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Orn else
please go away

on your way
I don't need
your help.,




“COSMIC BLISS”

On a chilly night

as I ait :

feeling forsaken aend forlorn
I wateh the lights
receding

farther and farther:

And darkness

engulfing me

all avound,

deaving me

into ite depths

as into a black hole.

I struggle to free valiantly,
but resign

And dvifting

in the oaean of

darkness

I feel a sense of
timelessnece

vith past and future
merging into the present.
Witk no hopes

or fears

Or desires.

Vhere all pain ie happinees
and happiness pain.

And kate dissolves

into love

And love _

expands iig dimension
And all distinctions
vanish.

Where the sommunication s
mute, <instantaneous and
eomplete,

And words {rrelevant

And gilence
communiocation {tself.
Then all is happiness,
And I am one

with Cosmos,

A %lﬁﬁi Yfr Uk b \
I am the Cosmos! / ‘f \:\\N \,W;) M )
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SAYS
A 'POOR® CHILD

I am peonl

I know

You bnow

And eveaybedy knows.
1 am hungay!

1 know moxe than
Angbody else does.
Why 1 am pooa?

I don't hnow

Why 1 am hungry?

T don't know.

Bat 1 do bnow

1 have 2o sunvive
With some acspect.
Pon's Laugh

4§ 1 say 'aespeet’,
For 1 do have some
4§ not your vaniety.

1 beg of you

not for money

not fox food en clothes
But Lo Leave me

Alone with my povealy,
And not to dramatize it,
Ox to take pity on me.
For pity is not

What I want.

Help me in a quiet way
Consdstent with my self respeet
1f you can.
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Yeal Self aespect
Foa beding poox
15 notf someilhing

=t

1 need be ashamed of.

'3

Hox do 1 need

*

Ang concessions

reseavalions,

¥

Wi chn
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. To see this, consider 2 plasma in a simple torus (Fig.Za)

where Fic. % represents its cross section. As is well known, the magne-
tic field which may be produced by currents going around the torus (Eiwx’;zij
has a gradient pointing imwsrds - towards the axis as shown. The (/B
drifts (4) are then dovmwerds for positive ions and upwards for electrons
and the drift surfaces are cylindrical surfaces which intersect the bounda-
ries of the toroid. This leads to charge soperstion and vrolarizetion ele-
ctric field which in tura cause the EXB motion of the plassa outwards.

One therefore finds that a simple torus is unsble to hold a plasma in equi-

librium. As we shall see later this fact is simply an expression of the
WhﬁmPMMpmum&Qmmsdumgn
magnetic field ints the regicas of weaker magnetic {field.

Consider,on the other hand, 2 simple axisyusetric mizror
machine. lLet Fig.3 represent its cvoss section. The /B in this case
is directed radially inwards. The {/B drift is them eximuthal, being oppo-
site in sense for the different signs of the charges. The drift surfaces
here are closed within the plasma volume and do not intersect the plasma
boundary but are rather parallel to it. Ne charge separation can result
here provided the plasma density is axisymmetric. It,therefore, follows
that a simple mirror machine can hold a plasma in equilibrium. This
equilibrium may yet be unstable. But this will be considered later.

B. Remedies for "Open" Drift Surfaces:

¥hile there are many advantages of a toroidal confignration,
it camnot be employed unless the open drift surfaces im such configurations
are effectrively closed and the polerization electric fields are eliminated.
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(4.9)
Instead of considering the actual mirror machine geometry we
shall consider, for the sake of simplicity, a plene infinite geometry with
the magnetic field B in the z-direction and having a gradient in the y-
direction, (Fig. / ) that is,

(4.10a)
Such a magnetic field is obviously net curl-free, and is not therefore
realistic, since it implies hidden currents in space. Nevertheless we
assume this for the sake of simplicity of snalysis and to demonstrate the
most essential aspects of the c:lculation. The y-coordinate in the expre-

ssion (4.10) corresponds to the radial (or flux) emdln;ta in the mirror
machine, while the x-coordinate corresponds to the azimuthal coordinate.
The density is likewise assumed to be of the form.
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where the first temm in the expressions for \I1 and V' is the charge and
mass independent EXB drift velocity, the second term gives both the B
and curvature drift, while the third tewm (neglected in the expression for

V‘ because of small electren inertia) is the polarization drift (wherein

VB iz the EXB driftc velocity); vf and v*i are mean squared averages o

of partivle velocities perpendicular and parallel to the magnetic field.
The other equations governing the dynamics of the system are the equations
of continuity for the number densities of ions and electrons ny and n,:

and the Poisson equation

Equilibrium:
In equilibrium we have
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5. DISCUSSTON

In this paper, we considered the coupling of electrostatic
ion-cyclotron pérturbations with lower-hylrid 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 lowerf
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 1s 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 ?Oforce in studving 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 E X?o 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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10

The plasma ions undergo charge exchance collisions
with the neutrals which pesults in the loss of energy

and momentum of the plasma,

The fast neutrale and the ions formed in charge
@xchange collisions may cauce further ifonizatien
of the neutral gas as they move through it. "‘i‘his:»,

in turn, can cause further deccelerations

ihe electrons of the plasma can collide with the
neutrals, thereby move across the magnetic field and
gain energy at the axnense of the electric field,
This would cause discharge of the field and decdele-
ration of the plasmas

However, as discuesed by Shemmﬁ these classical processes

are far too slow to account for the fast decceleration of

the plasma over times ~v o.ﬁr I 8ecs in the Danielsson experiment.
it would be necessary to invoke some anomalous collision
frequency for electrons, so that they can move across the
magnetic field rapidly encugh to acguire the necessary energy
for the ionization of the neutralse 2As is well known, the
electrons with an energy in the neighbourhoed of the ionization
energy are much more efficient in ionizing the atom, than

ions of an ecual energye Thus, once the electrons acouire

such energies, ionization by them will far outweigh other

means of ionization by fast neutrals and the ions produced
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9

We have thus shown that the minimum (or eritical) velocity
of the plasma, for the ijonization of the neutrals to set
in is given by the equality sign in %Ege (8) which 4s then
identical with Bge (2),

In actual practice, the electrostatic energy WE will
probably not be shared erually among the electrons. There

may., in other words, be & spread around the enerqy é of
Bae (7)., so that even at velocities \/0 < \/c&)

there
may be a few elactrons which may have acouired energy

greater than or equal to ¢ CPW and may thus cause
ionizations HRut 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 (i)

To obtain an adecuate theory for the terminal velocity
and of the entire process of interaction we must pay particular
attention to the observation A (ii), namely, that the
entire retardation of the initial velocity took place over

distances of 34 cms. and over times u 0+Z secs

As plasma comes into contact with the neutrals the
most important “"classical”™ modes of interaction between the

plasma ions and the neutrals are the followings




Ode to a "small parametepr!

Hail thee 0 sly spirit

the parameter of "smallness!"
They calleth thee small

But great and mightly

art thou indeed: -

Thy smallness 28 thy might
As knoweth all

Great or small.

The mightiest of equations
proved of their

complexity and dimewnsion
erumb le

into a rubble

and get reduced to

the puntest of relations
by your sly machinations

And the great physicists
theoreticians and mathematicians
seek thee

with anticipation and expectation
to use thee

to enhance their veputation

with your application

to mathematical equations

So great art thou

not small

0 "parameter of smallness'
You should be called

the "parameter of greatness'

S0, [ bow to thee

G- 81y spivit

the "parameter of smallness!'
Or rather

the "parameter of greatness!'




IN_CHASE OF EXCELLENCE

0 Excellence! Excellence!! Excellencell!
WVhere ;t thou?

I have searchad thee all around

On mother earth

In the skies

Aand in the deapest hele

Uader the ground

But is vain alas!

May be, thou art roaming
FPar in the heavens
Winking at me teasiagly
From emong

The twinkling stars

Hay be thou art

An iafra red clusger
Vhich my (buman) facultiaes
Cannot master

Or may be thou art
A black hole,
Batkbning me

Te follow thee,

To my disaster

What have I not done

To find thee?!

I have flowsn balloons,
Launched rockets and satellites
And T have set up telescopes,
To cateh thee.

I have dived

The fathoums of oceans

To serounge thee,

And floated

Clobal tenders

To manufacture thee




I have gone the world around
Attending conferences and symposia
Whiech abound

But no where

Could thee be found

Though Y know

Thou art somewhere around.

0 Excellaence! Zxcellence!! Execellence!
Pid I just hear thy gigale

And thy impish lasughter?

Please come to the fore

Don't tease me anymore

Yeu mischievous bore!

I am vow tired

And can’t chase you saymore.

Then through the zephyr

And the bustling of leaves
And the chirping of birds
And the humming of the bees
I hear a thunder

“Doth thou thianketh

I am so cheap?

Thou blundarer!”™

"Thou seeketh me not where thew should
Col seek me within thyself
Like thou sesketh Cod!”

I an left
Bewildered and perplexed
By this message odd.
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