
ïïïïïïïï 

1 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ʊɽɿʀʉʓ ɼʆʂʃɸɼʆɺ 

68-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄʌʊʀ 

ʚ ʯʝʩʪʴ 130-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʅ. ʅ. ʉʝʤʝʥʦʚʘ 

30 ʤʘʨʪʘ ð 4 ʘʧʨʝʣʷ 2026 ʛ. 

ʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʌʀɿʀʂɸ 

ʄʦʩʢʚʘ  

ʌʀɿʄɸʊʂʅʀɻɸ 

2026 

 



ïïïïïïïï 

2 

ɺʩʝ ʩʪʘʪʴʠ ʚ ʩʙʦʨʥʠʢʝ ʧʨʠʚʝʜʝʥʳ ʚ ʘʚʪʦʨʩʢʠʭ ʨʝʜʘʢʮʠʷʭ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʪʝʡ ʢ ʧʫʙʣʠ-

ʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ ʦʰʠʙʢʠ, ʦʧʝʯʘʪʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʣʝʞʠʪ ʥʘ ʘʚʪʦʨʘʭ. 

ISBN 978-5-89155- 

 

 

É ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝ-

ʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è, 2026 

ʋɼʂ 51+004 

ɹɹʂ 22.1+32.18 

 ʊ78 

ʊ78  ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ 68-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄʌʊʀ ʚ ʯʝʩʪʴ 130-ʣʝʪʠʷ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ʅ. ʅ. ʉʝʤʝʥʦʚʘ, 30 ʤʘʨʪʘ ð 4 ʘʧʨʝʣʷ 2026 ʛ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠʢʣʘʜʥʘʷ ʬʠʟʠʢʘ. ð 

ʄ: ʌʠʟʤʘʪʢʥʠʛʘ, 2026. ð 534 ʩ. ð ISBN 978-5-89155-. 

 

ɺʢʣʶʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʄʌʊʀ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʪʘʪʴʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ 

ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʬʠʟʠʢʠ. 



ïïïïïïïï 

3 

ʆɻʃɸɺʃɽʅʀɽ 

ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʀʊɽʊ ʂʆʅʌɽʈɽʅʎʀʀ ............................................................................................................ 23 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʁ ʂʆʄʀʊɽʊ ʂʆʅʌɽʈɽʅʎʀʀ .................................................................................................. 24 

ʉɽʂʎʀʗ çʀʊʕʈ ð ʐɸɻ ɺ ʕʅɽʈɻɽʊʀʂʋ ɹʋɼʋʑɽɻʆè ........................................................................................... 25 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ ʥʝʡʪʨʦʥʥʳʭ ʜʠʘʛʥʦʩʪʠʢ ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʘʢʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ...................................................................................................... 25 
�?�� �K�� �:�n�Z�g�Z�k�_�g�d�h�����>�� �<�� �I�h�j�l�g�h�\�����L�� �F�� �D�h�j�f�b�e�b�p�u�g�����X�� �=�� �<�u�k�h�d�b�o 25 
ʈʘʩʯʝʪ ʜʚʠʞʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʩʛʫʩʪʢʘ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʟʘʟʦʨʝ ʫʩʢʦʨʠʪʝʣʷ ʄʂʊ ........................................ 26 
�?�� �A�� �;�b�j�x�e�b�g�����B�� �:. �:�e�y�[�v�_�\�����>�� �:�� �L�h�i�h�j�d�h�\�����B�� �F�� �I�h�a�g�y�d�����<�� �X�� �P�u�[�_�g�d�h�����:�� �X�� �E�m�s�b�d�h�\�����:�� �=�� �?�k�v�d�h�\����
�<�� �:�� �D�h�k�l�x�r�b�g�� �K�� �>�� �E�b�^�`�b�]�h�j�y�_�\�����:�� �<�� �I�m�r�b�g�Z�����>�� �:�� �;�m�j�f�b�k�l�j�h�\ 26 
ɺʣʠʷʥʠʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʘʟʨʷʜʘ ʪʦʢʘʤʘʢʘ ʄʀʌʀʉʊ-0 .................... 27 
�B�� �:�� �:�e�y�[�v�_�\�����>�� �G�� �K�b�g�_�e�v�g�b�d�h�\�����:�� �K�� �I�j�b�r�\�b�p�u�g�����B�� �B�� �I�Z�r�d�h�\�����G�� �?�� �?�n�b�f�h�\�� �N�� �K�� �I�h�^�h�e�y�d�h����
�B�� �:�� �K�h�j�h�d�b�g�� �<�� �<�� �<�Z�c�l�h�g�b�k�����K�� �:�� �D�j�Z�l�����I�� �K�� �J�_�i�g�b�d�h�\�Z 27 
ʈʘʩʯʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʚʦʣʴʬʨʘʤʝ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʣʘʤʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ .............................................................................................................................................................. 28 
�?�� �A�� �;�b�j�x�e�b�g�����B�� �:�� �:�e�y�[�v�_�\�����B�� �F�� �I�h�a�g�y�d�����<�� �X�� �P�u�[�_�g�d�h�����G�� �K�� �D�e�b�f�h�\�����:�� �D�� �D�m�l�m�d�h�\ 28 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʣʦʢʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ɺʅʂ ʀʊʕʈ ʜʣʷ ʟʘʜʘʯ 

ʥʝʡʪʨʦʥʥʦʡ ʢʘʣʠʙʨʦʚʢʠ .......................................................................................................................................... 29 
�:�� �B�� �@�b�\�b�g1,2�����=�� �?�� �G�_�f�p�_�\1,2,  �L�� �B�� �K�_�f�_�g�h�\1,2�����I�� �:�� �J�_�\�y�d�b�g1,2�����:�� �K�� �@�Z�j�h�\1,2 29 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʢʘʪʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʠʣʴʥʦʪʦʯʥʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ ......... 30 
�F�� �:�� �D�j�Z�i�b�\�b�g�����D�� �F�� �=�m�l�h�j�h�\�����:�� �:�� �F�Z�f�h�g�h�\�����<�� �E�� �I�h�^�d�h�\�u�j�h�\�����<�� �K�� �Q�_�j�g�u�r�_�\  30 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʱʠʥ ʚ ʦʙʨʘʱʝʥʥʳʭ ʢ ʧʣʘʟʤʝ 

ʵʣʝʤʝʥʪʘʭ .................................................................................................................................................................. 31 
�:�� �?�� �F�_�`�g�h�\�����:�� �D�� �D�m�l�m�d�h�\�����:�� �:�� �K�_�j�]�_�_�q�_�\�����G�� �:�� �>�Z�g�b�e�b�g�Z 31 
ʈʘʟʨʘʙʦʪʢʘ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʧʘʥʝʣʝʡ ʧʝʨʚʦʡ ʩʪʝʥʢʠ ʪʦʢʘʤʘʢʦʚ ............................................................. 32 
�=�� �:�� �F�h�q�Z�e�h�\�����?�� �>�� �<�h�o�f�b�g�h�\�����I�� �X�� �I�b�k�d�Z�j�_�\�����>�� �B�� �D�e�h�q�d�h�\ 32 
ʆ ʚʦʧʨʦʩʘʭ ʢʘʣʠʙʨʦʚʢʠ ʜʝʪʝʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʮʠʥʪʠʣʣʷʪʦʨʦʚ ʜʣʷ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʪ/ʷ 

ʥʝʡʪʨʦʥʦʚ ................................................................................................................................................................. 34 
�D�� �D�� �H�o�e�h�i�d�h�\1,2�����L�� �B�� �K�_�f�_�g�h�\1,2�����L�� �F�� �D�h�j�f�b�e�b�p�u�g1,2�����K�� �X�� �H�[�m�^�h�\�k�d�b�c1 34 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʧʣʘʟʤʝʥʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʚʦʣʴʬʨʘʤ ʩ ʧʦʢʨʳʪʠʝʤ ʢʘʨʙʠʜʘ 

ʙʦʨʘ ........................................................................................................................................................................... 35 
�:�� �<�� �I�m�r�b�g�Z1, �<�� �:�� �;�Z�j�k�m�d1, �>�� �:�� �;�m�j�f�b�k�l�j�h�\1�����<�� �:�� �D�h�k�l�x�r�b�g1�����F�� �>�� �D�h�j�h�e�v�d�h�\�Z1, 
�K�� �>�� �E�b�^�`�b�]�h�j�y�_�\1, �B�� �F�� �I�h�a�g�y�d1, �>�� �:�� �L�h�i�h�j�d�h�\1�����<�� �X�� �M�e�v�y�g�b�p�d�b�c2�����B�� �K�� �;�Z�l�j�Z�_�\2�����:�� �:�� �R�l�_�j�p�_�j2 35 
ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʟʘʱʠʪʥʦʛʦ ʤʦʜʫʣʷ ʚʝʨʭʥʝʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʨʪʘ 

ʫʩʪʘʥʦʚʢʠ ʀʊʕʈ ....................................................................................................................................................... 37 
�<. �R�Z�o�h�\1�����?�� �<�� �;�Z�y�g�h�\1�����G�� �=�� �B�\�Z�g�p�b�\�k�d�Z�y1�����F�� �<�� �B�\�Z�g�p�b�\�k�d�b�c2�����I�� �:�� �K�_�e�_�a�g�_�\2�����;�� �G�� �K�h�e�h�f�Z�l�b�g2 37 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʠʰʝʥʠ ʥʝʡʪʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʜʣʷ ʨʘʩʯʝʪʘ ʪʨʘʥʩʧʦʨʪʘ ʥʝʡʪʨʦʥʦʚ .................................... 38 
�>�� �:�� �R�Z�r�d�h�\1,2�����L�� �F�� �D�h�j�f�b�e�b�p�u�g2�����I�� �:�� �J�_�\�y�d�b�g2�����?�� �K�� �:�n�Z�g�Z�k�_�g�d�h2 38 
ɻʝʥʝʨʘʮʠʷ ʪʦʢʘ ʫʙʝʛʘʶʱʠʭ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ ʩʨʳʚʘʭ ʚ ʪʦʢʘʤʘʢʘʭ ʩ ʫʯʝʪʦʤ ʟʘʟʦʨʘ ʧʣʘʟʤʘ-ʩʪʝʥʢʘ ................... 39 
�<�� �X�� �K�Z�\�b�g1,2 39 

ʉɽʂʎʀʗ çʌʋʅɼɸʄɽʅʊɸʃʔʅʓɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʀ ʂʆʉʄʆʃʆɻʀʗè ....................................................... 41 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʥʠʪʦʨʘ ʚʨʝʤʝʥʠ ʧʨʠʣʝʪʘ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʩʛʫʩʪʢʦʚ ʵʣʝʢʪʨʦʥʦʚ .................................................. 41 
�<�� �?�� �:�f�h�k�h�\�Z�����K�� �:�� �=�Z�\�j�b�e�h�\  41 
ʇʦʠʩʢ ʨʘʩʧʘʜʦʚ ʪʷʞʝʣʳʭ ʥʝʡʪʨʘʣʴʥʳʭ ʣʝʧʪʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʙʣʠʞʥʝʛʦ ʜʝʪʝʢʪʦʨʘ ND280 

ʵʢʩʧʝʨʠʤʝʥʪʘ T2K ................................................................................................................................................... 42 
�D�� �X�� �=�h�j�r�Z�g�h�\ 42 
ʇʦʠʩʢ ʢʦʤʧʣʘʥʘʨʥʳʭ ʛʨʫʧʧ ʤʶʦʥʦʚ ʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩʦʙʳʪʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ LVD ........................... 43 
�:�� �;�� �=�j�b�]�h�j�v�_�\�Z1,2�����G�� �X�� �:�]�Z�n�h�g�h�\�Z1�����<�� �N�� �Y�d�m�r�_�\1 �b���/�9�'-�d�h�e�e�Z�[�h�j�Z�p�b�y 43 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ɹɸʂ ʢ ʧʨʦʮʝʩʩʫ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʨʦʞʜʝʥʠʷ ʙʦʟʦʥʘ 

ʍʠʛʛʩʘ ʩ ʦʜʠʥʦʯʥʳʤ ʪʦʧ-ʢʚʘʨʢʦʤ ʜʣʷ Run3 ʠ ʧʨʝʜʩʪʦʷʱʝʛʦ High-Luminosity Run .......................................... 45 
�:�� �W�� �>�Z�^�Z�r�h�\�Z1,2�����G�� �:�� �=�m�k�_�c�g�h�\2,3�����J�� �L�� �:�a�b�f�a�Z�^�_2,3 45 
ʅʝʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʦʣʠʪʦʥʳ ʚ ʘʙʝʣʝʚʦʡ ʪʝʦʨʠʠ ʏʝʨʥʘïʉʘʡʤʦʥʩʘ..................................................................... 47 
�B�� �J�� �B�\�Z�r�d�b�g1,2 47 


