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W78/Mk-12A  (1974-1978 design RV)    330 kt  yield

180 cm

100 cm

50 cm

Weight Yield

total yield:

total weight: 330 kg

330 kt

radiation case 75 kg

RV casing 130 kg

high explosives 15 kg

Li   D  fuel6 6 kg 150 kt

U        tamper238 100 kg 150 kt

Pu        pit239 4 kg 30 kt

50 cm

~

~

Figure 1: The weight of the  W78  warhead is about  200 kg  for a total  MK-12A  reentry
vehicle weight of  330 kg. This corresponds to a yield to weight ratio of  1.65 .
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Figure 2: "In thermonuclear weapons, radiation from a fission explosive can be contained
and used to transfer energy to compress and ignite a physically separate
component containing thermonuclear fuel. (February 1979)".

Reference: U.S. Department of Energy, Office of Declassification, "Drawing back
the curtain of secrecy - Restricted data declassification policy, 1946 to present",
RDD-1,  (June 1, 1994) page 94.
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Advanced indirect-drive ICF target ( 5 mg DT fuel )

1 cm

0.5 cm

X-rays

hohlraum

DT
fuel

Heavy ions AntiprotonsLaser beam

Figure 3: "In some ICF targets, radiation from the conversion of the focussed energy
(e.g   laser or particle beam) can be contained and used to transfer energy
to compress and ignite a physically separate component containing
thermonuclear fuel. (February 1979)".

Reference: U.S. Department of Energy, Office of Declassification,
"Drawing back the curtain of secrecy - Restricted data declassification
policy, 1946 to present", RDD-1,  (June 1, 1994) page 103.
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Figure 4.       Laser intensity versus year for tabletop systems. Over the past decade the intensity
has increased by a factor of one million.  Adapted from G. Mourou et al., Physics
Today (January 1998) p. 25.
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Figure 5.  Electron quiver energy and accessible phenomena as a function of Nd:glasss  laser intensity. The quiver
energy is the cycle-averaged oscillatory energy of free electrons in the laser field. The break at
1019 W/cm2 corresponds to quiver energies on the order of the electron mass, i.e., to the beginning of
the relativistic regime characteristic of superlasers. The 1023 W/cm2 threshold intensity for proton-
antiproton pair production assumes a CO2 laser. Adapted from M.D. Perry and G. Mourou, Science
(14 May 1994) p. 918.
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Figure 6.   Total energy versus energy density for primary hydrodynamic tests (DARHT),

pulsed power facilities (Saturn, Pegasus, Atlas and Jupiter), inertial confinement

fusion facilities (NOVA and NIF, and weapons tests.
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Figure 7.    Equation of state measurements achievable on megajoule-scale facilities like NIF or
LMJ overlap significantly the weapons-test regime.
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Figure 8.   Dependence of the  number of  initial  neutrons  (or antiprotons) required for a 100% burn
versus the final pellet density for three pellet sizes.

                  Adapted from R.A. Lewis et al., Nucl. Sci. Eng., Vol. 109 (1991) p. 413.
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