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INTRODUCTION, -

e 3,
A liquid He target has been constructed for experiments on He3

photodisintegration using the 4 -beam of the Frascati 1.1 BeV electron syn
chrotron. '

The cryostat is a development of a standard hydrogen/deuterium
(HD) target in use with the Frascati electron synchrotron{l,2), For a de--
tailed description of the HD target we refer the reader to the bibliography.
However a brief summary of its characteristics could be helpful. A reser-
voir of ~ 6 1t of liquid hydrogen is connected with a cell, which acts as the -
target. A radiation shield cooled by liquid nitrogen surrounds the liquid hy
drogen reservoir and the cell, except for two holes cut for the beam inlet
and outlet: this reduces the heat input to the hydrogen reservoir and to the
cell, The liquid nitrogen reservoir -has a capacity of ~ 30 1t. The whole
system is contained in a vacuum té.h_k and in the upper portion of the cryo-
stat (above the target) multiple layer shielding is provided to lower the
heat input to the liquid nitrogen reservoir. To fill the target with liquid deu
terium, the cell is isolated from the reservoir, deuterium gas from a con-
stant volume tank is condensed in a coil immersed in the liquid hydrogen
reservoir and fills the target. This sophisticated solution was chosen for the
cryostat mainly to reduce both the quantity of liquid hydrogen present in
the experimental hall and the frequency of fillings. In fact, the running ti-
me of the HD cryostat was very satisfactory, reaching two weeks. Another
advantageous feature of this solution is the fact that different cells, with
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different geometries, can be mounted on the same cryostat. This is the main
reason why we developed this kind of cryostat in place of the old Littauer-
~-Wilson type(3: 4), Facilities are provided 11;1 such cryostats to empty and fill
the cell, while liquid hydrogen is in the res?rvoir. Liquid He” can be put into
these cryostats in place of hydrogen in order to have a liquid He# target, but
the evaporation rate is pretty high, =¢ 0.2 It/h, corresponding to a running ti-
me of about 1 day. '

ryostat which led.to the cryostat

The main modifications of the HD c
rat they all have the object of gi- -

described in this note are as follows (note t}
ving a long running time):
To reduce the heat input all the piping necessary to permit the em
ptying and filling of the cell have been eliminated, leaving only the liquid le
vel controls, |
He3 is condensed in a coil passing through a bath of liquid He under

reduced vapor pressure (=~ 78 mm Hg = 2.5°K).

| N .
In order to be sure that the target 1s full of liquid, the gas is sup-
plied until the pressure above the liquid He3‘ is slightly higher than the va-

pour pressure at that temperature ( £ 380 mm Hg).

. , \
To cut the heat input to both He4“ and He3 containers a liquid hydro=~
gen shield and an outer liquid nitrogen shield have been realized.

DESCRIPTION OF THE CRYOSTAT, -

Fig. 1 shows a schematic drawing of the crydstat. The vacuum tank
contains the three coaxial containers which are thermally insulated from
- each other by the vacuum and by thin-walled stainless steel tubing. a is the
liquid nitrogen container, b is the liquid hydrogen container, ¢ is the liquid
He# container, d is the target containing liquid He3, e is an extension of
the main liquid nitrogen c'ontainer,_ connected with the latter ‘through the coil
£, which at the same time cools the shield g This shield is fastened to the
tank e .simplyv by means of screws. Another inner and colder shield h is fa
stenc?d in the same way to the hydrogen container b. The He3 condenser i
consists of a copper tube (3 mm o.d.; 1 mm i.d, ) wound in a helix joined—to N
a strai_gh.t upper section made of stainless steel tubing (2 mm o.d, ;, 1.6 mm
:;d; rze I_f_itls a pack of ml.ﬂtiple. layer shielding which reduces the heat inlet
i e dixeeions of o moming 5 om0 b holes axe cu
order to reduce the background fadiai:ie:rﬁr? r:lcliéqfa the‘ ?merglng partlgles, .in
of the holes, the only protection against .”thermal figj;:? hat v directions
is i : iis ‘ , on at room tempera-
a1 o o heoe Sbeppes il {0 (ickness 001 mm) The oer
‘ o={ ent pieces conn i i
systems. The lower part has a large windoiﬁiexfl v::l(l)lli?‘lct of?llzif valtc? 107-5r ]jrllil
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FIG. 1 - Schematic drawing of the cryostat. The symbo‘ls
are explained in the text.
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thick mylar is glued with araldite. The He4 and He3 tanks are made of three
pieces fastened with indium seals 1. The pumping system for the insulating
vacuum is connected at the bottom of the cryostat. The three sets of spacers,
 m, made of nylon thread, with four spacers in each set, have a double func-
tion; firstly to prevent any contact between parts due to deformation during
the thermal cycles, and secondly to give the position of the centre of thetar
get with a precision of ~ 1 mm, The upper set determines the position of
the liquid N9 tank with respect to the outer tank, the middle set does the sa
me for the liquid Hy container, the lowest for the liquid He? container.

THE CELL, -

The cell has the shape of a cuboid 4 mm thick, 8 cm wide, 4 cm
high (see fig. 2). The thin nickel walls a (0.03 mm thick) were welded with
cusil (trade mark WESGO, USA) alloy in a hydrogen atmosphere to a nickel
block b. '

In order to ensure the best possible thermal contact between the
11qu1d He3 in the cell and the liquid He4 bath, the block was made in one pie
ce, and contains liquid He? in the upper section,
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FIG. 2 - Two perpendicular vertical sections of the cell (target).
The dimensions are given in mm. -
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Due to the pressure difference between the He container and the
vacuum space outside, the thin nickel walls assume a round shape which
has a maximum thickness of 17.2 mm in the center. A map of the thick-

ness has been made for the users of the target.

We have attempted to use a range of materials, and various
types of welding. At present we have begun the construction of a cell
made with stainless steel films welded in a vacuum oven to nickel body.

THE FLOW DIAGRAM. -

Figure 3 shows a schematic diagram of the flow circuit.
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FIG. 3 - Schematic diagram of the flow circuit. The pressure
lines 1, 2 and 3 and the differential manometer 4 are used to
supply pressure for the Hy and 4He_transfer.-
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The He3 line is extremely simple. It consists of a tank of volume 13 1t,
which is initially filled with ~» 24 1t NTP of He3, at a pressure of ~ 1,9
atm (absolute). One stopcock separates this tank from the condenser line.
When the target is cooled to ~ 2,59K, the stopcock is opened and the Hed
condenses in the target. The quantity of He3 is such that all the cell and
part of the condenser are filled with the liquid and the rest of the gas re-
mains in the tank at about the vapour pressure above the liquid.

The He4 circuit contains a normal evaporation line and a line ser-
ved by a vacuum rotatory pump. A manostat type pressure regulator (Croft
and White(® )). keeps the He? vapour pressure at the desired value, and thus
the temperature constant.

Normal evaporation lines are provided both for the hydrogen and
for the nitrogen. -

For all three lines (He4, H2 and N9) gas flow counters are pro-
vided to control the behaviour of the cryostat and to know at any time the
various volumes of liquids in the cryostat (This, by the way, can also
be done for the He? and H2 by direct measurement of the liquid level).

-, TESTS AND PERFORMANCE, -

Vacuum tests have been made, step by step, on'the cryostat, as
for all the HD cryostats. For the cold parts, the tests have been made at
liquid nitrogen temperatures as well,

Special care has been dedicated to the safety tests for the thin wal
led nickel cell. A few dummy cells have been made and broken., The cell
to be used was tested at a pressure double the working pressure and an ac ..
curate search for vacuum leaks was then made both at room temperature
and 11qu1d nitrogen temperature.

Before bringing the cryostat into the synchrotron experimental
hall, it was fully tested in our laboratory The results of these tests are
vsummarlzed in the table 1.



TABLE 1

Evaporation rate

0,04

Capacity of Running | Filling
Liquid reservoir at equilibrium time ‘ time
(in 1t) (in 1t/h) (in hours) | (in hours)
N, 30 0,17 170 ~ 0,8
H, 10 0,05 (0,006)*) 160 ~ 1
He? (at 4.29K) 7 - e- ~ 1
He? (at 2.5%K) ~ 4 ~100 -

REFERENCES. -

(1) - V. Montelatici, LNF 62/20 (1962).
(2) - V. Montelatici, Nuclear Inst. and Methods, 29, 121 (1964)
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(x) - Evaporation in presence of He4. -





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


