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POLFUSION
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Поляриметры
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1. BRP – Breit-Rabi Polarimeter
2. LSP – Lamb-Shift Polarimeter
3. NRP – Nuclear Reaction Polarimeter
4. IBP – In-Beam Polarimeter

Частицы Энергия Метод Точность

BRP атомы 1S <0.1 эВ ВЧ переходы 4%

LSP ионы / 
атомы 2S

0.5-2 кэВ Спинфильтр <1%

NRP ионы 10-100 кэВ Ядерная реакция
d(d,t)p, 3He(d,p)4He

2-4%

IBP ионы >50 кэВ Упругое рассеяние
H(d,d)p

4%



Поляриметр на ядерной реакции
(NRP)
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Поляриметр на лэмбовском сдвиге
(LSP)
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Спинфильтр
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Сравнение нейтрализаторов
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Параметры Na нейтрализатора
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Спасибо за 
внимание!



Ivan Solovyev28.06.2022 10



Определение поляризации
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BRP
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Glavish ionizer

Ivan Solovyev28.06.2022 13

Magnets
(1000G)
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Extractor and
focusing



dd fusion reactions
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Applied physics
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Polarization advantages
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Quintet Suppression Factor (QSF)
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Review of experiments
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POLarized Ion Source (POLIS)
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Atomic Beam Source (ABS)

Ivan Solovyev28.06.2022 20



4π-detector
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Asymmetries
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Cz,z and Czz,zz
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Test runs
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Test run 2020
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Plans

2022
• Commissioning LSP 

• Tuning POLIS RF units

• Test run with a polarized ion beam from POLIS and the vapor 
target

• Run with a polarized ion beam from POLIS and unpolarized 
atomic beam from the ABS

2023-…
• Manufacturing and assembling the cosmic ray detection system

• Commissioning Glavish ionizer

• Tuning ABS RF units

• Commissioning NRP

• Run with a polarized ion beam from POLIS and polarized atomic 
beam from the ABS
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Thank you 
for 
attention!
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Cosmic ray detection system

Ivan Solovyev28.06.2022 28

MPPC S13360/S13362 series 
(Hamamatsu)

https://www.hamamatsu.com/eu/en/product/optical-sensors/mppc/mppc_mppc-array/index.html


Координатные системы
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Дифференциальное сечение
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Detector system. PIN diodes 
version.
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Square detector elements (4x4 diodes)
Standard PCB assembly with 
spring through-hole mounting (no solder!)

• 4- detector with 51% filling
• 576 Hamamatsu PIN-diodes (S3590-09)
• PIN-diode active area: 1 cm2

• depleted layer: 300 um
• energy resolution: <50keV
• low reverse voltage (<=50V)



Readout electronics
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Readout requirements:

❑ 600 channels

❑ Total count rate ≤ 1kHz

❑ Standard interface (Ethernet?)

❑ Event synchronization for coincidence trigger

CSP from ATLAS CSC [BNL] 

Junnarkar et al. IEEE Nuclear 
Science Symposium Conference 

Record (2005)

Detector
FPGA FPGA

Charge
Sensitive
Preamplifier
+
Shaper

6 x 8-channel
pipeline ADC
12 bit, 65MHz

Self-triggered WFD
12 bit resolution
count rate up to 50 kHz

2x24-channel CSP

Concentrator48 channel Waveform digitizer (WFD)

ADC

ASF-48

Field-

programmable

gate array
(waveform digitizer)



Magnet system
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B =300 G = 2.5 𝑩𝒄
Magnet field is 

generated by 24 permanent 
magnets with dimensions

80х40х10 mm3 with pole tip 
field of 1.25 T at the surface

(NdFeB N40)
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Different signals
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Heavy water vapor target
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Энергия продуктов реакции от угла 
рассеяния
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