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1. ENTRGBUCTION

This is the firet Annual Feport on gynchrotron radlation research
and relaked ackivities since the compietlon of the storage ring {the GRS}
at Darssbury laboratory. ‘the contents ave primarily a eummary of pro-
yrega on the slorage rling Atealf, on beamdines, experimemtal statlons,
data acquistition and procegsiny facilitles and on the bulld-up of ancill-

ary laboratorins and equipment.

In regearch, the Theory and Computatlonal Science Bivision at
Daresbury fLaboratory has continued with important achlevements in the
areas of atomle spectrogcopy and surface and bulk structural studies. The
value of the TU§ group activities to the whole synchrotron radistlon
regearch programme is clearly conslderable. The inltlal Iinka betwaen
throry and experiment were forged prlor Lo the closure of the BRF in
1977. Since then, the theoretical programme has conktinued and extonded
and in surface solence and EXAFS in particolar now offers a good foanda~
tlon from whivh the experimentaliete can regommence their regearch on the
$RE. This development can be seen In the comprehensive blblicgraphy
glven in Appendix I which maps cut the progress which has been made

between April 1977 and March 1931,

At the end of this financial year, March 1981, the SES i3 on Ehe
thrashold of becoming an operatlonal source for synchrokbron vadiation
experiments.  In addition collaboration with many different groups at

suvaral eynchrotron radlation sources ocutside the YK has allowed & pmall,

but wvitally impartant level of expertlse to be maintained by potential

ugers of the SRS from the ¢losure of the HRF in 1977. A pummary is glven
of all gvergeas activities for the past year and, In addition, we are
veminded by reference to Appendix X that research data derived from the
SR¥ prlor to ¥areh $977 la continuing to be published. In annuai reports
in the future, the detalled vegesrch programme will be presented ns a
collection of short annual progreas repprts to be provided by each SRFC

yrant halder.

Appendix YI presents Informetion of great Importasce to the SRFC and
to the user communlty. As with the blbllography on research pahlicézionﬂ

(Appendin 1} sc the cumuiative research programme reviewsd here has been
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extanded back beyond the immedlate past year, to April 1977,

The SAFC is commitbed at present to the support of over eighty Jif~
ferent researsh projects and Eheix assovliated worklng groups. This
number of approved grant holdera s increasing ateadlly and may well
imply total requirements for besm time at particulay workatatieonm which
cannok be met at thig stage. The grante made ko many groups who applied
to BRC in the pericod 19771979 are close to expivation and this informa-
tion lz oontained in Appondix IX. 1t is unfortanake where post doptoral
teaearch sagoclateships are involved thab fndividuale with grants cloee
to termination are often glosely llnked =ith conebtruction of the Lnitial
workatatlons on the BRS5. Oonetealnis imposed on the rate of development
of fubure workstations are such Lhat gome grant holders will be unable to
commence #nd many grant holders will bhe wnable to complete thelr approved
research programms until well into the Financial Year 19982/83 and thie

Information ls contaired in Section 2.2.

Hajor SRFC grants are provided to suppert important reseacch pro-
jects vp to a maxlmum period of three yeara. In addition, acceass to the
SRS ia possible elther as a2 "minor™ or an "exploratory” user. Hinor
wgers will make brief vislts bto bthe $R% o make meagurements uslng
existing apparatus snd recelve financial support not axceeding LIK.
Exploratory usere will not be specifically funded but given asslgtance
via Daresbury Lnbmrntnfy to experiment with novel Ytechniques or new kinds
of apparatus or to make short feazlbility studies prior to the submission

of a major application. '

With the SRS now operational, an exkenslive yesearch programme
already prepared, and this fiexilile system of access to the new Facllity
eptablished, we can anticipate an exciting and productive year ahead for

ayachrotyon radiation rewearch in the UK.

2. THE SYNCHAOIRON RADIATION SOURCE AND FACILITIES
2.1 REPORT ¢4 THE SRS

Introduction
The year has been an exciting one in that the Synchrotron Radiation

Source, which hasz been under design and construction for- Five ypars



finally has come into operation. The flret beam line shutter was opened
at the end of the year, almost exactly four yeaxs after the closure of
WIth. Although the capital esuimate hag shown lltbtle increase on the
Octobey 1978 flgure and in real btarms is appreclably less than the
original sanction, the project was geverely affected by the financvial
maasures taken by the Science Boayrd during the pecond half of the year.
These ware accommodated by delaying purchase of inltlal spares, at some
risk, and by delaying thoge slaments Of the machine aimed abt dmproving

intensity by overcoming possible beam inptabilities.

In the event it was a matker of some prlde that the progress in
machine construction allowaed first imjection Lyials to take place exautly
ab tha time planned durlwng the previous year. At the start of the year
installatlon spd electrizal connection of the bapic machine elemants were
in thely {inal stages. Nt the ead of the year synchrobtron rvadiation
emerged down lina 6 into the experimental area {followed just after the

end of the financlal year by radiation dowm line 7).
The SRS was offlcially inavgurated on Bovember Tth 1980 by the
Rt. Hon. Mark Carliasle 0C, HP, the Secretary of State for Educstion and

Sclence.

The Construction Programme

Cloge pupervislon of the sonstruckion programme was essential to
ensure that the limlted manpower was employed to the best advantage. A
wommlittes, chaired by Mr. N. Marka, met regularly io direct imskaliacion,
electrical wiring, angd commissioning includiag the compuber control

aysatem,

The vacuum system in bthe storaye ring was mechanically complete by
June £%th 1980 and, after conglderable e¢ffort, lesk-ghecked and under
computayr control by June 23th eo that injection trials could atark.
sfter a monkh daring whlch beaming book place in the evenlngs, 2 2-month
ghut down waps allowed for further jinstallation and the finishing of
temporary wiving. A& Further & weeks in Hoyvwnber/Decesber was allocated
0 bake-out of the ring to make s siguificant reductlon in iks base
pressure. The whole vacuur ghamber was yaised, wwier computer costrel,

to 200°C,

at the beginping of 1981 it became possible to redeploy such of the
ingtallation affort previoualy firewsted to machine building to completion
of bthe first bwo beam lines, lineg 6 and 7. Miip Lnvolvpd extensive
slectrival wiring te complebe all the eguipment and personnsl safety
intarlocks but was achieved Lowards the and of the year Eo allow the beam

shutters o be raised.

Several problems have affected the radio frequency aystem. fThe
cavities have caramic vacuum windows which are Aifficelt Eo obtala. The
Eailure of one window In the ring, as & resullb of excessive wechanical
strespes, prevented full operation with four cavities until the end of
1960 so that until that time aceeleération bto full énergy could not be
attempted. Other problems with protection cleowits, with caviky tusing

control and with phasing were tackled and eventually have been overcome.

goncentration of effort on the r.f, window problem and on the main
r.f. syftes reliasbility, together =lth restrictlons on fundlng and
delivery problems have delayed the attagk on technological difficaltles
asgociated with other bigh power r.f£. devives: the r.f. yusdrupole, the
¢a aplitting cavity, the higher mode dampers and the asingle buach chop-
ping system. Of these, the latter was glves highest priority and the
deflectors installed at the end of the year, though bthe amplifiers were
not complete. The ather devices are all deslgned Lo overcome beam in-
stabilitios and ik ip gratifying that high ¢lircelating beam currents have

in fact been achleved without them.

505 Machine Performange

electrons are injected ints the storage ring at an energy of €00 MeV

in bursts at a repetiblen rate of 14§ #z. ¥#ull specified performance is
370 mA current stored and accelerated to 2 GeV with B hour lifetime.
Firat injection was attemphbed on June 29th 1984 and on .dune 30th 2 beam
was repeated]ly circulated for 100 wms, i.e. up bo the next injectlon
point., On July Ind the firat stored beam was achleved, 50 mh with a
iiferime of one mipute. Nt this stage the vacuun was oaly about

107 torz. Apeeleratlon to nesxly ) Gev was achieved on July I1fth and
before the summer shutdows 200 mA had been accumalated at injectlon

LRBLYY .
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Up to the end of the year the tlme availlable Eor accelerator studiee
wag geverely restricted by Installation work, plant commlssionlng onad
vacuum bake~ouk. Much effort went Inko Improving the reliability of
systems, partlcularly the r.f. By the end of 1980 & correctly phased
r.f. system with all four cavities wan availsble so that on Jannary 15th

1981 acoeleration up to nearly 2 Co¥ was achisved,

HMany other studles, lacluding Injection conditions, closed orbit
adiustmont amd the use of sexbupoles have led to accumulation of beams
approaching 300 mh. It also has become posuible to accelerate relatively
high surrents without losa, for instance 100 wA up to 1.5 GsY, B0 mn to
1.8 GeV,  uWlth the exception of the area around one remaining leak, where
the pressure iz 10”7 torr, the base pressure 1s now 5. % 10718 torr ama
beam lifetime at modest current is geveral houryg. This reduces to 1-2

hours at higher gurrents due to photoelecktron stimuiated gas desorption.

On the ntorage ring, thers are stlil & great nomber of fnvestiga-
tione to carry oub. Attention necessarily has been conpentrated on the
measures reguired to achleve relisble accowmpslation of beam, loss free
acceleration, good beam position control ami satisfactory operating
parameters for the focusing guadrupolss and the r.f, cavities., all aimed
at arhieving reasonable condltions for experimenters. ‘The small acceler=-
ator physies team, under the leadership of Mr. V.P. Suller, will be Fully
oecupled over the next year or two in obtaining a greater understanding
of the behaviour of the storage ring. Certain instabllity phenomena have
already Dbeen observed. Firstly, a sudden loss of beam durlng accumuia=
tion which ls a type of instabliity well understood and dependent
eritically on tho tuning of the r«f. cavitles. The second is a beam
enlargement as & function of intensity which reduces lifetime and wh;ch
hag not yet been studled in detsil.

Source perationsl Organisation

During the year under review an Dparations Section was formed under
the leadegship of Mr. N Marks. This provides A-man orews for 7-day,
2-ghift operation wlth wne techniviun working overnight to supervise the
equipment in 1ts stand-by condition and to ensure a smooth start-up in

the marning. With the exception of one man, the crews wera recrulted

from within the Laboratory and bthis inevitably affected the rato of

progress on cutstending items and on development work.

e tperations Sectlon has however taken over responsibility for
malntenance in many arsag of the source. Crew tralning by the ascelera-
tor physicists ls now an important on-going activity requiring alloca-

tiong of machline ktlme.

Safety is an important agpecht of the crew leader's respongibility.
Thias in controlled by the personnel safeby interlock system, or hy #
Pormlt to Wark system accordlng bto conditions.

Gince much of the running during aceelerator physies Investigations
has been at Anjection energy the cost of electricity was lower bhan had
heen estimated. Thls, bogebher «with a deliberate vestraint on spending
or ipltial caplital spares and running spares, helped the overall finan~
cial position on the project by enabling more money to be spent on com-

pintion of heam lines and experimentnl stations.

SR8 Improvement Programme

{a) Becond harmonic cavity
The type of lnatability most llkely te llmit khe achievable current Ln

the sng 1s the multibuneh type, and countermeagures are lncluded iIn the
plang and In the Capital Estimate. Daring the year it was felt that in-
aufficiont attention had been glven to the possibliiity of slagle-bunch
inptabilities of the form best counteracted by 2 second harmonic r.f.
ayatem, Some work wag initiated on the design of such a system but haw
fad to be stopped becasse of lack of resources, which alsc prevenbed
purehase of components for auch a system. In view of the Increaaing
interest in using the SRS in the single bunch mode and achleving the
highest possihle current in such a mode, it may be lmportant to re-~

commence this work as soon as resources allow.

(b} Higgler
The wiggler magnet, though slgnificantly delayed, was successfully tested

at the Rutherford Laboratory where Ik achleved a central field ln oxcoss

of 5 Tesla., This prolect has cauvsed considerable financial embarrassment
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ta the Synchrotron Radlation project in bthat bhe manpower and overhead
costs 8t Rutherford have been farx in excess of the original estimate.

e extra cost, some of it dieplaced inte the current year, was complete-
1y accomandated within the “source™ part of tha budgev in 19B0/81. This
cannbt he repeated in 1981/82 and mych of the incresse wost inevitably be

at the expense of the experimental proyrammo.

e} iigh bLrightaness latiice

Buring the year the SRFC was presentad with a paper outlining methods
whereby the storage ring could be lmproved. ‘The oain propossl, recelved
with enthusiasm, was For a change in the magaet lattice to allow an order
of magnltude improvement in brlghtaess achieved by o redustion in aize of
the avurce cross section. 7This would make the acurce cosparakie with the
latest genegratlon of dedicated storage rings euch as HELS {Brookhaven)
and BESSY (Berllal. A study to investigate the feasikifity and approxi-
make cogt of thiy was eet up under My. G« Saxon although little time
could be glven to thie study durking 1988781, owever, by the end of the
year bt was established that there were no theoretical reasons why a hlgh
brightness latzice could not be aghleved. ‘The difficulties lay Lln olei-
mising the disruption bo normal ruanisg and bhe cosk of Implementing the
proposai. ¥t s necessary to fnmert an extra guadrupole at the upetream
and of sach of 16 straight sections and alse Lo provide additional sextu—
pelées in half the straight ssctions. With conventlonal wagneks a majer
re-angineering of aach straight section la noosspary to accommadata the
modi€lcatlona. An alternatlve propesal would be to wge a pupsrconducting
guadrupolessextupole magnet which would FAL vousd the exlating vacuum
chamber., 1hia magnet appears to be technologically femsible, but the
cogt of refrigeration way be conaiderable, pacticularcly if the require-

ment s in excess of the spare capaclty of the wiggler refrigerator.

It was not possible to allocate any money ko this projest durieg BO/81
Aoy was the Board able Lo provide any in BI/82. Only very limited

MmaEnpower resources tan at present be allocated to the study.

(d} Ohher E{{)'gﬁct&

Regource restrictions prevented amy progress being made In the develop-

ment of lmportant aew ideag Ffor the study of the “free slectron lager”,

whieh, in principle, can give multi-megawatts of peak powar at wave-
lengkths From bhe aptical veglon to the far Lafra-red and is casily tun-
able over a considerable range. We are therefore in danger of losing a
unigue opportunity ro make an Important initial contribution ln a new
finld of research. Accelerator physlcists on the SRS project continue to
hold a watching brief and to join in dlscussions wlth interested sclen-
tista ia Unlversitiss and in Industry. Theoratical atudies of undulators
and their radlatlon spectra have continued ak a low level. It ls hoped
phat, as resources permit, wa shall carry out Anvestigations un experi-
mental sndulator Magnets, S0 that the Laboratory will be able to proceed

o the design of such devicer when reguired.

Experienve abt many Laboratories bas proved the seed to maknkakn a
iively and intereated accelerator physics team Lo ensurs, not anky the
full ewploivation and development of ;he existing source but also thaet
longar term posslbilities are not neglected, 1the preceding sections have
ontlined only soma of the opportunitles which exist for developmest and

improvement of the gource Facllities over the next few years.

2.7  BEAM LIKES ARD EXPEREMENTAL STATIONS
At ehe bime of writlng {May 1981) the ARES workstatbion and grazing

incidence monochromator on line § and the EXAFS stabtlon and the Proteln
prystallogcaphy station on line 7 have each taken heam and begun

comniseioning prler to “routine” operatlon in June/July 1981.

Installation of boam line vacuum agulpment on lines B amd 7 and
conatruchion of the hutches fn the Inper Hall were alwost complete st
the time of the Inauguration of the SRS on Fovember 7th. Duxing the past
yoar, much sffort and time has been spent on tho design of the modular
aontrol system for the beamlines, on the constructlon and instailation of
vltal components in the Inner Ball such as the beam shubbexrs, veGuus
valvaes, pressuce menitors and emergency-off modules. fTuis madul iz
system gives tha user maximum contrel of hia aghation whillest matisfying
radlation safety requiremaents and, in the case of line 6, meeting

stringant vacuwum probection requirements also.

v iine 6, the ADES {Angle Dispersed €lectron Spectroscopy) system
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which was dellvered bto Daresbury in April 1989, hazs seen conslderable use
prior ko its installetion on the beamline by users exploiting convention-
al photon sources Such ag # heliun dlscharge lamp and x-ray btuliey. Oper-
ating experience with this apparatus liag phown that this, aml othey worke
statlons must purchase a number of vital pleces of the apparatus ag
spares or enter on a maiptensage contract with manufacturerg wherever 1k
is possible. 1t is iikely that for effective routine operation of the
entive Facility in the future, pechaps 10% of the cost of each major item
of apparatus will be neaded o malntain the egulpment in punning order at
all timan. ‘the grazing incidence monochromator feedlng the ADES statlon
#iready bas had 2 loag history of uge with synchrotron radiation sources
In the DX and the USA and ig currently under test in conjunction with lts

line & premirror.

The SEXMFS station wan delivered to Daresbury Taboratory in Maych
1901 and the SBEXAFS momochrematar Ls now belng commlissloned jointly by
Daresbury Btaff wlith conslderashle help from the user groups partioularly
from Liverponl and Warwick universities. The monochromator will be
instailed on llne 6 in the awsmer of 1981, 1 furthar grazing incidencs
toroldal grating monochromator haa heeon ordered for the third station to

b vommiesioned on line &

2 line 7, the EXAFS equipment installed within the ESAFS hatoh g
almost fully operational. The appacatus lncorporates a high resolotion
vertically dispersing crystal monochromateor which can cperate under a
vacoum of 1077 torr or under helium and is tuneable Erem the beryllimm
whndow cut-off {~ 3.5 A} to the SRS cut-off (~ 1 A) The sample and
detackors are mounted on an optical bench which can he translated
vertlcally to Follow the changing helght of the exit bheam from the
wonochromator, as the latter ls tuned. Detectors Include vas-filled
jonisation chambers for transmisslon mesgurements, and BaI{Ti} scintil-
Lation countars for flusrascence meagurements. Other Features of the
BARIFE station Lnclude entrance gliis of lead and aluminium, whleh can be
stopped down to enable high spectra) vesclution to be maintained ar ghore
wavelengthy where the Inherent divergence of the gynchrotroa radiatlon
baam might otherwise be the limlting Factor. A cheloe of monochromator

modulen le avallable, including an order~porting 2Z-crystal deslgn which

LiY
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suppresses harmonica of the fundamentai wavelength in its output heam.
Ali motlens of the siits, monochromator, and optical bench are under
computer contrel. In 1981-82, It ls planned to incorporate a horlzon-
taily and verticaliy focusing mirror In the boam-pips, & m upstream Erom
the EXAFE station. It has been estimated that, with focusing, the heam
glze could be reduced from ~ 30 mm X 5 men bo v 8 mmo X g.4 mm, an impoves

ant improvement when small specimeng are bo be meapurad.

he second statlon on line 7 ls for protein crystallography and ia

gltuated in a hubeh close to BXAFS. Thie egquipment has been assembled as

a joint Daresbury/Keele University project and 18 easgentlialfy & horizont~
ally-forusing, single curved crystal moncohromator which givas a high
Intenslty beam at Lha sample. By exchanging crystals it will be possible
to select dilperste vavelengthe in the range f to 3 A, An Arndt-Wonacott
and a precession camera are both available for recording on photographic
flim the x-ray diffraction patterns produced by the protein crystal
adapt the stablon to gerve

pamples. tn late 1981, it is planned to

addlticnally for gmall-angle diffractlon experiments.

New developments 1n electronic arna detectors are belng pursued. A

TV image Entensdfiar detectlon system 1 belng developed for use on the
wigaler beam line. This sygtem will have a high ceunking rate capabil-
ity, and detector elemgnts having fine resolation, enabling diffraction
and anomalous dlspersion measurements to he undertaken on crystalliine
proteins with very large unit celis {in excess of 200 Ay. A Flat multi-
wire praportional chamber system is being wonstructed jointly by Ruther—
ford and Daresbury Laboratories. This will allow dynamis expariments to
be performed in the £ield of smali-angle Aiffragtion. The necessacy
atatlon adaptatlon fFor this purpose Includes proviaion of a cyiindrical,
platinum-soated quartz mirror for vertical forusing, which will also
benefit the protein crystallography exper lments by providing a higher
fitx Lncldent on the small crystal samples (typlieally ~ 6.3 mm on an
edge} . A single wire linear electromlc detector is also being developed

in=hnuse Ffor ssall-angle diffraction and scattering experiments.

Tha thyse stations on llne 7 in Ehe Outer Hall provide facillbles

for x~ray topography and Ilnterferometry. Two copographle cameras are

n
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belng inshalled, the firat utilising wimancchromatlsed x~vaye, and the
second ingorporating a double-axls orystal monochromabtor. Construction
of both cameras has been undartaken by a group from Warwlck imiversity.
Also contrlbuting to the topography stations are groups f£fom Durhan and
Strathelyde Universitiea. The former group has constructed a low-light~
level televlslon detector for direct display of x—ray topoyraphs. This
datector has been tested buk, due ko the relatively weak fiuxes avallable
from the laboratory x-ray sef, it has not yet been pomalble to agpess tts
perfﬁf&&nﬁ& for Lta Intended appiication to synchrotron radiation. The
Strabholyds group has nearly completed an eﬂv.ircmaﬁ-an;al Brage for
mounting en the camera, in which sanples can be subjected to varlable
prasanre (up te 2 atmospheres) and tesmperabure {25-1500°C). A softwere
pawxéya, {SPECTRE} for computer control of the camerss is well u&vaﬁneﬁ;
pre-programmed operation wli) enable users bto take advantage of the high
apend movensnbe of-the camera when pexformlng dynamie experimencs. The
Interferometry statlon 1s belny egulpped with an x-ray Ilnterferometer
provided by a group from Klng's College, London. Much of the egulpment
Hag begn dellvered to Darasbury, and the beamline extension, huteh and

gervices should be avsllabls to users lp June 1981,

Furbher Bxperimental Stations : -

Frgparations for the succeeding phases of expleitation of the SRS
wil} conkinue during 198%, concentvatlng on £ive ngw ports. ‘These are
the high-aperture port (Yine 12}, the infrared port (line 13}, the bBecond

evacuated beam line {line 3) ana the HWigyler {llne @};

allvery of the high-£ield superconducting magnet For linme 9, which
1s belng built at Rutherford laboratory, 1s axpected in Bugust 1981. fthe
weray Flux falls off wibh hovigontal angular position, defined with res-
pect to the dlrection ©f the bLangent lise at the centre of the “wlggle®
in the slectron trajechory #nd it has been decided to consbtruct the
wlggler iine to have an aparture of 64 mrad, although it is recognlised
that experimental stabtions lined up on the extremities of this fap wiil
recelva rathar less of the short wavelength x-radlatlon than centrally

papitioned atatlons.

The so~called "digh Mperxture® port already is being assembled on the

2
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roof {gantey) of the storage ring. A silican carblde con¢ave premirror
will sollimate the radiatlion from 40 mradlans of orbit which, after a
second reflection, will be passed thfough a Llithiws flucride window into
a 0.8 @ Crerny-Turner moncchromator. This statlen is spa=£fiam£ly deg
tgned o vndertake time reaclved fluorestence anlsotropy measuresents kn
the subnancsecond region uding radistion polarised in the wertical plane
at the sample. The collecticn and purification of a wide range of
aelacked pmotainh ip already underway for this work. In addltios, the
statlon will be used for routine excitation and fluoregcence spectrosoopy

In the near VUV.

¥ians by a group from Durham to uwse the far Infrarsd portion of the
SuS-ppeetrun are based on ¢oliectlng a very large spertuce [~ 40 mrad =
70 mrad} beam from a silicon carblde mirror placed in the straight
aection behind magret 13, The beam ls trdnsferred via a series aof
wlerors ond f£inally extracted cthrough a silicon window then further col-
iimated and paseed Inte an Infrared interferometer. The Llnberferometer
ls arranged ln the radiometric mode, and will be used to oalibrate the
power of the synchrotron radiation in the wavelength rapge from 25 s to
¥ ¢ms Thia fa accomplished by comparative measurements mide againgt two
alternative reference sources h and B (black bodles ak -different tempera-
tures) s Tha modules comprising the Anterferometer indlude polarialng
beam Bplitbers, mirrors {one fixed, one movable}. a beam-chopper unit,
‘and a 1iquid helimm-copled iafrarved detector., If these radiometric
measuremants conflm theoretical predictions that the §KS ia & h;oadﬁand
infrared pourge of superlcr intenaity to etandard laboratory acurces,
then the way will be opened to perforalng many expoy iments which are
currently very difficult in that reglcen of the apeétrum. some exanples
which have been suggested are: infrared transmission of highly absorbing
gamples, esppolally of chemicals in aqueons aolutlon, studies of moletu-
lar dynasicg of simple molecules in the liguid phase, and high reogolotion
infrared spectroscopy of gases. An alternative station on chis line wiktl
be used for vory high Flux messursments and timing studles in the near

YUY region, whes the laterferometar Ls not in use.

The detalled engineaxing desfqn ls almest complete for Lllae 3 -

which ultlmately will Incorporate four workatatlons — and for the Wiggler
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line (line 9) which is planned to support three workatations Inltially
with, possibly, four Ffurther stations to be completed later.

A comprehenslve survey of existing and planned workstations is given
in Tahle 1, while in Table 2 the development profile for the construction
and commissioning periods is given For various stations. Table 2 is
matched to the provislon of funds and efEfort. It is important to recog-
nlse that in the early stages of operation of the SRS further delays may
arise if prnoblems occur in commissioning elther the stotage ring or the
workstations. Significant periods of time will be needed to develop high
current operation {i.e. > 100 mA) at 2 GeV, to commission the "mingle
bunch mode” of operation and toc install and commission the wiggler magnet
wlthin the next twelve months. Because radiation levels within the Inner
llall require that area to be cleared of personnel during injection into
the storage ring, there is a very strong interaction between storage ring
operation for machine physics development and installation and agsembly
of hram llne and workstation equipmant. These circumstancos demand much
attention and are planned and difficulties minimised by close interaction
between the Daresbury machine and experimental groups, the Scheduling

Committee and the Beam Ports Committee.

Finaily, it must be stated that this extremely rapid growth rate in
the number of workstations is, and will continue to be sustained oniy
with the contrihutlion of considerable efforkts on the part of the many
enthusiastic university user groups working in conjunction with the
Laboratory in-house scientists. The forward look indicates 17 "independ-
ent” stations by 1982/83, but Including dval topography stations, an
extra arm on the infrared port to ease the load on HA12 port, and the SAS
rcquipment in the PX statlon, a total of 20 is arrived at. HWith the
planned operation of this number of workstatlions at the SRS during
1982/83, the existing complement of expert sclentists on the Laboratory
staff will be quite lnadequate to atatf individual stations. Unless the
numbars of NDaresbury-based scientists is increased, then the responsibl-
lity and expertise for maintainingsome stations must fall upon the
shoulders of visiting users. This would be unsatisfactory both from the
limited amonunt of user time at Daresbury and from the complete lack of

continuity in the longer term.
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2.3 DATA ACQUISITION, ELECTRONICS AND COMPUTING

Exper imental Work Stations

Computer systems have been assembled and are belng programmed for
ADES, SEXAFS, EXAFS, X-Ray Topography (White Radintion Camera), X-Ray
Topography (Douhle Crystal Camera), Proteln Crystallography/SAS, the line
12 statlion, Infrared Interferometry and a 'time-of-Flight' system for

line 3.

Bach of thesn statlons has elther an LSI-11/02 microcomputer or
POP~11/04 minlcomputer controlling one or more CAMAC crates for the con-
trol of the experlment and data acquigition. The stations are thus inde-
pendent of each other and can operate independently of the central parts
of the data acquislition system {see fig. 7). Thils has enabled the major
pleces of experimental apparatus to be developed along with their control
and data acquleltion software In users laboratories at their unlverslitles
and in varlous laboratorles at Daresbury. The X-ray Topography White
radiation Camera (Warwick Englneering} and the SEXAFS spectrometer
{Warwleck Physlce) and the Infrared Interferometry (Ducrham Chemletry)
Bystems have been returned to baresbury for further development and the
X-ray Topography Doubla Crystal Cemera system and Time-of-Elight system
have gone to Warwick (Englneering) and Reading (Physics) respectively.

The value of this independence of these systems during data-taking at
the SRS wlll he that users need not interfere with one another when making
changes to thelr systems. The Data Concentrator system to which they
will be linked has sufficient disc capaclty to ensure that data taking
may proceed even when the central computer, the ImM 370/165, 18 off For
geveral hours. Even without the Data Concentrator it will be posslble to

continue data taking, though with some Inconvenlence, on 'floppy' discs.

In order to simplify the programming of these stations, the language
CATEX, whleh ls essentlally a BASIC compller with CAMAC extensions, has
been written. With a minimum of instruction, this has enabled users and

SRE staff to program their own systems to a conslderable extent.

An Important declsion taken and implemented this year has been to

use the RT-11 operating system on the stations with a simple protocol for
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communication with the Data Concentrator. Thin frees memory for wese by
the data acyuleition progvam amd enables the uge of FORTRAN where thia is

regquived.

Elgntronics snd Instruméntation

The development ¢f stepping motor dyivers has been completed. These
allow a large number of mctors o be driven egonomically from one CHMAC

module and are wsed by all stationa,

A provotype fapt Multi-ghannei fsalyseor Campl wodule {10 M samples/
sec, 255 channelsi haz been completed satisfactorily and awaits user
trlals. $fluorescence EXAFS will be the Firsb wser of this unkk. &
summing ampliflier, also for Flusrescence EXAFS fn ths flrst lnatange,

will enable the Ffast MCA Lo be fed from Five photomultipllers.

A blyh sensitivity current integrator has been speclfied and ls be~
ing manufactored by an oubtside conkractor. Thio wili sieplify data acgui-

gitiaon from Acn-~chambers and photomeltipliers on both X~ray and VW lines.

A contract hag bsen placed with ihe BEnglineering Departsent at
Warwlck for the development 0f a mulfi~channel thrae-term ganple environ-
ment controller. hla will employ a2 microcdemputer o provide a very
flexible control over up to 16 temperature opr other varlables. “his unlg
s yeguired on the X-zay Wopography stations and shoold have many other

appilvations in the future.

Asatastance Ls belng given to the Miysics Department at Warwlck in
the electronkocs for resletive fllm readowt for chaspnel plate detockora.

Preliminary tests Lladicate a resolution of .2 mm.

& 10 an slngle wire proportional chamber iy heinyg developed for
Smaii Angle Scattering work on line 7, together with o delay line
readout pystem. For the 30 multi-wire ehamber, which ks beiny developed
by the mutherford and Appleton laboratories, Daresbury ls developing the

delay line readout, including a high-rate wodular histogramnlng memory.
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Data Retrleval and Analyais Facijlties

The RAPPORT sélational database ayslem has beesn installed on the
central computer. Detaklls about vach experimental data file will ba
antomatically recorded in thia database ag the data is received by the
This will aslmplify the location of data and Lbs

It is antigi-

cantral computer.
identiflcation by users and by thelr analysis programs.
pated that this database system will alse be upeful for accessing other
selentific data.

A substantial library of programs and routines has been developed to
support data reduction and analysis. The malor programs have bean ob=
taioed from ugers, other establishments and Theory and Computatlonal
Sclence Division. The work on thease hag been directed malnly at
providing flexible data isaput svitable for SRS dota Flles, maintalalng
then and dotumenting them., To date there are packages avallable for
BXMFS ana{yaza, X-ray Topoyraphy image slmulation, Fluorescence Dacay
hnalysis and gpectral band fittimg. These programs can be censidered to

he a part of the corresponding experimental ptations.

Routines are available for Incorporation ls gger-written programs
foxr dakta smoothlng, 20 and 38 graphleal display and plotting, Fourler

tranaforms and other Basmic spectrum manipulation funchtions.

Work is proceeding on & Ray-tracing package and a pachage for the
display of photographlc or slmulated fmagea. The GHOST-80 high-level

interactive graphics package s being installed on the central computer.

Futurs Work

1981 /82 will see the latroduction of slectronlc ares detectors on
the SRS, In particualar the MWPC for Protein Cryatallography and Smatl
angle Seaktering work and, about the end of the year, the TV ares
detector yeayuiring targer computer systems b bupport them at the

experimental stations.
Hince the Jdate acquisition syatem was desigued Lt has bhecome appar-

ent that a number of stations require on~iine analysis and {wedback of

their data that gannot reasonably be obtained from thelr gtabion compu-~
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ters, and indeed almost all etations would beneflt from sweh a faciiity.
It has alpo become clear that the Laboratory's central computer will he
inadequate for this purpose. Conslderation will be gilven during this

year to bhe best way to overcome this deficlency with a view to providing

2 molution in 19B2/03.

2.4 BUILD-UP OF ANCILLARY LABURAIORIES AND EQUIPMERY
The desivability of providing apcillagy laboratories for SN users

while on site has heen a recurrimg btheme on the agenda of both the SRFC
and the SRUM in recent years., In May 1379, the SR¥C, in jolnt zemslon
with the SR, considered proposals for creablng ancillary laboratories
and equlpping them. In November 1979, the SRFC discussed a further pro-
posal for a blology/blochemiatry sspport laboratory for syachrotron radi-
ation users (SRFC 34/7%F.  Thls amd other ngw yeguirements were embodied
in the paper "Forward Look for Ballding Work at Daresbury 1Hs8Y/62 -
1984/05%" which was put to the Sclence Board in January 198B0. The Roard
included provision for this bullding work Is lte Rlgher bld £o Oouncil.
AL its March 1980 meetlng, Council set wp 2 Joldnt Working Party of the
Sclence and Woclear Thyslics Doards whlch examined the Laboratory's over-
ail building proposala. 7The Worklng Party had available to lt the recom-
mandatisng which an Advisory panel for Blology Suppoxt st the SRS made in
ita repogt, dated July 19280, on the proposals originally pnt ts the SRFC
in Fovembny 1979. ‘The Working Parity recommended some guts in the
taboratnry's bullding schems, but nevertheleas puggested that 444 n? of
new laboratory accommodation was the minimum necessary to support usersn
of the HSF and SRS facilitles. ‘The SRFC was unable to make provisgion for
the SRS ehare of the capltal costs of bthe revised bullding programme
withln the axlsting 1980 Forward Lock, but agreed bhat Eunds should be
included in the 1981 Forward igok b1d for a hostel extension, a biology
support laboratory and some Porktakabin offices. Selence Board recom-

mended that the bulk of these funds be provided in 1983704,

Hotwlthstanding the above cheguered history, a modest provislon of
labaratory epace was possible in 1980-81, in part by conversion and reno-
vation of exletlag belldings, and In part by completion of a new exten-
shton to the Fforser Syrchrotron Padiation Facility Bullding. The exten-

slon was otiginally dlscussed at the May 1978 moctling of the SRFC, apd

i
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war principaily funded out of "Aid to the Conntruction Industry” funds.

The position at the end of the report year {(1980-81) may be svwmarised

with reference $0 ¥ig. 2 which shows the locations of the avallable

suppart laboratorles for SRS uvgers. ‘Thege may be itemised as follows:

1. F-bullding {comprising the orlginal SRF Bullding and lts revent
axtenalon) which provides phyaical, chemical asnd blologlcal
preparation laberatories, microscope and balange yooms, axperle
mental test area, plus a limlted amount of office agcommodingion,

Linac Laboratory (8o pamed from its original use of housing the

HIMA Linac Injector} for general commissioning of apparatus

prioy te beamline Ilnstallation.

3. Pata Aeguisition Room where the data- amd link-gonuentrator

computers are housed, and where users have access to the com
puter wetwoyk via TSC terminals for data asalysie and redog-
tion, together with variocus reade-pet periphsrals.

4»  SRF Laoboratory {B<block}, an area at present largely taken up

with atorage of egulpment.

B} and hale

N Standard laboratory rooms in B block {rooms 820,

of 824) convenlentiy ciome ko the in-house staff officas in B
block.,

Two ‘Portakablna’, equlpped with photographle dack room facelil-
tles, specifically deslgned to mest the regulvements of protain
cryatal lography (PX) and topography {(TOP) users.

A further photograghic laboratory is plamnned by converslon of

part of an exlating buiiding clowe to the topography end-

gtation on beamiine 7.

During the year, a nuenber of additions were made to the sclentiflc
egquipment provided Is the several anclilary laboratovies, in response to
needs expressed by users. A llst of avallable apparatus, Includlng items

acquired prior to 1980-8%, ls given below.

Eguipment in Ancillary laboratories

Vacwm evapoyator and £1lim thlckness monitor: Micoroscops w/photographic
accesroriens Polarizing sterec zoom microscope: Ulirasonic ¢laaner:

Chemical halances: Fefrigerators: Fume gupboard: Glass blowlng kit
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Bpectrophotometar NAYLe.: Leak debtector: Vapour degreasing facility: pH
metera: ¥Prooge Ariar: Lamlinar flow recireulating wablneb: Vortex
atirverfmixer: Sopsleator: Magnetic stivrers w/hot plates; water still snd
butk: Watsy deloniser: Cold rooe: Photographlc enlargers: X-ray generator:
2ilm drylsg cablnetb: Bollshing and grisding squipment: Fraezer:

Dlapenging plpettes; Ice flake maker: ULLra centrifugs: Dessicators:

Water bsth: Chromatography columng including fractlon collector, UV
menitor, Peristaltlc Pump and Chart Recorxder: Blender: Oxygen alectrode
w/recorder: Mleroayrlinges: Microwave oven: $pot welder: Chemicals and

glasaware: Glasaware dryling cabinet.

3. ME SYNCHROTRON RADIATION RAESEABCH PROCRAMMR
THECRETICAL STUDIES
‘the Theory and Computatbional Sclence Dlvislon at Daregbucy

3.t

Lakoratory is concerned with the alectronic structure of stoms, mole-
cules, ac;lid and Llguide, and les relatlonshlp to the edperiments which
will be carried ouk on the SRS, From thesd pxperiments, a more complete
theorstical understanding of the structure of matter wlll emerge. Some
of the highlights of cur work follow) more detalls are to bo found in tha
Iaborabory's annual report. #Appendix I includes a full bibliography of

publivations frowm the group since NINA alosuore in 1977,

Work has begun in the Theory Group on the theory of w-ray absgrption
near eédge structure (MANES). This is the structure vislble in the w-xay
absorpblon cross sectlon within aboet 50 eV of ths adge, l.o. much lower
than the true EXAFS {x-ray abeorptlon fine atruckure) range. At these
low energles the alectrons exclted by the xwrays undergo multiple scatter-
ing, 80 the flne strocture in the dats contains fnformation about bhe
in additian ko the

oushar 0f aoighbours at different distances obtafrable from EXAFHE. To

eymmetry of the local environment, bond angles, etco.,

obtain this Infoonatlon a full multiple scatbering caloulation has been
congtructed for a cluster of atoms gurroundlng the absorbing atom.
Results obtained so far indicate that ths theory gives good agresment
wlth experiment If accurate phase-shifts are uged, and that XANES data
are oufflclently sensitive to gnometrlcoal parameters to make the meagure-

ment & uwaeful probe of local struckure. H
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o best the senslitlvity of XANES to bond angles a calculation was
made for & potionsl trasaltion metsl carbonyl x(cu)E .  The near edge
structure for Kephell sbsorption In the transitlon mebkal atom was Qaf-
culated for sn fnltial geometry in which the QO molecules are linearly
disposed along the ¥ x,y.2 axes, with the carbos atoms being cliosest b0
Ehe metal.

about the % axis, thus changing the %-00 bond angle.

Further calculatlons were wade for the oxygen sheil rotated
True EXAFS would
show o sgnsltivity, but XANBS does change showlng ira sensitlvity to
bond angle. Mach intereat in this new technlgue has been shown by biolow
glsts who need more detalied information about asctlve centres in mole-
culeas. Not only can XANES offer senaltlvity to bond angles, 1t albo

hag a higher intrinslc content of information per unit energy range of
the spectrum — an important consideratlon in epectra for materials with
low atomic number where EXAFS signals cub off at relatively low energies.
Similar. advantages ARre anticlpated ln surface BXA¥PS where the weak signal
Yimies vhe useful energy range of spectra and where pair distribution
functlons are often not sufflcient o provide a unigue determination of
the surface atomic geometry. Conaidersble davelopment In the theory
remaing to be done but all the inftlal signs are that it will be possible

to yge XANES as a powerful strucktural tool.

There has boan a great deal of Ilnterest In recent years In the phase
tranaltion on the W{681) surface, in which the guiface atowms are diaplac-
ed to form & {£2 x /2)R 45° struciure on cooling below 370 XK. In a Blaiw
lar phase transition on Mo{$01} the reconstructed surface latyloe lg in-
commensurate wkth the ideal lattice, and thlg led to the idea thabt asur-
face states abt bthe Fermi energy mlght be coupled by these atomio dig-
placements, leading to the formatlon of charge density waves and the
stabllisation of the reconstruckion. Theoretical work done in thlg
laboratory suggested that surface states wmay determine the precise wave
vector of reconatruction but mosb of the atabilisation energy comes ECrom
a more general interaction of the surfade abtoms with the substrate. Do
test these ideas, exparlments have been carrled out at Liverpool on the
ahangas in photo-emlsslon through the phase transtition on W(001), cal-
culations of the surface density of sbates using the matching Green
fungtlon mathod, and photoemigsion uping the PROVER programa, have been

wand to help to understand the reyults. » surface state ls indeed found
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axper fmantally which dlsperpes gp through the Ferml energy., in Falr
agreement with theory. O(m cooling the W{001) below the tranaition temp-
grature the Intensity of thlg state drops markedly at the wavevsctors
coupled by the reconptructlon. This s what is expected theoretically,
ap the coupled eurface states are split in energy, ome state moving up
through the Farml energy and no longer contributing to the photoemis-
Bion. As the surface states are seen in photoemlssion only over a
limited reqion of the surface Sriflouls xone It acems unlikely that they
contribute very wuch stabllisatlon energy to the surface reconstruction.
York is currently ln progress theovebically to understand other poaks in
the photoemission specira ~ some diovrepsncies still remakn in the sur-

Eace states on the unrevonstructed wurfage.

#uch of the work in atomic and solecular theory has involved the
investigation of electron and photon volllslons with atoms and molecules:
the #-matrix method has bgen vsed, and its range of applications extend-
ed. Photon collisione are partlculariy interesting since they can lead
ko khe ejection of electrons from bthe atom or molecule - a process to be
ptudled experimentally on the SRS. When the coilision energy is restrio-
tad po bthat only one electron can escape from the interacting system the
mathod dlvides the problem Lebo two parts. Whenever all slsctrons are
closa together and thereforas indistingulshable, the solution of the com-
plicated Schrodlnger equatlion glves the "Re-matyix” on the boundary gur-
face of a spherical region cenbred on the puclegs. The BE-makrix deo-
cribes the influence of the Interactions im this inner reglon on the
eascaping electron. The boundary is chosen so that the escaplng emlectron
i the only one to oxist owtside 1t and In this outer reglon cen be con-
gldered 88 wovisg is the mlectroetatic povential generated by the nuslear
charge and the other electrons of the syptem. Ualng the R-matrlx on
the boundary, irformation from both reglona 1a linked together giving the

overall soiution to the problem.

an entirely separate area of Interest bag been the quedratie Zoeman
effect in atoms. The energy levels and oscillstor strengthy for high
Tydberg states of stomlc hydrogen In magnetic Fields of ~ 50 kG have been
wempubed veing an expansion fn a Btuzmian bagis, solving the generalised

eigenwaine problem, with bendad matrices. It was possible bto work with a
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basis of up ko 1500 Sturmian Functions within the fast addregsable memoyy
of the Sclence Research Council's CRAY-1 when elgenvectors, for oscilla-
tor strengths. were to be found, or up to about 3000 when only the enerygy
levels were saloulated.

Oscillator sbtrengths for trangltions from the ground state of hydro-
gen have bern calculstad, the lowest lines corresponding to perturbed
9=23 levels. The structure of the principal iine and assoclated patel-
lites 15 one that can be underspkoosd withiln che Limlts of first order Pt
turbation theory. With increasing energy the line clusters show widening
and closer proximity te selghbours antll interpenetration occurs. More-
over the spacing between the mogt prominent 1ines approaches a conntant
value equal to 1.5 times the ¢yclotron [requency for this sirangth of

magnetic field.

3.% HESEARCH UNDERIAKEE AT OTHER INSTLTUTES

Several UK wnivermity groups have undertaken research at overseas
synchrotron radlation facilitles, in many cases assisted by Baresbury

Iaboratory personnel or egquipment.

In July 1980 four w-ray topographers, from the Universitles of
Burham, Strathcelyde and Varwick, travelled to the Institute of Nugleay
Physice, Wovosibirsk, under the USSRAUK agreement on synchrotron radia-
tion regearch. During a three-wsek vislt, they were provided with the
facilitles of the VEPP-3 source to undertake a programme of elght ex-
periments. One of these dealt with in situ polymerlsation. Topogeaphs
were taken at sultable tlme intervals of the monomer TCDY {3 substlbuted
diacetylene) which was polymerised in and by the synchrotron radistion
beam. Clear changea In the topographls fmagep ware observed, and by
analynisg of the changes in different reflectlons, it should be poanibio
to detarmine the structural and mizrostractural alterations and thelr
kinetles. This experiment i belleved to be the Flrot of itg bype, and

could herald a new Field of polymer vegearch.

A Warwick Unlversity group aleo pavticipated in collaborative topo-
graphic work at the X1 storage ring #t Oreay, France. White radiation

topographs of an FeSl single oryetal were taken just before and after Lhe
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onget of plastic deformation under the action of a keasile slress. The
Eeatures In the topographs revealed defect structures in the cryatal and
magneble domaina. On excesding the elastic limit watastrophlc propaga-
tlon of siip bands was obearved. A aeries of mechanlcal teste of this
type have given Informaztion on the mechanisss of Lnltiation Of deforma-

tion and on the structurs of magnetic domaing under stress.

Fhotoelsostron emlunion experiments have been carried out by UK
sclentists ab twe synchrotron r#distlon centrés in the Unlted Staten. AL
Stanford, a isicester Unlversity group collaborated with American regearch
teama In angle<yesolved and angle~integrated photoemisaion studies of
matal, alloy and diamopnd surFaces. OF partloslar lnterest are the eleo-
tronis and geometric propertias of ultra-thin overiayers of metals on
metal substrates. The work at Stanford included a joint study of the
influance of sarface lmpurities on the atomlc order of condensed copper
monalayers on an orlenked copper substrate, salng engle-resplved

photoemission in bthe photon sancrgy range 8 to 25 eV,

Anothar UK group, Feom Warwick tmiversity, has been actlve at the
Stoughton {(Wleconsin} Synchrotron Radiation Csntre, In coliaboration with
American colisaguves. Thalr sxperiments have been concerned with tws
tapica: photoalectron diffraction from adsorbate core lavels on metal
surfaces, and photon-etimunlated deacxptlom. In the Former, such aystems
as iodine adsorbed on silver, and telluriws adgorbed on nivkei and on

copper have been studied. In tha latter, measuremenks have been made of
the emiaslon of posltively charged ious of fluorine, ¢hlorine and oxygen
from adaorbed léyern on tungsten surfaces when iliuminated wlth synchao-

tron 1lght.

nogklvicy in the Fiold of BAIAFS has been conslderable during the

year, wlth scientists From Blxkback College, lLeedm, Hanchester, Susaint
and UMIST parvicipating wlith Daresbury staff 1n experiments with overseas
collaborators at EMAL (Hamburgl and at ACO (Orsayl. Amongst sampies
aybmitbted to this mtructura-determining bechnigue were enzymed, such as
xnnthine oxidase, and sugeroxlde dismutaes, some anti~arthrltic drugs
containing gold, bone mineral {in a study of calclflcation of bone), and
structure abomnlng

saveral oxlde glasseas. In the last menticned ¢ase,

24

EPCANE

Exom the K-absorption edge of wodium {waveiength = 11,5 A} was meagured
ts reveal the local structure arcund the Ma fona for the firgt time.
tonclusions drawn from this work have aroused interest bocuuwse they are
ab varlence with convenbional ldeas about bhe sbtructural role of
modlEiera (1.2, HagQ, Ca0} in oxide glaphee.

Daresbury effort hae also been put ianto the yelated technique known
as surface EXARS, Ipn sollaboration with workers at Stenforxd. 1In this,
vhe charactexristic EXAFS etructure k& detected by slectron yleld measure~
wenka, vather than tranemitted or flucreagent photon fatengliby meagure—
ments. ¥n one seriase of oxperiments, on aluwsisium 1ln varlous atages of
oxidation, elsctron yield msasurements wers made above the oxygen K-edge.
The O-Al distance waz found & vary progressively from 1.75 £ 0.03 A Fox
the sub~monolayer oxide-like phase thyough 1.85-1.88 A for a range of
amorphous aluninag to 1.92 A for bulk corundum (o - Blyp03). Interpreta-
tlon of these data guggests Lhat the ahoxt O~A1 length in the First casse

implies an appreciable Covalent bonding exlste in the chemiserbed phasge.

atoimie and molecular phynies work hae continued at the Bonn mynchro-
vrons by the Imperial College and Reading groupe. jllustrative of the
lattar group®s work are meascrements of orose sectlions For single and
double photoionisation of atomic barium and ytbterbluwn. A time-of-flight
mass spatbidtmeter was uged to debect the aingly and doubly charged lons
produced by ¢rosalng an atomic beam of the metal vapour wlth light from a

Seya moncchromator .

At the Hational Bureauw oF Standards {USA} Daresbury sffort has con-
tributed to 8 collaborative programme In atowle and molecular phoio—
electron epactroecopy uslng the SURF-II 250 MeV storage ring. The diabom-
lc gas melegales O3, N2 snd €O have been ebtudiad, and photoelectyon angu—
Tar distribetlons and branching ratioe for individual ylbgatiocnal levels
have boen obtalned in the reglon of autolonislng resonances for these

molaeenlae,
Protein crystallography experlments have besn actlvely purnued at

the synchrotrvon radiatlon facilities In Hamburg and Orasay by groups from
Birkbeck Collega, Bristol, Cambrldge, Imperial (ollege, Keele, mford asd
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¥ork. Hlgh resclution duta, and alen some optimised anomalous dispersion
measurements were taken on a varlety of protein single crystals, euch ag
pepein, phosphorylase, inmulin, haemoglobin and &-phosphogluzonate

dehydrognna ge s

Tahle 3 summarises the extengive range of ressarch varried out

during the past year.

Clearly once our own new Facility has become Fully operatlional, we
shall have the opportusity {and a moral obflgationi} to return aome of
the hespitality which has been extended to UK sclentists not only during
1980 /81 but over the four years since closuxe of NIWA Ia 1977.

3.3 SXPLOBATORY AGREEMENIS AT THE $nsg
A number of applicatbions to undertake exploratory work at the SRS

have boen revelived by the Divector of Daresbury Laboratory. Table 4
Lists the agreements approved ln 19830/81.

It im hoped that the existence ol the Exploratory Agreement proce-
dura will add considerably to the vitality of the research programme at
the $RE while interacting to a minimal extent with the conduck of the

major research projecta funded by the SRFC.

4. OTHER ACTIVITIES
4.1 7THE BEAM PORTS COMAITTEE
the mechanism for the allocation md scheduling of experimental time

on the GHS was digcussed at lengbh by bhe SIFC ab ite meetings in
Kovamber 1879 and March 1988, 1t way decided to set op a “Beam Portw
Commibbtae” bo bandle the long-teym plasning mchedule For BRE vaer. At lts
May magting, the SRFC recclved a memorandum from Professox Ashmore,
Director of the Daresbury Laboratory, propesing the membarxshilp orilteria
for the Beam Ports Committee. $Srofessor Raif. Williams agreed to become
the Chaiyman, and subssquantly Professox G.¥. Marr {(Reading Unlversityl,
Cr. CuD. Garner {Mancheater Unlversity}l, Dr. B.K. Tanner {Durham
tniversity} and Dr. R.T. Tregear {ARC, Babraham) accepted lInvitations to
serve on the committee. Dareabury labovatory staff members Dr. ».J. Duke,
Ur. .8, Munro and Mr. #. Marks were aleo appointed as members of the

N

W

commlittes along wlth Dr. K.R. Lea {fecretary}. Subsequently Pr. J.H. Wast
{Daresbury Laboratory, and Chaliman ¢f the ShiFt Scheduling Committee)
wan co-opted onto the committee.

The BPU held two meekings in 1980-81, the first in Octeber 1950, and
the gecond in 1981, The Chalrman and the other university membors under-
ook rasponsibllity for schedule planning In speclfic areas of SRS exper-
imentation, and agreed to lialse with the assoclated user communitles, ag

follows:~

ADES and HBXAFS
oy, Garner - EXRES

Professor wWilliams -
Professor Marr - Infrarved, high aperture and YUV] porte
Lr. Tannor = Topugraphy and Interferometry

oy . TYegear - Frotein Crystallography and Flbre

P FEraction

The Committes's work to date has been concerned with establlshing
the t:imet:able for the commencement of gcheduled running of the SRE, and
of the commlsgioning and subsequent avallablliity of the planned experi-
smental stations. ‘Taking the inltlal sllovations of beam time made by the
SRFC, the Uommittee has sought to acvommodate these iIn a long term
planning scha&ule, taking into account wavious practical constraints,
2.g. compatibility problems between simulbaneous users, turn-around time,
allowvance for sachine physlics lnvestigations, amd for technizal wsork,
majittenance #nd improvement of the exparimenkal stations. The Committee
has aleg pverzesn the setting op of the SRS Shlft Scheduling Committee,
which uwndertakes the flne detall of digtributing shlfts of beam time
amongst the users within an individual ¢yele of S48 operation. A typloal
cycle ls expected to conslst of & weeks opzratlon at the rate of 7 davs
per waek, % shifts {nominally B hours each) pev day, Ffollowed by a one ot

bwa waek sihutdown.

Amangst other matters which the BIC has had on ibs agends, bhe toplc
of “Communication with Users” has been productive of recommendations
about the submiselon of wrltten amnual reports, and the holding of an
anpval wsers mesting, the first of which hag been set for 18th Novembetr
1981.

27



Chha

The BPC recounendatlions are reqguiarly reported to the SKFC by the
Chalrman, Professor Willilams, and the minugen of the BPC meetings ara
furnighed g0 S87C members for Information. fThe role and functioning of
the BPC Is to be reviewed in CLho coming year {1981-82}) in the light of

operating experieance.

4.2 USE OF THE SRS BY “NOH-ENTITLED® USERY

puring the latter part of the year digcvesions gtarted with several
organigations concerning pesalble use of Liie SRS by sclentists who would
mob be funded by the SFRC.

In almost s5ll the cases the stage reached during the year 80/81 was
purely exploratory with no commitment on elbher aide and s¢ reports would
be premature ak this stage. In two cases agsietance with Funding a

rogearch appoclate to work at paresbuory wag being dlscuased.

4.3 THE EXPERIMENTAL PROCERMME CUMMITTEES

The sueocegsful operation of the SRS Faclllty wili depend on the
exigbance of a well defined research spor poomunity working closely with
the *in-house” permanent mclentists and baged at the Laboratory. fThe EPC
fohalred by Dr. I-H. Munro} includas o repregentative from fach approved
reaearch project and 1s used as the forum for discussion and exchange of
information on all aspects of the research programme at the SRS. Throwah
its meebings, the "In-house” staff are regularly drawa togsther with wislt-
Ing rescarch teams to draw up the broad guldellnes needed before detalled
planning of beamlines and stations ls bLegun. At the geneyal meetings a
consensus ig frequently sought and obtained on ¢oples such ss access to
Lines and stations, anclilary laboratories and eguipment, graphics facili-
ties needed by uwseras, ete. A number of specialiast meetlngs have been hald
to define regulrements for new beamlines or experimenkal statldns: these
have included meotings concerning the Wiggler lines asd stations {(Cctobes
1980}, the desion of the next x—ray liae {[Novesnher 1980) and lifatime ex~
periments, the high aperture port and the infraged port {February 1981}.

A mador meebing wag held fa Harch 1983 to Algouss poFt EXAPS, XANES, x-—ray
fluorescence, XPS, microocopy and lithography aad laser plasma technigues.

There was llvely discussion In the area of aoft weray microscopy -~ resolu-
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tlon snd opticeg. Alse an Ismediate rvegulvement emerged for a scanning
soft xeray ponochromator to serve the needs of EXAPS in the 3-20 A regime.
The meeting wag undecided how to meet the requirements of XPS ln the

100 ey~ Kev {120 A~12 A) reglme or how specifically to deliver coarse

momochyromar boed high Intenelfty BR for wicroacopy at 20-5¢ Al

Future plans for the EPC In 1981 include the institution of regular
deminars where usere will describe thelr individual research programmes,
participation 1in the First Annual SRS Usere Meeting in November and the
conalderation of new research projecitn. These proiects cover subjects as
diverse as microscopy. circulazr dichrolss awd high resclution spectras—
copy and the meeting together of uwsera to digouse bhem is of greaf value

in the generatlon of Fresh propodals for the SRPC.

Pwo Other Daresbary Yin-house™ ommittecs, at least, are ciogaely in-
wolyed with research programme planning at the SAS. Theso are the Shift
Boehedul ing Committes {Chaicman 2. J.B. West) with specific responsibilivy
for detailed timetabling of SRS besnw tlme, And the Instrumentation Commit—
tee {Chalrman Dr. I.H-. Manzo} which discusses the sclentific reguirements
of all new worketations and beasslines prior to the start of detailed en-

gingering deslign.
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APPENDIX X.

Cumulative list of synchrotron radiation related researcsh publications from March 1977 {the shut-down date of

the Synshrotron Radistion Faciliby on NINA] to March 1981,

The publications are arranged inte groups: 3. Fperimental: B« Theory: ©. SRE: and include Repor:is,

Technical Memoranda and Preprints.

A largs proportion of the materjal published durang this four yasar pericd relazes to dsva wilch way obtained
at the S$WF using NIWA prior to isvu April 1977. In fact, some data from the 3RF svill has not been publighed.

*he great wvalue of A close interaction between theorists and experimentaligus iz striXingly evlident in the

publications in Groups A and 5. The ares of atomic and swall molecular spectroscopy and especially in the

fieid of photoelectrom smizsion and electron scattering illustraze (via che publicatlonsg list) the advantages

of this ccllaboration at Paresbury lLaboratory quite clearly. IR will be importany ta gontinue bhig

ralationship into the future.

During the four vesar "shut-down®™ period, the Laboratory hay convenad a number of specidlist meetings to
stimgiane and develop such activities at the 3RS. This material is published ususlly in the form of

Darasbury iaboratory Reporis.

Ths quallty and efficiency of bhe Darespury laboratvory Publicatics Service has been noted and appregiated by
wany users in the past. The Comsittee should note, howavar, that the nusber of users asscviated with the

5RS xlready iy many times greator than for the oreviecws SBF. ¥hen, in due coursa, gublications from the naw

commanicy of synchrotron radiation users are produced in proportion to thelr sumbers, the DL Publication

Sarvige will bacome overwhelmsd.. In that case either additional suppoart mst be provided ar the Laboravory,

or alternative arrasgements would have to be made for the preparation of materinl for poblication.

EXPERIMENIAL
Reports

DL/SHF/R13 (Experimencall

ReB. Qundall and I.H. Munro

Applicazions of synchrotron radiation to the study
of large molecyles of chemicoal and bilological
interagh: Proceedings of the Daresbury Study
weakend, 27-28 Jangary, 197%.

Technical Nessranda

DL/SRE/TMO (Experimentall

Reds Booth, M.C.R. Symens, O.J. Bradshaw and ¥X.R.les
The radiation damage research project at the SAF.
1977

HLASRE/TM10  {Instrumantation)

J.E. Paole

Use ¢f & dlamond crystal detector ir‘: synchrotron
radiation. 1377

DL/SEE/TH1 {Instrumentaticn}
JaBs West and’ G.P. Williams
The installation of an SRF grazing incidenge mono-

chyomatsor at the Wisgonsin storage ring. 1978

Pranrints

DL/SRE/PE0 (Exparimental)
G+Fs Williama, C. Horris amd M.R. Howslls
88 spactra for 0w in the range 14 -~ 45 av. 1577

DL/SRE/PE4 {Instianentation)

J.C. Hagelgrove, X.2. Farugl, H.E. Huxley and
J.¥.Arnde

The dssign and use of a camera for low angle x-ray
diffravtion experimente with synchrotreos radiagion.
1977

30


http:ta))orat;o.ry

DL BRE/PES {Beperimental)

%.%, Hasmain, P Brint, T.0.5. Hamilton and I.H.Mearo
Surface influence on che phosphorescent state issmi
of benzene in doped rare~ghs selids. 1977

PL/SRF/FET {Experimental }

P.R. Woodraff and G.V. Mary

Tne photeelsctron apectivm of 83, &pd partial cross
sections as a funotion ©f photon epergy from 18 o
40 ev. 1977

DL/SRE/FEE (Instrumentation)
MR, Howells, D. Nemman, 6.0, Williams and J.B. West
A grazing incidence nonochromator for synchrotron

spectroscapy. 1977

DL/ASRF/PHD (Experimental)

Dol Hiller, J.0. Dow, R.G. Houlgate, G.V. Marr and
J«B. ®Wegt

Tne photodonisation of drypuon atoms; & comparison
af pseufomporential caluegiesions with exparimental
data for the 4p apyubwesry parmmeter and Crogs gec-
tion as a funorion of the energy of the ojected
photoelectron. 1877

DL/SRE/P73 {Experimental}
R.E. Helt, M. Cooper and X.R. léa
Compton scartering with synchvotren radistion. T377

DL/SRF/P75 {(Experimental)
1.B. MacCormack and B.X. Tanner
hpplication of x-ray synchrotron topography to in

situ studies of recrystallisation. 1877

DL/SRE/P77 {(Experimental)

S.5. Hagnain, T.D.S.HBamilton, T.H. Huneo and
E.Pantos

Spectroscopic study of galid beprene and benrene
isclated in rare-gas macrices. 1977

DL/SRF/P78 {Experimental)

5.5. Hasnain, P. Brint, T.D.5. Hasmilton and
I.HBHunro

Bbeorprion apecrrim of naphthalens in rare-gas

matriges. 1577

DL/SREFPTY (Experimental)
S.P. Shannor and K. Cedling
Fartial photolionisation crees section meapnrenents

for atomic cadmiuw and mercury., 1977

3l

DL/BRP/PES {Experimental)

GV, Mare

Absolote photoionigation cross section curve for
atomic belium. 1977

DL/SRE/PHE (Dxpeprimentall

J. Bordss and J. Randall

Small-angle scatvering and diffraction experiments
in bielogy and physics employing synchrotron radia-
tion and energy dispersive technigques. 1977

DL/ SRE/P94 (Experimental )

E.%. Basnain. ¥ Brinsg, T.D.%. Banllron and

L. 8. Munre

Luminescance excitation spectra of toluene and

mesitylena in rare-gas matrices. 1977

DL/SRE/PST (Experimental)

L.T, MeGovarn, A.We Farke and R.H. Williams.

The energy dependence of the pb.ot:owlect:ﬁ;s attenga=
tion length win the oxidation of silicon. 1977

DL/SRF/PYB {Pxperimental)

k.M. Fiezer. M. Hidaka snd 3. Dordas
Energy-oispersive powder profile refinement using
synchrotron radiation. 1877

DL/SRF/PHS [Experimental)

K. Codling, J.R. Hamley and ¥.8. West

The mbeplute phototbsorptlon crosg sectionh of atomic
cadnium from the 4¢ threshold to 250 eV. 1977

DL/SRE/P100 (Experimental)

D. Norman and De.F. Woodpaft

Energy dependence of electron inelagtic scattering
mean~free-pathe wging synchrotron rediation photo-
electron spectroscopy. 1977

DL/SRF/P101 { Experimental)
C.J. Fabimn, J. Gimzewski, A Berrie and 5. Lev
Excitation of Fe 18 core-level photoelectrons with

synchrotron radiation. 1977

DL/SRY/P10¢ {Experimental}

k.C. Bourdililion, K. Glazer, %. Hidsks snd . bordss
High=resclution energy-figpersive Siffrastion using
synchrotron radiation. 1977

DL/SRF/P10S [Experimental)

S.5.BaBnain, T.D.5. Hamilton and I.H. Munro
Absorption coefficients of the n w 1[F(3/2),F(1/2))
excitation region of solid krypton. 1977
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DL/SRE/R107 (Experimental)

Js Bordas, J. Robertson and J. Jakobsson
Optical properties and band structure of SnSj,
bes, CAXyz, PhIs, BiI; and BLOI. 1978

DLZSRE/P 108 {Sxperimantal}

M. Sufs and B.K. Tanner

Antiferromagnetic domain wall movion in XHiIF3; and
Zlo¥y obasrved by x~ray synchrzotron tapography.
1978

DL/SRE/P 109 (Experivental}
0. Norman amd D.P. Woodruff

Synohrotros radiation photosmission studies of the
adzorpoion of oxygen on wagnesiuam and sluminium.
1978

DL/SER/ZR110 {Experinmental)

De Horwan, &. Norris, G.F. Williams and 0.7.%Woodruff
Fhotomnitted intenslties from core stares of
zhaleegens on nickel up to 160 eV above threshold.

DL/SRE/P114  (Ewperimental)
A+, Bouwrdillen, J. Bordag and F. Khmalo
The refiection spectrus of lead glass, 1978

RL/BRF/P 121 {Experimentall

DeNHorman and D2, Soodeuff

Plasmon loes strecture in syndhrotron radiation
phorcemission from Wy films. 1978

DLASRF/P 123 {(Experimental)

J. Bordasm, J. Woodhead«Galloway and U.W.l.Hukins
Heray ciffrseticn by ¢ollsgen Fibrils in coatal
cartilags using synchrotren radlation. 1978

DL/SRF/P124 {Expsrimental)

D+K. Bowen

The application of weray synshrotron radiation in
merallegraphy. 1978

DL/SRF/P 130 [Experimental)

JeB. West and J. Morton

Absolute photoionisation oross secoion tables for
xenon in the VUV and the soft xeray regions. 1978

DL/SRF/P139 {Experimental]

D.G. McCoy, J.M. Horzonz and 6.V, Marr

The angqular distribution ©f phovaelectrons as a
function of photon saergy for She ground state
phstolonisarion of moleoulsr owpgen. 1978

3z

RL/SRE/B142

Gu¥, Marr, J.M. Morton, R.M. Holmes and R.G. MeCoy
The angular distribution of photoelectrons from free
malecules of Wy and €O as a function of photon
anergy. 19738

DLSBRE/T 147 (Experimantal}

G ¥y Marr

Phstoionigazion studies using synchrotron radiation.
1978

DL/SRE/PI51 {Experimental)
GnHe Grosves

Intrineic and modified defect statas in silica.
1978

DL/SRE/P152 [Experimental)
Ko fle Lo
Yighlights of synohrotroen radiation. 1978

DL/SRE/P15S  (Experimental)

§+8. Bagnain, T.0.$%.Hamilton, # Brint, and

o8B Hunyo

luminescense yield spectra of henzene and biphenyl
in vacuum uwleraviolet. 1278

DEL/SRESP 154 {Experimental}

I.H. Monve

Synchrotton radiation and itse applisations to
chemistry., 1978

DL/SRE/PIS8 {Experinsntal}
% ¢odling
Anomis physics and gynohrotyron radiation. 1978

OL/SEF/R159 {Experimaentall

G.¥.P. #liand, XK. Codling, J.B. West and 4.9. M=xr
multiple photoionisation in the rare gases Ziom
threshold co 280 eV, 1978

DL/SRE/R162 {Experimental)
S.S.Hagnain and T.D.S. Hamilton
Photophysics of highly excited benzene and bhiphenyl.

DL/SCI/B174E

D.Norman, H.H.Farrvell, M.MoTramm, H.9.Smich,

L. PoWoodrurf, B.H.H0lland, M.5.¥%oolfson, C.W.Sesbury,
R.J.Purtell, R.B.Merrill and T.M.2hodin
Photoelectron diffraction observations of adsorbates
on nizkel surfaces. 1979
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S BL/PYIGE
%. Sodling
heomin effesvs in XUV spectra of aolids. 1978

DL/ECI/PIIOE

keds Pourdillon, R.F. Pettifer and E.i. Marseglia
EXrPS in niobiue diselenide intercalated with
rubjdiun. 1979

DL/SCL/PI1B2E

¥» Uhikauwre &nd B.K. Tznner

Evidence of interactions Detwsen domadin walls and
dislocanion in synchrotron x«radiation topograpbs of
iron whisker crystals. 1979

DL/BCI/PIBEE
K.R. lea
Synohrotron radiation in BEriusin. 1879

DLAEDI/PIREE

4.V Marr, K.M. Holmes and K. Codling

The angular distribution of photoelectrons frow
molarular hydrogen as & fanstion of photon energy.
1978

DL/SCI/P189E
B.W. Molland, D. Norman and M.S5. Woolfson
Optimal mode of data eollection for surisce strue-

tural studies by photoelectyon diffraction, 1979

DL/SCI/P192E

H.¥. Farr and R.¥. Holmes

The &spgular distributien of photoslscrvons from CH,
as a function of photon energy from near threghold
te 30 eV. 1878

DL/SCI/P193E

K.®, bojoes and G.V. Barr

Tre angular distribution of photoelectrone from Ha.
Oy and €O mz a funetion of photon snergy, 979

DL/SCI/P185E

AuD Cox and JuH. Saauwnont

Polarisation dependence in the x-ray absorption
spectmum of zinc fluoride. 1979

DL/SCI/P200E

5:F. Clark, E.K. Tanner and B.M<Ranklyn

X-ray ropographic assessment of fluax grown crystals'
of rare earth germanstes {(Rpbe 071, 1878
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DL/BLI/PE02E

T.M. Buckley-Goldey and B.E. Tanner

Deformstion of dislogatvion-Fres ropper zingle
erysrals. Part IIT: In site x-ray topography. 1979

DL/SCI/P203E

JeR. Helliwell ané J.5. Worgan

Oprimal geometry ©f a curved srystal monochromator
for protein crystallegraphy used with synshrorron
radiation., 1979

DL/SCI/P209E

&:F: Clark and B.K. Yanner

Antiferzomagnesic domain wall motioh under external
stress, 1980

DL/SCIP2I6E

D.K.P. Bollmnd and XK. Codling

The double lonisation of bariys betwees 20 and 25 &Y
1980

DL/BCL/PZ19E

G.R. Gremves, h. Fontaine, P. Lagarde, D. Baoux,
§.3. Gurman and S. Parke

EXAFS of silics and sllicate glasses. 1980

DL/SC1/PZZ0E

J. Boxdas, R.C. Bray, $. Gutteridge, C.D. Garner and
5.5, Hagpain

¥-ray abgorption spectroscopy of xanthine oxidase:
the molybdenum cenvres of the functional and
desulphe forms. 1980

DLASCIAPRZRBE

J.B. West

Frogress in phitolonisation gpestroscopy of atops
and molecules: an expuyinmental viewpeint. 1883

DL/SCR/FI29E

K- Codling, A.L. PArr, RB. Stockbsuer, J.5. Wast and
dsh Dohmer

The effects of autoionisation in wibrational berasehs
ing ratios and photoelectron angular distributiocns
in moleculsr photoionisation: The formation of the
ground state of 0% batween 574 A and 600 A.

July, 18804

DL/SULAP230E

DKy BOwen

X-ray microseopy and tupcgraﬁhy instrimentation mnd
axpeyiments on the SRS at Deresbury. July, 19E0.
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GL/SCI/FZISE

#« $hilis, A. Bolowvinosz, G. Andritsopoulos, E. Pantos

and T.D.§. Hamileon
Confirmation of the 3s Rydberg assignmasnt of flooro-
Denzena. July, 1980

DL/ SCL/R 2355

A.D. Cox and P.W. McMillan

An EXAFE astudy of the structere af lithigm germanats
glasses. 18688,

DLASCL/R238E

Tepad, Duka

Facilities for wx-ray research using synchrotron
radiation at the Daresbury Laboratory. 1980,

DL/ BCY PR398

MeMs Kelly, JoB. Wagt and D.E. Lloyd

Reflectance of silizen carkide in the vacuum ultra-
vioclet. 1880

CL/ S/ PI4RE

K. Cedling, J«8. Wast, A.C. Pary, J.L. lehnsr and
H.L. Stockbaver

#eaguresgnt of S~values and branching ratioes in the
region of tha Jsipidp 1?‘;‘ ragonance in Ar and the
se5pYep -1#: in fe. 1980

DL/SCT/PR4BE

M., Hopld, M.P. Razi, P.d. Sadler. G.N. Gragves,
5.J. Gurman, M«H.J. Roch and J.C. Phillips.

An EXAFS study of gold co-ordination in the antie
arthritic drugs “myveorisin® and “solganeli™. 1980

DL/SCL/BR4EE

S§.8. Haanain, N.d. 8lackburns, J. Bordas,

GePF. Diakun, C.D« Garner, P.F. Knowles,

M.Hods Kech, ReM. Miller and J.C. Phillips.

A study of the copper sites in native, cyanide and
azide bound bovine suparoxids dismutaas by r-ray
shaorption specizrpscopy. 1980 '

DL/SCL/P2488

D.M.P. Holland, X. Jodling and R.N. Cnamberlain
Double ionisation in the region of the Sp thxreshw
pids of Ba snd ¥Yh, 1983

LL/SCYL/P249E

BeM.P. Holland and K. Qodling

Double photolonisation in B and Bb in the region
of the 54 is}né.s&t:mn; 1980

34

DLASCT/PISOE

R, Miller, D.W.L. Baking, 5.8. Basnsin and

P. Lagarde

#weanded x-ray absorprion Ffine struceure (EXATS)
studies of the caleium ion enviropment in bone
mineral and related caleium phosphates. 1980

DL/SCT/PAS4E

oS Want, XK. fodling, A.C- Pary, D.L. Bdarar,
BeE. Cole, R. Stockbauar and Jel. Dahmer

Parvial photoionisation crosgs gsctionsz and
photoslectron angular distributions through the
Hoptield bandg 3in H; between 530 and 730 A. 1980

DE/SOL/E258E

Dyl Ederaer, A.C. PRTT, B.%e Gole, R. Stockbauner,
Jule Dohmar, J.8. West and H. Codling
Yibrationalwstacve dependence of partial cross
sections and photoelectren angular diatributions
chrsugh autvionised resaondnces: tha ned Rydbers
stave of the BLI7 state of £0°.

DL/SCI/PG0E

Pud. Duike

Leray microagopy: recent developments and fature
proapects. 1980

DL/SQL/PR65E

L.M.8. Solland and X, Cedling

Iouble photoionisation in Ca and &r in the region
of the subshell Jp l(ay 4p) ionisation {I5-38 avi,
1e8d

SL/30L/P2GEE

Da4.P. Bolland ané ¥. Codling

Double photoionisation in Rb and Cs in the
thrashold region. 1981

OL/SCE/P2EYE

JoRe Helliwell, G. Bughes, M.M. Przyhylaki,

P:A. Ridley I. Sumner, J.E. Bateman,

JF. Conhwlly and R Stephenson

A 2-D MWPC aves detecter for use wilh synchrotron
x~radistion 4t tha Imrasbury lLaboratoery for small
angle diffraction and scattering. 1981

DL/SCI/FZ2TGE

H-M. Allinscn

Solid-stare imaging arrays for x-ray detecs=ion.
1981
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DL/BCR/PRTIE

JeR. Helliwell

The upt of alavbronie srea fdetectors Lor synhohrow
tren xeradisvion protein erystallography with
perricular refprence to the Imresbury SRS. 81

BL/SRI/PEIEE

E.R. fresves, A. Pontaine, P. fagarde, D. Radux and
Beids Guyman

The loosl stroprtars of xilisste glasses. 1981

THEDRY

Reports

DL/SCI/FNY (hcomic and Molecular)

B.Ds Buckley (BAluow)

Photoionisation of mtoms and molecules: Proceedw
ings of the Daresbury One~day Meeting, 1€ FPebruary
1978,

DL/SCL/RYTAT

K.F. (aest and 5. Rilson (Editors}

Electron correlation: Proceedings of the Daresbury
Stpdy Weekend, 17~18 November 1979,

DL/SCI/RIS [Theory)

CaBaha Cmtlow, ¥W.0, Mackrodt and V.R. Saunders
{Bds}

Computer simulation in the physics and chemistry of
s50lids: proceedings of the Daresbury Study Weekend,
9=11 May 1980,

Technical Memorsanda

SL/SRF/THAS (Theory)

5, Wilsen

Diagrammatic pary-bofy periurbation espassion for
atoms and melsenias:  Implopentation on the IBRM
3707165 computer at the Davesbury laberstory.

DL/SRF/TH1S {Theory}

8. Wiigon

Ihagrammatic many-bedy perturbstion expangion for
atoms and molecules: Fortran program for calcul-
ating fourth-order, linked dlagram energy compon-
ents involving quadruply excived ptates.

DL/ SRF/TM18T
Je Xendrick
talenlation of peevdo-melesulsr arbicals for

electrop-molecule oollisions. 1978

PL/SRE/TM21T

SsJ, Gurman

Hotes on the EXATS programs az the Daresbury
Laboratory. 980

Pl BRE/THI2T

3. Fendrick andé B.D. Buckliey

An adaptation of the slcheny stomic and molecular
integrals packages for R-masrix electron-melesule
@eiiisions. 0B

PlLASCT /T2 4T

Ce®W. Qlaxg N

A progrsy for optimieing continmun Slater type
orbitals for molecular R-metrix caloulatvions. 1981

DL BET /T2 5T

w, Smith

PROGRAM CRSCADE: an input processer For use in
cryssal defect calcoiations, 18R

DL/SEF/PE2Z {Tneory}

d.E, Inglesfield

Yhe densiey of stares at gurfaces, and the phagse-
snife sum rule. 1577

PL/SRF/PE3 {Theory)

J.EBe Inglesfield

Caloulation of Green functions of erystals with the
watching Gresan function rethod. 1977

DL/SREAPES (Theory)
J+B. Inglesfield
The elestrenit structure of surfaces. I. The

matehing Greed function method., 1YY

BLASEF/PES (Theory)
C. ¥, Hukumar and C, Dottcher.

45,

t ¥ in the photoionisatien of KO,
1877

DLASRF/PY {Theory)
. Andexsson and J.5. Pendry
The structure of OO adpoxbed op Ri(160). 1877

DL/SRF/PT2 (Theory)

JoEBe Inglesfield

The electronic structure of surfaces. II. Cu and
Fi{001) purfaces. 1977
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DL/SRY/P74 {Theory}

£.C. ¥zilanday sl C. Bottcher

Crows sections for the photofragmentation of HYy.
1977

DLASRE/ P (Yheowy!
X.L. Kulander and 2. Bottcher.,

Pnotofragmentavion of HNz. 197Y

DLASRF/PEU {Theery]

B.We Holland, J.B. Pandry, R.F. Pectifer and

s+ Bordas

Atamic origin of strusture in EXAFS experiments.
1977

DL/SRE/REY {Thoory)
J.B. Pendry and J.P.%. Bopkinsen
Photoemigsion from transition metal surfaces. 1977

PL/SRF/FA2 (Thacry)
J«B. Pendry and J.F.L. Hopkinson
Theory of photeemission. 1977

DL/SRF/PES {Theory)
F.E. Ingiedfield snd =. Wikborg
A gomment on the surface dlelecyric sww rule. 1977

M/ SRE/DP92  [Theory)

R« Glass and 3. Hibbert

The use of the Breit intsvaction: the 31‘;*135
intexrcombinanion line in beryliiws-iike systems.
197

DL/SRF/F93 [Tneory)

R. Glags and A. Hibbert

The hyperfine structure of the ground srates of
firgt~row atoms. 1977

DLASBE/S9S (Thenty)

Refse Purke

fematzix mathod: advantages and applieaviens.
1927

OL/SRE/P96 (Theory)

JeE. Inglesfiald

Atomie cdizplacements and the electronie structure
of the Mo{001; surfase., 1977

DL/SRE/P102 {Theory)
P.M. Echenigque and J.B. Pendry
The existence and detaction of Rydberg states an

surfaces. 1977

EL

DL/SHF/Pi62 [Theory)

P.T. Groeanland

Highly stripped ilons on hydrogen atoms: he
Adlabarie approach. 1977

oL/SRE/P106 {Theory)
P.T. Grasnland
Low velopity e uharge transfer: the tw stece

approximanion. 1HY

DL/SRF/P111 (Theocry)
J+E» Inglesfield and I. Moore

The exchange-correlation hole at a surface. 1978

IL/SRE/PY12 {Thaory!

.o Kulander

Collision induced dissociation in collinear o + Hg:
quantum mechanjical probabilities usimg the cime-
dependent wavepacket approach. 1978

DL/SRF/P113 {Thacry)

R. Glass

The fine- and hyperfine-structure of the 1s2pt Jp®
state of lithlum. 1978

BL/SEP/P115 {Theory)
B, Fedar and J.5. Pendry
Theory of secondary electron emisgion, 1978

DL/SEE/P116 {Theory;

#a Glasz

The fine- and hypezfine-structure of zhe 1s2s3p “»f
state of lithium: doubly excited scates in
lithium. 1978

DL/BRE/R11T {Theory)
Re Glasmsy

Redoved gatrix elemsnts of tensor operators. 1878

DL/SHE/R118 {Theory)
R+ Glass and A. Hibbers
Relativistic effects in many electron atoms. 1978

DL/SRF/P119 {Theory)

Kels Mnlander and 2.7, Heller

Time dependent formulatiem of polyatomic photow
frammwenvation: application to ¥hy. 1978

DL/ SRE/PI20 (Theory)

I.0v Mavre and J.B. Zendry

Parametriged, separable potential for bawd
strueturs calouwlations. 1978



DLABRY/Pi22 {Theory)

C.H. iodges

The interprevation of alloying tendencies &nd
impurity heate of solution. 878

DL/SRF/F125 (Theory)

S«E. Inglestield

surface states and photoemiesion from ¥oile1).
1978

DL/SRE/P126 {Theory)

B.D. Bucokley, PG, Purke, I. Hackey and Vo Ky Ilan
Rematrix calculstions for electronwdiatomic
moievole aystems. IHYVH

DL/SRF/F12Y [Theory)

V. SuXumar and ¥4 Falander

Compley veowordinate study of photpemission of Li
and M2 uging ene-alectron pseudopotentials. 1878

DL/ SRE/2128 {Theory)

I«D. Moore and J.B. Pendry

Theory &f spin polayised photoemission fram nlokel.
1978

DL/SREAP129 [Theory)

S, Wilson

Theoretical study of the C5lE and SiCH radicsls.
1878

DL/SRF/P132 iTheory!

E.%- Chang and X.T. Taylor

Anguliar distribution ¢f photesliectrons snjected fram
the s shell of marbon. 1978

PLASRE/P 132 [(Theory)

3+E. Inylestield

The slectrvnic sustapribilicy snd the Me{{01}
surfage phase transition. 187%8

DL/SRF/P124 (Thesry?

CeH- Budges

Relation becwesn tight binding and scattering
theery for overls&pping potentials. 1978

DL/SRE/P135 {Theozy}

8, Wilson and D.¥. Silver

piagremsatic perturbatingn thesry: evalustion of
fourth~order snergy terms involwving quadruply-
excited states for closed~shell syttems. 1978

37

DL/BRF/FI137T (Theory}

D, Weaire and C.H. hHodges

Andersen localisation and the recursion method.
1278

DL/SRI/P13B {Theory)

E. Glass

the 2s2pt3p?)1+2s2( 5% intercombination line in
beryllivws~3iike My IX, 5i XI, Ar XV, Ca XVIT &nd
Fe XXITi. 1978

DL/BRF/P140 {fheory)
£. Wilnon and D.M. Silver
Jruneation nf expangions for many-alegtren wave=

functions and expegtation values. 1978

DL/SRE/PI41 {theory)

R. Glass

Conment on the epin-other-orblt snd spinwspin
interactions in atomic structure caleulations.
1978

DL/SRIYF 143 {Theory)

5, Wilscn and 3. Gerragn

Hrest evalouation of elements of the representation
matrices of the spin permutatien growp for transpe—
#lrions. 17

DL/SRF/2144 (Theory)

I Kendsick

A initio caleulstione of the derivative of the
suatic polarvisability of Nz and CO. 1978

DL/SRF/P 145 (Theoxy}

R. Giasas

Brejt~Pauli approximation for bhighly ionised
Taryllive-like ions up o Fe ¥NIXX. 1978

DL/SRE/P146 {Theory}

S. Wilson and DM Silver

Diagrammaric many<body perturbation expansion for
atcmy Bnd malegules. IV, Pourthesorder linked
disgrams involving gusdruply~-exciced states. 1978

LL/SRE/P148 {Thenry)

#. Glass

vavefunctions and oscillater strengrhs for By IX,
Si XI, Ar X¥, Ca XVII and Fe ¥X¥¥. 1978
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DL/SRF/P 149 (Thaory}

TP, O*Malley, P.G. Burke and K.a. Barrington
Remarrix calculation of low energy e-~He scattering.
1978

DL/SRE/P 15D (Theory)

Breited states of beryllium-like icna: wavew
functiong and oscillater strengths of szransgitions
for © Lir, ®R IV, 0 ¥V and Ba VII. 1378

DL/SEE/P 156 (Theoryl

DM, Slver, 5. Wilaon and ¥.C. Nisupoort.
oniversal baslz secs and zransferabilisy of
iuvegrals. 197

DLASRE/P157 (Theory)

Ve Saundsrs

waluation of aleckren rapulgion integrals over
Gaussian baale funeniong. 1578

DL/SRR/R160 [Theory)

BaD. Buskley, P.G. Borke and Vo Ky Lan
Reiatrix caloolavions for elegtron-molecule
seattering. 1978

DL/SRE/P1S1 (Theory)

S, Wilson and DeM. Silver

on the gontribution of higher-order excitations ts
corcalation énedgiss: the ground state of the
watsr molscule. 1972

DL/SRP/F163 (Theopy}
C.Y. Bukwnay
Schroedinger aguation in soment\: Space. 1978

DL/ ERF/P164 {Theory)

S« Wilson

Pade approximate and many-body perturbation theory:
an appiication o the CEY ijon. 1978

DL/SRE/P168 (Thaory)

c.8. Hodges

Tight-hindlng theory of alley hests of formation:
a mements spprosch. 1978

DL/SC L/ 166T

DoM. Silver, S. Wilson and C.F. Bunge
Gompapigon with the algebraic approcximation of
configquration interagtions and many-body partur-
batioen theory for the Ba ground scate. 1978
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PLAGTI/PISTT

JoEe Ingleafieid

sunehing in cransivion metal dichalcogenide laver
compounds: L. Band struccture and crystal
structure. 1979

L/ 8CY/P168T

JeEe Inglasfield

Bunching in trangition metal ghalcogenide layer
compounds:  IX. Charge density wave p}aa.sa (LTI
tiong., 1979

HL/BIL/ 1697

2. Wilgon

Bcaling in secund-order elegtron correlation cal-
sulationg. 1979

BLASCE/PT Y

J«E. Inglesfielld

The local density of states and the local
wnvironment in alloys. 1979

DL/SCLP TR

De Weaire and C.H. Hodges

Asympronie behavieur of the recursion method for
disorderad systems. 1979

DLABLL/P1YIY

Kuei. Barringuon, P.G. Surke, P.le Daftan,

A.£. Ringstan and X.%4L. Sinfailas

Electron ¢allisional excsitasion of 0 Vi affect of

regonanses converging to the n = 3 thresholas.
1979

BL/SCI/PYTST

Bsis Schmeider, H. i Dourneuf and B.G. Burke
Theory of vibrational excitazion and dissociative
attachmant: at Fematrix appreach. 1979

DL/SCI/PI77T
H.W, Holmes and J.EB. Ingleaflald

Transfarablility of surfacs stacas in tungsten. 1372

DL/SGI/ 21787
5. Wilson and D.M. Silver

Universal basiy sets in molecular caloulations.
1979
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LL/SCI/P180T

MoF. Gmest, by Ding, J. Karlan, J. Weise and
I+K. Hillier

Potential interactions between OF and rare gases.
1979

BLABCZ/PIRTT

&, Wilson snd DW¥, Bilver

Pourth-ordesr terss i the dlsgremutic porturbation
expansion for the eleviyonic snergy of atoms and
mplawles. 879

TR/ B A pigaT
C. Botegher &nd B.D. Budkley
bissociative elecuron attachment to the mevastabie

¢ 311“ state of moleconlar hydrogen. 1979

DL/SCI/F186T
I.D. Moore
rrediction of the smileotron spin polarised photo-

emission apectrum from RL{111). 1979

DL/SCI/P 17T

5. Wilson and V. R. Ssunders

Diagrzmmatic pertarbasion theory: the conuriburion
of rriplye-syoired stares to correlation energiss.
1978

DL/SCL/PIBET
5. Wilsosn
Scaling and Pade approximants in electron

correlation caloulations. 97%

DL/SCI/P 1907

J.FuL. Bopkinasn, J.Bs Pandry and D.J. Titterington
Celorlation of phoroemission speccrs for surfaces
of solide. 1879

DLASCI/PERET
J.B. Pendry
Reliabilizy fartors for ILEED osicuiations. 1979

BLAECI/PYR4T
SeB. Pendry
Tneory of positTens a% suxfaces. 1979

DL/SCI/P196T
JeE. Inglesfield and M.J. ot
Pogitron-electron correlations near & metal surface

and the local density approximation. 1979

39

BL/SCL/P1S7T

$. Wilson and D.¥. Silver

Diagrammatic perturbation thecry: an application
9 the nitrogen, carbon menoxide and boron fluoride
molecyles using & universal even-tempemd‘bwis
set., 1979

RL/BCI/PIRBT

8. ¥ilson

3 new Rero~Hamiltonian fof meny-body perturbstion
theory. 1978

i)L;f"SﬁEf?éﬂ T

$. Wilson &nd V.%. Saunders

Disgramssric many-body pervurbation expanpion for
atoms and melecules: V. Fourtheprder linked
disgrams involving triply-excited stazes. 1979

DL/SCT/RROBT

$. Anderspon and J.R. Pendry

The structure of c{2x2] CC sbsorbed on copper and
nickel {(001) surfages. 187%

PLABCI/PIYT .

CwHe Holges, D. Wesire and X. Papadopoulos

The recursion methed and Anderson locslisation.
1880

DLABII/RZIST

R«E« Cverdill and M.F. Goest

On the structure of the tertiary butyl radical: an
ab inivio invepcigation. 1980

DL/BCL/P213T

¥ Foorer

Ay Rematrix sapproseh to the celoulation of dynamic
dipole polarizabilities mand two-photon photoioniza-
tion erams sections. 1489

DL/SCI/P2147
J.8. Pendry
e slectronle Btrusture of liguids. 1980

PL/SCL/PTY

Mahe Fobbk snd 5. Wilson ]
Compariann within whe algebrals approximation of
many-body pertuwrbation theory and configuration
intetraction for the berylliom dimer. 1984
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DL/SCI/R2187T
B.G. Burke
Electronic oollisiona. 1984

DL/SCI/RIZT I
B.0. Buckley
he theory of slectron~melecule coliisivons. 1980

DL/ SCT/P222T

8. Wilson and M.F. Guast

The affaut of bagis set completaness on the rela~
tive impartanse of triply-exelted and guadruply-
excicad configquraticon is corralation snergy calw
culationz. 1980 ’

DL/SCI/P223T

NeS. Scott and F.d. Burke

Elagrron ssattaring by atoma and lons using the
Brelt-Pavl Bamiitoenian: an R-mateiy approach.
izl

DI/BCI/P2RAY

¥.A. Berringvon, P.G. Burkas and C.V. Sukumar
Electrsn acom scattering at intermadiate ensrgies.
1980

BL/BCI/B226T

M.P. Osegt, IL.M. Hillar, A.A. MacDowall and

M. Berry

2k initls ealeslatione of transicion metal
compianes. VI. Correlatlon effecty in the ground
and ionie ssates of Fe{CO)a{ND)z. 1980

BLASCI/PRITT
S. Wilaon

niversal aven tio e of aven~tempered

3

Gauasian primitive funcicns in electron corrala-
time studies. 1980

o/ SCI/P231%

5. Wilson and ¥.F. Quaegt

A foarthworder invariant in many-body perturbation
chaocry. Application wo IH, 0Hpz, ¥H;, CHy. Nz, COy
HCN.  July 1982. 1980

DL/SCI/PRI2Y

?. Sharer

R=matrix dynamic dipole polarizabilities. July
1880

DLASCI/P224T
J.8. Pendry
Towards the wltimate LEED theory. August 1980.

DLABCT/P236T
D. Brigwus, M.F. Guest, I.H. ®llier et al
The photoelagtroun spactra and elegtronic suructurs

of ovanoquanidine in the gaw phase and solid svaze.
1980

OL/SCT/P237T
Pode Duorham, J.5. Pendry and C.H. Hodges
XANES: etermination of bond snglas and multi-ston

sorrelations in ordared and discrdered systems.

DL/SCT/P243T

B. Wilson

Saaling in second~wrder elemuron correlation umloule
atlons using systematic sequences of evenwtempered
hasis sevs. 1983 '

DL/ SCI/B244T

P, Shorer and K.% Taylor

ynsmie dipaie polarisabiliries for nesn and apges.
1980

DL/SCL/R247MT
J+ B Fendry
A ganerallised Friedel sum rule. 1986

DL/ PAEIT

C.W. Clazk and X7, Taylor

Tha quadratic Zeeman effeat in hydrogen Rydberg
series. 1980

DL/ SCT /28T

Je0. Camphell, I.H. Hillier and V.R. Saundarsg

& systematic classification of atomic iotegrals in
Ak imitio melecular mrbieal caloulaxions. 1980

DE/3CT AP253T
J.B. Pendry

Theory of jnverse photoemiasion. 1989

DL/SC2 /P28ET

N« ¥ay

A theeretical stndy of anglg-resclved photo—
emigalon from adgorbates: bhromine on {100) face of
eooper. 1980



DLASCIAP258T

3. ¥ Musost and D.M. dHewns

intersction betweoen adstoms on surfaces: spplisss
tion to the pyetem HARE{111). e

DLS Sl PT3%T

JaPe Muscat

Trends in hydrogen chemizorption on transition
metals. 1987

PL/SCL/E261T

KT Taylor snd H.5. Booto

Fhoraionisatice of argon in a padr-coupling soheme.
1881

DL/BCI/PR62T

P.K. Xtha, I.H. Hillier mnd M.F. Guest

Elestyon correlstion and the nature of the sextu-
pole band in the dinolyndenum meolecule. 1981

DL/SCI/P263T

E.h. Berrington and F.G. Burke

Effective ecollision styengths for forbidden trans-
itions in =K and e-0 scattering. 1981

RI/SCI/PEBART
H.F. Suest and Du¥. Hirse
The potentinl energy curves of BH'. 1981

DL/SCL/ARAGET

. Barberan and JuE. Inglesfield
Frequency-depandent photoesission from aluminiwm.
1981

DL/SCI/PRG7Y

J. Fegan &nd 5. E. Inglesfield

Electronic excitations in tight-binding systems.
1981

DL/SCI/P2727

C.W. Qark and X7 Taylor

Dynmamical symuetry in the gquaderatic Zeeman effect.
1881

DL/SCI/R273T

J.P. Muscat

The role of H-H interattions in the formation of
ordered structures on Bi and P4 single orystals.
1981

DL/SCL/PII4T

I, Wiison and ¥.F. Suest

On the contribution of triply-excited and
gusdruply+-exgited configurartions te elaetron

energies in closed-shell sysvems. 1981

DL/SCL/Pa75T

G. hers, <.B, Pendry, T.B. Grimley and

K.L. Senastian

Electron energy loss spectroscopy. Calculation of
the lopact scattering from WiT00Ip[T1X¥iH. 1381

DL/SCI/ P27

B. Duzham and N Xar

Special festures ln photoemission from the g-p
bands of ¢oppar and yrelsted materials. 19894

ACCELERATOR

Technical Memorands

DL/SRF/T (Mcoelerator) {Revised)

J«H. Foole

Caleulated synchretron radiation specira for the SRS
storage ring and wiggler. 1378

DLASRE/THIZ {hecelarator)

R.P. walker

Hall=plate calibration for the Daresbury Magnet Test
Facility. 1978

DL/SRF/TM14 (Instxumentation)

E.®.Silvereides

A reversing timer for protection of UEV spparatus
from puamp failure. 1578

DLABCT/THTEL

8.5, Tyson

User guide to the SRE dats legging fmcilicy:
I. Storing and axchiving data. 1979

DL/SCI/TMT TR

E.E. Tyson

User gaide to the SRE data logging faciliey:
Il. Recovering datm. 1979

BL/BEIATHIOR

Vo FBe Ankins, D.E. Pogle and K.R. fwlioson

& protess cnntrol sofvware package for the SRS,
1980
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DL/SCI/TH20A

Duods Bell, P.A.Cook, R Munro and T.E. Swain

Soma conziderations of feedback loop design for the
58S storage ring r.f. system. 1980

DL/SCI/TMIIA

V.P. Sullier

A gurvey of passible lattice modifivations for the
SRS, 1980

Preocrints

DL/SRF/P83 {Ascelerator;

7.P. Suller and DG, Thompsoo

Pregress report on the 2 GeV Syschretrsn Radiation
Source [3RS) at Davesbury. 1977

DL/SRF/ P84 [Accelerator)
D.B. Bayaham, P.T.M.Cloe and D.J. Thompson.
A S=Pepia wiggler wagnet for the SRS. 1977

DL/SRE/PRS {Asceleraroer)
. Marks ,
The SRE prototyps multipole ssgnet. 1977

DL/SRE/P87 (Accalerator!

H.W. Poole and R.P. Halker

A fully automated facilicy for magnet fleld oeasura-
metts at the Dareshury Laboratory. 1577

OL/SRE/PEE {Rccelezatar)
JB. Lyall
Caresbury SRS bonster magnet power supply. 1977

OL/SRE/PI1 {Asselerator)

¥.W. Pocle and A.5. Wardle

cogbined function magnats for the booster synohro—
eron of the Darssbury laboratory SRS. 1977

DLASHE/PI3T | Aucelerstor)
ReJs Reid

prassurs measuresent in the SRkE. 1978

SL/SRP/P136 {hccelaraitord

Beds Tricksit

e vavuun gystem for the Caresbury Synchrovren
padiation Sourse. 1978

43

DL/SRE/P 188 {icceleracor)
BeFae Wilson and #. Quar:
lazest developments in electro—demagition manufacm

sure of radio-fregquency cavities. 1978

DL/SCI/T170A

DB« Baynham, B.T.M. Clee dpd ¥, Marks

Tha 5 Tesla superconducting wiggler magynat for the
SR&. 1979

DL/SCI/P1a8a
. He POl

Shielding for the SRS gtorage ring. 1979

DL/SET/P204a

G+ Saxon

Implications of transverse instapility coriteria in
e design of high current, multibusch aslectron
storage rings. 1979

P/ SCLSPIUSR

Dad» Thompsen

the proposed European Synchrotron Radiatien Facility.
1979

DL/SCI/R206R

D4 Thoopson

FELIZ: A propugsl for a free slgctron laser esperie
ment at Darésugy. 1979

DLASCIAP2OTA
Dasds Thompson
Prograzs report on tie 3KS at Daresgbury. 1973

BLABCI/PL15A

M.%. Poole and R.P. Halker

Some limitations on the design of plane pericdic
slectromegnets for yndulstors and free electron
laserg., 1980

DL/SCI/P240A

H.. Pomie

FELIX — & proposed experimental facility for free
slectran lasar invagtigaticus. 1980

[R/BQL/P24 14
#.¥. Foole

faricdic magnets for free ¢leéctron lasers. 1980

DL/SCIAR2573

Y.F., Suller

Commissioning of Lhe Darasbury Synsbrorron Radiation
Source. 1980
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APFENDLIX II

List of grants and agreements which have Deen approved by the SRFC in the period from March 1977 to March 1981,
Those proposals marked "not funded™ were considered to be worthy of support, but cowld net he supported because
of particular financisl constraints. Note tha: some grants were for work at averseas fscilities.

The cuntlative numbers of funded grants/agreements in each yesr {allowing for expired grants) have been
1977 1978 197% 1980 1981 (to Marchd
10 24 57 T {12 axpired) 81 { 4 explred)

Tne first year of operation will clearly be & eritical one for many users. The first group of experimental
stafions {in particular, those stations ineluded within the Capital Sanction), were proposed and have been
develooed argund the research interests of synchrotron radiation enthusiasts whose proposals were raceivesd in
the peripd from 1877-1973. Beveral of these awards will expire before the grant holders or thelr P.D.R.k.'s
will heve had mcoess to good beam Irem the SRE. e problen is acute for users whoses regquirsments demand
further developmenr of the SRS, e.g. operation of the SRS in the "mingle buwneh® or "multibunch™ modes or use of
the Wiggler.

ERC Award

Reference No. 1877

17 Fepruary 1877 Meseting

Mary Photolonisstlon &f atoms andl aolecclés weing the Bonn syncohrotron
Glazer synchrocron radiacion and weray diffraction
HoMillan EXAFS studies of nonw-crystelline sciids
Tanner Keray topography of saguetis materisleg uging synchrotron radiation
Forty & MoMillan Development. and spplication of EXAYS
Expired
{March 1981) 2E May 1977 Meeting
Cooper Compton soattering stadies with synchrotron radiatien
14 Navember 1877 Mesting
Fabian Electron structure of wmileys by photowelectron spectroscopy and
goft w-ray emission with sypcbrotron radiation
Joyner Application of extended xeray absorption fine strusture te the study
of sopported catalysts
Glazer Synchrotron radiastion and x-ray diffraction
Bamilton VIV speatroscopy of arpmsatic hydrocarbons in rare gas solids
1978
S March 1978 Meeting
GR/h 58425 {Lioyd, Billier Peasibilivy study for a high resolution high sensitivity ¥-ray
Garner, Barber & fluerescence spectromeber at the Daresbury SAF
Yreh
25 May 1978 Meeting
GR/h 6839 Wopdrutf, Forty, sSurfase BXAFS
Ring & Prutson
Waddington & Far infra-red spectrostopic srudies using & synchrotron radisetion
Yarvood pocree {Resuimitred in Nov. 1378}
GR/R 7142 Tanner Video display of x-ray Lopeographs
GR/B GBEDR Mary & Godling Coincidence strudies including the photoionisation of small molscules
™y synchrotron radiation
GR/R 74385 Hars F-raz dispersion correcticns by x-ray interferometxy
GRAR F447T0 norris Photorlecteron spectroscopy of metal surfaces uging synchrotron
radiation
GR/h 7434 Garner & Hukins EXAFE etudies of bhiologicml systems
GEAh BRBEY Conperade Atemic and molscular spectroscopy at the Bonn aynchrotrons
Expired Dolder & Pear:t Photeienisatior of positive ions
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GR/K 65713

GR/R 82087
GR/A 77584

SRR 7BBOS

GR/A 86299

GR/A 8B228
GR/A 92393

GR/h 86885

Expired

GRAR 30104

GR/A $1897

GR/R 25147
GR/B 13053
GRAR 952
GR/B 02422

GR/B 10380

GR/B 03018
GR78 16383

Expired 31,3.81

GRAE 13107

GRAR 06382

GR/3 13038

GR/B 13153
cancelled
GR/B 00763

GR/B 00572
GR/B 0BTS2

4R/8 00787
GR/B 11714

GHE/B 15330

Expired 3%.3.81

SRS 98186

EFCHAL

7 wvember 1275 Meeting

#addingron
& Yarwood

BIEWER
Gliazer

G T Bing (& Rasd)

1979

& March 1979 Mgening

Fherwaod

Borrell & Thorne

cundall & Munre

para

Havaon, Parke &
James

¥ J Sadler

rontifer § Thomas

24 May 1978 Meeting

#illlams

Norris

Woodruff & Nozman
Bestar

Halliwell

Blundall
Brow

hdams

Joknstn

flioct, sayers
& Whitburn

Tregear

Rodger
Joyrnier
Gagkall

Yoffe, Marssglia
& Bourdillen

Garner, Xnowles
& Blackburn

Hary
Bowen

Connerate

Gilloxt

Tanner

tar infra<red gpoctroscécic studies using a synchrotron radfavion
0UTCa

Awray topagraphy w€ith synchrston radistion
SR and »~ray diffzaccion

Study of thrsaheld photowdouble=-ionisation uging the DI SRS Facility

Envircnmental chasber for synchrotron x-ray topoegraphy

Studies of photofragmentation at high photon energies weing
aynchrotron rsdiation

fzbnanogecond time vesolved flusremcence anlasotropy studies wasing
synebrotoon radiaticn

structural studies of molecwular ligquids with synchrotron radiation

Bxpleratory experiments nsing synehzotron radlation to study oxide
glagsas

EXAFS scudies of metallo-dzugd and protélns

$omz applications of EXAFS studiss in zelid state znd surface
chemistry

Phatonlectron spectrosengy of solid suxfaces

Photoalachron spectrogcopy of metal suxfaces at Daragbury
Asngle~resolyad photoenigsion froam adsarbate structures
Optical multichannel faman spectroscopy {Chemistry Committbes}

X-ray structural investigstion of Geghosphogluconasta dehydzoganase
from bacillus stesrothermophilus

Synehrotron radiation studies of proteins
Tyrosyl ©REA synthetass diffracuvion study at ultimate resolutien

#igh resolutiom {%.3 A} x=pay structural study of s-phosphogluconate
dehydrogenase [zom sheep liver

Ssynehrotron radiztion studies on protein ecxysgals

X~ray diffroaction study of cormesl collagen

protein orystallography line adaption for fibre dfffraction and use on

bislogical morils systems

Diffzavtion studies on muscia

Application of EXAFS to the study of supported catalysts

an ZEAAFS study of the structure of metallic alloy and oxids glasses
EXAFS on Daresbuty Storage Biag

¥-ray absorprion spectrogcopic studles of copper in biological and
ralated chemigal systams

Photoionisation of atums and maledules using the Honn synchrotzon
{ynamic studies in synchrotron radiasisg wopography

Reduction and analysis of dasa from Bonne-Imperizl College synchrotron
radiation experiments

X=gay diffraction studies of metallic glasaes

Synchrotron x-radiation topography of magpetic macerials

Al



Expired 31.3.81

SR/B

GR/B

GR/B

SR/B

GR/B

GRS

GR/B

GR/B

GR/B

GR/B

GR/B

GR/E

&R/B

GRSB

GR/B

GR/B

GR/B

26121

251948

26031

27579

35727

23132

32634

33273

35438

3701

5322

45634

21154

47010

49847

4BEEY

52311

EY AL

6 Rovember 1979 Meening

Dixor & Field

Garner, Hakins
& BHapnain

Roberts & Joyner

Brooklehurst

D 2 King &
Richardsen

1980

12 Merch 19BD Meeting

Bowsrt, Forty
& Davies

Sherwood
Marr, Billier
& Wesv

Symons

Woodrufl & Mormen

Haxt

Cundall & Bisby

Cormer

Moore & Lany

Beagley, Greaves,
Meanliffe & Dwyer

22 Msy 1900 Meeting

Randall
Pettigrew, Duke
& Hasnain
[Edjirnbucgh &
Parasbury}

Tallentire & Munroc
{sanchester &
Dareshury)

Bray
{Sussex}

Sherwood & Bloor
(Strathclyde & MO

Zrking
{Bristol)

FOLLs
(Ring' e}

Field
[Bristel}

Eow, ¥nadott
& Franks
{imperial)

Coopar
[Warwick}

Blectron-molecule collizions at =eV resolution

Fluorescente EXAFE studies of meral ions in biological systems

s study of surface melecular procesaes using synohrotron radistion

Synchrotron radiation study of fundamental processes in radiation
ehemistry

Fhotoemission and photodesorptisn sgudigs on metal single orystal
surfaces

Migroanalytiz stpdies of synchzotros raddation - not fanded

X=ray topographic studies of the decompositieon of inorganiec scolids
« net funded

Angular yegolved gas phase photoelectron specTroscopy AL the SRE

Bpplications of ESE spectroscepy in the study of radiacion procesgees

tChemistry Committee)

angle rescived synchyonron radiastion photoemission studies of aurfage
struchures

¥~ray dispersion corrections by s«ray interferometyy st The SRE

Readiation damage o proteins by low energy s-irradiation neing
gynohretron radisation - not Fonded

Magnetic Aomsin scrucrure 6f gadeliniuve-terbivm ailoys using
synchravron radiation

Brructural studies of diamond by synchrotron radiation topography

EXAFE studies of metal complexes in solution, including oxygen
sayyiers, zeolite catalyst precurzors and ammines - not funded

structural studies of the iros esviromment in hsexoprotedns usiang
XeTRY absorptit! Specrosaopy « notn fnnded

Radiation damage induced in cells by monprhromatic radistion from
the BRE

The stragtyre of molybdenym centres in enzymas from x~ray abscrption
SPECTIORESODY

Xeray topography of polymer Eingle Grystals « fet funded

Application of sypchrouron x-ray radiscion te fibrous polymer
struchure and morphology

Fregquency dependence and asymmeiry in gas phase photoelectiron
spectroscopy using synchrotron radiation

Llectror-molecule reactions using # tunadle photoloniszaticn souwrce of
electrens - a pilet sty ~ funded later

Senehrotron radiation fagilities for protein and membrane ptructare

resgarch

pagnetic Compton scattering with synchrotrop radiation
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Caresbury sakba i powier diffraction facilicy for tha SRS
with I A ¥ Glazer

and x ¥ Thumpson

iDapt. Physics,

oxford thiversisy)

paresbury Iab. an elecuronic area detection systsa for protedin sryscallogeaphy,
with Dr J B fibre diffracrion and small aAngle stattering at the S88
Heiliwell,

(Deph. Physics,
Keale niversity)

%1y Novembar 1880 Maeuing

GR/E 56885 Willis & Hughss synchrotren radiasion angle rescolved ohowovemigsgion studiey of iron
{Cambridgal systems at Wigsconsin Facility
parke EXAFS gtudy of glasges goncaining transicvion metal liong
(Sheffield} - et funded
Sherwood Kwray topograghic studies of e decosposition of lnorganic solids
{Srrathelyda) - nat funded
GH/B 61383 sowan, Forty & Microanalytie studiss by synehrocron radiation
Daviea
[warwick]
GR/B 56043 Harrigon Structural studles on Fesrsitin: high resolution struweture of
{Sheffield} . apoferritin and ity refineament
{Biolpgical Seciances Committee)
SR/B $3137 Cundall Senior Visitisg Fellowship
{p+p+ Becker)
{Saiford)
GR/D 57484 catiow, Chadwick ZAFS studies of disordey in crystalline solids
& Greaves
{Gniv. College;
Fantz LL)
GRAE 38B63 Johnaon, Lawls, Strugtural awudies on transition metal clustars by ZARFS
Evans, Hovies &
Wells
{Cambridges
Southampuonr Hall)
GR/B 57004 willlame Senlor Visiting ¥allowship
{B.p. MeGovern}
{Colaraine)
GR/B G4il8 Dolder & Peare Intarastions betwsen ions and YUV radiation
{Newcastle}
SR/B 63300 Dadsan The application &f synchrotros radiavion o struostaral studies on
(¥York) iogulin in solution and the crystal
GR/B GHGL7 Baidwin, ¥~ray scattering studles of chromatin chromomomal pyrofeins and human
Larpenter E graveh hormone
Ractla
{Portsmouth)
SR/B 81696 Furty EXAPE studies of amorphous alumina
{Warwick} :
GR/B 65434 Field BElectron~moleculs studies using & tunable photoicnisation sourde of
{Brignol) electrong: a piiot srudy
Fandall, Application of ENAPS for datermination of the ligand distancas {up
Pettigrew & ro 4 A} around the Fe atom in haemoproteins = not funded
Bagnain
{Edinburgh; DL}
GR/E 37883 Gaskall Partlal pair distribution funections in amorphous allevs and oxide
[Cambridge; glasses  (Neutros Besm Committes)

18 Mazch 1981 Meeting

APPLICANTS INSTIRNICN BROJECT TITLE

Lr JF P Connerade (BOMN} Imperial College High resolutiion ulitraviclet spectroscopy of atomsy and
molecsules with and without magnetic fislds

Dr R G Jordan and Oniv. of Birminghas and Elestronic strusture of random gubstitutional alloys
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Dr B L Gyorffy

Prof G F Elliott and
Dr E M Bartels

2

J N Sherwood and
Bloor

=]

Baagley,

N Greaves,

h Mchuliffe and
Dwyer

G“nooOw

0
H

R J Donovan and
H Munro

RY HYRY HY

[ =]

i

G. Tnornton
Ir. h. Miller and
Dr R D B Fraser
Dr J L Finney

Ir D Starling

Pr D G Wilden and
br J Comer

Sir Jonn Randall
¥r Michael Dudley

Ir H C wWatson

Dr D W L Hukins

Dr A Miller

EFCAAU

Univ. of Eristol

The Open University

Univ, of Strathclyde &nd
Queen Mary College

UMIST and DL

Univ. of Edinburgh and DL

Univ. of Manchester

Oxford University

Birkbeck (ollege

Univ. of Aston

Univ. of Manchester

Univ. of Edinburgh

Univ. of wWarwick

Dniv. of Bristel

Dniv. of Manchester

Dniv. of Oxford

Meapurement of myotin axial spacing change due to ion
binding in glycerinated and skinned striated muscle
fibres ~ not funded
X-ray topography of polymer single crystals

EXAFS studies (including solution studies) of zecolite
Systems and oxygen- ¢Carriers

Spectroscopic and kinetic study of highly excited
states of 13, using synchrotron radiation

An angle-resoclved photoemigsion and photon-stimulated
desorption study of the Sr Ti03/Hz0 systam -~ II.

Senior Visiting Fellow: Quantitative analysis of

‘x~ray fibre diffraction patterns from collagen

Synchrotron radiation studies of metallic glass
structures using anomalons scattering

Microtubule ultrastructure and polymerisation - a
study using synchrotron radiation scattering

Photoelectron spectroscopy of auto-ionising states
using multichannel detectien

I. Studies of dynamics of hydrated biopolymers
(QE & IENS). Il. Adsorption of proteins by solids
{SANS, S5AXS, IR} {Biclogical Sciences Committee)

Post=doctoral fellowship: microanalytic studies by
synchrotron radiation

Extension of the high resolution x-ray structurral
studies on yeast phosphoglycerate mutase

Synchrotron radiation study of collagen fibril
recorientation in -articular cartilage in
obtegarthrogis (Funded by MRL)

Structural studies on influenza virus (Funded by MRC)
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PARAHPRPRE OF SRS EADERIMENTAL STATIONS

BEAKM

ARGULAR v PEQTOH FLUX, SPOT SIZE, eto.
Ly STRTIGE  FUNCTICN scoEPpTANCE  TOWOCHRGMATOR MISDOHET  rstumase for I Gev 100 mA) HOTE
& 5.1 Angle-digpersed & mrad Grazing incidence Windowieasx ~ 3 = 1giZ gmmnazgﬁi ax
BLEGEYON gpee {auries 59-306 &, ~ 6.t A Iuhvy Ae 00 & ines 1 owe
TYGRCODY resoluzign
ianis 13
£-2 Ab#z IZ ) mrad Grazing incidence windowissgs =~ 3 x 16" ghotons/s/L av
toaroldal grating 1ukivy iow o200 A
120~1260 A,
=~ .03 a¥
6.3 Burface EXAFS 10 mead grating snd cry-  Windowless ~ 8 x 1013 phon:msisfﬁ ar
{ SEUAFS) jual soft xeray, {uhv} L0 A ines 1 o
Te5=50 A, ~ 2 av
Fesnlution
7 Fal Exzended w-ray 2 mrad Grder-earting Ba window ~ apld phuross/a ae 1.5 A in
shissrpuion fina z-cryaral & 111 35 me wide bess of dims 3030 s (oo
strugture or B4 220 ac 1% teas) av sample, and 33/%
{EXRFS $11-3.5 &) £ = 38-39 BRI %
Either curved Ga  Be window = 1,5x16%% shovons/s at Statioas 7.2
7.2 Prozall orye- T111) erystal 5T mm 3w 5.5 A in besn of dims. and 7.2 ave
TaLiegEaphy {455 4} or wide 1.3%6.2 M At foous sliernacives,
£2%) 3 mrad {from 19§17 vert= ar 21 om - 1321811 ghotoaess as e 8vAll-
ically focuaing Tt = 45«59 Aom 1.3 & in bsam of dims. able concur—
T3 Fibre diff- sirwsr and norie £.3%0.4 e at Focus Tentiy
~  raction I{PD). zoneally focusing
crystal
Tek Intarferonacry 675 mrad Ordur-saryiag 3¢ window ~ 421008 protaasss an
{I5) 2esryssal 49 o dis. 1.3 A, S34R ~ et
{1~3.5 A3 st 55w
Tt =45
7.5 Topograpny 2.0 mrad Manochromatie/ Be windew  ~ 107 photens/esun® 20, 18 Sor mvail-
{TOR2) wihite radis- 130 mm wide Si/L at 1.5 A, Beanm abla whan
TiGn camaTa or 10 =m 12520 om? (or lees) sc station 7.6
dla. at sanpia in use
65 m
twd5 oz 35
1.8 Topography 0.5 mrad Whits radia- Ba window - 1037asun /0. 1% SA/A BB Hor avali~
{rapt} wion oamers 20 mn dia.  T.5 A ar ~ 1% white able when
at 8¢ o ;hmus/s;’wz szatlon 7.5
t = 55=65 Bear 0 mm dua. an ssmple in use
iz 1% 1 Floorascance 4% mmsding Hopmal incidenca LiF ox -~ guip? shataax par pulse lo
lifetime and «7 wradiv) r 1208 A (Spex silica 8.1% §3/% for single bunch
tine resoived 1500 8» Cxerny sode At €0 od beam
Bpectrisnony Turner}
13 t3.17  Infra-red Soanning Inter- silicom or githee 3.1
Spectroacopy farometer sapphire Br
% meadthy 1075 wml 13.2 wmay
A0 meadivi tAXe Duam
t3,. 2 Spactroscopy Low Elapucsion sy
MENOCHT EALOT
(Ua3 a}
3 3.1 Soft EXAPS ~ 5 myad 5«30 A grystal Hindowless ~ 3043 photona/a
3.3 High resolution 3.5 mead 4003000 A Windowiess ~ 3x1012 phovons/s aw 1000 A
{5 mmtre) ~ 01 A resolu~ or LiF
sian
3.3 Motoalactron 10 mrad taroidal grating  Wikdowless ~ 2x10l% photons/s an 200 A
APECTLOSCODY 201300 A
(PES) = 05 A vasolu-
tlan
3.4 ¥orual Inci- 7.5 mzad A5D-2500 4 Windowless ~ 5x10}2 photons/s ac 1000 A
dsncw spectIo~ =~ .8 & resolution of L4AF
seopy {SEYA) B
3 Bl EXAFS II a T.t, & 6.2 A Pe window
8.2 X I ap 7.2, 2 0.2 L pe vindow
9.3 Powder diffraction S window
34 Tupng LI or Be <indow
nears.

* ot ow phlokoess of baryllium
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TABLE 2.

PLANNED DEVELOPMENIT' PROFILE FOR 1981/1902

Station
hdes I
hdes II
SEXAFS
EXAFS I

PX I
Intexf.
Topog I
Topog 11
Lifetimes
Infrared
Speclroscopy
Soft EXAFS
5 metre
Photoelec.
Seya

EXAFS II
PX II

SAS

TOPOG III

12
13
13

=T - R T~ U= L e

1901
July Rug

May June

Oct -Nov

Dec

Jan

install mirrxors

install mirrors

|Wwiggler test

49
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TABLE 3. OVERSEAS ACTIVITIES 1930/81

Machine Experiment System Scientists

DORIS EXATS . Au and Pt drugs Sadler, Greaves, Mazid
EXAFS Super Oxide Dismutase flasnain, Diakun, Blackburn,Miller et al
EXAFS Zirconate Glasses Tox, McHillan
EXAFS- Supported Catalysts Joyner .

nci . EXATS Ca in bone Miller, Hukins, Hasnain, Lagarde

: A1) Rat
(2} Mice

ACO EXAFS 8i and Na in glass . Greaves, Fontaine, Lagarde, Raoux et al-

DORIS . Powder Diffraction Debye—-Schlerrer patterns " Thompson, Glazer, Albianti

ADONE (PULS) : for varlous powders ) ’ '

DORIS Frotein Crystallo- KaPt{CN)y bound to _ Helliwell, Bartunick, Adams
graphy 6-phosphogluconate dehydrogenase

DORIS small Angle Ox retina Elliott, Sayers

- Diffraction )

VEPP-3 A-ray prography In-situ polymerization of TCDU Bowen, Davlies, Clark

bcl ’ - X-ray Topography Plastic¢ deformation of FeSt Bowen

SPEAR SEXAFS Oxjdation of Al NMorman, Brennan, Jaeger and Stohr
SEXAFS C, B, O & I K-edges Stohr, Jaeger, Feldhaus , Brennan,

' Forman and Apai . ]

SEXAFS : Ion yield EXAFS Jaeger, Feldhaus, Haase, Stohr, Hussain
' SEXAFS Ion yleld EXAFS Rebn and Thornton

TANTALUS Photoelectron Te on Ni, I on Cu and Ni
diffraction Smith, Farrell, Traum, Woodruff,
Photoelectron Directienal emission effects Woolfson, Holland and Norman
diffraction
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Tfable 3 {cont)

SURF Photoelectron Ground state of 02+ Codling, Parr, Ederer, Cole,
spectroscopy Stockbauer, West and Dehmer
Photoelectron Resonances in Ar and Xe Codling, West, Parr, Dehmer and
spectroscopy Stockbauer
Photoelectron Resonances in CO Cole, Ederer, Stockbauer, Codling, Parr,
spectroscopy West, Poliakoff and Dehmer
Photoelectrxon Autoiconised resonances in cot Ederer, Parr, Cole, Stockbauer, Dehmer,
spectroscopy West and Codling

Bonn (2.5 GeV} Photoelectron Ny, Op and CO Holmes and Marr
spectroscopy CHy Marr and Holmes

Ho Marr, Holmes and Codling

SURF Photoelectron tiopfield bands of Nj etc. Parr, Ederer, Cole, West, Stockbauer,

spectroscopy Codling and Dehmer
30 photoionisation of Nj West, Parr, Cole, Ederer, Stockbauer
g and Dehmer

Bonn (2.5 GeV) Photolionisation Double ionization of Ba Holland and Codling
spectroscopy
Photoicnisation Double ionization of Tl and Pb Holland and Codling
spectroscopy
Photolonisation Double ionization of Ba and Yb Holland, Codling and Chamberlain
spectroscopy

ADONE (Wiggler) X~ray Monochro- Wiggler diagnostics and focusing Worgan
mators

SURF UV Monochromator Normal incidence high throughput Ederer, Cole and West
Angle resolved Atomic and molecular spectroscopy Parr, Stockbauer, Cole, Ederer, Dehmer
photoelectron and West
spectroscopy

Bonn (2.5 GeV)
ACO

Reflectivity in UHV
Total yield EXAFS

SiC mirrors
Al foils

Kelly, West and Lloyd
WoodrufE and Jones

ETCAMAS
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TABLE 4. APPLICATIONS FOR EXPLORATORY USE OF THE SIS
Mo Investigators Institution Title Heam time Experimental
in shifts Station
1 treaves, Helliwell, Dareshury and Keels Feasibility of polychromatic 2 7.2
Quinn, Worgan and EAARS 1 741
Allinson
2 Huxley MR, Cambridge Time-resolved x-ray diffraction 4 7.3
studies on muscle contraction
3 Glazer, Thompson oxford EXAFS on PLZYT 3 7.1
and Wood '
4 vagak and Hasnain Zarich niversity EXAFS of €4 and ?n rabbit 3 T
and Daressbury metallothionein
5 Holt and Hasnaln Hannah Resz. Inst., EXAFE study of milk calcium 3 Ta 1
Ayr, Scotland and phosphates
Pareshury
6 M. Walkinshaw Ed inburgh A high resolution crystal 4 7.2

structure determination of the
proteln o-cobratoxin using SR
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TO CENTRAL COMPUTER NETWORK
AND
SRS CONTROL SYSTEM

DATA CONCENTRATOR CENTRAL COMPUTER
WORKSTATION
LSI-11/2 oop 1o, [ LINE PRINTER
DISCS PDP 11/04 %1 nlomen
EEREE il
OTHER | — | GRAPHICS
STATIONS ——— | TERMINALS
EXPERIMENTAL STATION
-
>
d
— TERMINAL
DETECTORS —— DUAL FLOPPY
[ DISCS
MONOCHROMATOR

LOCAL DISPLAY

SRS DATA AQUISITION SYSTEM

Fig.
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