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A Goal of the workshop was to discuss R&D of radiopure scintillators for low-count rate 
experiments, and in particular for the EURECA cryogenic dark matter experiment. The 
idea was to bring together physicists, chemists and experts of crystal scintillators 
production 
 
The following TOPICS were discussed: 
- requirements of low-count rate experiments regarding radiopurity and scintillation 
properties 
- selection and screening of starting materials 
- purification of materials 
- preparation of raw compounds for crystal growth 
- crystal growing, annealing, processing and handling 
- crystal testing 
- search for and development of new scintillating materials 
 
26 participants from 15 institutions and universities 

1. Danevich Fedor Institute for Nuclear Research, Kyiv, Ukraine 
2. Degoda Vladimir Kyiv Taras Shecvheno National University, Kyiv, Ukraine 
3. de Marcillac Pierre CNRS-IAS Orsay (Institut d'Astrophysique Spatiale), France 
4. Dossovitskiy Alexey JSC NeoChem, Moscow, Russia 
5. Grigoriev Dmitry Budker Institute for Nuclear Physis SB RAS 
6. Kobychev Vladislav Institute for Nuclear Research, Kyiv, Ukraine 
7. Korzhik Mikhail Institute of Nuclear Problems, Minsk, Belarus  
8. Kraus Hans   University of Oxford , Oxford, United Kingdom 
9. Mikhailik Vitalii University of Oxford , Oxford, United Kingdom 
10. Mokina Valentyna Institute for Nuclear Research, Kyiv, Ukraine 
11. Nagornaya Liudmila Institute for Scintillation Materials, Kharkov, Ukraine 
12. Nikolaiko Andrew Institute for Nuclear Research, Kyiv, Ukraine 
13. Pirro Stefano  INFN - Sezione di Milano Bicocca, Italy 
14. Poda Denys  Institute for Nuclear Research, Kyiv, Ukraine  
15. Podviyanuk Ruslan Institute for Nuclear Research, Kyiv, Ukraine 
16. Polischuk Oksana Institute for Nuclear Research, Kyiv, Ukraine 
17. Raina P. K.  I.I.T. Kharagpur, India 
18. Shcherban Alexey NSC "Kharkiv Institute of Physics and Technology", Kharkiv, 

Ukraine  
19. Shekhovtsov Alexey Institute for single crystals, Kharkiv, Ukraine  
20. Shlegel Vladimir Nikolaev Institute of Inorganic Chemistry SB RAS 
21. Solopikhin Dmitry  NSC "Kharkiv Institute of Physics and Technology", Kharkiv, 

Ukraine 
22. Solsky Ivan  Institute of Materials, SRC Carat, Lviv Ukraine 
23. Sofroniuk Andriy Kyiv Taras Shecvheno National University, Kyiv, Ukraine 
24. Spassky Dmitry Skobeltsyn Institute of Nuclear Physics, M.V. Lomonosov Moscow 

State University, Moscow, Russia 
25. Stryganyuk Grygoriy Institute of Materials, SRC Carat, Lviv Ukraine   
26. Verdier Marc-Antoine IPN Lyon, France 

 



22 reports on 
– EURECA and related projects (4) 
– Double Beta Decay (2) 
– Scintillator R&D (2) 
– Scintillator Characterization (4) 
– Important Issue of Low Radioactivity (6) 
– Purification and Production (4) 

 
Results and Conclusions 
 

i) scintillators 
• EURECA calls for several crystal scintillators exhibiting both extremely high 

radiopurity and light output 
• There is a good potential for raw materials production, crystal growing and testing, 

R&D on new and the improvement of existing scintillation materials 
• At present the most promising cryogenic scintillators with high light output for dark 

matter search are ZnWO4, CaWO4, CaMoO4, CaF2 and BGO 
• R&D of new scintillation materials promising for dark matter and double beta 

decay search: Li2MoO4, Li2Zn2(MoO4)3, ZnMoO4, MgWO4 and further advance of 
CdWO4, Al2O3, LiF, ZnSe, PbWO4, PbMoO4 is in progress 

• Study of luminescence and scintillation properties up to very low temperatures 
provides important insights toward the improvement of cryogenic scintillators 

• Analytical instrumentation is necessary to control chemical impurities in raw 
materials with sensitivity of ~0.1 ppm mainly for transition metals   

• Scintillator performance could benefit from the deep purification required to 
address the radiopurity issue 

 
ii) radiopurity 

• ZnWO4 is a good example of radiopure scintillator (~0.2 mBq/kg level). 
Nevertheless ~20 times improvement is needed for EURECA that represents 
significant challenge.  

• 1-3 order of magnitude progress in development of radiopure CaWO4, CaMoO4,
BGO, CaF2, CdWO4 was demonstrated, however further improvement by factor 
of >100 is necessary 

• Deep purification of raw materials is supposed to be the most important issue that 
need to be addressed 

• Metal purification by vacuum distillation, zone melting, filtering is a very promising 
approach, while purification of Ca to the requested level remains complicated 
task 

An extended R&D that might cost as much as ~2-3 Meuro per 3 years is needed. 
This should include development of technology of production of different radiopure 
scintillators and also should guarantee the stability of the production  
• A list of EURECA crystals should be fixed to start the R&D 
• Screening at all stages to produce compounds for crystal growing (choice of raw 

materials, control of purified elements and compounds) by ultra-low background 
γ, α, β spectroscopy is needed.  

 
iii) tests 

• The low-background scintillation measurements is currently the most appropriate 
method  of examination of the performance of scintillators  

• Final test of the scintillators implies their operation as low-background cryogenic 



detectors.  
• R&D of ultra-low-radioactive instrumentation with the sensitivity at the level of 0.01 

mBq/kg (both at room temperature and cryogenic) is desirable. 
 
Next workshop (RPSCINT 2009):

September 15-16, Kyiv, Ukraine (preliminary) 


