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LIST CF FACILITIES IN THE USSR FOR MEASURING NUCLEAR PHYSICAL CONSTANTS
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G/ OMBANT

No. Name of Fecility Institute Purpose Charaziziistics izieiigzi:tiié
1 2 3 4 5 6
I. ACCELERATORS
1. Van de Graasff EG-1 FEI* Use of monokinetic  Accelerating volt— 1. Fiziko- :
electrostatic neutrons from the ages H MV. Energetichesky
generator reactions D + D, Current in analysed Institut
D+ Tand P + T to beam: 30 pi. (Prospectus);
study the processes Stabilization of Obninsk, 1964
of fission, elastic voltage: 0.1%. (in Russian):
and inelastic ' 2. "Electrostatic
scattering and GeneratorsMs:
radiative capture ) Published by:
of fast neutrons. Central Boar&»
for the Util-
ization of ~
Atomic FEnergy,’
Moscow, 1959°
(in Russian),
2. Van de Graaff FEI " Accelerating voli— n
EG-2.5 electro- ages 2.5 MV.
static generator Current in anzalysed
beams 50 pA.
3. KG—1.2 cascade . FET Study of delayed Accelerating voli- Fiziko- ]
generator fission neutrons. age: 1.2 MV, Energetichesky
Measurement of Current at target: Institut
capture cross-— max. 200 pd. (Prospectus)s

sections by the
time—of-flight
me thod.

* Piziko-Energetichesky Institut (Physics and Power Instituie).

Obninsk, 1964.



1 2 3 4 5 6
4. XG~0.2 casceqe PRI Study of elastic Accelerating volt— Fiziko—
generator and inelastic ages 0.25 ilV. Ensrgetichesky
scattering of Current in pulses Institut
fast neutrons 500 pA. (Prospectus);
by the time—of— Pulse lengths Obninsk, 1964.
flight method, 3—4 msec,
Pulse frecuencys
3 Mc/sa
5e Cyclotron FET Isotope produc-— Bnergy of accsler— Fiziko—
tion and nuclear ated particles: Znergetichesky
physics research. protonss 18 HeV Institut
deutonss 21 eV (Prospectus);
o particles: 42 ¥aV, Obninsk, 1954,
Intensity of
magnetic fields
17 x0e.
Diameter of poles
of magnst: 1.5 m,
Gar between poles:e
21 cm.
6, Blectron linear TAE Neutron spectro- Inergy of acscelor— 1. Atommayz
accelerator metry and neutron ated electronss fnergiya, 13,
thermalization 30 MeV. 327 (1962)
research. Average currcent: 2. Zhurnal
15 pA. eksperimen—
Current in pulsecs talnoi i
250-500 nma, teorati-
Pulse lengths cheskol
0.05, 0.2 and figiki

% Institut Atomnoi Energii (Atomic Bnergy Institute),

0.6 ps.
Average nsutron
yields 1012 n/s.

(zhaTF) 44,
1187 (1963)
Atomnaya
Bnergiya,
14, 261
(1963)
ZhITF, 45,
1358 (1965)

in Russian)
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1 2 3 4 5 6
Te Blecitrostatic TAR Measurement of Accelerating volt— 1. Doklady
accelerator fission cross— age: 2.5 MV, Akademii )
sections and Current in analysed Nauk (DAY),
angular and mass beams 100 pA. 102, 2537
distribution of Stabilizations (1955)
fission fragments. 0.02%. 2. DANW, 128,
Study of scattering 1157 (1959)
of neutrons by 3. Atomnay
various nuclei. Bnergiya, 6,
453 (1950)
8. Blectrostatic IAB " Accelerating volt— n
T accelerator ages 3.5 UV,
Current in analysed
beam: 100 pA.
Stabilizations
0.02%.
9. Cyclotron IAR Muclear physics Energy of accelera-— 1. Atomnaya

research, neutron
spectroscopy,
scattering of
charged particles,
research on
polarization of
neutrons.

ted particles:
protonss: 6-17 HeV
deutonss 12-20 MeV
Hed)++: 24-40 MeV
Hel)**s 18-38 MeV.
Intensity of
magnetic fields:
17 kOe.
Energy spread of
particless
0.3-0.4%.
Neutron pulse
length in neutron-—
spectrometric
investigations by
time—of-flightce
2—3 ns.

Energiya, 1,
36 (1957)

2. Atomnaya
Bnergiya, 16,
360 (1964)

3. Pribori i Tekh-—
nika IZksper—
imenta (PT3),
6, 69 (1961)

4. PTE, 5, 37
(1961)

5. Atomnaya
Energiya, 15,

62 (1963)
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2.

2

5

10.

12,

13.

Cyclotron

Compressed gas
electrostatic

"accelerator

Blectrostatic
generator

Neutron
generator

* Institut Fiziki Akedemii Neuk Ukrainskoi SSR (Ukrainian SSR Academy of

IF AN

Ukr. SSR

[
|
[T
’2"4

Ukr. SSR

IF LW
Ukr. SSR

4

IF AN
Ukr. SSR

V-

Isotope production
and nuclaar
physics research,

onoenergstic
neutron research.

Production cf
accelerated
nonoensrgetic
prctons and
dautons.

Production of
neutrons with

- energies of

2.5 and 14 ¥eV,

Energy of accelcra-—
ted particles:
protonss 6.8 eV
deutonss 15.6 eV,

‘Intensity of

magnstic fields
14.5 kOe.

Diameter of wpolos:
1.2 m,

Gap betwsen poles:

15 cm.

Lecelerating voli—
ages: 2.5 M.

Lcclerating voli-

ages 5 MV,

Acclerating volt-
age: 0,12 My,

Bnergiya, 14,

159 (1963)

Passchnik,
"problems of
lloderate—Ene
Neutron Physies",
Kiev, 1961
(in Russian)

Sciences, Physics Institute).
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4

5

6

1 2
14. Proton linear
accelerator

15, Blectrostatic
. accelerator

16. Tlectron linear

accelerator

* Ukrainsky Nauchno—issledovatelsky Fiziko—tekhnichesky Institut (Ukrainian Technophysical Research Institute)

*
UFTT

UFTI

UPFTI

Investigations in
nuclear phkysics.

Wuclear physics
Tesearch,

Yeasurement of
nuclear physical
constants.

Inergy of accelera—
ted protons:

20.5 MeV.

Ton current in
pulscs 10 pA.

Pulse length:

500 ps.

Wavelength: 2.15 m.
Injection energy:
1.7 eV,

Energyr of accelera-
ted protons:

4 eV,

Current of beam:

10 4,

Energy stability:s
+ 0.05%.

Bnergy of accelera—
ted electrons:

90 MeV.

Average currents

1 pid.

System of
operation: pulsed.
Pulse frequencys
50 c/so

Pulse length:

1-2 s,

Transactions of

the Session of

the Ukrainian SSR
Academy of Sciences
on the Peaseful Uses
of Atcmic Inergy,
Ukr. Acad. Sci.,
Kiev, 1958

(in Russian)

PTE, 4, 3 (1957)

CERY Symposium,
1959, paper by

K.D. Sinelnikov

et al., "The
Rlectron Linear
Accelerator at

the Ukrainian SSR
Academy of Sciences!
Technophysical
Institute®

9 ofad
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4

5

6

17. G—2 electro~—
static generator

18, BG-2.5 electro—
static generator

19, EG-5 electro~
static generator

20. Spectrometer for
slowing~down tvime
of neutrons in
lead

Nuclear physics
research.

Nucleur physics
research.

Nuclear physics
research.

Interaction of
neutrons with
nuclei. Nuclear
physics research.

Iinergy of accelera—
ted particles:

max. 2.5 MeV.
Currents 20 pA.

Fnergy of accelera—
ted particles:s

max. 2.5 LieV.
Currents 25 pa.

Energy of accelera—
ted particlaess
max. 4 L=V,

Current: 25 p4.

Range of neutron
energies measureds
thermal to

30-40 keV,

* Fizichesky Institut Akademii Nauk SSSR! (USSR Lcademy of Sciences!

Physics Institute).

Tu.G. Balashchko
¢t al., paper
presented at
International
Conference on
Nuclear Physics,
raris, 1964

V.A. Bukarer and
V.I. Popov, nmaper
presented at

XTIV Annual
Congress on
Wuclear Spectro—
scopy, Tbilisi,

1964

"Electrostatic
Generators",
ALtomizdat, 1954
(in Ruscian)

AV, Antonov,
A.T. Igakdw,
ev al., paper
presented ab
I Geneva
Conterence,
1955

S.4. Romanov,
Tu.Il. Fening

‘et al., paper

precscnted at

the Inter—
national Con—
ference on
Nuclear Physics, -
Paris, 19564

), e3rd
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5
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210

Fast neutron
generator

FIAN

Interaction of
neutrons with
nuclei. Study
of the mechanism
of nuclear
reactions.

Neutron energy:
2.4, 14.1 HeV.
Neutron yields
max. 109 n/sec.

B.A. Benetsky and
I.M. Frank, paper
presented at the
International
Conference on
Direct Interaction
and Nuclear Reaction
fechanisms,

Padua, 1962

B.A. Benetsky and
I.MM. Frank, paper
pressnted at the
Internaticnal
Conference on
Nueclear Physics,
Paris, 1964

G /OISANT



1 2 p) 4 5 6
IT. NUCLZAR REACTORS
1. First Atomic FEI Measurement of Thermal capacity: 1. Fiziko—
Power Station total cross— 50 . Inergetichesky
Reactor. sections and Veximum thermal Institut.
capture—gamma neutron fluxs (Prospectus)s
spectra of 5 x 1013 n/em2/s. Obninslk, 1964
neutrons at Humber of: , 2. Ltomnaya-
different irradiaticn Energiya, 1,
resonances channels: 4. 10 (1956)
using two Choppars
choppers. (a}-l—rotcrs
path lengths
max. 132 my
resolutions
13 ns/m;
' transmissions
5 % 1079,
(b) 3—rotors
path lengths
9 m3
resolutions
500 ns/m;
transmissions:
.5 x 1079,

2. BR=! fast FuI ilacroscopic experi-~ Thermal capacitys l. Piziko—
neutron mente for testing max..100 W; - Energetichesky
research systems of multi- removable Institut
reactor. group constants, shielding. (Prospectus);

. ference, g o
_paper, P/2129 L=
IIT Geneva © 9
_Conference,. R
paper P/368 &

Obninsk, 1964
IT Geneva Con—



%5
m Y
IR
1 2 3 4 5 6 o Q
°x
3. BR-5 experimental TEL Study of fission Thermal capacitys 1. Fiziko—~ A
fast neutron processes, 5 MW. Anergetichesky .
reactor. Research on low Fast neutron flux:s Institut
angle scattering 8 x 1014 n/em?/s, (Prospectus)s
of neutrons. Number of channels Obninsk, 1964
for neutron - LI Geneva
extractions 5. Conference,
Ssveral sample paper F/2129
irrediation 5. LII Geneva
channels and & Confersnce,
thermal column. paper P/312
A IRT Research IAE Neutron—physics Thermal capacity: II Geneva
Reactor research, including 2000 XW. Conference,
work with polarized Thermal neuiron paper P/2181
neutrons, inelastic flux: 13 5
scattering of cold 3.2 x 107~ n/om /s°
neutrons, and study No. of horizontal
of figslon process channelss 10,
and radization No, of wvertical
. spectrum from channelgs 7.
neutron capture. Thermal column
Mechanical chopper.
e WWR-M Reactor IF AN Neutron—physics Thermal capacitys 1., IT Geneva
Ukr. SSR and biological 10 7. Conference,
research, materials Weutron fluxes: paper P/2185
testing at centre of 2. II Geneva
- 14
core — 3.2 x 10 Conference,
n/cm®/s3 paper P/2042
on leaving 3. IT Geneva

horizontal channel -~
3.T x 109 n/omz/s°
No. of research 4.
channelss: T. '

Conference,

_ paper P/2041

Atomnaya
Bnergiya, 12,
251 (1962)



5

Ixperimental
gquipments

(a) Weutron chopper
rotor diameters

500 mm;

speed of rotations
104 rpmg

path lengthe: 175 m,
(b) Neutron chopper
rotor diameter:

208 mms

speed of rotations
1.2 x 104 TRmg

path length: 20 m.
(¢) Slow neutron
monochromator
diamcter of discss
582 mm;

Mo. of slits: 48;
width of slidts: 3 omg
speed of rotations
6000 rpm.,

(d) Pulsed mono—
chromator with
parabclic slits:
rotor diameter:

300 mms

number of slitss 37g
speed of rotations
7200 rpmg

energy resolutions
20%.

TT oFud
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2 3 4 5 6
IRT-2000 Research IF AW Neutron—physics Thermal capacitys Izv, &¥ SSSR,
Reactor Lat. SSR research 2000 kg Ser. ¥Fiz.,, XXVIII,

Thermel neutron
fluxs 13 o

5 x 1077 n/bm /é
Ne. of horizontal
channels: 10.

No. 2, 262,

¥ Institut Fiziki Akademii Nauk Latviiskoi SSR (Latvian SSR Academy of Sciances! Physics Institute).

ST 8Fed
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SUPPLEMENTARY LIST OF FACILITIES IN THE USSR FOR MEASURING WUCLEAR PEYISICAL COHSTANTS

Nos Wame of Facility Institute Purposs Basic Roferencea in
Charsoieristice the literature
1 2 3 4 5 6
: x ;
"1 =300 oyclotron CI¥al Nuclsar physics research Ions Energy, HeV Inzzés.,
with heavy ions T
: B 70 100 i. G.R. Flerov
10 s
3 ¥.4. Karnaukhov,
016 - 112 80 "Yachanisms and
+4 rroducis of re-
Ne2d 20 140 50 sotions with
+5’ heavy isns®
Sizs 200 i0 review papsr
e {in Eussian)
Ar40 300 5 presented a2t
48 International
Ardo 300 2 Confsrance on
+3 Fuclsar Fhysiaos,
012 13 110 100 Paris, 2-8 July
w3 130 B! 1964
i 14,15 3 100 2. Tu.Ps, Oganssyan,
+4 - . "Procesdings of o
)
18 170 50 . working symposiuzm
+ - on exchange of
Ne22 230 5 experieace snd
Intensity of magnstioc fields solentifis re-
1? koeo seuch with

Diameter of polsst 310 cm.
Gap betwesn poless 42 om.

* Obedinenny Institut Yadernykh Issledovanii (JOint Institute for Nuclsgf Rasearch - Dubns),

cyclotrons™,



\S 1}

o

PN LGOI YT YIS

2 3 4 3 &
. Tatene. Intsns 1. &,¥, Flozor
U-150 cyelotren 0I¥al Feclenw vhyeles vesesvch  fons Duaegy, . . Fuenss SO TR
N hesvr ions VeV of int. of axi, Vai. Xarnsukhow,
TR SRR heam, $4 bssm, il "Eechanises aud
¥4 e srodusis of oo
[Ny UG F’*’X{: 3:.(3 T . . an
12 subows witl
+5 . o hesvy iouns”
ﬁl 1co 2y 10 Toview papeT
s 3o}
03 110 - " {in Fussian)
i6 - preasnted s3
Tntenaity of & International
ntensity of magussis
SAvenaiTy T magnevis Conferenucs o
fisld: 17 L0e, Tuc
: o D o , Nucleony
Dismetey uf poless 150 om Fhyeios, Paris
Oap hotwaoer poies: 18 em e ad Lo
ap botweo1 poles: 18 em, 28 July 1564s
BG-5 slastro~ 01¥al Yuclesr physics remesrch lMpxizum dssignsd snewgy of "Industrially
statio acoolarated iong: 5 HeV manufgadursd
generaser eiegirophyaioal
apparatuc”,
(Cosatomizdatd
handbook, 1383)
{in Russian)
B-2-4310 0I¥al Muslear physics rozsarch  Epwlmum energy af cogcelema- 1, Supplement 42
sleciromtatic on lighit muclel ted particles: 1800 keV. Atommaya
generator Stabilization of genszator gnergiys, o=
voliage obtained by baok- $itleds “Light
soupling of siit sysiem with nucleay Is-
asoronag irisds, and amounia to actions",
~ 0.1%, htomisdat, 1957
Stabilisation of magnetic (in Rugsian).
£i6ld of smelyser (with two 2, ZnlTF,39, 2(8),

measuring chamnels) obtained
by stabilisation of magnet
current, ma.ntalned constant
'bO 091“"002‘/“9

1960, 225,



apwos:

¥

oycldbzon

Fagt neutron ITER
spectroneter

Twin iron=-frse beta  ITEP
gpesctrometer with
toroidal mggnetic

‘fisld.

Meagurement of fapt
neukron apscira, ro-
gsarch on faat neutron
scattering and polariga-
$4.0on

Resasaych on insernal
convergion and beta
spectra; siudy of

initial transitione

0.1 ps/m.

(v) 2nd spectrometer, 112
channels with resolution:
0.14 ps/m.

Path lengths 10 m,

Ko. of channels: 160,
Chaymel width: 1 ns.
Resolutions 0.3 ns/m.
Paih lengths 10-15 m.

Resolutions 0.3-0.7F.
Transmissions 2-5%. 5
Aree of source: 20-200 mm .

Institut Teoreticheskoi i ekspevimentalnoi Fimiki (Theoretical and Experimental Physics Institute).

1 2 “3 4 5 6
%
5 ITEF oyclotron ITER Nuclear physica research Inergy of accelerated neutrons: PPE, 3, 1961,
' 12o5 MeV,
Intensity of magnetic fileld:
14 000 Oe.
Diameter of polest 120 cm.
Gap betwesn polest 30 om.
Neutron spectre— IR Messurement of neutron 2 timeansalysers, each of 1. PTE, 4, 1959.
meter with pulsed croga~soctions 1024 channels,
beam of ITEF Resolution: max. Sns/m. 2. Iuolear
lot Path lengtht 7 and 15 m Elsctronios
1962,
7 Slow neutron spectre~ ITEF Measurement of slow (a) 1at spectrometer, 160 1, PTE, 2, 1963.
meter on ITEF neutron zpeotra channels with resolutions 2. PTE, §, 13958.

PTE (ig press)

Tzvesiiyae
Akademii Ha
SSSR (Physics
@egies) XAVI,
1470 {1962),



1 2 3 4 5 & .
10 Mechanlcal neutron ITER Mezsurement of totel Repolutions 5 ng/h, 1., PTE, 1963
gspectrometer with : ocrosa~gactiong in .No, of charnelss 1024, 2. Procesdinge
rotor suspended in neutron energy range Path lengths 50 m. " of cOnfergna@
magnetic fisld from 10=1000 oV on Nuclear
- . Eleotronics, ——
Belgrade, 1962.
#*
11 IRT=2000 type ITHO Nsutron physics Thermal czpacityt 2000 kW, 1, V.V, Goncharov
ressarch reactor AN BSSR research; radiation Thermal neutron flux &% centre et al., 1T
chemiatry research} of coret 1.8 x 1013 n/en?.s. Gensve Con=
radiobiology ressarch FHo., of irradiation channelss forenoce,  --—
9 horisontal paper P/2185:—
11 wvertical.
2. AX, Kragin, ¢
Geneve Con- 1
ferenco,
paper P/718.
12 ITEF heavy wster ITEF Neutron physios and

%

physical research
reactor

neutron diffraction
research

(An instituie of the Byelorussian SSR Academy of Scisnces)

Thernal oapuoitys

2500 kW.

Neutron flux av centrs of

rsactors

4 x 1013

n/cmecsa

Flux at outlet of hoxrizontal

channelss
No. of channels:

4 x 109 n/cmz.s.

for pemple irradiatlione 55

horigontal, for
G“ll-‘-'l ol

Y Uw

beam
10,

I1 Geneva Con=
ference material,
Vol. 2, p., 266,



1 2 3 4 5 6

13 Fagt neutron pulsed O0IYal Neutron physics ressarch Reactor provides periodic Atomnaya
reactor (IBR) neutron pulses with half- Energiya, 10,
width 36=40 ps and (1961), 437,

repetition frequenoy
3.3<83 pulses/s,
Mean thermal capacity can
attain 3 kW, permitting mex,
momentary power in pulse of
approx. 23 MW,
Reactor power between pulsess:
not over. 100 VW,
‘ Mean over-all nsutron

- intensity: 1.7 x 1014/s,
Over=all neutron intensity at
pulse max,s 1.3 x 1018/5,
Reactor has 7 channels, 2 of
which have 1000-m and 100em
evacuated path lengths
regpectively.





