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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
‘Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, €Xpress or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, Or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government Or any agency thereof or the Regents of the
University of California.
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 ABSTRACT

A system is :described for oscilloscope display of a particle-beam
profile, which was built for an experiment at the Stanford Linear Accel-

‘erator Center.
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\v‘ _ : - We have constructed a ﬁovel beam-profile system fovr.use in a
' /1 o beam experiment at .the S.tanford Linear Accelerator Cente¥ (see Fig. 1).
The system display$ single-particle spark-chamber evenfs on the face
of a storage OSCill;)SCOpé, accumulating the events to give a beam profile
.atl the p‘lane Whe;e the spark chamber is placed. This élloWs th‘e experi-
- menter to find easily the exact position and lfocus of his particle beam
when setting up his experimenf. |
When a particle passes fhrbugh the s.park chamber, a trigger
pulse fires the spark gé.p V(Fig. 2), which puts a high-voltage, 200-nsec
A pulse on the-.spark chamber (Fig. 3). o
The top conducting surface of the chamber has small copper wires
_‘in a pa'ral.lvel array 1 mm alp'artém"l connected to a common bus on only
one end. | The bc)'tto.fn conducting -surface is similarly constructed (see
Fig."4), but its wires a_ré oriented at 90 deg to thése on the tép surface.
The two‘faces are ~1 cm apart. The particle-sensing area of the chamber
is 25.4 cm square. Cloth made of wire in one axis anﬂ fi‘t;erglass thread
in éhe other is used for the chamber fages. This cloth was giuéd with
ep_o#y adhesive to la..minated fiberglass sheets for bgcking, and the
chamber fa‘ces were gluedeith ep.oxy cément to plastic s?acex’s.' The
spacé between the féces is filled with neon gas. (See Figs. 4 and 5.)
| When the chamber is pulsed.,v arcs occur in thé neon along the |

ionized path left by the particie, and a large current of 25 to 50 A flows

through one Wire in.the top face, or X axis, and through a wire in the
bottom face, or Y axis. This current flows past an iron-cobalt metal

strip.in t‘hé X and Y axis, as it flows from the top face common bus to
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“the ‘botr;t'orr.l faée cbmmon bus. 1 The iron-cobalt y\}ires, which are electri-
cally insulated from the chamber—face wires, connect.' to fnagnetostl'ictiv'e '
~sensors. The curlfent pulse in the»chamber—face wires creates a sohic |
pulse in the iron-cobalt wire where the current passes ﬁndef the magneto-
strictive wire. This sonic pulse is detected by a magnetostrictive .
sensor, as are the fiducial sonic pulses. |

Reference wires are run under the iron;gobalt wire near the
firét and last copper chamber wire. These wires are pulsed With current
whén thé chamber is pulsed, and are‘us__ed for fidﬁcials to start the coor-
dinate éﬁd fiduéial scalers, and to Stop‘the_f_iducial' sca‘lers.

"The X and Y coordinét’e and fiducial couﬁters' sta'Lrvt counting at a
10-MHz ratve when the magnetostrictive sensor aﬁd pulse centef—finder
: circﬁit’ detect the'fifs;t X and Y .fiducial sonic pulses, réspe';tively; the
X and Y coordinate couﬁters stop on the second X and Y pulses, respec-
tiveler; the X and Y. fiducial counters stop on the third pulses, re'specl- :
tively. 2 I1f t_hé fiducial counters are nbtvat the right count after the
third detected pulse, the logic prevents display of the X- and Y -axis
coordinates.. More ‘than. one spark, or a chamber misfire, will cause
.th:e fiducial counters to have an incorrect value, beéauée a second spark
‘functions in the same way as the second fid.uciallpulse.

The X and Y counters_:feed' a digiﬂal—to-analog.;c:on_verter revsisto_r'_'
iadde r, and display iights. " The X Vand Y digital-to-analc')g-vconverte r
outputs goité’ .the X and Y storage-oscilloscope deflection amiolifierfs,
respectively, and when the fliducvial counts are corifect after the spark

~ chamber is fired, the oscilloscope intensity input is pusled, storing the
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- spot on thé oscilloscope face in direct rbelationship to the X and Y po-

sition of the particle path {see Fig. 5). The counter display lights are
an aid to the opera‘t‘o»f .
. The cables fr‘,o_m the main control rack are long enough to allow -

the beam-profile épa_rk chamber to be placed 15 meters from the control

electronics.
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FIGURE. LEGENDS

Fig. 1. Beam profile control .electronic rack, wit.l‘x ths{}park chalmber
.\N'_’) ' ' _ and magn;e't'bstricti\‘/e ééhsors shown on thé top of a stand at the

| - right, ahd tilé épérkﬂ gap shown on the bottom shelf of the stand.
Fig. '2. Spark gap and capacitor box for high- voltage pulse d1str1but1oﬁ.
Fig. 3. Spa.rk chamber with magnetostrictive sensors.
Fig. 4. Spark chamber and rnagnetostrictive‘senso;r diagram.

Fig. 5. Beam profile system block diagram.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A." Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, '"person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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