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On else
please go away
On UOULL Way
T don't need

your help.

ce eo2



"COSMIC BLISS"

a On a ohitty night
ae I att
feeting foraaken and forlorn
wateh the Ttighte

vreoeding
farther and farther;
And darknage
engulfing meall around,
draving me
into tite depthe
as inte a blaek hote.I atruggle te free valiantly,
but
And drifting
tn the oaean of
darknessI feel a sense of
With past and future
merging into the present.
With no khopee
or fears
Or destres.
Where all pain fea happtnese
and happiness pain.
And kate dtseotves
into Love
And love
expands fie dimeneion
And all dtatinetiona
vanteh.
Where the sommunteatton te
mute, ¢tnetantaneoue and
complete,
And vorda frrelevant
And sitense
communtoatton fteelf.
fhen all fa happiness,
And I am one
with one

af Nia ~the Coes
ad

hey

> +

Aw A"
>
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SAYS

A CHILD

Z am peeal
Tt know
You tnew
And eveaybody knows.
I am hangag!
I know moze than
Anybody else does.
Why T am peoat
I doen't hnow

Why T am hangay?
T don't know,
Bat I de know
YT have te éaavive
With seme respect.
Bon'£ Laugh
44 ¥ say
For 1 do have sone
Li mot your

beg of you
net {om money
mod {oa foed ea efothes
Sut ta Leave me

Alone with my poveaty,
And net fo daamatice it,
Ga to take pity on we.
Foa pity is not
What I want.
Help me in a quiet way
Conslstent with wy sel{ reapect
Tg vou ean.



Yeal Self aespect
For being poor
1s not something
T need be ashamed of.

Noa do I need
Any cencessions
Ot ACS2AVaLions,
Whieh demeaa me,
The very Lhought of waich
Saddens me,
For 4£ Lowers me

if you should helo me

Acndeve my fulZ
T s4routd feed proud of
And of fou,

And you in
feel proud of me

And nappy
yourself,

So fet us

Join aands tegethea
And doa

To @aeh other
And 4&tant @ wey
Baotheahood Ondea.



Veal Sekt aespect
Fon being poor
1s nol something
1 need be ashamed of.

Noa do I need
Amy Gencessions
CA Agdseavations,
Whieh demeaa me,
Tae veag Lhought of wich
Saddens me,
For ££ Loweas me

Ta Bf

Bud if you &houdd kelp me

Aandeve my fuck peleniiad,
Z Should feed OLOEEC af myscéd,a
And ef you,

And you in Luan
Mike feel proud of me

happy
with yoursed

ah

So £et us
Join hands fogethea
And do proud
Te each othea
And $fanf a new
Sactheahood Oradea,
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To see this, consider a plesaa in a simple torus (Fig<2a)
where "ic. J» represents its cress section. As is weil known, the magne-

tic field which may be produced by currents going around the toms (Pig.
has a gradient pointing imrards - towards the axis os shown. The B

(4) are then downwards for positive fens sad upeards fer electrons

and the drift surfaces are cylindrica! surfaces which intersect the bounda-

ries of the toreid. This lesds te charee seperetion end rolerization ele-
etric field which in tura ceuse the EXB motion of the plasus cutwards.

Qne therefore finds that « simple torus is unable to hold a plasma in equi-

librium. As we shail see later this fact is simply an expression of the
fam 7° the plasma whereby pissma is throw from regions of stronger

magnetic field ints the regioas of weaker magnetic field.

Consider,on the other hand, a simple axisymmetric airror
nachine. Let Fig.3 represent its cress section. The VB in this case

is directed radially inwards. The \/8 drift is then eximthel, being oppo-

site in sense for the different signs of the charges. The drift surfeces

here are closed vithin the plasma volume ant do not plasua

boundary but ere rather parsliel to it. No charge seperation Mam result

here provided the plasmas density is axisymmetric. It, therefore, afollows
that a simple mirror machine can hold & plasma is libriua. Thisin

mari ee

equilibrius may yet be wastable. But this will be considered later.

B. Remedies for "Open" Brift Surfaces:

While there are many advantages of a toroidal configuration,
it cannot be employed unless the open drift surfaces in such configurations

are effecrively clesed and the polarization electric ficlds are eliminated.
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(4.9)
Instead of considering the actual wirror machine geometry we

shall consider, for the sake of simplicity, a plone infinite geonetry with

the magnetic field B in the s-direction and having a gradient in the y-
direction, (Pig. / ) that is,

(4.108)
Such a magnetic field is cbviously net curl-free, and is not therefore

realistic, since it fmplies hidden currents in space. Nevertheless we

assume this for the sake of simplicity of snalysis and to demonstrate the

most essential aspects of the culculation. The y-coordinate in the expre-
ssion (4.10) corresponds to the radial (or flux) coordinate in the airror
machine, while the x-coordinate corresponds to the azimuthal coordinate.

The density is likewise assumed to be of the fore.

(4.10b)
Then:

(4.11)
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where the first tera in the expressions for V and vy, is the charge and

mass independent BXB drift velocity, the second term gives both the 8

and curvature drift, while the third term (neglected in the expression for

ve because of small electron inertia) 4s the polarization drift (wherein

Va in the BXB drift velocity); ve and st are mean squared averages

of partivle velocities perpendiculer and parallel to the magnetic field.
The other equations governing the dynamics of the syaten are the equations

of continuity for the number densities of ions and electrons n, and

(4.4)

(4.8)
and the Poisson equation

(4.6)

Equilibrium:

In equilibrium we have

(4.7)

(4.8)
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5, DISCUSSION oy

In this paper, we considered the coupling of electrostatic

ion-cyclotron perturbations with lower-hy brid waves. The

interaction leads to wave filamentation. The filamentation

instabilities arise due to the thermal dispersion as well as

the nonlinearity arising from the interaction of the lower-

hybrid waves with the electrostatic ion-cyclotron perturba-
tions. Anticipating the conjecture that the nonlinear fila-
ments represent the final states of the corresponding linear

instabilities, we have compared the corresponding growth

lengths. It turns out that the growth length for the case of

ion-cyclotron perturbations is longer than that of adiabatic

perturbations (Morales & Lee, 1975). Our conclusion is that

such instabilities will probably not hinder the wave pene~

tration deep into the interior of plasma confinement devices.

In the present paper, we have neglected the contribution of

the nonlinear E x B force in studying the linear stability
problem. This assumption is widely used (Morales & Lee, 1975;

Kaw, 1976). However, recently Kaw et al. (1976) have shown

that the inclusion of the ExB, force on the filamentation of

lower-hybrid waves reduces the localization tendency. Accor-

dingly to their calculations, anomalous absorption of the

lower-hybrid waves may occur through a decay process.
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(a) The plasma fons undergo charge exchange collisions
with the neutrals which results in the loss of energy
end momentum of the plasmas

(b) The fast neutrals and the fons formed in charge
exchange collisions may cause further fonization
of the neutral gas as they move through ite 'this,
in turn, can cause further deccel erations

(c) The electrons of the plasma can collide with the
neutrals, thereby move across the magnetic field and

gain energy at the oxpense of the electric Flelds
This would cause discharge of the field and deceele-
ration of the plasma,

However, e discussed by Sherman" these classical processes
are far too slow to account for the fast decceleration of
the plasma over times ~ 0.2 Bece in the Panielsson experiment.
Zt would be necessary to invoke some anomalous oollision ;

frequency for electrons, 80 that they can move acrosa the
magnetic field rapidly enough to acquire the necessary energy
for the ionization of the neutralse As is well known, the
electrons with an energy in the nalghbourheed of the ienization
energy are mich more efficient in ionizing the atom, than
ions of an energye Thus, once the electrons aceuire
such energies, ionization by them will far outweigh other
means of ionization by fast neutrala and the ione produced
through charge exchanges
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We have thugs shown that the mindrum (or eritical) velocity
o£ the plasma, for the fonizstion of the neutrals to set
in is given by the equality sign in fc. (8) which is then

identical with Eye (2).
in actual practice, the electrostatic enercy We will

probably not be shared ecualiy among the electrons. There

mays in other words, be a spread around the energy A of
Eqe (7), so that even at velocities V, < Vv there

may be a few electrons which may have acquired energy

greater than or ectial to © 0. and may thus csuse

fonizationse But this is not likely to be a large numbers

The only effect this may have is to broaden the region of
interaction as, for instance, noted in the observation C (11)
Of Gece 2a

Be theTerminalYelocityson

To obtain an adermate theory for the terminal velocity
and of the entire process of interaction we must pay particular
attention to the observation A (44), namely, that the
entire retardation of the initial velocity took place over
dietances of 3414 os. and over times 1 Oe4 sece

AS plaema comes into contact with the neutrals the
moat important "classical* modes of interaction between the

plaema iona and the neutrals are the followings
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Ode to a "small parameter"

Hatt thee 0 sly sptrtt
the parameter of "smallness"
They eatleth thee small
But great and mtghtlyart thou tndeed:
Thy smallness ts thy mtght
As knoweth all
Great or small,
The mtghttest of equattons
proved of thetr
complextty and dimenston
erumb le
tnto a rubble
and get reduced to
the puntest of relattons
by your sly machtnattons

And the great phystetsts
theorettetans and mathemattetans
seek thee
with anttetpatton and expectattonto use thee
to enhanee thetr reputattonwtth your appltcatton
to mathemattcal equattons
So great art thou
not small
0 "parameter of smallness"
You should be called
the "parameter of greatness"
So, I bow to thee
0 sly sptrtt
the "parameter of smallness"
Or rathen
the "parameter of greatness"



CHASE OF EXCELLENCE

© Ezeellence! Exeellence!! Excellence! t!
Where at theut
I have eearched thee all around
On sother earth
Ia the skies
And ia the deepest hele
Vader the ground
But in vate alas!

May be, thou art reaning
Par ia the heavens
Winking at me teaefagly
Freon enong
The twinkifes stare

May be theu art
Aa iafra red cluster
Which my (human) faculties
Caunet master

Or may be thee art
A black hele,

me

fe fellow these,
To my ELeaster

What have I net done
Te find theet!
i have flowa balileons,
Launched reckets and satellites
And ¥ have set up telescopes,
Te ¢areh thee.
Tt have dived
The fathons of eceans
Te sereunge thee,
And floated
Clebal tenders
Te manufacture thee
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X have gone the world around
Attending conferences and syupesia
Which ebound
Rut ne where
Could thee be faund
Though I ksow
Theu art senewherea around,

O Excallence! Excellencel! Exeallence!
D14 £ Just hear thy giggle
And thy tapish laughter?
Please cone to the fore
Doesn't tease mea anymore
You nischieveus bere!
E am now tired
And * t chase you saynore.

Thea through the sephyr
And the bustling of leaves
Aad the chirping of birds
And the humming of the bees
Y hear a thunder
"Beth thee thinketh
I aw se cheap?
Thou blenderer ft"
"Thou seeketh ae net where thee should
Gol eaak me within thyself
Like they saeketh Cad!"

I an lefe
Baewildared end serplexed
By this maesage odd.
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