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Abstractl The CERN heavy liquid bubble chamber has been substantially

roodi-fied ancl its volunp has been increased from 0.! *3 to 1.18 m3. The

modifloation, which was suggested in order to achj-eve higher rates in

the neutrino experiment, was completed ln a relatively short tinæ and the

ehamber has norked successfully. The design parameters and the results of

the test runs are briefly reportedo

ïntroductlon.

The CERIï heavy liquid bubble chamber, of which the design paraneters

were reported at the 1960 Berkeley Conference on ïnstrunentatiotl), devoted

most of its operation to the search for neutrino interactions. ït became

apparent, in the course of the experiment, that a bigger bubble chamber

could inprove the experimental situation and the design of a modification
?

of the A.l m' chanfter to increase its volunæ of liq.uid above 1 n3 was
,1'(

started in Decernber L963. Major components, like.new chamber body and

additional magnet coils were orde"ua ,fft, "" tn"l when the chamber,/ \'
stopped operation /in a neutrino beaiù in June lg6\, tests and assenrbly of
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the modified corponents could proceed without delay. The chanrber was

ready for operation and workecl satisfactorily j-n February 1965,

Design.

Time considerations suggested to limit the modiflcations to the (...,3 
:,

magnet to the addj-tion of 3 double pan-cakes, so increasing its power

consumption to [.5 Iufif. Therefore the magnet bore remained the sane and

the chanùer f. D, could be increased very little. 'Ihe larger volume is

therefore due, in ihe first place, by an increase of the axial d.imension o/)

of the charnber, from membrane to window, up to 1.1 m (see fig, 1). On

the chamber body (fig. 2) heat exchangers of inproved design are mounted.

the glass window clamping between chamber and safety tank is very sinrilar

t,o the one used previously, although all the new components are slightly ;=)

different.

The erpansion system has been redesigned to increase the life of

the components by lim:iting shocks and vibrations.

ïllum:ination is obtalned by B xenon flash tubes mounted in Pyrex 'i';,

pipes axialJy at the periphery oi ,n" charnber. The input energy of I k.î

per tube, at the repetitlon rate of the chamber, is availabler this Û.)

demands an effj"cient coollng which is achieved by forced clrculation of

nitrogen along the tube.

Three 70 mm cameras are mounted on a pitch circle of O.hB5 m radius
./a, ,

the centre of the lenses is at a distance of 2.201 m from the window side .J_l'

in contact with the liquid; the fllm plates are para1le1 to the window to

better than 0.3 mrad. f,esolution on the film is lim:ited to !0 p^ by
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dispersion 'bhrough the glass wlndor,,rs and the liquid and by the stop number

af 3Z necessary to cover the entire depth of fie1d.

Thermistors are imbedded in the chamber waIls at a distance of I mm

,!n \

fron the liquid. Four thermostatic systems connected to the eight heat ("1,J

exchangers on the chamber, are driven by the thermistor.signal and regu-

late the r,rater temperature in the heat exchangers.

Results r
L";'/ /l

The magnet has been operated at h.5 t4rl ,an$ à water temperature increase

of approxlmately 35oÇ. A nragnetization curve in the centre of the chamber

is shown in fig. 3r, efïEgffb-*

@
The chamber has been operated with Freon 1381 (CF3Br) at a temperature

ot 29oÇ. The temperature ls controlled to better than + O.zoC ln t,he liquid,
t-

,i1
Typieal cycling tire of 80 ms, from beginning of pressure drop to res-

toration of j-nitial pressure, was found to be satisfactoryo with a pressure

drop from 23 to ) kgfcmz abs. (vapor pressure of the liqui-d at 29oc is

L).6 kgfcm2 abs.) and expansion somewhat faster than reconpression. The

naximum repetition rate achj-eved ie one pulse in 1.f s, limited by the

compressor capacity.

Flash tubes were operaterl up to 1 kJ input energ1r; however, good

pictures could be obtained with a set of light directive flns around the /

tube spaced 5 to I mn, film speed 21 DIN and 200 J per tube input energyr

By observation of beam tracks, sensitivity and illuruination could be

shown to be adequate jn all the volume of the charnber. A t;çical picture

of test beam tracks is shown in fig. !1.
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Figure captions"

fig. 1 - Vertical axial sectj-on in the magnet

f ig. 2 - Charnber body

fig. 3 - Magnetization curve on the axis at 0.60 m from the

glass window

c I

fig. X - Test bearn tracks through the chamber
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Bz MAGNETIC FLUX DENSITY DISTRIBUTION ALONG THE AXIS
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