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V I I nt er n at i onal Sch ool
on N eu t r on P hy si cs

neut ron induced react ions on unst able t arget nu-

clei were al so repor ted. T hey are import ant in

ast rophysics.
T he part i cipant s called for support for advan-

ced st udies in nuclear physics wi th neut rons and
suggest ed that t his Workshop should become t ra-

di t ional and of internat ional st at us.
8-18 Oct ober 1990, A lusht a,

t he Cr im eaÄ Ó Á Í À

T he Workshop aimed at considering t he ðî çÿ -
bil it ies of upgrading now operat ing and of creat -
ing new powerful sources of neut rons. T he scien-

t ifi c leaders of al l high intensi ty neut ron sources
took part in t he Workshop. Among them were
9 scient i st s from t he JI NR Non-M ember St ates
and 50 from the JI NR and t he USSR. In à num-

Üåã of report s qui te new ideas were advanced. I t
is acknowledged t hat fi nancial support from the
Inst i t ute of Nuclear Research in Troi t sk has con-
t ribut ed much to t he success of t he Workshop or-

ganizat ion.

This School dedi cat ed t o t he memory of Pro-
fessor I .Ì .Frank (23.10.1908 — 22.06.1990) , the No-

bel Prize W inner , was organized by t he JI NR
with support f rom the Minist ry of At omic Power
and Indust ry of the USSR. Special ist s in neut ron
physics discussed modern t rends of development
of neut ron sources, present st atus of exper imen-
t al and theoret ical research in the fi eld of con-

densed mat t er and nuclear physics wit h neut rons
as well as their great potent ial t o be real ized.
General survey of scient ifi c act iv it ies at already
operat ing sources of neut rons and at those under
const ruct ion in dif erent count ries has been pre-

sent ed. 251 scient ist s from 18 count r ies took part

in t his School .
The School Proceedings were published by the

Publ ishing Department of JINR in 1991.

I nv est i gat ion of N u cl ei w it h N eu-

t r ons U SA - U SSR W or k sh op on C on d en-

sed M at t er P hy sics12- 14 M ar ch 199 1 , D u b n a

The I I Workshop was at tended Úó 80 scien-

t ists, including 15 from the JI NR Member St at es,
1 from the USA and 50 from the USSR. T here was
discussed the present st ate, perspect ives and the
program for physical invest igat ions in t he frame
of the proj ect of t he new high resolut ion neut ron
source (HRNS). T he resul t s of j oint exper iment s
of LNP (JINR) and LNPI (Gat china) on the de-

terminat ion wi th à record precision of t he neut ron
lifet ime by t he UCN st orage method were fi rst
reported. T here were present ed recent result s in
the physics of fi ssion that permit ted one t o look
É éåãåï 11ó at the descent of à fi ssioning nucleus
from the saddle point . T he cross sect ion dat a for

~

18-21 J u ne 1991, U pt on , U SA

T he Workshop was organized by leading neu-

t ron cent ers of t he USA and the USSR wi t h the
support of t he Department of Energy of the USA
Government . T he Workshop was held at the Brook-

haven Nat ional Laboratory, and i t was at tended
by 10 scient ist s from the USA and 10 from the
USSR. T he USSR delegat ion consist ed of 4 sci-
ent ist s from JINR, 3 from t he K urchat ov Inst i-

tut e of At omi c Energy and 3 from t he Petersburg
Inst it ute of Nuclear Physics. T he USA neut ron
scient ist s were from Brookhaven, Oak Ridge, Los
A lamos, A rgonne Nat ional Laborat ory and from



the Nat ional Inst i t ut e of St andards and Technol-
ogy. Discussions concent rated on most interest -

ing resul t s in t he fi eld of t he physics of condensed
mat ters obt ained by neut ron scat tering methods
in the USA and USSR, as well as on perspec-

t ives of cooperat ion in invest igat ions at neut ron
sources. T he emphasis was put on the study
of high temperat ure superconduct iv ity and de-

velopment of the small angle neut ron scat tering
method.

T r a i n i n g C e n t e r

The 1991 year marks the beginning of act ivi ty
of the Dubna Training Cent re of Moscow St ate
University and M oscow Engineer ing and Physical
Inst i t ut e at t he Joint Inst i t ut e for Nuclear Re-

search.
The Cent re has the fol lowing direct ions of t rain-

ing:
- nuclear physics;
- part icle physics;
- nuclear methods in condensed mat ter

physics and in à high temperat ure
superconduct ivi ty ;

- radiobiology.

The t raining cent re admit s student s in t heir
senior years after fi nishing t he general physics
courses and l istening to the primary special courses
in the corresponding fields.

Student s in t he Cent re l isten to lectures that
are given by leading scient ist s of t he Joint In-
st it ut e for Nuclear Research (JINR), t he Mos-

cow St ate University, t he M oscow Engineering
and Physical Inst i tute and have à scient ifi c prac-
t ice at t he laborat ories of JI NR. Dur ing this prac-
t ice they get an experience of working at exper-

iment al facil it ies such as proton and heavy þ ï
accelerators, à neut ron pulsed reactor and à com-

puter cent re.
À normal durat ion of full program t raining at

the Dubna cent re is two years. I t is qui te possible

~

t o admit st udent s for short er per iods t oo, includ-

ing one or two mont hs of int ense courses on some
selected t opics. T he working language for foreign
student s is Engl ish.

I t is possible t o admit post -graduated st udent s

also who could l ist en t o lectures on some chosen
subj ect s and t ake part in scient ifi c researches at
JINR laborat ories.

Of JI NR l aboratories t he Laborat ory of Neu-
t ron Physics is the basic one in the fields of nu-

clear methods in condensed mat t er and in high
temperat ure superconduct ivi ty. T he Laborat ory 's

scient ist s give courses of lectures in
- methods of invest igat ing condensed mat ter

at nuclear reactors and accelerat ors;
- fundament al neut ron physics and t he phy-

sics of neut ron sources;
- low temperat ure physics;
- t heoret ical aspect s of t he physics of condensed

mat ter ;
- t he physics of high temperat ure supercon-

duct ivity ;
- methods and inst rument at ion of experiment s

wi th neut rons, et c.
Besides t hat t he student s acquire exper ience

in experimental dat a processing, work on modern
personal computers and knowledge of t he elec-
t ronic equipment that serves t he inst rument at ion
sui t of t he Laboratory.



D at es o f v i si t
15 .01- 19 .0 1

19 .04 — 19 .05

20 .09- 30 .09

11.02- 14 .03

14 .02 — 06 .03

25 .02 — 08 .03

16 .11- 08 .12

25 .02 — 08 .03

16 .11- 08 .12

2 7.02 — 09 .03

11.03- 14 .03

26 .05 — 29 .05

11.03- 15 .03

08 .04- 13 .04

09 .11- 20 .11

22 .04- 26 .04

02 .05- 15 .06

25 .05- 08 .06

03 .06- 14 .06

10 .11- 25 .11

13 .06 — 14 .06

18 .06 — 28 .06

20 .06- 30 .06

20 .06- 30 .06

20 .06- 30 .06

20 .06- 30 .06

20 .06 — 30 .06

20 .06- 30 .06

24 .06 — 28 .07

24 .06- 27 .06

24 .06 — 27 .06

24 .06- 27 .06

24 .06 — 27 .06

24 .06- 27 .06

24 .06 — 27 .06

24 .06- 27 .06

2 7.06
26 .06 — 14 .07

26 .06- 14 .07

0 1.07- 3 1.07

14 .0 7 — 28 .07

14 .0 7 — 28 .07

07.09- 08 .09

02 .10- 05 .10

L i st o f v i s i t o r s f r o m n o n - m e m b e r st a t e s o f t h e J I N R i n 1 9 9 1
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T U , K i em n i t z
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Dr Í Hartmut
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D r Ð R ei ch el I F K , R ossen dor f F RG

United Kingdom
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RAL, Chil ton
ESPOO, Helsinki

Dr R Osborn
Prof P Hi ismaki

Prof S Raman
Dr Í Lauter

ORNL , Oak Ridge
I LL , Grenoble

USA
"ãàëñå

P r of L i u Z igzi

D r Â K oen i g

D r R B en zi n g

D r W B i r k h ol z

A cademia Sinica, Bej ing
Inst i t ute of Physics, Leipzig
Imperial College, London
High Technical School , Leipzig

China
FRG

United K ingdom
FRG

Dr P D uke

Dr Â L ippold
Prof J i an-Gao Zhao

Prof Zhan W en Shan

Prof L iu X i ang L in
Prof W u-yan L ai

Prof Sun Shen Tai
Dr Y ang L iny uan
Dr G B auer
Dr Ò B room e
Dr J Carpent er

D r Ê N oak

Dr G Russel

D r Ê Sum i t a
D r I T horson

Prof N W at an abe
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Dr G St r iele
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Inst it ute of Physics, Leipzig
Academia Sinica, Bej ing
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U n i t ed K i n gdom

F R G
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P e r s o n n e l

The Laboratory st aff consists of permanent and non-permanent contract employees. Most employees
from the USSR have permanent posit ions. À tot al of 580 st aff posts were occupied in 1991. St aff
details ðåã department s are given in the Table. Under non-permanent cont racts specialist s from
member st ates of the JINR and non-member st ates are working. Among them there are cadres from

Bulgaria, Germany, Cuba, Czechoslovakia, Hungary, Korea, Mongolia, Poland, Romania and Vietnam.

S t a ff S i t u a t i o n i n 1 9 9 1

Scientists
(per m' ,nent )

Engi neers
(permanent )

T echni ci ansD ep ar t m ent s Scientist s
(non-permanent )

Engineers
(non-permanent )

Neutron Sources
and Reactor Safety

Sector

~~

6 0

~

17

Con densed M at t er 21 16 2 0

~~

N u clear Phy si cs 2 9 13 13 1 1

Applied Research,
Low Temp. Sector ,

Radiation Res. Sector
1 1 13 12

~~

Com pu t ing 1 7

~

3 0

~

15

Technical and Admi-
nist rat ion Services 8 0 166

T O T A L 85 50 215 10 220

F i n a n c e

The Laboratory 's expenditure for the f i na-

nci a year 1991 was 11.27 million roubles, the cor-
responding fi gure for 1990 was 9.02 million rou-
bles (see Table 1). This was supported cent rally
by the budget of the Joint Insti tute for Nuclear
Research, à constituent of which is the ÜàÜî ãà-
tory of Neutron Physics, and, externally, by na-
tional programs funds and fi nancial contributions
on contracts. Part of the Laboratory 's budget is

assigned to the JINR for the Administ ration Divi-
sion and common services. The other part covers
the Laboratory's staff expenditure, research and

89

development , neut ron sources maintenance, build-
ings, et c.(see Table 2).

Posit ive balance between funds received (Ta-
ble 1) and paid out (Table 2) formed thanks to
nat ional programs fi nancing and cont racts. I t was
at the disposal of the leaders of corresponding
proj ects for them Ñî be able to employ extra st aff
members on the short -term cont ract basis and to
purchase necessary materials and equipment .

The materials, research and equipment devel-
opment expenditure was reduced essent ially this
year in connection with the increased expendi ture



r eceiv ed addi t ion al l y (not i n di cat ed in T abl es) for :

3 352 t h .

3 660.6 t h ,

the upgrading of the
3BR-2 reactor
the construct ion of the
High Resolution
Fourier Diff ractometer
the development of the
texture É|éãàñÔî ò å1åã

on the other items of the budget caused by infl a-
t ion. The Laboratory 's Directorate made great ef-

forts to fi nd ext ra sources of fi nancing as the Lab-
î ãà1î ãó'â resources were insuffi cient even to main-

tain and run sat isfactorily the existing research a-
cilit ies, to say nothing of the development of new
instruments.

In 1991 the LNP Directorate applied to the
JINK Directorate for the fi nancial support of some
proj ects of advanced neut ron inst rument s and had

$ 99.2 t h

T a b l e 1 . C o m p a r i so n o f 19 9 0 a n d 19 9 1 B u d g e t s ( I n c o m e )

I ncom e
1991

I n com e
1990 C h a n g eI ncom e

t h . r oub les % t h . r oub les %

~

750 0 .25 34 8 .8 59 6 7 + 40

20 0 0 .02 00 0 .0 2 2 18

Laboratory budget from JINR
National program on
solid state physics
National program on
high temperature superconduct ivity
Other programs

1435.0

235.4

16

3

1389.0
381.5

12

3

— 3

+ 6 2

f Î ÒÀ Í 11270 .79019 .2 àî î 100 + 25

L a b o r at o r y ' s f u n d d i st r i b u t io n i n 199 1

External income fees
to JINR., 6%

Budget fees
t 0 JI NR, 9%

Ex t e r na l
- ~ >c mme . 2 7 'À

Laborat ory
budget from
JINR, 58%

9 0



T a b l e 2 .

Exp end it ur e
1991

Ex p en d i t u r e
1990 C h a n g eE x p e n d i t u r e

% % %t h . r o u b l es t h . r o u b l e s

N eu t r on so u r ces

I B R - 2

~

701.1
310.1

~

+ 68
+ 26

417.5
246.0

Staff cost s
0 ther expenditures

ÕÂ Â - 3 0 + 1Ë 3Å - 4 0

447.4
102.9

~

+ 65
+ 86

270.6

55.4

~

Staff costs
Ot her expendi tures

O t h er D ep ar t m en t s
2909.6
449.4

36

6

+ 6 3

— 72
1788.3
1578.0

28

24

213.4
179.3

~

342.7
197.6

~

155.0

~

310.2

~

+ 100

142.3
59.8

205.0

~

71.3
202.2
316.5

~

— 5 0

+ 2 3 8

+ 5 4

StafF cost s
M aterials and equipment
Elect ric power , heat
and wat er supply
Bui ldings
Long term suppl ies
and services
Short term suppl ies
àï é çåã÷~ñåÿ
Travel
Other investment s

Fees p a i d t o J I N R

795.7

353.8

12

6

959.5

720.9

12

9

+ 21
+ 104

On laborat ory budget
On external income

T O T A L 6 4 6 0 . 1 1 0 0 8 0 4 1 .4 1 0 0 + 2 4
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