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Abstract: The growth o f the helica l m ~ 1 mode o f the screw_ 

pinch is not reduced by application o f s tanding Wllve magnetic 

fields , aLthOugh stabilizing conditions of theory are well ful 

filled . Applic/ltion to the theta pinch does not c ause para

metric excit ation . 

IntrodUction, Dynllmic s tabilizllt ion of the nonlocalb:ed m • 1 

mode by superposition o f a n o llcillating . homogeneous B2. -fie l d 

and by superposition of oscillating " - currents on a screw pinch 

has been repo r ted by the Lutho r s /1/ . To complete these atudie8 

spatially lIIoo:hllated, o scillating B fields CB) in form of aat .. -

ding wave configuration are now applied . Thi. scheme wat trea t

ed theoretically by Berge and Preidberg /2/ . 

Appa ratus and plasma p r operti e s, The Bz componen t IBzo ) of t he 

screw pinch with 18 kG amplitude{T/ 4 - 4 )IS, crowbar t ime con

stant .... 30 )1 1 ) is produced by 11. thet a pinch coi 1 with 1 75 CIII 
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High Q capa

citors and foil 

s witches t/ith 

metal to metal con tact are uBed. The HP coil system consists of 

10 l oop connected 80 that neighbour i ng l oops osci llate 1n coun

terphaae . The system produces ;I. etanding waVe fi e ld of re lat ive 

amplitude c - {Bz/8z01ms~ up to .12. o f frequency W._6 . 6XI 0 6 s _1 

and with B wave length ls - 29cm . The Q o f the cir cuit is 3S. 

The loopt ar e placed in gaps o f the main compres sion coi l and 

are wrapped around epecisl field shaping coils. Theee coils 
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hom<>qenh'. the Bzotleld ond reduce tll., ~- .. '.li~l o,Ic".ll.,nt ut 'Dz . 

The l atter is neceeeary because too high a Sz at the tube wall 

would cause b .:eakda-m in the plasma adjacent to the wall /1/ . 

io;,;)..!s function of z, measured at two radii. is shown i n Fig . 2 . 

For comparison with theory Bz (z) is considered to be sinusoidal. 

In moat of the experiments the pinch plasma h ad a kITe + T i , 

o f 120 eV, 11 on axis::. 0 . 3 and a density of some 1016cm- 3 

Experiment s: Firet t h e s tanding wave field was app l ied to th. 

pure theta p i nch. An osc illatory motion of the plasma under 

the loops, bu t no t h:l l fway between t he l oops i s well visible o n 

ster eoscopic str ea~ pic t ures . There was in no case any i n flu 

ence e n s tability or lifetime of the pinch , i . e. paramtotric ex

citation of other wise s table modes did n ot occur (~·i9 . ) J. 

The test inetability fo r the s tllhi lizat ion experiments is the 

helica l m • 1 mode ot the screw pinch. Its growth-rate "'i and 

its wave len9th ) _ 2n/k were fou nd to be wel l in agreement 

with sharp boundary theory and they can be ad j us ted by varia

tion of 1 %. For most of the exper iments (U i was l.SxlO S sec- l 

and A about 460 cm . Applied to the screw p inch B was switched 

1 
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o n be t wee n 2 and 6 usec (c . f. 

arrow in F ig . 4 ) and .. wal varied 

betwee n .04 and .12 . Fig." gives 

e xamples o f streak pictures with 

and wi t ho u t stabilization and a 

p l o t of the radial m-I displ a

ceme n t o f the plasma column as 

function o f time. The plasma ra_ 

dius was we ll modU l ated sp atia l

ly and in time and side effects 

..rig.,. (e.g . wall br e akdown) did not oc
J 

cur. m - I growth is not appre

ciably influe nc ed neither f o r t he 

parameters of F ig .4 nor in any of the discharges with the men

t i oned variations. This result does no t agree with eXpectations 

of theory . 
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Diecus s ion : The stability condition derived from sharp boundary, 

linearized MHO theory /2/ is 

11 

Inserting the exper imental valuee: h - 2"/lS - . 22 ; k • . 0 13S 

(with k - 1'/C2- P) and P - CBO/Bza) a' plasma radius a ~ 1.S cm) 

P RI . 1S averaged over plasma crosa section : '1 _ 2 linaens i t i ve 

function o f plasma parameters cf/2/) the a bove condition reads: 

2) b
n

;" . 074; /)n is the distortion of the plae-

ma radius normalized t o a . 

Taking ( - b • f ound in previous experiments /1/ with homogene-_ 0 

OUI SZ and the same "'e' condition 2) i. _ 11 fulfilled . ( Por 

adiabatic compression b
o 

~ c/2 and 2) wou l d be approximately 

fulfilled). Assumptions for the derivation of 1) arel 

~/~B;"> 1 and ",./(hVa ' ;..;.. 1 (no pressure relaxation over ks ) ' 
Both of them are met in the ~eriment • • To clarify the discre

pancy test expe riments are underway, inc luding eXperiments with 

substant ially increased &, but reduced plasma length, which 

wi l l be reported . 
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