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sisting in this case of 16 counters, is supported on the downstream
side of the magnet. The trigger electronics is visible on the magnet
column nearest the counters. The magnet, including the entire
streamer chamber and drive system and the trigger counters, can
be driven in and out of the photon beam along the tracks visible
inthefloor . . . . v + v v v v v o 0 e e

87

92

97

98

99

. 100

. 101



38.

39.

40.

41,

42,

Photograph of the 17-gap, 34-stage Marx generator used to drive
the 2-meter streamer chamber. A circuit diagram of this gener-~
ator appears in Fig. 23. The carbon rod resistors used in charging
the capacitor stages are not shown in the photograph, but supporting
fixtures can be clearly seen. The modular construction permits the
rapid removal of any stage in case of capacitor failure, and the
spark gap manifold can also be replaced in a matter of minutes.

The arrangement of the zapacitor stages i3 designed fo enhance the
interstage capacity Cj and the stray capacity Co to ground,

while the capacity ct each spark gap T4 1s -ainial. [hus the
design satisfies the condition Cg « Ci, Cg as discussed in the
text. In addition, light emitted from any one gap has an excellent
chance to induce photoionization in the succeeding gaps and thus

to insure the reliable triggeringofall gaps. « « + ¢« ¢« ¢ o o o o « & 103

The Blumlein and ''elbow'" used in shaping the 10-nsec, 600-kV
pulse which drives the streamer chamber. The sheet metal which
normally encloses the Blumlein and elbovw has been largely re-
moved for viewing. The vertical elements of the Biumlein taper
outward and upward from the spark gap in such a way that the
23-ohm chamber impedance is everywhere matched and that the
electrical paths leading from the gap to the chamber are as nearly
equal in length as possible, When mounted in the oil tank with the
Marx generator, the Blumlein is emersed in 0il up to the point
where the Blumlein and elbow are joined. At this point there is

a large bulge in the center electrode of the elbow to compensate
for the impedance change at the air-oil interface. . . . « . . . . . . 105

Photograph of the streamer chamber installed in the magnet. The

sheet metal rf enclosure at the downstream end of the chamber

has been removed for viewing. The lucite supports for the central

electrode as well as the carbon-rod terminating resistors are
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prevent breakdown at the edges. The electrode itself consists of
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Photograph of a foam cell used in the 2-meter streamer chamber.

Each cell is 30 cm deep, 150 cm wide and about 230 cm long at

the location of the target. Nylon fishline is used here to space the

mylar windows away from individual electrode wires so that break-

down does not occur. In later models, 1/8-inch-diameter lucite

rods are used in place of the nylon, and the spacing between the

rods is increased to 6 inches. The hydrogen gas target is supported

under tension by the lucite fixtures at each end. The target can be
pressurized to about 60 psig to enhance the signal-to-background

ratio for backgrounds not originating in the target . . . . . . . . . . 107

A K° decay which occurred in the 2-meter streamer chamber
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Page
43, A nuclear interaction event which occurred in the streamer
chamber during the first preliminary run in the photon beam . . . . . 110

Appendix A

A.1. DC electric field for breakdown in several gases versus the gas
pressure. This figure was obtained originally by A. Kusko and
has been recopied from Fig. 2 of the article by J. G. Trump,
Ref, 1. ¢ ¢ v ¢ v o ¢ ¢ & 4 ¢« & 2 5 & o+ =~ s o s« o o s o « o« « 118

A.2. Breakdown electric field versus pulse duration for several gases.
This figure was recopied from the article by P. Felsenthal and
J' Ml PI‘oudf L] o . - L] * . L o . - L] . - . . o . . L] L) . L . . L] o 120

A. 3. Electric field for pulse breakdown in transformer oil versus the
electrode area. These are unpublished data communicated to us
by J. C. Martinand I. Smithof AWRE . . . . . . « « « « o o » « . 122

A.4. Electric field for pulse breakdowa in deionizod waier versus the
electrode area. These are unpublished data communicated to us
by J. C. Martinand I. Smithof AWRE . . . . ¢« « « o o o « « + « o 123

A.5. Electric field for pulse breakdown in thin sheets of mylar, lucite,
and polyethylene versus the sample volume in cmS. These are
unpublished data communicated to us by J. C. Martin and I. Smith
OFAWRE « ¢« o o o o o+ o o o o s o o o o s« o o o a a s o« o o« o s« « 125

Appendix R

B.1. Switch equivalent circuit (a) and the time dependence of the
voltage across a triggered gap (b)e + « =« o + 4 o o ¢ o e s o ¢« o . 128

B.2. Schematic drawing of a triggered spark gap. The trigger needle
is located at the center of the lower electrode, and its penetration
into the gap can be adjusted by turning the larger threaded shaft
to which the needle is attached. A cylindrical ceramic insulator
is imbedded in the lucite which surrounds the threaded shaft, and
it is used to isolate the trlgger needle as it passes through the
lower electrode., . . . . . . T 3

Appendix C

C.1. Layout and construction details for the autotransformer developed
by J. C. Martinand I. Smithof AWRE ., . . . . . .. ¢« ¢ ¢+« .« .. 135

C.2. Three different circuit configurations for the autotransformer
developed by J. C. Martinand I. Smithof AWRE, . . . . . . . - . . 136



C. 3'

C.4.

Equivalent circuit for the autotransformer developed by .
J. C. Martinand 1. Smithof AWRE . . . . . . . ¢« ¢ « « o « « o » 138

Calculated rise time in nsec for V. ,;/Vin = 800 kV/50 kV

versus bp.., the maximum width &t the tapered autotrans-

former winding. Calculations were made for the three circuit

configurations indicated and for the transformer radii shown

with each curve. Additional parameter values are included in

thetext o & & v . o ¢ 4 o 4 f 4 v L e e e e s e e s e e s e . 140

Calculated output voltage maximized with respect to the number

of turns in a center-tap autotransformer versus the output rise

time in psec., The maximum width b of the tapered winding,

and the radius r identify the different curves. Additional param-

eter values are included inthetext . . . . . « o + o ¢ &« ¢ ¢« o « o 141

- xii -



