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Reactor PIK now
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Equipment of primary cooling
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Emergency storage of liquid radioactive waste
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’ Neutron Stations at Reactor PIK
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13 — Solid State Physics
7 — Nuclear and Fundamental Physics
Also, Ultra Cold Neutron Source, Cold Neutron Source, Hot Neutron Source
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IRINA - Investigation of Radioactive Isotopes with Neutrons

2 — D,0 reflector

5 — Mass separator
11 — Penning trap
12 — Laser complex
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Fig.35. Scheme of the instrument "CHROMIUM"
Neutrino source *'Cr in the transport box.
1. Neutrino source
2. Stationary shielding of the source.
3. Chamber body
4. Silicon detectors.
5. Inner layer of an extremely low background
protection
6. External coolable layer of the passive protection
7. Non-coolable layer of copper shielding, located in
the vacuum chamber.
8. External shielding of the instrument, made from
lead blocks
9. Electronics for silicon detectors
10. Coolable copper plate.
11. Nitrogen cooling pipes
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Reactor Complex PIK
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Fig. 36 Overview of the central channel (CEC) of the
reactor PIK with *'Cr source.
1 — CEC body; 2 —irradiated sample; 3 = water

Volume 4

coolant direction at the input; 4 —sample shell; 5—
water coolant direction at the output; 6 —Field's tube

Concept of the investment project

"Instrumentation base of the Reactor Complex PIK" b |
= |
Target production for the synthesis of super-heavy elements
The central channel of the PIK reactor has unique conditions for the production of isotopes 3Es and s
257Fm that are used for the synthesis of superheavy elements. E |
The targets for the production of these isotopes can be a sample of the
"pure” 22Cf of around 100 mg or the target, which contains the mixture of 5
isotopes from **Cf to *%'Cf with comparable masses. - |
Science editors: V. L. Aksenov 1:‘3. :uril:calr tra{r;ssi;igns Sf:“h;r‘r;el:g;s;hing in the creation of the ***Es nucleus L
1 or, 1 W 1 1 . S
M. V. Kovalchuk This topic is of particular interest since the modern experimental —
possibilities of the i 1 t is have approached the s lled "island of
stability", predicted for elements with the atomic numbers Z=114 and 126. The isotope life time on
e the island of stability can be a few years, making possible the synthesis of such elements in —_—
Compiled by: S.V. Grigoriev, V.V. Voronin macroscopic quantities.
The production of rare isotopes for nuclear medicine —
High neutron flux in the central channel of the PIK reactor allows the production of rare isotopes, .
whose synthesis requires two-stage process. The product yield increases as the square of the neutron
Gatchina 2014 flux, i.e. the 3-times increase of the flux i the radi lides yield approxi ly in an order. —
In particular, it is possible to considerably increase the isotope 188y yield, which is used in the '**Re L
generators. This rhenium isotope has a capacity for P ion and is very promising from the
point of view of diagnosis and therapy of mali tumors, osseal is, 1l id arthritis ]
1 and other diseases. L
70

ComtacHO KOHLENTyadbHOMY NpOoeKTy peakTtopHoro komiuiekca [TMK DK npeanonaranock
UCIIOJIb30BATh IS

H3MepeHI/I$I MAaromMuTHOIo MOMCHTA H€I>'ITpI/IHO IIpHU IIOMOIIH MOHOOHCPICTUYIHOI'O
BBICOKOMHTCHCHUBHOI'O KICTOYHHKA H€I>'ITpI/IHO Ha OCHOBC S1Cr

*  Hapa6otku u3otonos 2>4ES u 2°’Fm ¢ UCIoap30BaHuEM KaTU(POPHUEBOM MHUIIIEHH
*  HapaOoTKu peiKuX U30TOIOB IS SIAEPHON MEIUIINHBI
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HFIR SM-3 PIK

Central Experimental Channel
PIK

Dimensions: Diameter — 40 mm; Lengths — 500 mm
Volume — 630 cm3
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| \V Production of Cm heavy isotopes
Mass of Cm in discharged fuel: WWER-440 — 150 g/t; WWER-1000 — 200 g/t,
Isotopic composition of discharged WWER-1000 fuel (burnup — 60 GW/THM),

Isotope Mass, ¢ Content, % Content after 5
years of decay,
%
Cm-242 26,94 26,94 0,018
Cm-243 0,79 0,79 1,148
Cm-244 67,1 67,1 90,690
Cm-245 4,60 4,60 7,526
Cm-246 0,372 0,372 0,608
Cm-247 5,33:1073 0,0053 0,009
Cm-248 3,25:10* 0,00033 0,001
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O6nyueHune Kropusa B LIK peakropa MUK
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IlepBonauajbHas Mmacca Kwopusi — 1 rpamm, Coneprkanue nzoroma 24°Cm — 5%
OcHoBa — u3oroI 24Cm
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HapaboTtka 3a 4 roga: 34 mr 2*8Cm Ha 1 r cbipbeBoro matepuna
[ononHutenbHo 27 mr 222Cf; 0.7 mr 2#°Bk
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Long term production of Cf isotopes at PIK
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Production of Bk-249 isotope from Cm-248 in the CEC
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HapaboTtka B LI9K usotona 24°Bk u3 Kiopus

Macca ?*3Cm B ncxogHou muweHun — 1 rpamm

MN30TONHbIN COCTAaB:
8 o———©
= o— N3oTon CopepxaHune, %
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o °
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Comparing of production rate of Cf isotopes in PIK and SM-3
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UcToOYHMKM HEeMTPOHHOTO U3nyyeHusn

Ten.: +7 (495) 981-96-16
Appec: 119435, Mockea, yn. MNoroguHckan, .22
E-mail: isotop@isotop.ru CalT: www.isotop.ru

2. UcTtouHunkm Tun HK252M12

234

MuLeHb coaep>uT 8.658 mr 2°2Cf
AKTMBHOCTb — 1.7-10*! BK

PacyeT nokasbiBaerT, 4To B LIDK 3a BpemA

OAHOW KamnaHuu (25 cyToK) MOXHO HaKoONUTb
nopagka 2 ur nsortona 2>*Es

OHez2uH M.C. BAHT. Cepus: AdepHo-

peakmopHsie KoHcmaHmel. 2020, ebin. 1,
cmp.14
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dntoeHc B akcnepmumenTe “Map” ~ 4,5:10%% cm? (Phys.Rev.Lett. 14, p.440 (1965))
CrapTtoBbit maTtepuan — U-238
dntoeHc HabpaHHbIM B A3 MUK - 3,9:1023 cm? (oKono 4 net ob6ayyeHmsa 244Cm)

Bbixog, 246Cm Ha rpamm — 0,051
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Cnacubo 3a BHMMaHuMe!
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