





UNCLASSIFIED

U.K.A.E.A. Research Group,
Culham Laboratory,

Nr. Abingdon,

Berks.,

September, 1966 (MEA)

CULHAM LABORATORY

Reports and other publications

issued up to August 1966

CLM-Bib 7






CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM=-R
CLM-R
CLM-R
CLM-R

15

16

20

21

22

23

24

25

Vance, C.F.

llobbs, G.D.
Rose, M.A.

Cowley, R.A.

Woods, L.C.

Witalis, E.A.

Pease, R.S.
Blevin, Il.
Forrest, M.J.
Hill, M.

White, B.M.

Blevin, H.
Thonemann, P.C.

Woods, L.C.
Hancox, R.
Instone, C.S.

Hobbs, G.D.

Barton, R.S.
Govier, R.P.

Hide, R.
Price, N.H.
Shatford, P.A.

Niblett, G.B.F.
Fisher, D.L.

Ward, B.A.

Bostick, W.H.

Rusbridge, M.G.

Barton, R.S,
Govier, R.P.

Anthony, L.J.

Tayler, R.J.
Hopgood, F.R.A.

REPORTS

Magnetic ficld perturbations in a toroidal metal discharge
tube, January, 1961.

The life history of impurity atoms in a plasma possessing a
time-varying electron temperature and density. March, 1963.
HMSO, 4s.

The stability of a plasma supported by a magnetic Tield against
a gravitational potential. July, 1961. HMSO, 5s 6d.

Hydromagnetic waves in a cylindrical plasma. June, 1961,
(Published in J. Fluid Mech., vol.13, no.4, pp.570-586,
Auzust, 1962.)

Toroidal discharge configurations obtained from magnetic probe
m2asurements. July, 1961. HMSO, 7s.

Some aspects of British fusion research. July, 1961.

Electrical breakdown of gases in the presence of a transverse
magnetic field. September, 1961. HMSO, 2s 6d.

Film calibrations and absorption curves for the X-ray brems-—
strahlung of low energy (5-20 keV) electrons. September, 1961,

HMSO, 3s 6d.

Plasma confinement using rotating magnetic fields,
October, 1961. IS0, 4s.

On the influence of a uniform current on hydromagnetic waves,
October, 1961, HMSO, 4s,

Triggering characteristics of low pressure switches.,
January, 1962,

Magnetic field configurations in rigid toroidal conductors
carrying time dependent currents. Part I. General Theory.
December, 1961,

A mass spectrometric study of the outgassing of some elasto-
mers and plastics. Part I. March, 1962, HMSO, 4s Gd.

The design, construction, instrumentation and performance of
an 8 in, x 2 in. shock tube. May, 1962. HMSO, 10s.

Numerical calculations on reversed field heating in the
Thetatron, March, 1962. HMSO, 4s.

On the interpretation of neutron spectra to determine the
centre of mass motion of fusing deuterons, February, 1962.
HMSO, 1s 9d.

The role of Hall currents and plasma vortices in the planar
current sheet in a coaxial plasma accelerator. August, 1962.
(Published in Phys. Fluids, vol.6, no.l1, pp.1598-1603,
November, 1963.)

The statistical accuracy of measurements of fluctuating quan-
tities in pulsed devices. July, 1962, HMSO, 2s 6d.

A mass spectrometric study of the outgassing of some elastomers
and plastics. Part 2. . April, 1963. HMSO, 5s Gd.

An annotated bibliography of articles on plasma physics and
controlled thermonuclear research by UKAEA staff, 1955-1962,
January, 1963. HMSO, 8s,

The stability of twisted magnetic fields in a fluid with finite
electrical conductivity. Part 3. The hard-core pinch of low
conductivity. December, 1962, (Published in J. Nucl. Energy
Pt. C, vol.5, no.6, pp.355-363, November/December, 1963.)



CLM-R

CLM-R 2

CLM-R

CLM-R

CLM=- R

CLM-R

CLM-R

CLM-R

CLM-R

CLM~-R

CLM-=R

CLM-R

CLM-R

CLM-R

CLM-R

CLM-R

CLM-R

CLM-R

CLM-R

CLM-R

CIM-R

CLM- R

CLM-R

28

29

30

31

32

33

34

35

36

37

38

39

41

42

43

44

45

46

47

Tayler, R.J.

Wort, D.J.H.

Cockroft, H.S.
Malein, A.
Shatford, P.A.
Roberts, K.V.
Hertweck, F.
Roberts, S.J.

Butt, E.P.
Pease, R.S.
Larkin, M.
Harris, E.G.
Seidl, M.

Heald, M.A.

Wort, D.J.H.

Hearn, A.G.
Larkin, F.M.
Morton, A.H.
Atkinson, D.W.
Schofield, J.M.S.

Wort, D.J.H.

Rusbridge, M.G.

Little, P.F.
Dellis, A.N.
Paton, A.

Parkinson, M.J.

Walker, C.H.
Hancox, R.

Cordey, J.G.

Roberts, K.V,

Wind, H.

Goodall, D.H.J.

McNamara B,

A simple hydromagnetic stability problem involving finite con-
ductivity, electron inertia and the Hall effect. September,
1962, (Published in J. Nucl. Energy Pt. C, vol.5, no.G,
pp.345-353, TNovember/December, 1963,)

Refraction of microwaves by a plasma cylinder. January, 1963.
HMSO, 2s 6d.

Stabilized pinch experiment. September, 1962. HMSO, 4s.

THETATRON, a two-dimensional magnetohydrodynamic computer
programme. Part I. General discussion. June, 1963.
HMSO, 3s.

The time constants of the sustained diffuse pinch.
June, 1963. [IMSO, 3s.

Computer programs for the numerical study and graphical dis-
play of magnetic fields. April, 1964. HMSO, 9s.

The effect of finite ion and electron temperatures on the ion
cyclotron resonance instability. October, 1963. HMSO, 2s 6d.

Kinetic theory of the flute instability. October, 1963.
HMSO, 4s 6d.

Tracing of oblique rays in plasma cylinders., February, 1964,
HMSO, 4s.

The microwave emissivity of a turbulent plasma with non-
parallel orientation of the turbulence elements, February,
1964, HMSO, 1s 6d.

Numerical methods of solving the transport equation. March,
1964. HMSO, 3s 6d.

A single loop conductor for producing a magnetic well.
June, 1964. HMS0, 2s 6d.

Plasma in mirror machines. June, 1964. HMSO, 6s.

Detection of an electron beam in a toroidal plasma.
October, 1964, HMSO, 3s.

Microwave emission from the ZETA plasma. February, 1965.
HMSO, 4s 6d.

The central regions of the diffuse pinch. October, 1964.
HMSO, 2s 6d.

Culham Laboratory Study Group on Plasma Waves, Septembeﬁ 21-25,
1964. Summaries of papers. December, 1964. HMSO, 5s 6d.

The preparation and properties of sintered NbSSn. May, 1965.
HMSO, 2s 6d.

The effect of a finite temperature on the electron cyclotron
resonance instability. June, 1965, HMSO, 3s.

Scientific computing and operational research, July, 1965.
HMSO, 4s 6d.

Electric field dissociation of H;. September, 1963. IMSO, 8s.

The measurement of temperature in thke range SOK to SOOK using
carbon resistors. September, 1965. HMSO, 2s 6d.

A computer program for finding complex zeros of an arbitrary
function. September, 1965. HMSO, 35s.



CLM=- R
CLM-R
CLM-R
CLM=-R
CLM~-R
CLM-R
CLM- R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM-R
CLM -R
CLM-R
CLM=-R

-19

54

55

56

57

58

59

60

61

62

63

64

65

Mason, D.W,

Scholield, J.M.S.

Godfrey, G.L.

Boyd, T.J.M.
Boyd, T.J.M.
Bate, D.G.
Chubb, J.N.
Hotston, E.S.
Wort. D.J.H.
Fisher, D.L.
Hobbs, G.D.
Spalding, I.J.

Taylor, J.B.

Hammond, D.P.
Sweetman, D.R.

Hancox, R.
Hobbs, G.D.
Wesson, J.A,
Newton, A.A.
Hastie, R.J.
Taylor, J.B.
Haas, F.A.
Burton, W.M.
Davenport, P.A.
Francis, G,

Millar, W.
Taylor, A,F.

An apparatus for the detection and energy analysis of fast
neutral atoms. October, 1965. IIMSO, 3s.

A nanosecond sampling technique to aid multi-coil magnetic
probe measurements, October, 1965. HMSO, 1s 9d.

Microwave emission from plasma at harmonics of the electron
cyclotron frequency. August, 1965. HMSO, 4s.

The effect of Coulomb collisions on the scattering of light
by plasmas. October, 1965. HMSO, 3s.

A computer program for the design of high perveance ion
sources. January, 1966. HMSO, 6s.

A Monte Carlo computer programme for analysis of molecular
gas Tlow., December, 1965. HMSO, 6s.

Current induced pump-out. December, 1965. HMSO, 45'6d.
Conditions at equilibrium behind strong shock waves in hydro-
grn, January, 1966, HMSO, 2s Gd.

Some factors influencing the containment of a cusp plasma,
March, 1966, HiS0O, 2s 6d.

Steady state model of cusp losses. March, 1966. HMSO, 1s 6d.

The Phoenix II injector and burial line commissioning,
May, 1966, HMSO, Is 9d.

The paramagnetic limit in type II superconductors. May, 1966.
HMSO, 1s 9d.

Heat transmission through a Langmuir sheath in the presence
of electron emission. June, 1966. HMSO, 1s 9d.

Fast high voltage Z-pre-ionization of a megajoule theta pinch.
July, 1966, HMSO, 2s 6d.

Adiabatic invariants and the equilibrium of magnetically
trapped particles. August, 1966. HMSO
Optical transmission data for thin aluminium films,

August, 1966. HMSO

Annular plasmas produced by rotating magnetic fields,
August, 1966. [IMSO



CLM-M

CLM-M

CLM-M
CLM- M

CIM-M

CLM- M

CLM-M

CLM- M

CLM= M

CLM-M

CLM=- M

CLM-M

CIM-M

CLM~-M

CLM- M

CLM-M

CLM~- M

CLM-M

CLM-M

CLM-M

CLM-M

CLM-M

CLM-M

CLM-M

18

20

21

22

23

24

25

26

27

28

-Appleton, A.D.

Crawley, H.J.

Appleton, A.D.
Adams, J.B.

Hancox, R.

Fraser, K.G.

Hancox, R.

Alston, L.L.

Hancox, R.

Appleton, A.D.

Mosson, G.A.G.

Harrison, M.F.A.
Dolder, K.T.
Thonemann, P.C.

Roberts, K.V.

Anthony, L.J.

Goodall, D.H.J.

Cornish, D.N.

Rusbridge, M.G,

Saunders, P.A.H.

Hobbs, G.D.

Riviere, A.C.

Barton, R.S.
Jefferies, D.K.

Klozenberg, J.B.

McNamara, B.
Thonemann, P.C.

Alston, L.L.

Peacock, N.J.
Hill, E.T.

Ashby, D.E.T.F.
Avis, B.E.

MEMORANDA
The electrical design of the magnetic shield for a toroidal
pinch discharge experiment, January, 1961.

Computation by relaxation methods of the magnetic field dis-
tribution of a current flowing in a perfectly conducting
toroidal shell and surrounded by a cylindrical shield.

May, 1961,

100 kV pulsed power supply. Part 2. Fault study. March, 1961.
Culham Laboratory first planning report. May, 1961.

Switches for capacitor discharge duty. Part 1. General
review. July, 1961.

100 kV pulsed power supply. Part 1. Arrangement of capacitor
bank and component ratings. July, 1961.

Switches for capacitor discharge duty. Part 2. Low pressure
switches. July, 1961.

The electrical breakdown of solid insulation subjected to
voltage pulses. July, 1961.

Switches for capacitor discharge duty. Part 3. High pres-
sure switches. September, 1961.

An investigation into the uniformity of an axial magnetic
field produced in a torus by means of lumped coils.
January, 1961.

The stability of the type A.P.20697 lead acid battery for
CTR experiments. January, 1962.

A measurement of the ionization cross section of Ne+ and N+
by electron impact. December, 1961,

NOVA, a proposed plasma experiment using magnetic moulding,
March, 1962,

Culham Laboratory documentation: notes to guide authors in
preparing scientific documents for reproduction and issue,
November, 1962.

Formative time lags in a pressurised spark gap.
December, 1962,

A 100 kV pulse power supply module. December, 1962.

Report of the Culham Laboratory study group on plasma insta-
bilities. March, 1963.

The impedance of a rigid toroidal conductor carrying a rapidly
varying current. May, 1963.

Notes on the ionization of excited hydrogen atoms by strong
electric and magnetic fields. June, 1963.

Two methods of automatically dispensing liquid nitrogen to
vapour traps. October, 1963.

The dispersion and attenutation of helicon waves in a uniform
cylindrical plasma. October, 1963.

A solid dielectric switch. December, 1963,

Time-resolved emission-line profiles from transient plasmas
using a scanning Fabry-Perot interferometer. December, 1963.

The entry of a tenuous plasma into an axial magnetic field.
January, 1964,



CLM - M
CLM-M
CLM-M
CLM- M
CLM~—M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M
CLM~-M
CLM~-M
CLM-M
CLM~- M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M
CLM-M

29

39

40

41

42

43

45

a7

48

49

51

52

Ward, B.A.

Hopkins, K..J.
Ward, B.A,

Hobbs, G.D.

Kubale, J.C.R.

Aldridge, E.E.

Jones, W.M.

Bickerton, R.J.

Burt, J.

Jefferies, D.K.

Atkinson, D.W.
Schofield, J.M.S.

Peacock, N.J.

Watson, C.J.H.

Harries, K.
James, T.S.
Lewis, C.
Medford, R.D.

Allen, T.K.
Spalding, I.J.

Green, T.S.
Hill:, E.T
Newton, A,A.
Segre, S.E.

Haas, F.A.
Wesson, J.A.

Newman, D.W,

Cornish, D.N.
Williams, J.E.C.

Taylor, A.F.

Hopkins, K.J,

Hellberg, M.A.

Adams, J.B.
Bickerton, R.J.
Gibson, A.
Jukes, J.D,.
Sweetman, D.R.

Cruddace, R.G.
Hill, M.

MAGNESIA [. A computer programme for Lhe processing of data
from nultiple magnetic probes and other plasma diagnostic
devices. January, 1964,

The design of an ion beam probe for the detection of magnetic
field fluctuations in a plasma. January, 1964.

The magnetic fields of a toroidal conducting liner.
February, 1964.

Capacitive dividers for measurement of large a,c, voltages
in coaxial cables. February, 1964.

An investigation into the vacuum magnetic field configuration
of the Thetatron experiment. March, 1964,

Results Crom the final build of the AE I Levitron,
March, 1964.

Simple theory of the compression cusp. DMay, 196G1.

A device for admitting pure hydrogen into a vacuum system.,
October, 1964.

A bakeable last—-scanning mass spectrometer, October, 1964,
Experimental determination of the displacement per revolulion
of the applied magnetic lield in the Mark IV torus using an
electron beam. November, 1964,

Sof't x-ray cmission from Thetatron. November, 1964.

The electrostatic oscillations of non-uniform plasmas,
November, 1964,

The development of a 100 KV 500 KA solid dielectric switch
and assocliated triggering studies, December, 1964,

Cusp compression experiments. December, 1964.

Some comments on magnetic field shaping in theta pinch coils.
January, 1965,

The electron cyclotron instability. February, 1965.

An analogue method of computing spectral line profiles,
December, 1964,

Some experiments relating to degradation of large superconduct-
ing coils. March, 1965,

The construction, adjustment. and operation of a multi-pass.
interferometer. March, 1965,

Some notes on the use of Hall generator probes for magnetic
field measurement. April, 1965.

A theoretical investigation ol the resonance probe.
July, 1965,

Visit of the U.K., Nuclear Fusion Research Team Lo U.S5.S5.R..
April, 1965. July, 1965,

The mechanism of plasma acceleration in a conical theta pinch
gun. May, 1966,



CLM-M

CLM~-M

CLM-M

CLM-M
CLM-M

CLM-M

CLM-M

CLM-M

CLM~M

CLM-M

CLM-M

CLM~-M

CLM-M

53

54

55

56
57

58

59

60

61

62

63

64

65

Ware, A.A.

-Kay, L.

Dancy, D.J.
Keilhacker, M.

Black, W.S.
Burt, J.

Burden, R.A.
Hopkins, K.J.

Adlam, J.H.

Mitchell, J.T.D.

Uo, K.

Hill, M,
Montague, R.G.

vo, K.

Coupland, J.R.

Newman, D.W,

The equations of magnetohydrodynamics using magne tic Tield
co-ordinates and curvature coefficients. August, 1965.

Criteria for the production of excited atom beams by photo-
excitation. August, 1965.

Time resolved measurements of the radial density distribu-
tion in a theta pinch. August, 19635,

Rocket-borne servo-system, August, 1965.
Techniques for making gold wire vacuum seals, October, 1965.

A compact current pulse supply for small scale experiments.
November, 1965,

A magnetohydrodynamic shock in a plasma where the dissipative
mechanism is ion acoustic wave instability., February, 1966,

The design and construction of the Culham Laboratory.
December, 1965,

Improvement of the cusp loss rate by the application of an
additional mirror field. June, 1966,

Fast-opening all-metal gas valves. June, 1966.
Equilibrium of low-B plasma in a self-transform magnetic
field with finite resistivity. May, 1966.

Pulsed gas valve. May, 1966,

A numerical method of assessing Abel inversion techniques.
Jane, 1966,



CLM~-P 1

CLM-P 2

CLM-P 3

CLM-P 5

CLM~-P 7

CLM-P 8

CLM~-P 9

CLM-P 10

CLM- P 11

CLM-P 13

CLM-P 14

"CLM-P 15

CLM- P 16

CLM=-P 17

CLM-P 18

CLM-P 19

CLM=-P 20

Burton, W.M,
Wilson, R.

Gibson, A.
Mason, D.W.

Bates, D.R.
Kingston, A.E.
McWhirter, R.W.P.

Griffin, W.G.
McWhirter, R.W.P,

Carruthers, R,

Hamberger, S.M.

Wilson, R,

Bates, D.R.
Kingston, A.E.
McWwhirter, R.W.P,.

Gabriel, A.H.
Niblett, G.B.F.
Peacock, N.J.

Bostick, W.H.
Wells, D.R.

Whiteman, K.J.

Williams, J.E.C.

Hearn, A.G.

Stringer, T.E.

Thompson, W.B.

Hobbs, G.D.

Taylor, J.B.

PREPRINTS

Spectroscopic measurements of plasma containment in ZETA.
April, 1961. (Published in Proc. Phys. Soc., vo0l.78,
1961, pp.1416.)

Energy loss processes in ZETA. July, 1961. (Published in
Proc. Phys. Soc., vol.79, no.508, 1 February, 1962,
pp.326-350.)

Recombination between electrons and atomic ions. Part 1.
Optically thin plasmas, December, 1961, (Published in Proc,
Roy. Soc., A, vol.267, no.1330, 22 May, 1962, pp.297-312.)

An absolute intensity calibration in the vacuum ultra-violet.
December, 1961. (Published in Proc. of the Conference on
Optical Instruments and Techniques, London, July, 1961,
pp.14-21.)

The storage and transfer of energy. October, 1961,
(Published in Proc. of the International Conference on High
Magnetic Fields, MI T, November, 1961, pp.307-318.)

The periodic variation of light emitted from a r.f. excited
spectroscopic source, May, 1962. (Published in modified
form in J, Nucl. Energy, Pt.C, vol.5, no.2, March/April,
1963, pp.73-81.)

The spectroscopy of non-thermal plasmas., May, 1962.
(Published in J. Quant. Spectrosc., Radiat, Transfer, vol.2,
October/December, 1962, pp.477-490.)

Recombination between electrons and atomic ions. Part 2.
Optically thick plasmas. May, 1962. (Published in Proc.
Roy. Soc., A, vo01.270, no.1341, 13 November, 1962,
pp.155-167.)

Vacuum ultra-violet radiation from a magnetically compressed
plasma. July, 1962. (Published in J. Quant. Spectrosc.
Radiat. Transfer, vol.2, October/December, 1962,
pp.491-502,)

On the origin of Bg, Vpoloidal: and vg in the conical 8 pinch.
August, 1962, (Published in Phys. Fluids, vo0l.6, no.9,
September, 1963, pp.1325-1331,)

Helical hydromagnetic equilibria. November, 1962,

Counterflow current leads, February, 1963. (Published in
Cryogenics, vol.,3, no.4, December, 1963, pp.234-238.)

Radiative transfer of Doppler broadened resonance lines,
December, 1962, (Published in Proc. Phys. Soc., vol.81,
pt.4, no.502, 1963, pp.648-662.)

Low frequency waves in an unbounded plaéma. January, 1963.
(Published in J. Nucl. Erergy, Pt.C, vol.5, no.2, March/
April, 1963, pp.89-107.)

Kinetic theory of plasma, February, 1963, (Published in
Proceedings of the Enrico Fermi International School of
Physics, 25th Course, Varena, 1962,)

The effects of an anisotropic conductivity on magnetic field
diffusion in a stationary plasma, and an application to the
induced reversal of an axial field., May, 1963,

The magnetohydrodynamics of a rotating fluid and the earth's
dynamo problem. February, 1963, (Published in Proc. Roy.
Soc., A, vol.274, no.1357, 23 July, 1963, pp.274-283.)



CLm - P
CLM-P
CLM-P
CLM P
CLM~ P
CLM- P
CLM-P
CLM-P
CLM~- P
CLM- P
CLM- P
CLM- P
CLM- P
CLM- P
CLM- P
CLM- P
CLM-P

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Coombe, R.A.
Ward, B.A.

Taylor, J.B.

McWhirter, R.W.P.
Hearn, A.G.

Hearn, A.G.
Woods, L.C.
Kimmit, M.F.
Niblett, G.B.F.
Alston, L.L.
Dawson, P.G.
Jephcott, D.F.

Malein, A,

Seidl, M.
Heroux, L.

Dellis, A.N.
Weaver, J.M.

Kuo, L.G.
Murphy, E.G.
Petravic, M.
Sweetman, D.R.

Larkin, F,M,

Wort, D.J.H.

Ware, A.A.

Taylor, J.B.

Hearn, A.G.

The energy spectra of the neutrons from ZETA. March, 1963,
(Published in J. Nucl. Energy, Pt.C, vol.5, no.5, September/
October, 1963, pp.273-283.).

Some stable plasma equilibria in combined mirror-cusp fields.
June, 1963. (Published in Phys. Fluids, vol.6, no.ll,
November, 1963, pp.1529-1536.)

A calculation of the instantaneous population densities of the
excited levels of hydrogen-like ions in a plasma. July, 1963.
(Published in Proc. Phys. Soc., vol.82, no.529, 1 November,
1963, pp.641-654.,)

The criteria for the optically thin approximation in spectral
line intensities. June, 1963, (Published in Proceedings of
the 6th Int. Conf. on Ionization Phenomena in Gases, Paris,
1963, wvol.3, 1964, pp.289-291,)

On the boundary conditions at an insulating wall for hydro-
magnetic waves in a cylindrical plasma., June, 1963.
(Published in J. Fluid Mechanics, vol,18, pt.3, March,
1964, pp.401-408,)

Infra-red emission from the theta pinch. July, 1963,
(Published in Proc. Phys. Soc., vo0l.,82, pt.8, no.530,
1 December, 1963, pp.938-946.)

The life of polythene at very high stresses. October, 1963,

Experimental study of fast hydromagnetic waves in an argon
plasma. August, 1963, (Published in Proc. Roy. Soc. A,
vol.278, no.1373, 24 March, 1964, pp.243-255.)

High frequency heating of electrons in a mirror machine,
October, 1963. (Published in J. Nucl. Energy Pt.C, vol,.6,
no.6, November/December, 1964, pp.597-616.)

A spectroscopic determination of electron temperature in a
high temperature plasma. October, 1963, (Published in Proc.
Phys. Soc., vol.83, no.531, January, 1964, pp.121-136.)

Whistler-mode propagation in a laboratory plasma, November
1963, (Published in Proc. Phys. Soc., vol.83, no.533,
March, 1964, pp.473-489.)

Experimental and theoretical studies of instabilities in a
high energy neutral injection mirror machine. November, 1963,
(Published in Phys. Fluids, vol.7, no.7, July, 1964,
pp.988-1000.)

A combined graphical and iterative approach to the probiem of
finding roots of functions in the complex plane. November,
1963. (Published in Computer Journal, vol.7, no.3,
October, 1964, pp.212-219.)

The microwave emissivity of turbulent plasma. December, 1963.
(Published in J. Nucl. Energy, Pt.C, vol.6, no.3, May/
June, 1964, pp.237-250,)

The wave velocities caused by finite Larmor radius effects
for MHD instabilities in a pinch discharge. January, 1964,
(Published in J. Nucl. Energy, Pt.C, vol.7, no.l!, January/
February, 1965, pp.15-28,)

Equilibrium and stability of plasma in arbitrary mirror fields.
January, 1964, (Published in Phys, Fluids, vol.7, no.6,
June, 1964, pp.767-773,)

Radiative transfer of Doppler broadened resonance lines.
Part 2., February, 1964, (Published in Proc. Phys. Soc.,
vol.84, pt.1, no.,537, July, 1964, pp.11-18.)



CLM-pP 38

CLM-P 39

CLM-P 40

CLM-P 41
CLM-P 42
CLM-P 43
CLM=-P 44
CLM-P 45
CLM~ P 46
CLM=-P 47
CLM- P 48
CLM- P 49
CLM~-P 50
CLM- P 51
CLM-P 52
CLM-P 53
CLM-P 54

Ashby, D.E.T.F.
Jephcott, D.F.
Malein, A,
Raynor, F.A.

Kuo, L.G.
Murphy, E.G.
Petravic, M.
Sweetman, D.R.
Fawcett, B.C.
Gabriel, A.H.
Jones, B.B.
Peacock, N.J.

Woods, L.C.

Heald, M.A.

Hiskes, J.R.

Ware, A.A.

Heald, M.A.

Reynolds, J.A.
Aldridge, E.E.
Keilhacker, M.
Niblett, G.B.F.

Keilhacker, M.

Peacock, N.J.

Wind, H.

Bailey, D.S.
Hiskes, J.R.
Riviere, A.C.

Cornish, D.N.

Williams, J.E.C.

Roberts, K.V,
Taylor, J.B.

Riviere, A.C.
Sweetman, D.R.

Harding, G.N.
Thonemann, P.C,

Performance of the He-Ne gas laser as an interflerometer for
measuring plasma density. March, 1964, (Published in J.
Appl. Phys., vol.36, no.1, January, 1965, pp.29-34.)

Further remarks on the finite Larmor radius stabilization
theory for mirror machines. March, 1964, (Published in J.
Nucl. Energy Pt.C, vol.6, no.5, September/October, 1964,
pp.505-510.)

Grazing incidence spectra of highly-ionized atoms from
laboratory plasmas. April, 1964, (Published in Proc. Phys.
Soc., vol.84, Pt.2, August, 1964, pp.257-262),

Finite amplitude effects on hydromagnetic waves, April, 1964,
(Published in Phys. Fluids, vol.7, no.12, December, 1965,
pp.1987-1995.)

Microwave propagation in a plasma with a sheared magnetic
field. May, 1964, (Published in J. Nucl. Energy, Pt.C,
vol.6, no.6, November/December, 1964, pp.617-629,)

Population distributions in charge exchange. 1, Proton cap-
ture cross-sections for levels n=1 through n=15. May, 1964,
(Published in Phys. Rev,, vol.137, no.2A, January 18, 1965,

- pp.A361-A364.,)

The MHD stability of toroidal plasmas. May, 1964. (Published
in Phys. Fluids, vol.7, no.12, December, 1964, pp.2006-2011,)

Coulomb logarithms for d.c. and r.f. conductivity of plasmas.
May, 1964,

Control of plasma drift in the Thetatron., June, 1964,
(Published in Phys. Fluids, vol,.8, no.3, March, 1965,
pp.529-538.,)

Diffusion of trapped reversed magnetic field in a theta pinch
in the presence of a probe., June, 1964, (Published in
Nuclear Fusion, vol.4, no.4, December, 1964, pp.287-295.)

Grazing incidence spectra of highly ionized oxygen in a theta
pinch., June, 1964, (Published in Proc. Phys. Soc,, vo0l.84,
no.541, November, 1964, pp.803-805.)

Threshold electric field for dissociation of the H; ion,
June, 1964, (Published in Proc, Phys. Soc., vol.B84, no,540,
October, 1964, pp.617-619.)

Electric field ionization probabilities [lor the hydrogen atom.
July, 1964. (Published in Nuclear Fusion, vol.5, no.l,
March, 1965, pp.41-46.)

Eight-inch aperture superconducting coils. July, 1964.
(Published in Cryogenics, vol.5, no.3, June, 1965,
pp.132-135.)

Gravitational resistive instability of an incompressible
plasma in a sheared magnetic field. June, 1964, (Published
in Phys. Fluids, vol.8, no.2, February, 1965, pp.315-322.)

The ionization of excited hydrogen atoms by strong clectric
fields, July, 1964, (Published in Proceedings, 6th Int.
Conf. on Ionization Phenomena in Gases, Paris, 1963, vol.l,
pp.105-110.)

A study of helicon waves in indium. August, 1964, (Published
in Proc. Phys. Soc., vol,.,85, no.544, February, 1965,
pp.317-328,)



CLM~- P 55 Klozenberg, J.P, . The dispersion and attenuation of helicon waves in a uniform

McNamara, B. cylindrical plasma. August, 1964, (Published in J. Fluid
Thonemann, P.C. Mech., wvol.21, pt.3, March, 1965, pp.545-563.)

CLM=- P 56 Fawcett, B.C. New spectra of the iron transition elements of astrophysical
Gabriel, A.H. interest. August, 1964. (Published in Astrophys. J.,

vol.141, no.2, February, 1965, pp.345-353.)

CLM=- P 57 DeSilva, A.W. Observation of Thomson and co-operative scattering of ruby
Evans, D.E. laser light by a plasma. August, 1964, (Published in Nature,
Forrest, M.J. vol.203, no.4952, 26 September, 1964. pp.1321-1322),

CLM~- P 58 Wind, H. The electron energy for H; in the ground state. August, 1964,

(Published in J. Chem. Phys., vol.42, no.7, April 1, 1965,
pp.2361-2373.)

CLM-P 59 Taylor, J.B. Maximum plasma pressure for stability in magnetic fields with
Hastie, R.J. finite minima. September, 1964, (Published in Phys. Fluids,
vol.8, no.2, February, 1965, pp.323-332.)

CLM-P 60 Quinn, J.M.P. Gas laser determination of the electron density in the after-
glow of a hydrogen discharge. September, 1964, (Published
in J. Nucl, Energy Pt.C, vol.7, no.2, March/April, 1965,

pp.113-122,)
CLM- P 61 Ware, A.A. The Jy kink instability in a low pressure pinch discharge.
September, 1964,
CLM-P 62 Hotston, E. A microwave interferometer for the measurement of small phase
Seidl, M. angles. September, 1964, (Published in J. Sci. Instrum.,

vol.42, no.4, April, 1965. pp.225-230,)

CLM-P 63 Hamberger, S.M. Collisionless non-linear coupling of electromagnetic waves
near the electron gyro-frequency by plasma electrons.
August, 1964. (Published in J. Nucl. Erergy Pt.C, vol,7,
no.5, September/October, 1965. pp.445-454,)

CLM-P 64 Lehane, J.A. An exper-imenta'l study of helicon wave propagation in a gaseous

Thonemann, P.C. plasma. September, 1964. (Published in Proc. Phys. Soc.,
; vol.85, no.544, February, 1965, pp,301-316.) ‘

CLM-P 65 Klozenberg, J.P,. Anomalous damping of helicon waves in a hot plasma, October,

Lehane, J.A. 1964. (Published in J. Nucl. Erergy Pt.C, vol.7, no.3,
May/June, 1965, pp.227-281.)

CLM~ P 66 Alston, L.L. Some experiments on a high-power closing switch with polythene
Whittle, H.R. as the main dielectric., October, 1964, (Published in Proc.
Mosson, ‘G.A.G. Instn. Elec. Engrs, vol,112, no.7, July, 1965, pp.1424-1430,)
Barnes, G.C.

CLM~ P 67 Barton, R.S. Some Improvements in the gas expansion method of gauge calibra-
Chubb, J.N, tion, October, 1964. (Published in Vacuum, vol.15, no.3,

March, 1965, pp,113=115,)

CLM~-P 68 Lees, D.J. An integrator suitable for statistical measurements of fluc-
Rusbridge, M,G, tuations in pulsed discharges. December, 1964,

CLM-P 69 Sffﬁg;ﬁig;na;\?ﬁ. A control engineering approach to magnetohydrodynamic stabil-
Aldridge, E.E. ity. July, 1965. (Published in Proc. Instn. Elec. Engrs,
Contos, J. vol.113, no.3, March, 1966, pp.517-524,)

CLM~-P 70 Dunnet, D.A. A numerical study of particle behaviour in non~adiabatic mag-
Laing, E.W, netic traps. January, 1965, (Published in J. Nucl. Energy
Roberts, S.J. Pt.C, vol.7, no.4, July/August, 1965, pp.359-380,)
Robson, A.E.

CLM-P 71 " Aitken, K,L. Faust I; a hardcore discharge stability experiment. January,

‘ Hopkins, K.J. 1965, (Published in Nucl. Fusion, vol.5, no.4, December,

Bickerton, R.J. 1965, pp.330-348.)

Hardcastle, R.A.
Reynolds, P.

CLM-P 72 Malein, A, Hydromagnetic waves in a partially ionized hydrogen plasma.

March, 1965. (Published in Nucl. Fusion, vol.5, no.4,
December, 1965, pp.352-358.)

- 10 -



CLM~P
CLM- P
CLM~- P
ClM- P
CLM-P
CLM- P
CLM-P
CLM~- P
CLM-P
CLM=P
CLmM-P
CLM-P
CLM-P
CLM- P
CLM~- P
CLM-P
CLM=P

73

79

80

81

83

85

87

88

89

Woods, L.C.

Black, W.S.
Booker, D.
Burton, W.M.
Jones, B.B.
Shenton, D.B.
Wilson, R.

Dance, D.F.

Harrison, M.F.A.

Smith, A.C.H.

Roberts, K.V.
Weiss, N.O.

Robson, A.E.
Taylor, J.B.

Bell, W.R.
Bishop, A.E.
Crawley, H.J.
Edmonds, G.D.
Paul, J.W.M.
Sheffield, J,

Wesson, J.

Lloyds, 0.

Bishop, A.E.
Edmonds, G.D.

Harrison, M.F.A.

Cornish, D.N.

Allen, T.K.
Doble, K.
Jones, T.J.L.
Payne, R.M.
Spalding, I.J.

K

Ware, A.A.

Haas, F.A.

Whiteman, K.J.
McNamara, B.
Taylor, J.B.

Percival, I.C.

Eldridge, O.

Weiss, N,O.

Density waves in low pressure plasma columns. March, 1965.
(Published in J. Fluid Mech., vol.23, no.2, October, 1965,
PP.315-323,)

Observations of the sun in the extreme ultraviolet. May, 1965.
(Published in Nature, vo0l.206, no,4985, May 15, 1965,
pPp.654—658,)

A measurement of the cross-section for production of H; (25)
ions by electron impact excitation of ground state helium
ions. April, 1965. (Published in Proc. Roy. Soc., vol.290,
no.1420, 8 February, 1966, pp.74-93.)

Convective difference schemes. April, 1965, (Published in
Math. Computation, vol.20, April, 1966, pp.272-299.)

Statistical theory of non-adiabatic magnetic traps. June, 1965,
(Published in Phys, Fluids, vol.8, no.1l1, November, 1965,
pp.2026-2031.)

Tarantula: a 100 kV pinch discharge apparatus Tor studying
shock waves, June, 1965,

Finite resistivity instabilities of a sheet pinch. June, 1965.

(Published in Nuclear Fusion, vol.6, no,2, June, 1966. pp.130-134)

High vacuum measurement by means of virtual cathode relaxa-
tion time. July, 1965. (Published in Brit. J. Appl. Phys.,
vol.17, no.3, March, 1966, pp.357-370.)

A 100 kV low inductance switch (spark gap) for starting
diverting and clamping capacitor discharges. August, 1965,
(Published in Proc. Instn. Elec. Engrs, vol,113, no.9,
September, 1966, pp.1549-1556.)

The determination of atomic collision cross sections using
crossed electron and ion beams and some sources of error in
such experiments. July, 1965. (Published in Brit. J. Appl.
Phys., vol.17, no.3, March, 1966, pp.371-382.)

Superconducting coils using stranded cables. July, 1965,
(Published in J, Sci. Instrum., vol.43, no.l, January,
196G, pp.16-20.)

The cusp compression of colliding plasma blobs. September,
1965. (Published in Phys. Fluids, vol.9, no.7, July;
1966, pp.1394-1402,)

The stability of a circular toroidal plasma under average
magnetic well conditions. August, 1965. (Published in Phys.
Fluids, vol.9, no.5, May, 1966, pp.956-964,)

Negative V” on a general magnetic axis. August, 1965,
(Publ ished in Physics of Fluids, vol.8, no,I2, December,
1965, pp.2293-2295.)

Cross sections for collisions of electrons with hydrogen atoms
and hydrogen-like ions. August, 1965,

Diffusion of test particles across a magnetic field,
September, 1965,

The expulsion of magnetic flux by eddies, September, 1965,
(Published in Proc. Roy. Soc., vo0l.293, no.l1434, 9 August,
1966, pp.310-328.)

- 11 =



CLmM=- P
CLM- P
CLM- P
CLM- P
CLM- P
CLM-P
CLM-P
CLM~-P
CLM-P
CLM- P
CLM~ P
CLM-P
CLM-P
CLM- P
CLM-P
CLM-P
CLM-P
CLM=-P
CLM- P

90

91

92

93

94

95

96

97

98

99

100
101
102

103

105

106

107

108

Cornish, D.N.

Bernstein, W,

et al.,

Paul, J.W.M,
Parkinson, M.J.
Sheffield, J.
Holmes, L.S.

Green, T.S.
Newton, A.A.
Segre, S.E.

Murphy, E.G.
Riviere, A.C.
Sweetman, D.R.

Little, P.F.
Hamberger, S.M.

Green, T.S.
Newton, A.A.

Hearn, A.G.

McCracken, G.M.
Maple, J.H.C.
Watson, H.H.H.

Haas, F.A.
Wesson, J.A.

Robert, K.V.
Larkin, F.M,
Larkin, F.M.

Hastie, R.J.
Taylor, J.B.
Haas, F.A.

Evans, D.E.
Forrest, M.J.
Katzenstein, J.

Gibson, A.
Coxell, H,
Powell, B.A.
Reid, G.W.

Morse, D.L.
Morton, A.H.

Aldcroft, D.A.
Payne, M.F.

Kuo-Petravic, L.G.

Murphy, E.G.
Petravic, M,
Sinclair, R.M.
Sweetman, D.R.,
Thompson, E,

30 kG, 8% inch bore superconducting coil., October, 1965,

Experiments with plasma produced by neutral injection into a
magnetic mirror/well geometry. September, 1965. (Published
in Proc. IAEA Conf. on Plasma Physics and Controlled Nuclear
Fusion Research, Culham, September, 1965. Paper CN 21/23)

Experimental observations on the structure of collisionless
shock waves in a magnetized plasma. November, 1965,
(Published in Nature, wvol,208, no.5006, October 9, 1965,
pp.133-135,)

Radial implosion of a partially ionized plasma in a theta-
pinch., November, 1965,

Radial distribution of plasma formed in simple mirror machines
by field ionization of fast neutral atoms. January, 1966,
(Published in Nuclear Fusion, vol.6, no.3, 1966.)

Scattering of electromagnetic waves by electroacoustic plasma
waves. December, 1965. (Published in Nature, vo0l.209,
no,5027, March 5, 1966, pp.972-974,)

Diffusion of anti-parallel bias magnetic field during the
initial stages of a theta pinch. January, 1966, (Published
in Phys. Fluids, vol.9, no,7, July, 1966, pp.]386-1388.)

A calculation of the intensities of optically thick lines
emitted by hydrogen-like ions in a steady state plasma,
January, 1966. (Published in Proc. Phys. Soc,, vol.88,
no.559, May, 1966, pp.171-191,)

A 30 keV ion bombardment apparatus for the study of the inter-
action of light ions with surfaces, February, 1966,
(Published in Rev. Sci. Instrum., vol.37, no,7, July, 1966,
PD.860-864.)

The stability of the theta pinch. March, 1966,

The input language for the Egdon computing system. March, 1966,
Some techniques for rational interpolation. -March, 1966,

A class of methods for tabular interpelation. March, 1966,
Adiabatic invariants and the equilibrium of magnetically

trapped particles. March, 1966,

Co-operative scattering of laser light by a Thetatron plasma,
April, 1968, (Published in Nature, vol.211, no,5044,
July 2, 1966, pp.23-24.)

Plasma confinement during a period of reduced fluctuations in
ZETA. June, 1966,

Electron cyclotron instability experiment, June, 1966,

Energy loss by low energy protons in gold. July, 1966,

Energy spreading and stabilisation of plasma by application
of a high frequency electric field. July, 1966,

-T2



CLM=-P
CLM~- P
CLM- P
CLM- P
CLM-P
CLM~-P
CLM- P
CLM=- P
CLM-P
CLM-P

109

110

111

112

113

114

15

116

17

118

Burton, W.M.
Ridgeley, A,
Wilson, R,

Stringer, T.E.
McNamara, B.
Whiteman, K.J.
Hotston, E.S.
Evans, D.E.
Forrest, M.J.
Katzenstein, J.
Hearn, A.G.
Robson, A.E.
Aitken, K.L.
Aldcroft, D.A.
Lloyd, O.
Morton, A.H.
Forrest, M.J.
Bodin, H.A.B.

McNamara, B,

McCracken, G.M.
Maple, J.H.C.

The ultraviolet emission spectrum of the solar chromosphere
and corona, July, 196G.

The effect of ion collisions and other terms on the resistive-

G instability in plasmas., July, 1966,

Invariants of nearly periodic Hamiltonian systems, July, 1966.

A simple 4 mm microwave receiver for plasma scattering ex-
periments. July, 1966,

Asymmetric co-operative scattered light spectrum in a Theta-
tron plasma. August, 1966.

An interpretation of the total intensities of the Lyman g and

B lines of hydrogen emitted by the sun. August, 1966,

The accumulation of energetic ions in a mirror machine by
resonant non-adiabatic trapping. August, 1966,

A ten-channel fibre optic Fabry-Perot fringe splitter.
August, 1966,

Radial oscillations of a plasma cylinder with arbitrary
density distribution. August, 1966,

The trapping of hydrogen ions in molybdenum, titanium,
tantalum and zirconium, August, 1966,

- 15 -



CLM~-L 1
CLM-L 2
CLM-L 3
CLM-L 4
CLM-L 5
CLM-L 6
CLM-L 7
CLM-L 8
CLM-L 9
CLM-L 10
CLM=-L 11
CLM-L 12
CLM-L 13
CLM~-Bib 1
CLM-Bib 2
CLM-Bib 3
CLM- Bib 4
CLM-Bib 5
CLM- Bib 6

Tayler, R.J.

Tayler, R.J.

Edwards, S.F.

Alston, L.L.

Alston, L.L.
Hide, R.

Alston, L.L,
Alston, L.L.

James, T.E.

Rogers, P.J.

Stringer, T.E.

Segre, S.E.

Bickerton, R.J.

and others,

Knox, F.B.
Sabel, C.S.

Sabel, C.S.

Knox, F.B.

Francis, L.S.

Francis, L.S.

LECTURES

Hydromagnetic stability theory. A brief survey. June, 1961.
Lectures on the hydromagnetic stability of a cylindrical
plasma. VIII. The role of anisotropic pressure in the theory
of the stabilised pinch. August, 1961,

Lectures on transport and turbulence in plasma,
February, 1962,

Some insulation studies for pulsed high-voltage equipment,
May, 1962,

The electric strength of gases. October, 1963,
Topics in geophysical fluid dynamics. June, 1964,
Elements of high voltage technology. November, 1964.
Breakdown characteristics in gases, April, 1965,

Field sketching as applied to electric and magnetic field
design problems, April, 1965,

Evaluation of electric stress by means of the electrolytic
tank. April, 1965.

Resistive inertial and microinstabilities. September, 1965,
Waves and instabilities in the theta pinch. November, 1965,
Summaries of results relating to plasma containment presented
at the Culham Conference. January, 1966, [Based on results

presented at the TAEA Conference on Plasma Physics and
Controlled Nuclear Fusion Research, Culham, September, 1965]

BIBLIOGRAPHIES

Oscillating electromagnetic field interaction with, and con-
tainment of plasma. (Supplement to AERE - Bib 121), November,
1961. HMSO, 4s.

Annotated list of reports published by UKAEA staff in the CTR
field, January, 1958 to March, 1962, May, 1962,

Cryogenic magnets: a bibliography. November, 1962,
HMSO, 2s 6d,

Oscillating electromagnetic field interaction with, and con-
tainment of plasma. (Supplement to CLM- Bib 1). March, 1964,

Magnetic mirror machines: a bibliography. February, 1964,
HMSO, 5s.

Plasma sheath : a bibliography, January, 1966, HMSO, 3s.

- 14 =



CLM-PR 1
CLM- PR 2
CLM~-PR 3
CLM- PR 4
CLM- PR 5
CLM~PR 6
CLM-PR 7
CLM-PR 8
CLM~-PR 9
CLM- Trans 1

CLM- Trans 2

CLM - Trans 3

CLM- Trans 4

CLM- Trans 5

CLM- Trans 6

CLM- Trans 7

No.1

No.2

No.3

Andreoletti, J.

Simonov, V.A.
Mileshkin, A.G.

Komelkov, V.S.
Safronov, B.G.
Andreoletti, J.

Andreoletti, J,.

Artemenkov, L.I.
et al.

Filippov, N.V.
Filippova, T.I.

Francis, L.S.
Francis, L.S;

Francis, L.S.

PROGRESS REPORTS

Progress Report on controlled thermonuclear research. July,
1960-December, 1960,

Culham Laboratory Progress Report. Ist January, 1961 to 30th
June, 1961,

Culham Laboratory Progress Report. 1st July, 1961 to 31st
December, 1961.

Culham Laboratory Progress Report. 1st January, 1962 to 30th
June, 1962,

Culham Laboratory Progress Report, 1st July, 1962 to 3lst
December, 1962,

Culham Laboratory Progress Report, 1st January, 1963 to 30th
June, 1963,

Culham Laboratory Progress Report. 1st July, 1963 to 31st
March, 1964,

Culham Laboratory Progress Report. 1st April, 1964 to 31st
March, 1965, ’

Culham Laboratory Progress Report. 1st April, 1965 to 3ist
March, 1966,

TRANSLATIONS

Methods for the systematic study of magnetic wells.
November, 1964, HMSO, 1s 6d.

A pulse mass spectrometer for studying fast phenomena in gases
at low pressures and in non-stationary plasmas. December,
1964, HMSO, 2s 6d.

Pulsed plasma guns and interaction between plasma blobs and
magnetic fields., November, 1964, HMSO, 5s 6d.

Stability of a plasma with finite . January, 1965,
HMSO, 1s 2d.

Stability of magnetic wells for a plasma at finite pressure,
January, 1965. HMSO, 1s 2d.

The production of hot thermonuclear plasma by the injection
of fast particles into a magnetic trap. December, 1964,
HMSO, 14s.

Phenomena accompanying the formation of a dense plasma focus

during the implosion of a non-cylindrical Z-pinch. April,
1966. HMSO, 1s 6d.

READING LISTS
Fusion research : a selected list for the general reader,
September, 1964,

Plasma physics and fusion research : a handlist for scientists
and technologists. November, 1964,

Conferences on plasma physics and nuclear fusion research.
March, 1966,

& 15w












