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Figure 19.1 The threshold energy for Cherenkov radiation as a function of the index of refrac-
tion of the detection medium. Curves are shown both for electrons and for gamma rays that can
yield, by 1807 Compton scattering, an electron of the threshold energy. (From Sowerby.2)
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Figure 19.2 Calculated yield of Cherenkov photons in the 300-600 nm wavelength region for
several detection media. (From Sowerby.?)
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Figure 19.3 Photographs of individual SOSs for two different applied voltages. The anode posi-
tion is indicated by the line segments at the bottom. (From Atac et al.%)
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Figure 19.4 Variation of the avalanche size with applied voltage in both the proportional and
508 modes of operation. Results are shown for methane and several argon-methane mixtures.
{From Koori et al.1?)
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Table 19.1 Properties of Some Condensed Media for Ionization Chambers

( g ) Boiling W (eViion pair) F (Fano factor)

Zz e Point Calculated® Exptﬂ:_'_ncnm]“ Model 1& Model 2¢
Liguid Ar 18 1.41 BTK 233 236 0.107 0.116
Liquid Kr 36 215 120 K 19.5 0.037 0.070
Liguid Xe 54 352 166 K 15.4 15.6 0.041 0.05%
Melting
point
Solid Ar 18 1.62 B4 K

“From T. Doke et al.#
bBased on W, Shockley, Czech. [ Phys. B11,81 (1961).
CBased on G. D, Alkhazov et al., Nucl. fnstrum. Merh. 48,1 {1967).
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Figure 19.6 Operational principle of the cryogenic bolometer.
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Figure 19.7 Array of 12 microcalorimeter elements, each 0.25 mm > 1.0 mm * 15 pm thick.
The corresponding energy spectrum from a **Fe source is shown in both a normal and
expanded scale. A typical pulse profile is shown in the insert. (From McCammon et al.*%)
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Figure 19.8 Principle of the superconducting transition edge sensor shown
schematically in part (a) of the figure. Conditions are established in which the
temperature of the superconducting film is in the transition range between
superconducting and normal as shown on the left in part (b). When energy is
deposited by a particle, the momentary drop in current is shown on the right.
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Figure 19.9 The superconducting state is limited to the shaded area on this plot of tem-
perature and magnetic field strength. Superconducting grain detectors are based on observ-
ing the transition across this boundary.
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Figure 19.10 On the left, external magnetic fields are excluded from the superconductor
volume by the Miesner effect. Once the grain undergoes a transition to normal conductiv-
ity, the field lines now penetrate the volume.
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Figure 19.11 Energy structure for electrons in a superconductor,
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Figure 19.12 Principle of the superconducting tunnel diode. The
operating voltage when used as a detector for quasiparticles is V.
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Figure 19,13 The elements in the formation of a radiographic image.
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Figure 19.14 Tracks of fast heavy ions in Ilford K.5 nuclear emulsion. The ions are all
incident from the left with initial energy of 10 MeV per nucleon. The track density is
seen to decrease as the ion slows down and loses charge by electron pickup.
(Photomicrographs courtesy of Prof. E. V. Benton, University of San Francisco.)
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Figure 19,15 Relative response of a typical film badge dosimeter with and without a
compensation filter. (From R. H. Herz, The Photographic Action of lonizing
Radiations, Copyright 1969 by John Wiley & Sons, Inc.)
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Figure 19.19 The relative ionization rate as a function of energy per nucleon or velocity is shown for
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(From R. L. Fleischer, P. B. Price, and R. M. Walker, Nuclear Tracks in Solids. Copyright 1975 by The
Regents of the University of California; reprinted by permission of the University of California Press.)
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Figure 19,20 Photograph of etched fission fragment tracks in po]ycarbonate tilm. The
smallest scale division represents 10 pm. (Photo courtesy of D. M. Gilliam, National

Bureau of Standards.)

Table 19.2 Commonly Used Track Etch Materials

Least lonizing

Atomic Composition Ton Seen

Inorganic Materials
Quartz Si0, 100 MeV “0Ar
Phlogopite mica KMg, Al51,0,, (OH),
Muscovite mica KALSi;0,, (OH), 2 MeV 20Ne
Silica glass S5i0, 16 MeV “0Ar
Flint glass 18810, : 4PbO : 1.5Na,0 : K,0 24 MeV *'Ne
Organic Materials
Polyethylene terephthalate

(Cronar, Melinex) C¢H,0, 36 MeV 150
Bisphenol A-polycarbonate

{Lexan, Makrofol) C,H,,0, 0.3 MeV “He
Polymethylmethacrylate

{Plexiglas, Lucite, Perspex) CsHO, 3 MeV ‘He
Cellulose triacetate

(Cellit, Triafol-T, Kodacel

TA-401 unplasticized) CyH, 0,
Cellulose nitrate

(Daicell) CeHgOgN, 0.55 MeV H

Source: R. L. Fleischer, P. B, Price, and R, M, Walker, Nuclear Tracks in Solids. Copyright 1975 by The Regenis
of the University of California; reprinted by permission of the University of California Press..
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Figure 19.21 (a) Model of track etching in which the normal surface is removed at a velocity V,; and
the damaged track at a velocity V. leading to a cone-shaped pit. (b) Tracks formed at an angle ¢ less
than the critical angle 8, are not revealed because the normal surface advances faster than the etch
rate along the track. (¢} The case in which the particle enters at the critical angle #_. Tracks entering
the surface at an angle greater than the critical angle will be visible after etching. (From R. L.
Fleischer, P B. Price, and R. M. Walker, Nuclear Tracks in Selids, Copyright 1975 by The Regents of
the University of California; reprinted by permission of the University of California Press.)
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Figure 19.24 The activity of an activation detector after insertion in a constant neutron flux at
time = 0 and removal at time = ;, The measured number of counts is proportional to the area under
the decay curve between ¢) and r, All times are measured from the start of irradiation at ¢ = (1.
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Figure 19.26 (a) Configuration of a non-volatile memory cell (EEPROM). (&) The
direct ion storage dosimeter (DIS) consisting of the combination of a gas-filled ion
chamber and an EEPROM.
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Figure 19.27 Configuration of a metal oxide semiconductor
field effect transistor (MOSFET).
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