relevant system parameter is the area ratio divided by
the low coverage sticking coefficient. For the system of most practical interest :
water outgassing from technical surfaces (stainless steel and aluminum), many of the
literature measurements may fall into this regime making a comparison of literature
values more difficult. Key questions that developed from this discussion were the
value of the sticking coefficient of water on stainless steel, and the nature of the
adsorption sites and kinetics (i.e., appropriate isotherm) for this important system.
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The rate of rise method avoids the above difficulty at first glance; however if
the method is pursued over many orders of magnitude in pressure rise than the
adsorption/desorption characteristics of the outgassing molecule may change with
pressure. The desorption of hydrogen from stainless steel should be a relatively
simple system to measure, analyze and understand. The diffusion coefficient of
hydrogen is large in steels and a large data base is evident in the literature.
Measurements of outgassing of hydrogen from stainless steel given by Jousten at the
workshop show a linear slope for 6 orders of magnitude in pressure. Hydrogen is
thus acting as a non-adsorbable gas in this circumstance with a vanishingly small
sticking coefficient.

Relationship between surface conditions and outgassing

A significant topic of discussion at the workshop was the relationship between
the surface structure and chemistry of a material and the observed outgassing rate.
Very little data have been gathered on this topic for practical materials, although
there is a rich database on well characterized model systems (often single crystal) in
the surface science literature. For the case of stainless steel, the composition of this
oxide has been characterized in several studies by conventional sputter profile
techniques. Correlation of these data with subsequent outgassing behavior has not
proven useful. For example, a large selection of recent data on stainless steel
outgassing was shown by Ishikawa that included a variations in the oxide layer
thickness and chromium content as the bakeout temperature was changed from

1000C to 4500C. When the data is displayed from a large set of measurements, no
trend is evident. However, when one data set is selected which is constrained to
variation of only one parameter on one sample type (i.e., systematically growing the
oxide layer thickness or enriching the near surface chromium content, then a more
systematic trend is observed. A related topic from this discussion is the choice of
bakeout temperature to minimize the outgassing from stainless steel. There is at
present no clear answer to this question. In fact, the present situation may be even
more confused by recent data presented at the workshop. For a variety of treatments

described by Ishikawa, all resulted in very low outgassing rates (<<10-11 Pa-m2/s),
and there was no clear advantage to the higher temperature bakeouts. Jousten also
showed a study that indicated somewhat lower outgassing rates with lower

temperature (100-2000C) treatments. Questions were raised concerning more
detailed characterization of the passivation oxide layer. Ishikawa presented a
beautiful series of micrographs and depth profiles of stainless steel taken with a field
ionization atom probe. The micrographs allowed full 3D elemental analysis with
atomic resolution. One example showed the changes in the oxide layer as a steel
sample was heated and oxidized in pure oxygen.
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Modelling of Qutgassing

Traditionally, modelling of outgassing phenomena has involved two types of
models where either diffusion of the outgassed species (or a precursor) or desorption
of the outgassed species was considered as the rate-limited step. Redhead presented
his recent analysis of the outgassed of water from stainless steel as being desorption
limited and described with a modified Tempkin isotherm. The model fits well with
the data of Li and Dylla, who used a diffusion limted model to describe the data.
Hence, another of the thought provoking questions posed at the workshop was:
what is the rate limiting process for the adsorption/desorption of water on steel
surfaces? An understanding of this simple question has significant practical
significance considering the number of vacuum systems in use for scientific and
industrial applications that are exposed to ambient conditions and not baked. For this
case, it is likely the kinetics involves an interlinkage of several processes: diffusion
of water or water precursors (H, OH) through the oxide layer to the sutface (perhaps
through pores or grain boundaries connected to the surface); recombination on the
surface; and finally, desorption from the adsorption or recombination site to the gas
phase.

The case of hydrogen diffusion may be more simple to understand and model.
Redhead presented a model that has hydrogen diffusing from the bulk steel,
recombining on the surface at a site that is not accessible to surface adsorption of

hydrogen. These later sites need a surface density less than 1011 ¢m? to account for
the low sticking coefficients that the rate-of rise outgassing measurements (noted
above) imply.

Suggestions for Future Work

o The above discussions on the state-of-the-art of the measurements and
theoretical understanding of outgassing phenomena generated a number of
interesting suggestions for future work to stimulate progress in the field:

o Better correlation between outgassing measurements and the morphology
and chemical structure of the surface and near surface layers.

o Identification of the chemical state of H2O on or near the surface.
o Measurement of the sticking coefficient of H20 on practical surfaces (steel
and aluminum) as a function of surface conditions.

n Influence of deposited passivation layers (such as TiN, diamond-like
carbon, etc.) on outgassing.
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o Measurements and corresponding modelling of outgassing from model
systems (simple metals, oxides, and polymers) that may contribute to the
understanding of outgassing behavior observed with practical materials used
in vacuum systems,

o Experiments that could identify and quantify the role of diffusion in the
near-surface region of vacuum materials (what is the diffusant - H, CH, OH
- and what are appropriate values for the defusion constant?)

Thermal desorption spectroscopy measurements of Hp_and H70 from model
systems.

Clearly, more than enough work was identified by the workshop participants to
keep research in this field quite active. The talks presented on large scale
applications of vacuum in both basic science and industry provided significant
impetus for advancing the state of our understanding of outgassing phenomena from
a variety of practical materials.

Workshop participants are indebted to the members of the Swedish Vacuum
Society who planned and hosted the workshop. In addition to the experience in the
workshop conference room, our hosts at the Griftévallen Conference Center gave us
the opportunity to participate in a number of unique experiments on stick-and-slip
friction on frozen water surfaces in the slightly rarefied but most beautiful
atmosphere of Griftavallen.

Additional comments by Bjorvin Hjorvarsson:

The influence of the overlayer (metal-oxide) on the hydrogen uptake and
release is nontrivial. The presence of an oxide layer can hinder the uptake as well as
the release of hydrogen, which was illustrated by the deterioration of single crystal
Yttrium films. By covering the surface by Gold, the catalytic splitting of water was
enhanced and the Yttrium films demolished rapidly. Without any Au capping, this
effect was negligible. These results have implications on the role of Cr-oxides on the
surface of stainless steel, as the Cr oxides are catalytically inactive. The
recombination and the dissociation of molecules is restricted to areas where the
metal is exposed to the ambient. This has implications on the sticking coefficient,
the dissociation as well as the recombination rate of hydrogen on water.
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KOMMANDE KONFERENSER OCH MOTEN 1998

13-17 apr., 1998
Materials Research Society (MRS) Spring Meeting.
13-17 apr, 1998, San Francisco, USA
http://www.mrs.org/meetings/spring98/

27 apr. — 1 maj, 1998
The 25th International Conference on Metallurgical Coatings and Thin Films, ICMCTF 98
27 apr, — 1 maj 1998, San Diego, USA
http://www.vacuum,org/icmctf98/icmctf98.html

14-19 jun,1998
Fourth International Conference of Nanostuctured Materials, NANO '98 14-19 juni 1998,

Stockholm,Sweden
http://www kth.se/conferences/nano98

16-19 jun.1998
Surface Analysis '98, 20th Annual Symposium on Applied Surface Analysis and 10th
Annual Symposium of the Pacific Northwest Chapter of the American Vacuum Society.
16-19 juni 1998 Richland, Washington, USA
hitp://www.vacuum,org/surfanal98.html

31 aug. — 4 sept. 1998

The Fourteenth International Vacuum Congress (IVC-14), the Tenth International
Conference on Solid Surfaces (ICSS-10), International conference on Nanometer-scale
Science and Technology (NANO 5), and the Tenth International Conference on
Quantitative Surface Analysis (QSA-10).

31 augu. - 4 sept. 1998 Birmingham, UK

http://www .iop.org/IOP/Confs/IVC/

2-6 nov. 1998

American Vacuum Society (AVS) 45" International Symposium: Vacuum, Thin Films,
Surfaces/Interfaces & Processing.

2-6 nov.. 1998, Baltimore, Maryland, USA

http://www.vacuum,org/call/cfp html

ASEVA (Spanska Vakuum Sillskapet) arrangerar foljande sommarskolor i Avila, Spanien:
WS-1 Water reactivity with surfaces 13-17 juli 1998
'WS-2 Surface modification and hard coatings 20-24 juli 1998
WS-3 Materials for gas sensors 27-31 juli 1998
WS-4 Surface treatments for ultra-high vacuum devices 3-7 august

For ytterligare information kontakta Prof José de Segovia, e-post: JdeSegovia-
ICMM@cc.csic.es
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