
The géodésie dome topping the bubble chamber 
control building at NAL has recently been 
completed ; the photograph shows one of the 
last panels swinging into place. As reported 
before (vol. 11, page 102) thèse panels are 
constructed from discarded beverage cans 
bonded between layers of strong plastic 
following an idea by a NAL materials 
specialist. About 120 000 cans are now built 
into the roof. 

(Photo USAEC) 

storage ring projects. To recall its 

major features (for ful ler descr ipt ions 

see vol . 8, p. 289 and vol . 9, p. 145) : 

There wi l l be two ' r ings' one on top 

of the other, of oval shape (120 m and 

60 m across) merging in two long 

straight sect ions where the beams 

can be col l ided at a crossing angle 

of 24 mrad. Most components are 

being designed for 4.5 GeV but r.f. 

power wi l l be instal led init ial iy to cope 

wi th two 300 mA beams wi th an 

energy of 3.5 GeV. Electrons and po­

sitrons can be fed to DORIS direct 

f rom the new 400 MeV l inac or at 

énergies up to 2 GeV having passed 

via the synchrotron. A luminosi ty of 

10 3 2 c m - 2 s - 1 is eventual ly hoped for. 

The outer structure of the bui ld ings 

was completed last summer. The 

tunnels are already equipped wi th the 

cool ing water pipes and the main 

cabl ing is being done this month. 

Support plates for the magnets are 

in posit ion and the first product ion 

bending magnet was completed on 

28 January. Previously, prototypes of 

the bending magnets, quadrupoles and 

of the di f f icul t large aperture double 

quadrupole, which is one of the com­

ponents producing the low beta sec­

t ion where the beams cross, had been 

buil t and measured. Ai l the magnets 

are now ordered together wi th 26 

power supply units and they should 

be completed by August 1973. Init ially, 

however, al though a ful l set of cor­

rect ion coi ls is being buil t into each 

magnet, power suppl ies for only half 

of the coi ls wi l l be purchased. 

Prototypes for the r.f. System were 

also constructed and six 250 kW units 

have been ordered. Vacuum chambers 

for the quadrupoles are also ordered 

and the rest of the chambers wi l l 

be ordered next month. There has 

been a change in their design for the 

bending magnets. Instead of requir ing 

a large bulbous project ion protruding 

f rom the magnet gap in order to 

ensure suff icient pumping speed along 

the length of the chamber, there wi l l 

be distr ibuted ion pumps in the bend­

ing magnet f ield on one side of the 

chamber. On the other side, along two 

thirds of the bending length, wi l l be 

a copper absorber for synchrotron 

radiat ion. The required pressures are 

10~9 torr wi thout the beams and 

2 X 10~8 torr wi th the beams. 

Beam measurement prototype units 

are being developed. One unusual 

instrument is a mode- locked laser 

giving puises 10 ps long gat ing a Kerr 

cel l (the bunches wi l l be about 100 ps 

long). The technique was tested at the 

synchrotron at the beginning of Fe­

bruary. The beam observation Systems 

wi l l be l inked to a control computer 

which wi l l have a very important rôle 

in the opérat ion of the storage rings. 

In préparat ion for the expér imental 

programme one magnet detector Sys­

tem has already been produced. This 

is the superconduct ing magnet, known 

as PLUTO, which has an internai 

d iameter of 1.4 m, 1.15 m long, and a 

f ie ld of 2.2 T (described in vol. 10, 

page 231). It was init ial ly intended as 

a prototype for a bigger version but 

this is now unl ikely to be built and 

other magnet detector Systems are 

being studied for construct ion later. 

If ail goes to schedule, commiss ion-

ing of DORIS wi l l begin at the end 

of 1973. 

GESSS meetings 
In January and February there were 

further meetings of the Group for 

European Superconduct ing Synchro­

tron Studies — a full GESSS meeting 

at Karlsruhe on 18 January and a 

Machine Design meeting in the f irst 

week of February at CERN. 

The first brought together specia-

lists f rom the three European Labora­

tor ies col laborat ing in this f ie ld 
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1. Diagram of the Frascati synchrotron radiation 
facility. On the right is the ring of the 1.1 GeV 
machine and emerging tangentially from the 
beam paths are two light pipes feeding several 
experiments. Synchrotron radiation facilities are 
attracting a lot of scientific interest. Daresbury 
are bringing a major unit into action at the 
5 GeV NINA and DESY, with many years of 
expérience with a facility at the 7.5 GeV 
machine, are to extend their facilities 
considerably. (We shall report on the work at 
both thèse other Laboratories in a coming 
issue.) 

(Karlsruhe, Rutherford and Saclay) 

and représentatives of CERN Labora­

tory IL Laboratory II is commit ted to 

assessing the possibi l i ty of incorpo-

rat ing superconduct ing magnets into 

the SPS machine latt ice. For this 

reason only half a r ing's wor th of 

convent ional magnets is being ordered 

ini t ial ly and the décis ion to go super­

conduct ing or to cont inue conven­

t ional wi l l be taken in about two years ' 

t ime. AH three col laborat ing Labora­

tor ies are attempting to produce pul -

sed superconduct ing magnets appro-

priate for a synchrotron and tho-

roughly tested by that t ime (each 

using différent approaches on some 

aspects of the magnet design). Mag­

net spéci f icat ions for the models 

being bujlt in each Laboratory wi l l 

be avai lable soon and we wi l l give 

more information when they are avai­

lable. 

The second meeting tack led more 

speci f ical ly the intégrat ion of super­

conduct ing magnets into a synchro­

t ron. It is worth br inging out here that, 

a l though the beginning of 1974 is an 

extremely important décis ion date for 

superconduct ing magnets, a négative 

décis ion at that t ime wou ld certain ly 

not be the end of the road for such 

magnets. For example, in 1975 there 

wi l l be décisions on magnets for the 

beam transport Systems to take the 

highest energy beams f rom the SPS 

into the new North expér imental area. 

Later on, more speculat ively de-

pending upon the sustained interest 

of the physics and a more buoyant 

f inancial si tuat ion, there wi l l be dé­

cis ions on improvements or conver­

sion of the ISR and even of the further 

development of the SPS itself. The 

présent work of GESSS, qui te apart 

f rom its gênerai importance in in-

creasing our mastery of the pheno-

menon of superconduct iv i ty, is ne­

cessary to feed vital informat ion into 

the balance pans for the t ime when 

ail thèse décisions are taken. 

1. 

FRASCATI 
Synchrotron radiation 
facility and 
expérimental results 
The radiat ion emitted by the électrons 

orbi t ing the 1.1 GeV électron synchro­

tron at the Frascati National Labora­

tory has been used for several years 

for research in molecular and sol id 

state physics. This radiat ion is much 

more useful than conventional labora­

tory sources because of its strong 

intensity in the 5 to 2000 Â range and 

its high degree of polarizat ion (about 

70 % ) . 

The problems which can be in-

vest igated in sol id state physics 

change accord ing to the spectral 

range of the synchrotron radiat ion. 

At small photon énergies (below 

40 eV) deep valence states are exci ted 

and therefore the opt ical spectra 

can be interpreted in terms of the 

conduct ion band density of states 

and/or of e lectron-hole interact ion. At 

higher énergies core states are ex­

ci ted and atom-l ike phenomena take 

place. 

The expér imental set up of the 

'Sol idi Roma' group is shown sche-

matical ly in the f igure. Using a grazing 

incidence monochromator and a near 

normal inc idence monochromator, the 

5 to 2000 Â range is covered wi th an 

energy resolut ion better than one in 

a thousand and also two exper iments 

can be performed at the same t ime. 

The opt ical propert ies of layer struc­

tures, such as graphi te and GaSe, are 

presently under investigation. The 

components of the dielectr ic tensor 

are obtained f rom the ref lect ion and 

transmission spectra and it wi l l be 

therefore possible to verify the val idi ty 

of the two-dimensional model used in 

the band structure calculat ions. 

Another problem of interest is the 

ident i f icat ion of the structures présent 

in the high energy absorpt ion thresh-

olds of alkal i hal ides. Better insight 

can be achieved under uniaxial stres­

ses, wh ich spl i t degenerate levels. 

Such spl i t t ings are hardly détectable 

wi th absolute measurements and re-

quire either stress or wavelength 

modulat ion techniques. 

The extrême ultraviolet région of 

the spectrum is also being used by a 

second group for atomic and mo­

lecular spectroscopy in high magnetic 

f ields. In part icular, spectral struc­

tures due to magnet ic quantum levels 

in transi t ions f rom inner shells are 

being studied in the absorpt ion 

spectra of various semi-conductors. 

In order to achieve the high sensi-

t ivi ty necessary for performing such 

exper iments (signais more than 70 db 

below the noise level must be re-

covered) techniques of modulat ion 

spectroscopy and phase détect ion are 

to be used. In part icular, it wi l l be 

necessary to achieve modulat ion of 

the appl ied magnet ic f ie ld, wh ich wi l l 
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