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Munich, 19 August 1981 (CND) - The following article appeared in
the Sunday Times, August 16, 1981, : 7 i
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E/W -~ WILL MAN'S SUN EVER RISE?

S ]

_ © KRASNYL ARKHIV
® The wost .impurt_ant!' experiment in internd-

; ' Washington has put a stop on all official’
tional scientific co-operation cver mounted—the  exchanges since last autumn. As as result, the .
search for Jusion encrgy—is not under serious  conference is expected to be a flop. : :
‘threat. Though ‘free exchange between Britain, ' ' The rescarch aim is spectacular : o reproduce |
America and Russia has survived all the_crises.\,", ‘on earth the workings of one of “ God's gadgels "
of the last 25 years, a crucial conference in Mos- 'y —the sun—and 5o create limitless, safe cnergy

cow next month will be boycotted by many
Western scientists in protest-at the' Kremlin’s .
cxiling of the nuclear physicist André Sakharov
and the invasion of Afghanistan. West German

' from that most abundant of substances—uafcr.
. _In the 1950s scientists were grappling with the
. problem independently. The first suggestion for
. wco-operation between the three nuclear nations

anl French scientists have® said they will 'not - -came one frosty morning in the spring of 1956,

ut‘t.egtd. Some Brlitish' and Americans will go, but « and from the most surprising quarter.

- Special report by ELAINE POTTER - &, Ch

- ON APRIL 24, 19536, Igor Kur-

{1 stientists.

chatoy, father of the Russian A-
bomb, set off early from Lendon
for Harwell, Britain’s nuclear
rescarch headquarters in Berk-
shire. There was still frost on the
ground but the day promised to
be sunny and warm. He was
tense and asked for quiet in the
car, concerngd about the out-
come of what he was convinced

would be a momentous lecture to

a group of. Britain's top atom
scientists. , z
For 20 years the Soviets under

Stalin had been virtually ¢ut off.

from all contact with = other
Now  Russia's’ most
eminent nuclear physicist, on a
visit to  Britain with his new
political..masters Khruschey and
Bulganin, was about to push for
re-eniry  into  international
science with a bold stroke: he
would talk on a stibject w_hi.ch was

classified as top sectet in every

country where scientists had be-
gun to look _at it: Britain,
.America and Russia.

The subject was fusion—the
attempt {o produce, in a Sow
and contreiled way, exactly, the
'same kind of energy ‘as is:re.

. leased explosively by the hydro-

‘gen bomb. By:1953 both America
and Russia had exploded H-
bombs, but research on the “impact. ‘A powerfully built man, “Buster™ Crabb, a

peaceful  counterpart-<referred
ito. by scicntists simply by -its
gnitials CTR (containe thermo-
inuclear reactions)——was. drag-
‘ging. LR Y T T

S o P e

Kurchatov’s arrival at Harwell
was preceded by a ldarge brown-
paper-wrapped . package which

. most unusually passed un-
checked through the perimeter
_ security gates. It contained, in
' English translation, the full text
of the talk Kurchatov was to give,
and a copy was placed on each of
the 250 seats of the large lecture
theatre where he was to speak.
Many of the sclentists present,
including some working on the
- British H-bomb at nearby Alder-
thaston, were ‘not even aware of

I

Dt Kei

Aldermaston’ physicist, recalls

1hai. ““ the, mostesignificant: thing .
. seemed to: be that the”Rubsians

~ were at Harwell at all.” -
. Those ‘more directly involved
warning and discussed before.
-hand what sort of questions they
‘might ask &0 as not to reveal their

. own work or even that they had:

any knowledge of such work.

_exciting, particularly for those
‘who knew that just 50 yards away

o fmm’,thg lecture hail,' Britain's
 “most ‘ainbitions CTR project—a

‘ device® called Zeta—was under
_construction, ; : i

4 with a baritone voice {and long
- flowing beard, he describgd the
Russian wotk w surprising and

impressive detail. g

“tam # 1t wasa fine exposi{ion.‘,” says

L -

" the C‘l‘%ﬁrnrk being done there. decided 'they

ih’ Robérts,“then a top 't Jeast one of their CTR devices.

in CTR 'had received advance

Kurchatov made ‘an immediate

Professor Thomas Edward Alli-
bone, a senior British fusion
physicist at the time, “and we

“all felt the Russians had stolen’

a march on us. We were as much
impressed by Kurchatov's des-
cription of their failures as by
his description of their successes.” .
. Dr Scbastian Pease, also there
that day and now in charge of

. Britain’s fusion programme, says
&.that

Kurchatov's = revelations
*made it clear that the Russians
‘knew a great deal.” So much, in
fact, thdt British  scientists
should redesign

But the main significatice of

“the talk was not in its scientific '

‘content: it lay in the fact that it
“was clearly intended to end the
strict secrecy that had enveloped
CTR research = throughout  the
Cold War. The scientific and cost

- benefits of opening the subject

up to an internationalsexchange
~of iaformation would be enor-
mous, for at that time cven

... The atmosphere was tense and. . America and Britain were keep-

ing their CTR secrets from each
other. :

. The post-Stalin thaw was then
under way but Fast-West rela-
tions were still very tense. It
was during this very visit by
Soviet leaders that Commander

vanished  mysteriously © while

Capparently surveving - Soviet

ships in Portsmouth harbour.
Yet here was one of thé world’s

' miost  secretive socicties taking
. the initiative to declassify a subs
tject

intimately allied to the'
development of the most destruc-
_tive weapon in hqmaq history.

(%)
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FUSION is one of *“Cods
gadgets,” because it is nature's
way of producing energy in the
sun and stars. Their enormous
gravitational pressure compresses
and fuses together the nuclei of
hydrogen’s  so-called  “light ?
altoms at super-high temperature
to-produce the energy that lights
our universe and keeps our world

alive, - : s :

On carth, energy from coai,
oil, wind or waves all derives -
originally from heat radiated by
the sun. Each of these sources is
merely a transient storehouse. of
the sun’s energy. ;

- Scientists discovered how 1o
rclease « enormous - energy  by..
splitting the atomic nucleus—the
process called fission—in the’
forties  and  produced the A- .
baomb. But fusing nuclei is far
more difficult, For one thing, it
demands unimaginably high tem-
peratures: the temperature .
inside a blast furnace, for
-instance, can reach 1,700 degrees
centigrade  but  fusion requires
100 million degrees and a method
of containing the super-heated
hydrogen—or plasma, as it is .,
called. o ‘ i e

Before the war most scientists -
thought it would never be pns-
sible tn ‘achieve the reauired
temperatures on ecarth. 1t was the
explosion of the atomic bomb in

1945 that produced for the first
time the temperatures reguired
* for fusion. By 1953 both American |
and Soviet scientists had created
a fusion bomb, the H-bomb, but
the ' relcase of thermonuclear, ¢
energy was, of course, explosive
rather than controlled. b
- When Kurchatov spoke at Har-"
well, nuclear scientists  had ..
already spent a decade trying to
design containers—usually called
bottles—in which magnetic fields |
would trap the plasma long.
enough to produce fusion energy.
But the difficulties were proving
daunting—far = more!  daunting
than the pioneers inithe field had
ever imagined. 5 b B

THE PIONEERS were in fact
British and they were motivated = .
not by high-minded notions of

PN
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‘than they preduce through
Bui optimists predict reaching break-

~ solving the world’s energy probe

'Jemﬁ. hut by
military and pure

r : 1 scientifi¢
interests, From the milit

ary views

point, for instance, CTR seemed.

10 ofier a copious source of the
heutrons  essential for weapons
research, il ;

In March 1945 George Paget

Thomson, professor of physics
at Imperial 'College, London,
walked into the office of a junior,

Dr Moses Blackman,
some scribble
ted a

achieved.

carrying
| notes that suggess

@ Thermonuclear fusion, in 2 homb
ot reacler, is caused by fusing two
hydrogen atoms to produce a helium
nucieus. The new nucleus weighs fess
than the original atoms with the lost
mass appearing-—in conformity with
Einstein's principle—as energy. But

temperatures of hundreds of millions
ol degrees are needed to create a
fusion reaction. In an HW.bomb this

great heat is provided by the A-bomb
trigger. To make fusion enerpy the
problem is to raise and contain the
necessavy  high temperatures, The
tokomak  (ahove) is  the  most
promising davice, It consists of a
vacuum chambeor, like an inner tube,
the “forus.” fota it is introduced a
puff of gas which is heated by an
ctiormous electric current, which also

" produces a magnetic field. The gas is

turned into plasma—a mixture of
electrified particies—which is affec
ted by magneétic fields. In the 1oko-

. mak, the magnelic field confines the
plasma inte a snake in the middle

of the tube to prevent. the
touching the walls where it
contammated and cool. So
the devices consume more

plasma
will he
far all
energy
fusion,

even in the 19205 and commereial

viability by the end of the century.

J"."'q"“-l—f‘ﬂ"' SRR e o

-gallons of poirol, 2

If 0, the rewards could be stagger.
ing.  One gallon of water could
produce a5 ‘much energy ,as 300

a combination of ning son of a Nobel

G

r.- 53/

b 5
Thomson, the Nobel-Prize win-
prize-winner,
i American A-
. bomb builders and was familiar
with early US work on hydrogen
bombs, He now asked Biackman
.. 1o do some’ calculations on how
~ plasma might behave in the de-
‘vice his notes describad. Remark-
,.ably, the device was a toroidal '
- (doughnut-shaped) magnetic
! bottle {similar in concept to the
¢ devices most commonly in use
“ today. ' :

j:v-ha-d advised  the

way gFFR might = be . Blackman, now emecritus pro-

i-fessor,l was initially cool. “ 1y

“wasn’t: my sort of problem,” he

. +says, “ but things were very difi-

‘ierent in those days. A request

+ from the head of your depart-

.. ment (was an order. I had no
option‘ but to obey.”

But Thomson himself was so
convinced that solutions to the
scientific  problem  would bhe
found - rapidly—with huge com-
mercial ‘benefits to Britain—that
within two months he had lodged

“under his ‘and Blackman's name
a secret patent application-for a
_thermonuclear. device. .

Before the calculations were
“even completed Thomson set two
young PhD students at Imperial
College (Stan Cousins and Alan
Ware) to test the ideas. Their
. small under-equipped university
laboratory became the first in the
world to mount CTR experimeiits.

Later these efforts, were com-
bined with those of another group
which had been working quite
-independently at Oxford's Claren-
«don laboratory. This group was
Ied by a young Australian student
- called ;Peter Thonemann, *an ob-
( sessiver* experimentalist, work-
under §  Churchill's = war-time
_scienceé advisér, Lord Cherwell.

. Thonemann was not motivated

by trying to solve the world's .
energy: problems either—nor, in

his cage, by military considera-

tions. It was,” he now says
-simplyy “ the problem itself and

lrow to solve it.” :

Surprisingly, the work was not
classilied as secret until 1951,
The Thonemann team then
moved to Harwell and the Thom-
son team io the equally secure
centre  at  Aldermaston.  From
then on personnel were posi-
tively vetted, the Official Sccrets |
Act signed, safes sccured 1o the
floor and all the windows barred. ~~

( /{/mafﬁ)
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"IN RUSSIA, Kutchatovis enthue:. .

iasm ' for CTR'w } 8]
¥ 1950 byer;wo'jo'ﬁtig‘- dentistelthen
“ working con the H-bomb—<Igor
i+ ‘Tamm and the young André Sak--
» harov, whose fate now, ironically,
& is threatening the whole coopera- .
¥ tive' programme. Like G. P,
/. Thomson, these two Soviet scien-

tists produced theoretical descrip-

e

« And, like - thesoriginal ‘British |
i, design, it ‘wad*doughnut-shaped
- and bound by.'a magnetic field.

4 (The similarity ;almost ' certainly - deals . with

- owed something! to the fact that
! Klaus Fuchs, thé spy who passed
“; the A-bomb sedréts to Russia, was
. head of theory 4t Harwell in the
late forties and hdd been con-
sulted about. CTR by Allibone

" and Blackman). . G
Kurchatov’s - fé'action was
recorded by his.dssistant and bio-
i grapher L . ‘Golovin. - Kurchatov,
“t already the most powerful scien-
¢ tist in Russia, was sitting, in- his,
study! on New Year's Eve 1950
; when he turned to Golovin and»
g said: “ SakHarov has boosted us to

v

# tackle the second gtomic probleni/} BY ‘NOW all three hations’ CTR

i of the twentieth céntury which is.
- 1o less magnificent [than fission] :
—bhtaining. boundless energy by
burning the ‘wa

of the,oceanl, Dad

America’s CTR work staried

in- around the same time as Russia’s.”

I begn in a désultory fashion at
- Los Alamos as---ggmelhing of a-
hobby ”  for 'A-bomb sciontist
James Tuck (an _ex-Briton), but_
in 1951 it was jerked into life by
a bizarre event, - il
~ On March 24 President Perdn
of Argentina announced to an.

+tions. for a containment deyice." astonished world thit his scien-
tists had actually harnessed the

.energy  of the H-bomb. ' That
“completely ' original  system
creating  artificigl
suns on-earth,” Ite declared, - -
In fact the claim turned out to
“be a hoax by an Austrian-born
" physicist, Dr Ronald Richte;' bug
it  did  galvanise  American
~physicists. Within months there
were no fewer than three differ.
ent methods of CTR under re:
.search—the. so-called * pinch ”
System ‘at Los Alamos, _the
*stellarator ¥ at Princeton. Uni-
versity, and. the * magnetic mir-.
ror machine ™ at"the University
Of Califoenia. o e o o0

Pprogrammes were fop secret, The
Berlin airlift crisis, the Korean
war and an escalating arms race
riaised  East-West - tensions

e Th‘t's‘a prob‘ie“ t a‘t.on,‘ Fa"’- givql‘::ll{igh_:r‘ﬂw ﬂnd%hy, lhéh. did’ the

one’s whole life to} ”+

.., That night, Kurchatov decided
i that CTR:work should move from .

L dmmediately, and withih months®
~sLev  Artsimovitch: « latey
. emerge as’'the star of jhe Soviet
+sand worldfusion - story—was. in

-, charge of a‘laborg}nry withmere * Lisenhower,

» ‘than 100 wo.rk‘ers.r,. e o i
" It was this group! that developed
- d device called th
‘" refinement of “the original:
- doughnut-shaped » bottle) which’'
, today dominates .CTR research -

- ¢ theory to the laboratory. Accord- T’ t
./ ing to Golovin, méney was found.ﬁ%vktelﬁ**ﬂsamst" the -

e .tokomak (a

ussians come to 'make that his-
(torie  first step towards §, €04
© Operation in 19567 S
I’ fact it did not gn com.
. grain  of

yventsy A thawin the Cold War

“to " begdn after the death of Stalin

in 1953, In  the same year
America’s new president, Dwight
; b - gingerly easing
America qut of the Red-baiting

cCarthy era, called at the UN
‘for a tonference on ‘the peaceful
use of nuclear sciénce. His call
-was 'heeded when, . in 1955, the

first international conference on °

around thé world,’ Sakhar,mﬂ,.,iai%g“ls eaceful Uses_o‘fl.A"Full‘.r!s _Wa~s“hgld

the foundations for the tokoma

—and was elected to membership.,

Mt Getteva,

; . Although no secrets were given

of the Soviet Academy of Sciénces - WV, it did “become clear that

far this wbrk—although he per-
remained: on ;m lit@;g| ¥

sonally
projects. oo

W e

there was no immediate prospect
,,ngﬁ,_}u;eg,kt'hrough to commercial
gt TR | ! !

-with

. Operation.

O 5.2
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fusion energy, and this—allied
the continuing political
thaw—encouraged Kurchatov. to
make a bid for interuational co-
Since early profits
were not at stake his chances
were improved.

But what were his personal
motives? Anna Livanova, a Soviet
scientific journalist writing in the
sixties, says Kurchatov * was very
concerned about physics having
become associated with the bomb.
He thought physicists now had a
great responsibility to use physics
for peaceful purposes.”

Even so lie would not, of course,
have taken his initiative without
the approval of his political
masters, and Anna Livanova
records that Kurchatoy © always
had a very sharp sense of what
the fecling of the time was, which
way things were moving.” -

- The way things were moving
in the Kremlin at that time was
towards opening up a variety of
contacts with the West—if only
out of self-interest. Khrushchev
was deeply worried about Russia's
lag in the technology and arms '
race and was putting out feclers
about restrictions on atom bomb

. developments.

Kurchatov began his push for
international scientific coopera-
tion with an address to the
historic twenticth congress of the

- Soviet Communist Party in Februs

ary 1956, at which Khrushchev
made his famous denunciation
of Stalin and gave credibility to
Russia’s expressed desire to ‘end
the prevailing Cold War.

“ We Soviet scientists,” Kurcha-
tov told the congress, “ would like
to work on this most important
scientific problem together with
the scientists of all countrieg of
the world, including those of
America, whose scientific and
technological attainments we
value s0 highly.” Immediately
after the congress Kurchatov
began preparations for his visit
to London.

Kurchatov met his British
counterpart, Sir John Cockcroft,
at the Athenaeum. Cockcroft
takes up the story. “I had not
met Kurchatov before but was
greatly impressed by his intellig.
ence and by his eagerness to talk
about collaboration in. atomic
energy work. We had a very
animated discussion at the top of
the Athenaeum staircase where
he was able to go much further
than I could reciprocate, having
no idea of the way the discus.
sion would go. He suggested that
he should deliver a lecture at
}}llqm:ell. and I agreed to arrange
this.’ :

There was nothing so discreet,
though, after the event. The
Soviets exploited it for its maxi- ,
mum propaganda value. On his.
return to Moescow, . Kurchatov

S
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To.convince Western scientists,
Artsimovitch made a bold move:
- although East-West tension. was
again high, this time over the
Soviet invasion of Czechoslovakia,
he invited a group of, British
scientists. to his dacha outside
Moscow to discuss, not just an
exchange of information; but for

the first time a joint experinent, *

What the British had {0 offer
was a mew lasor technique For |
precise measurement of the very
high temperatures the Russians
were . -claiming. . The group
included John Adams, the retiring |

head of Culham, Sehastian Pease,

appointed to succeed Adams, and
Nick Peacock, one of the best
diagnosticians in plasma physics, ¢
As  Pease
~+worked out how such a joint
experiment could be set up, Pease
says he felt sure that somewhere
up the line obstacies would pre.
vent it. ¥ But everybody I took it
to said ‘ yes’ in disbelief, because
they thuught somebody further up:
the line would say “no*? It was
not until five tons of equipment’
and three British scientists landed
in. Moscow in March 1969 that
anyone knew for certain that the
ioint exercise would actually take
place, -
. Peacock, who headed the Brit.
ish “group, says: “There 'wers
some, particularly in the Foreign
Office, privately horrified about
us. going. The Foreign Office
wouldn't even let us shop in their |
. shop while we were there = .~
The scientists lived among their

paid.in roubles by, the Rusgian:

_»_'_I‘hey, were. hasctjfﬁ_t the;-K.nj_ﬂ';ha-}‘-‘.; ,7 X TRy ey il
: ; “° . Last year INTOR produced its :

first, 650-page report. It recom.

- mended that work should pro-

ey

tov Institute and attended all the
seminars and collogquia on plasma @
physics and, as far-as they could
judge, were included in all reles=

vant discussions.

Peacock and his group. were at
nine months, 3!

the Kurchatov
Towards the end of their stay in
- September- 1363, ‘Peacock made
_publit the preliminary results of,
their!joint experiment: Artsimo-:

vitch’s optimism about the Soviet. :

"

tokomak was dmply justified, he -

' said—the temperature was even "'T.,‘
higher than the Russians had 2

originally claimed,

“ The Amerieans ﬂi}aped-,"'i-‘sa?t_s-d}:
1e. i

Peacock. * They just dropped &
stellarators and immediately

persuade them to keep their stel-
lurater programmie going as h

thought it might still prove the d

- best soiution ju the end (a judg-

ment which Fesults now being !
‘obtained from stellarators, par-,

tirniarley in Weoot Cetmany  are

'S SUN BYER RIsE?

: ; . s . between.
and  Artsimovitch ‘

1979 an INTOR workshop (the
(initials stand for International
. Tokomak Reactor) funded jointly

‘would® be constructed was loft

ly con- "
verted them int6 tokomaks” ©
Artsimovitch tried in vain to ¢

i

~ But after the Peacock report”
¢veryone—Russia, America,

“ Europe and Japan—reorganised®

their programmes towards bigger °
and bigger tokbmaks. :
& S e

B Fusion is like

v, Everest: there

... During the seventies higher and |,
‘higher temperatures were

~achieved and were sustained for
~longer and longer periods. The
scientists’ enthusiasm increased :

and so did the international co-
operation with a new agreement

ixon and Brezhnev in’
1973. ; v '
The next major step came in

- January 1978 when the Interna.
“tional Atomic Energy Authority

put out feelers to see whether .

‘the time had arrived for a joint

international fusion project to

begin. The aim was to establish
the world’s first energy-producing

reactor. (All the experiments so
far are consuming . far more

energy than they are creating

- although break-even point is com-

ing closer all the time.) i
The response was good. 1In

by Russia, America, Europe and
Japan was set- up. Some 100

~ scientists, engineers and tech-
- nicians from all these countries -
- were allocated specific tasks to -

Russian colleagues and were dven = :--:‘f::?ursué im their own institute and

our joint sessions were held in
Vienna.i =

cced. toward building an inter-
‘national reactor.
' Thé sticky question of where it

opeit, awaiting the results of the, '
fiant expérimental tokomaks cur-
W e R S

rédhy being built in America,
Ruslia, Japan and Europe (at
Culltdm). But the preliminary

cestimate was that an INTOR re-
actor could be under construc- -

. tion at the guesstimated cost of

2 billion by the early nineties.

' Whether this proves to be as -

“unrealistically optimistic as so

many other predictions in the

CTR saga’ depends on,govern.
. ments providing sufficient funding

—and whether the remarkable era
‘of internstional cooperation will
continue, t :

P 2L

-

.:degencrate intno  just

e e TS

No one involved 1mn CTR now
seriously doubts that fusion will
provide energy, Although immen-
sely complex engineering and
technology problems remain, the
physics problems are essentially
resolved.

Soine physicists, such as Peter
Thonemann, think that the ccono-

mics of producing fusion cnergy
- might prove hard to support, hut

even he says: “ Fusion is like
Everest. It's there. The mountain
had to be climbed. We will have
fusion power.”

But achieving it, even by the

~turn of the century, will certainly
_demand more money than gov-

ernments currently seem willing
to spend. Far more has been spent
on refining the destructive

- characteristics of the atom than
4n taming it for the permanent

and peaceful solution of man’s
energy problems. (Two examples:
Britain plans to spend some {6

* billion on the Trident missile pro-
+ ject but its totel spending on

fusion at Culham so far is only
around £120 million. And, al-
though America last vear deci-
ded to boost spending on fusion
to about $1 billion a year, this is
only 2 third as much as next

* year's nuclear weapons budget.)

"> And it will ceriainly demand a

" climate in which international
¢ scientific co-operation can con-
‘tinue.!

Some observers believe that

_there is more behind the protes:s

of Western scientists than Kthe.Lr
expressed distaste for the Soviet

" treatment of eminent colleagucs
. like Sakharov and revulsion at the

Soviet invasion of Afghanistan.
The threatencd break wmay alzo
illustrate the belief held by many
scientists that, the closer fusion
gets to commercial feasibility, the

. Jess likely is the international,
_pooling of information to con-

tinue.

But whatever the reasons, a

" unique and hopeful cra is looking
.shaky. If it ends it will be a
tragedy at several
important point . of contact
between East and West will be
lost; the achievement of fusion

power will be delayed; and, in all *

likelihood,. the smaller countries
awill have to drop out. .

The danger is that a muli-
‘national effort that promised to
“help  the: whole
another
~manifestation of rivalry between
the two superpowers.

levels. An.

world  will.

&>
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