
- 56 -

A SENSITIVE DEVICE FOR MEASUREMENTS OF THE MOMENTUM OF LASER-PRODUCED PLASMA 

Y. Gazit and S. Zweigenbaum 

The momentum of a laser-produced plasma is one of its parameters which, 

is being studied to help in the understanding of the physics of laser-plasma 

interaction. A simple, cheap and sensitive device which is based on the prin

ciple of the physical ballistic pendulum was developed. We have produced two 

devices of this type for different purposes: a) a target pendulum which 

measures the total recoil momentum which is applied on the laser-target by tht 

blow-off of the plasma and b) a ballistic pendulum which is struck by a part 

of the plasma which expands in a certain direction. 

The pendulum of the first type consists of a lucite rectangle on which 

the laser-target is mounted. The assembly oscillates on 2 needle points whicl 

define the axis of rotation. As" the Nd:glass laser pulse irradiates the targt 

the plasma blow-off applies recoil momentum to the pendulum. This momentum 

is read-out by means of a coil moving in the gap of a small permanent magnet. 

The response of this device is 10 mV dyne sec 

The second type of pendulum is made of a thin foil of Mylar instead of •< 

slab. It is essentially similar to the first type but it is placed in the 

diagnostics chamber at a distance of 20 cm from the laser target. The plasma 

which expands from the focus of the laser hits the foil and applies momentum 

which is measured in the same way as described above. The response of this 

device is twice that of the former one. We intend to place such devices in 

several directions around the target in order to measure the angular distribu

tion of the momentum. 

A SIMPLE CHARGED PARTICLES TRANSPORT ROUTINE FOR LASER-PRODUCED PLASMA 

Y. Kelson , M. Rosenblum and H. Zmora 

The deposition of energy from nuclear reaction products in a fusing 

plasma which is ignited by a high power laser leads to the onset of a burn wa 

which propagates outwards from the center of the pellet. 

In present day laser-induced plasma experiments most of the protons and 

alpha particles generated inside the plasma escape, with only a small portion 

of their energy deposited in the pellet. 
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We have developed a charged .particles transport routine which was added 

to our version of the one-dimensional hydrodynamic code SUPER . This code 

follows the evolution of the laser-produced plasma. The new routine tracks 

the nuclear reaction products in the cells (assuming that they move along 

straight lines), calculates the fusion energy deposition and updates the number 

of electrons and charged particles. The slowdown energy transferred to elec

trons and ioiis is taken into account as a rise in electron and ion temperatures, 

respectively. 

The validity of the transport code and the sensitivity of the results to 

the number of cells and angles used in transport calculation was checked by 

comparing its results with the energy spectrum of particles generated in a 

homogeneous D-T sphere at ion and electron temperatures T. and T , 

respectively. 

This latter case was solved analytically, and the resulting normalized 

energy spectrum of the emitted charged particles is given by 
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(only slowdown due to interaction with electrons is assumed), where E and 

E are the charged particle initial and final energies (in MeV) , respectively, 
(2) a is the slowdown coefficient given by 
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(in units of MeV /cm). R is the pellet radius. 
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A sample alpha spectrum from a D-T plasma of n = 10 and T *» 

T - 10 K obtained from Eq. 1 is compared with the transport results in 

Fig. 1. The radius of the sphere was 200 u and it was divided into 20 spheri

cal shells and 20 angle groups. 
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CALCULATION OF THE MEAN FREE PATH OF X-RAY RADIATION IN HOT ALUMINUM PLASMA 

D. Salzmann 

A computer program was written for the calculation of the mean free path 

of X-ray radiation in hot dense aluminum plasma as a function of electron 

temperature and ion density. The absorbing effects included are the photo

electric effect and the inverse bremsstrahlung. The latter is negligibly small 

except at low photon energies and electron temperatures. 

In the calculation of the total photoelectric effect, the distribution 

of the various charge states for a given temperature and density, and the 

absorption by the K and L electrons of each charge state are taken into 

account. The reduction in absorption cross section due to the excitation of 


