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Ab,tract. Holograms are produced u,ing « pulsed HF_L •• er. Thin 

ms tlll films serve as detectors. Sensitivity of the detector is 

approximately 1 Joule/cm
2

, resolution is at least 150 lines/mm . 

It i s planned to use the method described here for density pro

file measurements in hiqh be t a plllsmas. 
v 

1 . Introduction 

The electron density profile in a hiqh beta plasma can be deter

mined throuqh the use of inte rferometric techniques . Since the 

phase shi ft i s proportional to the wavel ength of the laser li'1ht 

and si nce a toroida1 plasma c a n practically only be optically 

radiated side-on , the measurements must be carried out in the 

infra-red regime. The e lectron density profile of ~ theta pinch 

has a lready been determined by thi' method usin'1 a CO
2
-laser with 

~ • 10.6 ~M /1/. This method , however, requires special windows 

(e.'1. BaF2) on the plasma tube. Holographic interfe rometry /2/ 

at l ~ 3 ~m i s a method for measuring the density profile of a 

high_beta_Pl llsma which does not require any ports in the quartz 

tube due to the tact that quart£ is still transparent at this 

..,llveleng'th. 

2. The 3 pm-Laser 

A hydrogen-flouride ls ser serves ss the l ight souree at 3 pm . It 

is eonstructed on the same prineiple as the TEA-C02-lassr of Beau

lieu /3/ . The flowing gas is one part H2 and three parts SF6 at 

a total pressure of about 120 torr . A gold p l ated spherical quartz 

mirror (radius of eurvature R ~ 10m) and a 9imple plane plate (LiP, 

CaF2 , or NaCl for example) form the 2.60 m long optical reaonator. 

The ga8 discharge exciting the laser active molecules is driven by 

a two stage marx generator ban~ (2 x loo nF, Uo - 30 ~V). About 

one thousand resistors (1 ~) are spsced in an arrsy eo that a 

gas volume of about 2.50 m x 60 mm x 18 mm is relativ ely homoge

neously excited. The bsam cross section is about 15 x 50 mm2 . 

The laser pulse ie approximately 200 nlec long and was detected 

by an InAa-diode and a helium cooled Ge , In- crystal . The Whole 

energy in one pulse is sbout 1 Joule di~tributed over some spec
tral lines. AIIIong acme of the wea).er linea there are three espe_ 

cially strong ones falling in a spectral intervall of about 

1/10 ~m. It was attempted to distribute the gas discharge even 

more homogeneously over the whole volume to get a better effi
ciency per unit vilume, but the principle of the preionized 

TEA-laser of Oumanehtn e t al . / 4/ led to the same result as 

Wenzel and Arnold / 5/ found . So ths efficiency per unit volume 

could not be significsntly increased. 

3. Area Detector 

High resolution and good sen&itivity are needed to ma~e holograms 

by pulsed exposure at l ~ 3 pm . For holographic methods in the 

visible region with a pulsed Ruby lsser thin biamuth films have 
already been used / 6/. In the infrared regime at ~ _ 10.6 pm 

(C02 -lll1ler) filma of bismu th, sntimony, cadmium and paraffin 

were used succe •• ful1y /7/ . In the pr esent work metal films of 

100 ~ thiekne&& of Bi, Sb, Cd and Au and paraffin films were 
vacuum deposited on eeveral different sub&tr ates such as glsss 

and plexiglass. The experimental set up u&ed to investigate these 

deteetors at l RI 3plll is shown in Fig. 1. 

A elear recognizable 

interferenee fringe 

pattern could be aehieved 

on an a rea of about 

2 x 20 mm2 of a 200 ~ 
Bi-film by means of a 

single expolure. Her e , 

ae previously found by 

c:::::J 
HF-laur 

Dec~er, Herold and ROhr Fiq. 1 

/7/, the strong nonlinear characteristic of the Si-film could 

a l ao be oheerved. This characteristic i& responsible for the 

following effect. In double exposure holograms ts~en at 10 . 6 pm 

thoae parts of the psttern Where the metal was completely eva

porated during the first exposure, could not record further in 

formation. The hologram of a wedqe of salt IHsCl), however, could 

be nicely reconstrueted. A resolution of f ringe displacements 

of • tenth ot one fringe di,tanee v •• achievable . A, already re· 

ported for the A • 10. 6 pm investigation' it 1, rather difficult 

to find the right rel ationehip between l •• er energy den,ity and 

the metallic film thickn •••• A large area expoBure of the Si-films 

gives ri •• to further diffieulti ••• The steep gradation nac • •• i

tat.a I very homoqeneOUI di,tribution of t he l. ,er light power 

over t.h. beam ero •• Iflction . 

It is planned to use the method described here for density mea 

surements in high hets plasmas. 
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