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Some history. First PIK mention
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NUCLEUS-2020
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Моисей Александрович Марков в ПИЯФ12/24/2021 УС ОФВЭ - 2021, Гатчина 3



Загрузка топливных элементов в реактор ПИК. В руках 
Кира Александровича настоящая ТВС
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Физический пуск - 2011
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8 February 2021.
The energetic regime was started by Russia 
president Vladimir Putin

1975 – Start construction
1986 – Completed at 80%  but 
Chernobyl accident
1991 – Continuation of construction 
but revolution
1991-1999 – stagnation 
1999 – Continuation of construction 
but volatile funding
2009 – “First day” complex for 100W
2010 – PNPI join to program NRC KI
2011 – Physical start (100W)
2013 – Complex for 100kW 

Commissioning 
2018 – 100kW
2020 – license for 10MW 
2021 – 10 MW
2023 – 100 MW
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Roadmap of PIK commissioning

We are here
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Currently the 10
megawatts power 
expected
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Reactor PIK parameters

12/24/2021 УС ОФВЭ - 2021, Гатчина 7

Value

Power 100 MW

Reactor core volume 50 l

Core height 500 mm

Coolant Н2О

Reflector D2О

Maximal neutron flux in

moderator

1.3х1015 n/cm2c

Maximal neutron flux in 

central trap

5х1015 n/cm2c

Operation cycle ~30 day

Experimental channels

- Horizontal (HEC)

- Vertical (VEC)

- Inclined (IEC)

- Central (CEC)
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Comparison of PIK with the best reactors
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Europe without PIK
(from C.Carlile, NOP-2017, Nara, Japan)
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Установка, 

местоположение

Год ввода в 

эксплуатацию

Тепловая 

мощность, 

МВт

Максимальная 

плотность потока, 

1015 н/см2·с

Число пучковых 

позиций для 

инструментов

ПИК

Гатчина, Россия
2022 (план) 100 5.0 до 50

HFR 

Гренобль, Франция
1971 58 1.5 40

HFIR 

Окридж, США

1965

(2007 после 

модернизации)

85 3.0 15

FRM-2 

Мюнхен, Германия
2005 20 0.8 27

HANARO

Таэджон, Ю. Корея
1995 30 0.45 7

OPAL 

Сидней, Австралия
2006 20 0.4 10

ИБР-2

Дубна, Россия
1984 2 0.01 (10 в импульсе) 14



PIK could be the base of International 
center for neutron research

12/24/2021

1. Two stations of Phase 1 with international contribution will be commissioned 2020.

2. CREMLIN+ (2020-2022) (Connecting Russian and European Measures for Large-scale 

research INfrastructures ) (goal – To enhance science cooperation between the six 

Russian megascience facilities and the European RI counterparts) Work Package 4 -

Science Cooperation with the PIK research reactor in the field of neutron 

sources

3. National instrumentational program 

takes into account the possible 

international cooperation.

4. Agreement on Belarus joining the ICNR 

is being negotiated
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Current status of instrumental program
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TEX-3

DPN
Tspectrum

В соответствии с Указом Президента РФ №356 от 25.07.2019 в декабре 

2020 введены в эксплуатацию первые пять станций

1. ТНР – тестовый нейтронный рефлектометр

2. NERO- 2 Рефлектометр поляризованных нейтронов

3. ДПН – дифрактометр поляризованных нейтронов

4. Текстурный дифрактометр TEX-3

5. Тестовый нейтронный спектрометр

Первая очередь Приборной Базы

NERO-2

ТНР



Status of the “first day” stations

1. TNR test neutron reflectometer 
2. NERO Polarized Neutron Reflectometer (GKSS)
3. DPN polarized neutron diffractometer 
4. Texture Diffractometer TEX-2 (GKSS)
5. Test neutron spectrometer 

2

3

4

5

1

12/24/2021

• Commissioned at the December 2020
• First “demonstration” experiments at 

100kW power were carried out
• All results coincide with the 

theoretical predictions
• Program for updates of these stations 

to the power of 100 MW is developed
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Instrumental program status

• The design of the project obtained a positive state 

expertise decision in September 2020 

• Construction of the first phase instruments started 

January 2021

• Second phase instruments started June 2021

• The third phase will start at the beginning of 2022 
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Road map of instrumental program
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№
Виды работ 2019 2020 2021 2022 2023 2024

III IV I II III IV I II III IV I II III IV I II III IV I II III IV

0 Reactor PIK commissioning 100 kW 10MW 10-100MW ~100MW
1 Проектирование

2 Модернизация экспериментальных каналов

3 Нейтроноводная система

4 ИГН 

5 ИУХН

6 ИХН

Экспериментальные станции

1 SESANS

В
в

о
д

 в
 э

к
с
п

л
у
а
т
а
ц

и
ю

2 INAA ФАЗА 1

3 «Нейтрино»

4 D1

5 DC-1

6 D3

7 IN-1

8 IN-2 ФАЗА 2

9 ИРИНА

10 DEDM

11 FISCO

12 Tenzor

13 Мембрана – 2

14 IN-3

15 IN-4

16 SONATA

17 SEM ФАЗА 3

18 Harmony

19 PROGRAS

20 «Бета-распад нейтрона»



Напылительный комплекс (11 корп)
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РАБОТАЕТ, 
умеем делать
неполяризующие
зеркала до m=3



ULTRACOLD NEUTRON SOURCE

UCN source parameters:

Parameter Value

UCN converter temperature, K 1,15

Thermal neutron flux, cm-2s-1 2,8∙1010

9Å flux density, cm-2s-1Å-1 5∙108

UCN density in UCN source, cm-3 1,3∙103

UCN density in the EDM trap, 

cm-3

3,5∙102

Energy release in the helium 

chamber, W

3,85

Energy release in the pre-

moderator chamber, W

10,7

Energy release in the lead 

shield, W

267

Superfluid 4Не
convertor at  
HEC-4
Т-1.15К
V~35 litre
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12/24/2021

Графит 
(радиационный 
нагрев)
T=1500-2000 K
V ~ 5 л

Источник горячих нейтронов (ГЭК-8) 

100 раз
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CN source - parameters
Liquid deuterium - 25 L, T = 20 K
The distance from the active zone
of the reactor-60cm
Heat release – 5-6 kW.

ГЭК-3

Cold neutron source HEC-3

From Victor Mitukhliaev, Nucleus-2021, SpB, Sept 21
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Криогенная станция 
(зд.100Е)
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Макет источника 
ХН в баке ТВО
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Layout of the Instruments 

Neutronguide hallHall of HEC

Spectroscopy

Diffraction
Large scale
Nuclear and particle physics
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Neutronguide hall
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Neutronguide hall
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Neutronguide hall
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Photo of experimental channel
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Hall of IEC 
(above the hall of HEC)
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HEC

IEC

12/24/2021

CNS HEC-3
equipment

INAA

PROGRAS
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Hall of IEC
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Technological hall
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Thanks
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