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SPD First Stage Physics Group
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➢ Group was organized in September 2024.

➢ Goals of the group:
1) Understand what exactly we have right now for the 1st SPD phase in terms of ideas, 
motivation of institute groups, effort expended, humanpower.
2) Organize the effort (dedicated meetings, discussions/workshops, publications).
3) Provide expertise and accelerate obtaining expected results using realistic conditions of 
SPD during 1st phase (beam mode, particles, energies; detector setup etc).
4) Formulate the motivated request(s) to acceleration team, detector people from the 
physics group.

➢ Intermediate result of this year will be a comprehensive document, summarizing all 
realistic measurements for the 1st SPD phase, which are elaborated enough within the 
collaboration to provide some expectations (event counts, necessary integrated 
luminosities, etc).



Starting points
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In 2021 SPD released a paper with the review of the possible studies at SPD during the first 
phase.
This physics program is preliminary, which relied on the detector and beam setups planned 
at that time, however it is a good base that we already have.   

https://link.springer.com/article/10.1134/S1063779621060022


Starting points: about the 1st phase
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➢ 1st phase of SPD is planned for 2028 and its duration will be 2 years.
➢ The first stage will be devoted to the study of polarized and non-polarized phenomena at low 

energies and reduced luminosity using heavy ion (up to Ca) and polarized proton and 
deuteron beams (without asymmetric beam modes).

Minimum setup configuration is planned: 
• Straw tracker
• Micromegas
• Range system
• BBC
• ZDC
• Magnet

➢ The absolute value of the beam 
polarization should be not less than 0.5 for protons and 0.6 for deuterons.
➢ Planned energy is up to √s = 9.4 GeV for protons and Etot = 4.5 GeV/nucleon for deuterons.
The corresponding luminosity is up to 1031 cm−2 s−1 and 1030 cm−2 s−1, respectively.

SPD TDR for the details

https://nsr-jinr.ru/index.php/nsr/article/view/35


Meetings and communication
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• Group meetings are held biweekly on Tuesdays at 3pm Moscow time under this 
category.

• We had 10 topical meetings of studies proposals for the first phase with one/two main 
presentations and discussion (typical attendance: 25-30 presons).
Presentations contain the feasibility, significance and theoretical background of the study 
proposed, the status of the model, of MC samples. Also, they contain beam conditions 
and detector configuration, which is necessary for the study.

• We’ve collected formal proposals of the studies, which are planned to be done during 1st

phase. At the moment we have 19 proposals (details on the next slides).

• We had 1 workshop with the detailed discussion of institute groups proposals.

https://indico.jinr.ru/category/775/
https://indico.jinr.ru/event/5351/


Proposals collecting
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• In February-March we’ve announced a call for proposals of physics studies to be done 
during the 1st stage

• Form was broadcasted. It includes brief information about the study: the abstract part, 
general information,             experimental requirements     and      expected performance.



1st workshop “physics during the first SPD phase”
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• People from the collaboration and beyond (~50 attendees)

• 5 minutes to present the proposal

• 10-15 minutes to discuss each proposal

• 14 proposals were discussed

• Slides and video of the workshop 
are available

23/04/25

https://indico.jinr.ru/event/5351/


Current status of proposals and summary
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➢ Here is the summary of proposals received by us, which includes some comments about 
each of them.



Current status of proposals and summary
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• Most of the proposals are realistic and don’t have major problems.
• Just ~3 of them are mature enough to have reconstruction level studies involving fool SPDRoot simulation.
• Only 3 of the proposals require polarization. Consider to require it on new proposals.
• Most of the proposals rely on MCT and ST subsystems. Just 3 of them require RS information and just 2 of 

them need ZDC information. Maybe it would be good to consider using more available subsystems in your 
proposals.

The call of proposals is still open!



Conclusions
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➢ First half of year of the new SPD first stage physics group was quite fruitful:
• We had 10 topical meetings with detailed presentation of proposals from the 

institute groups.
• We’ve conducted the first workshop with detailed discussion of proposals with 

community beyond our collaboration.
• Totally we’ve received ~20 physics proposals from institute groups, majority of 

them are realistic. However, there are a lot of them which are not elaborated 
enough.

• The call of additional proposals is still open!

➢ We plan to work with the institute groups to provide help in order to develop their 
studies.

➢ Also, as a goal we will work on the document, summarizing all realistic 
measurements for the 1st SPD phase.



Back-up slides
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Luminosities during the first phase
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• Blue vertical line on the plot is the maximal energy of p, which is possible during the 1st phase.



Luminosities during the first phase
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• Blue vertical line on the plot 
is the maximal energy of d, 
which is possible during the 
1st phase.

• As for ion collisions, we 
expect luminosity on the level 
of 10-27 cm-2 s-1 and maybe up 
to 10-28 cm-2 s-1 for very light 
nuclei like O or C.
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