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Physics behind the research

A According to astrophysicaknd cosmologicaldata,about5% of the massof the Universeconsistsof
visible baryonic matter, the propertiesof which are determinedby strong and electromagnetic
interactions With respectto the two other componentsdark matterand dark energy,baryonic matter
seemsto be a well-studied subject In fact, despitethe greatadvancesn quantumchromodynamics
madein describingthe interactionof quarksandgluons,the question of why nucleonsare exactly like
we seethem, remainsopen

A This spin is responsiblefor suchfundamental properties of Nature asthe nucleonmagneticnoment,
different phasesf matterat low temperaturesthe propertiesof neutronstars,andthe stability of the
knownUniverse

A Since the famous 0 s pé¢ mi shatdeganin 1987 the problem of the nucleon spin structure
remains oneof the mostintriguing puzzlesn contemporanhigh-energyphysics
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The SPD experiment at NICA will cover the
Kinematic gap between the low-energy
measurementsat ANKE-COSY and SATURNE and
the high-energy measurements at the Relativistic
Heavy lon Collider, aswell asthe plannedfixed-target
experimentatthe LHC

. (RHIC,BNL)
. ptept ;;g
Fig. 5. NICA SPD and the other past, present, and future
experiments with polarized protons

10 100 Vs, GeV r [ U )



Methods and equipment

r  CEYEHVE x ‘:’ : _ .“/m
’ Fig. 13. PMT
nZ Hamamatsu
'53_4 H10720110

Fig. 12. Trigger time

.+ Fig. 11. Tile system with external resolution ~65@s

; triggeri two scintillators with
PMTs readout, covered in black Although CAEN FERS5200 has an internal

| paper coincidence circuit, an external trigger proved to
S N be more efficient for measurementsamsmic
e s 1 rays. Internal CC is used for radioactive source
s i soe  mmeasurements.
Fig. 10. Geometry of tiles, use | | ;{-"I '%L'\ oo 9
in this work (3 rows & central “¢ A A
tile). Similar to STAR EPD, but =t f‘ﬂ ]\ Convolution of Gaussian and Landau functions
. . - % . . .
higher polar angle granularity - A " (langau$ used as fit function for resulting
ol ra N\ energy values
n: i / L M R I 7:' I

200 300 400 500

Fig. 14. 4SiPM calibration st .



Material selection results

Scintillator cover Matted VS Tyvek: Optical cement CKTN B, E, OK-72: WLS fibersi SGC VSKuraray :

A Matted collects more light (approximately); A Viscosity of CKTN MED type B is A According to experimental

A Matted is more convenient for mass reduced by 50 times in comparison data, Kuraray Y11 collects
production; with type Eand relatively similato more photons than Saint

A Chemically matted tiles are more resistantto ~ the OK-721 mass production Gobain Crystal BCF92;
outer interactions and could be easily convenience, A Experiment was performed
repaired: A CKTN B collects about the same with the same p_on;lltlons |

A Tiles are matted by the scintillator number of photons as the E type, but  same run, positioning, cosmi

significantly more than OK/2; rays as the source,t.c

manufacturef(UniplastVladimir), which is

A According to data, CKTN series has
also cheap.

a higher throughput to higénergy
particles.

Fit Rowl | Rowl | Row3 | Row 3 Fit | CKTN | CKTN Fit

vieal, 372.9 346.7 4069 3483 Mean, 2,5 3876 3072 Mean, 3076 5992
Channels Channels Channels
Width, 285 300 303 275 Width, 5005 2999 2495 Width, 5999  370.2
Channels Channels Channels

Tables 1, 2, 3, correspondingly: fit parameters for covers, optical cements and WLS fibers comparisons

st .
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