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CONVOLUTIONAL NEURAL NETWORK
FOR CENTRALITY DETERMINATION

IN FIXED-TARGET EXPERIMENTS
A. Yu. Seryakov ™, D.R. Uzhva™*

Saint Petersburg State University, St. Petersburg, Russia

Fixed-target experiments have a unique possibility to measure the centrality of col-
liding systems by hadronic calorimeters on the beam line. This is usually achieved by
detection of all forward nucleon spectators and accomplishes fluctuation and correlation
measures with lower biases than in collider experiments. However, hadronic calorimeters
have much lower resolution than multiplicity detectors that introduces additional volume
fluctuation to the measures.

We present the first attempt to increase the resolution capacity of the spectator detector
by implementing a convolutional neural network to the modular structure of the Projectile
Spectator Calorimeter of the NA61/SHINE experiment. The data were generated in the
framework of SHIELD Monte Carlo event generator with detector response simulated
with GEANT4 for the collisions of the lightest available system ("Be + °Be) and for the
highest beam momentum (1504 GeV/c). Two ways of centrality determination — by the
number of forward spectators and by forward energy — are considered. In comparison
with the classical centrality selection method, the neural net shows a significant increase
in centrality selection accuracy after implementation.

B aKcniepuMeHT X ¢ (PUKCHPOB HHOH MHUINEHBIO €CTh YHHK JIbH $I BO3MOXHOCTb W3-
MEpHUTh LEHTP JIBHOCTh CT JIKUB IOLIMXCS CHCTEM IPOHHBIMH K JIODHMETP MU H JIHHUH
My4K . DTO OOBIYHO HOCTHT €TCA IyTeM AETeKTHPOB HHSI BCEX MEPENHHX HYKIOHOB-CIHEK-
T TOPOB, YTO MO3BOJISIET MUHUMHU3HMPOB Th BIIMSHHE IPOLEAYPH H M3MepseMble (UIYKTY -
iy U Koppensuuu. OQH KO JPOHHBIE K JIOPUMETPBI UMEIOT rop 3710 Goliee HHU3KOe P 3-
pellIeHne, YeM MHOXKECTBEHHBIE JIETEKTOPHI, YTO IPHBHOCUT B M3MEPEHHMS! JAOIIOTHUTEbHBIC
oObeMHbIe (UIYKTY LHH.

M5l npejicT BiIseM MepBYIO IOIMBITKY YBEJIMYUTh P 3pell IOIIyI0 CHOCOOHOCTh JeTeK-
TOP CHEKT TOPOB 3 CYET BHEAPEHHS CBEPTOYHON HEMPOHHOM CETH B MOLYJIBHYIO CTPYKTYpPY
K jopumerp okcnepuMeHT NAG1/SHINE. [I HHble ObUTH MOTY4EHBI B P MK X T€HEpP TOp
co6errrit SHIELD Monte Carlo ¢ OTKJIIMKOM JIETEKTOpP , CMOZEIMPOB HHBIM C ITOMOIIBIO
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GEANT4, i CTOJKHOBEHMI C MOW JIETKOH M3 JOCTYIHBIX CHCTEM (7Be—|—9Be) U s
H ubonburero ummnyiasc Jyd (150A T'eB/c). P ccmorpensl AB  criocol  ompeseneHus
LIEHTP JILHOCTU — I10 KOJIMYECTBY IepeHUX HYKIIOHOB-CIIEKT TOPOB U I10 NEpeIHel dHep-
rud. [1o cp BHEHHUIO ¢ KJI CCHYECKMM METOJIOM BBIOOp UEHTp JILHOCTH HEWPOHH S CETh
IEMOHCTPHUPYET 3H YHUTENIPHOE yBEJIMYEHHE TOYHOCTH BBHIOOpP LEHTP JIBHOCTU IIOCJIE BHE-
JpeHusl.

PACS: 25.75.-q; 25.75.Gz; 25.75.Ld
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