M-283

Proiset

=

fu’

tanford ‘ﬁniwer&iﬁy

tanford, Qalifornia

ITnternel Hemorandum

M-283

,
5
(3]

s
D
#
~p
e

'i"

REPORT OF INSPECTION TRIP TO PARTICLE ACCEVERATORS

AT CERN (GEMEVA, SWITZERLANMD) AND OBSAY {#af

.4,4

CE)

uﬂ

4o E. Armstrong
SAN Office, Atomic Epergy Commission

%. ¥W. Copenhagen
¥roject M, Stanford University

B. L. Sharpe
Aetron~Biume- ﬁ&ﬁiudﬂﬂ

This report prasents a sunmary of cbservations made during an
ingpection trip to CERN, Ceneva, Switzerland, snd Orsay, Francs.
The inspection ta
Engineering Divisicon, BAR O0ffice

Copenhagen, Monager, Plant
bl &

vergity, and R. L. Zharpe,
A-E-M for Project M,
The laboratcry at CERH waes visited from August 21 through

fugust 23, 1961, and at Ursay on August 25, 1981,
< K ? o g b ]
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The purpouse of the txip was to study some of the architsctural
eering design problems that have been encountered in the

znd engin
dezign of large high-energy physics laborateory facilities, Our
interest was in the site layout, utilipy distribution and building
degign aresas, not in the design of accelevators: however, our

attention was focused on the effect thar the aesxg& gnd function
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of the accelerator and its auxiliary equipment had om the design
of the buildings and the distribution of utilities and the location
of buildings on the site, The knowledge gained on this visit will
be applled to the design of the Project M facilities,
Through the extensive courtesy of the people visited zt each
laboratory, we were able to accomplish our purpose.
CERDN
During our stay at CERN, the facility and 1its program werse
outlined and we were conducted through rthe facility by various
people, including:
. M, G, Hine, Besearch Director
My,
Mr.,

8. A, Dakin, Business Director
F, A. R. Webb, Assistant Director, Plaunt Bnginecring
Dy. 8. Coblang, Heed, Scientific Information Service
Hr, K. B, Reich, Assistant to Dr. Hine for Feecilities
Mr. A, Burger, Asaistant to Director, Tracking Division
Mr. R. Zurcher, Mechanical Enginesving
The CEXH proton synchrotron has been in opevation for about
two years., The machine has produced proton beams at energies in
excess of 30 Bev. The sccelerator iz housed in 2 concrete structure
with earth shielding at the sides and tep.

Frpevimental Arvess

Becguse of the demand of new physiaﬁ gxperiments and new
exparimental techniques, the experimental areas are being enlarged.
A.bﬁilding for housing bubble chambers is under comstruction. Much
of the new experimental area will not be enclosed initially; however,
provisioss are being made to enclose the area in the future, Fven
in this new area, the density of equipment om the floor is high,
with 2 maximom in the target area where the besm is brought
tengentially from the accelerator., Standardized designs of beam
handiing equipment has allowed the set up of the maximmm number
of experiments.

The experimental areas are served with 40-ton bridge cranes,
although many pieces of gear now exceed 40 tons, Loads exceeding
crane capacities are moved by one of two rather ingenious metchods.,

Cne method invelves the use of an “air cushion” to minimize
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Maln Building

Une building of parvticul
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and travel canter, two awditoviums, a library, z cafeteriz, coffee

4
tar and offices on the floors above. The lar

ge 400-seat auditorium,
vsed for international meetings, has provisions for simultaneous

v zad architeckturally

»

is zelf~gervice and is

wiproof aleoves with a

slack board, table and chaivg are provided for meetings of up to

H
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v oares incl

work toom totaled about

rationg. An equal amount of space wes reguired
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50 Mw connected load. The bulk of the distribured AC power was at

svstem ig mostly “once through' with
water obtaipned from wells some distance from the site.

b The safety, hazard protection and fire protection standards
vary greatly from Unlted States standawds, so that po useful compsrison
can be dyawn.

General Impressiocns e

e

In spite of many very complex monetary, language and diplematic

preblens, CERY has been succeesful in cresziisg an envirommant

wlpe



h
carvound ths machine ewphasgize the need for carsful, flexible, fwmagi~
T

conducive to physice ressarch,
Economic, culbural and geographic differences make a comparison
with United Btates comstruction techniquas and costs meaningless.
When the CERN site was fivst planned it was, no doubt, cone
sidered large onough, but there ars now signs that indicate that
the repearch functicons that are baing performed or will be performed

sepromiged by site considerations.

wpanding ¢

» grea where the beam is Lransporied

reseavch laboratories, the problems
of wpilicy distribution to rasesrch apparstuz on the floor of the

exparimentel zreas begs a safe, flexible and inewpensive solution.

accelerator facility, Laborvatovie des Hautes Energles, Universite

A 1
of Paris, The fanility and izs progrom were ourlined and we were

condunted through the lsborvatory by various people, including:

Each of these zentiemen way extvemely hospitable and helpful,

The congtant gradient acceleralor, or parts of it, has bheen

in operation sipce 1938, 4 40 Mev beam was produced in 1958,
1359, 730 M¥ev im 1980, and 1.3 Bev iz planned for late

Purpcse of rhe Trin

Although the limear electrom accelerator at Orsay 1s of
similar specifications to the Mark III accelerator at Stanford,
it represents an advancement in sccelerator engineering design.
Like the Project M accelerator will be, the Orsay accelerator was

designed a8 a production machine and not as an experimental machine

o B
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solely to advance the art of accelerator desigp. We had the
opportunily to see some of the complex relationzhips that exist
between the wachine that produces particle beauws and the experi-
mental areas that use the beams.

Byperimental Arsas

say accelerator is bullt with bending megrets at

a
25 meters {250 Mev), 30 meters (500 Mev), 75 meters {750 Mev), and

at the end {100 meters). Small cwperiwental ayeas are located at
ope gide of cezlerator trench af each of these points. Access

equipment can be gained by removing conorete

cerete and 25 feet of esavth. MHost porreble shielding blocks were

c
® 27 % 12" wp to 3 2 3" 2 3'. Omly

2 ] ! o - . L 3 T A = Y e £
the blocks used for overhead shielding wers larger.

perimental arvea et the end of tle machine is now balng

ce work 1s therefors costly.

the bending magnat areas by

2 oue meter dsep,

The accelerztor is powered by klystrong locaied sbove the
trench on the malin floor of the building. The power-supply
modulaters for enecglzing the Klystrons are combined in one large
walk-in cubicle. The arrengement of the medulators, klystrons,
and vagcuum pumps appeaved te be well engineered and was neatly

arrenged. There wag ample work space.
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£ the design of a flexible facility, we must allow
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tandavdized movable componenits thai will constitute

much of the Bud Station experimental equipment.
3, As a divect rvesult of the ezperienc
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v CERY, wa are now

the plaogned Cafeteris and Auditorium
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where all the phveical facilities

% . P

iy T P I B R e, e v, d - LT I S ¥ ) i
pevaons) will be available. This will allow for aff

of largs groups of visltors with a minimum of interacticn with th

gpevation of the proisco,



