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TOWARDS SIMULATION OF QUARK
AND DIQUARK FRAGMENTATIONS

IN THE QUARK-GLUON STRING MODEL (QGSM)
V. Uzhinsky 1, A. Galoyan

on behalf of Geant4 Hadronic Working Group
Joint Institute for Nuclear Research, Dubna

The NA61/SHINE collaboration has presented experimental data on ρ0, ω and K0∗ meson pro-
ductions in π−C interactions at Plab = 158 and 350 GeV/c. As shown by the collaboration, the
existing Monte Carlo event generators badly describe the data. In this paper a possibility to describe
the data is considered in the Quark-Gluon String (QGS) model of Geant4. QGS model was proposed
by A. B.Kaidalov and K. A. Ter-Martirosyan. Within the model, A.B. Kaidalov found a behaviour of
quark and diquark fragmentation functions for z → 0 and z → 1, and proposed interpolation formulae
for the functions in the whole region of z. These functions must be a solution of the well-known system
of the integral equations. A simpliˇed Monte Carlo estimation of the functions, based on the use of the
fragmentation functions at z → 1 as the kernel functions of the system, does not reproduce Kaidalov's
results. An improvement of the Monte Carlo simulations is proposed in this paper. It can be imple-
mented in Monte Carlo event generators such as Los Alamos QGSM, QGSJet-II and the Geant4 QGS
model. It will improve a description of experimental data in the models, in particular, the description
of the latest NA61/SHINE collaboration data. Description of the data is a problem in DPMJet, QGSJet,
EPOS and Sibyll models.

‘μÉ·Ê¤´¨Î¥¸É¢μ NA61/SHINE ´¥¤ ¢´μ ¶·¥¤¸É ¢¨²μ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ μ ·μ¦¤¥´¨¨ ρ0-,
ω- ¨ K0∗-³¥§μ´μ¢ ¢ π−C-¢§ ¨³μ¤¥°¸É¢¨ÖÌ ¶·¨ Plab = 158 ¨ 350 ƒÔ‚/¸. Š ± ¶μ± § ´μ ¸μÉ·Ê¤´¨-
Î¥¸É¢μ³, ¸ÊÐ¥¸É¢ÊÕÐ¨¥ ³μ´É¥-± ·²μ¢¸±¨¥ £¥´¥· Éμ·Ò ¶²μÌμ μ¶¨¸Ò¢ ÕÉ ÔÉ¨ ¤ ´´Ò¥. ‚ ´ ¸ÉμÖÐ¥°
· ¡μÉ¥ · ¸¸³ É·¨¢ ¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ μ¶¨¸ ´¨Ö ÔÉ¨Ì ¤ ´´ÒÌ ¢ · ³± Ì ³μ¤¥²¨ ±¢ ·±-£²Õμ´´ÒÌ ¸É·Ê´
(QGS) ¶ ±¥É  Geant4. Œμ¤¥²Ó QGS ¡Ò²  ¶·¥¤²μ¦¥´  �.
. Š °¤ ²μ¢Ò³ ¨ Š. �. ’¥·-Œ ·É¨·μ¸Ö´μ³.
‚ ÔÉμ° ³μ¤¥²¨ �.
. Š °¤ ²μ¢ ´ Ï¥² ¶μ¢¥¤¥´¨¥ ËÊ´±Í¨° Ë· £³¥´É Í¨° ±¢ ·±μ¢ ¨ ¤¨±¢ ·±μ¢ ¶·¨
z → 0 ¨ z → 1 ¨ ¶·¥¤²μ¦¨² ¨´É¥·¶μ²ÖÍ¨μ´´Ò¥ Ëμ·³Ê²Ò ¤²Ö ÔÉ¨Ì ËÊ´±Í¨° ¢μ ¢¸¥³ ¨´É¥·-
¢ ²¥ z. �É¨ ËÊ´±Í¨¨ ¤μ²¦´Ò ¡ÒÉÓ ·¥Ï¥´¨¥³ Ìμ·μÏμ ¨§¢¥¸É´μ° ¸¨¸É¥³Ò ¨´É¥£· ²Ó´ÒÌ Ê· ¢´¥´¨°.
“¶·μÐ¥´´ Ö ³μ´É¥-± ·²μ¢¸± Ö μÍ¥´±  ÔÉ¨Ì ËÊ´±Í¨°, μ¸´μ¢ ´´ Ö ´  ¨¸¶μ²Ó§μ¢ ´¨¨ ËÊ´±Í¨° Ë· £-
³¥´É Í¨° ¶·¨ z → 1 ¢ ± Î¥¸É¢¥ Ö¤·  ¸¨¸É¥³Ò, ´¥ ¶μ§¢μ²Ö¥É ¢μ¸¶·μ¨§¢¥¸É¨ ·¥§Ê²ÓÉ ÉÒ Š °¤ ²μ¢ .
‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶·¥¤²μ¦¥´μ Ê¸μ¢¥·Ï¥´¸É¢μ¢ ´¨¥ ³μ´É¥-± ·²μ¢¸±μ£μ ³μ¤¥²¨·μ¢ ´¨Ö. �´μ ³μ-
¦¥É ¡ÒÉÓ ·¥ ²¨§μ¢ ´μ ¢ ³μ´É¥-± ·²μ¢¸±¨Ì £¥´¥· Éμ· Ì ¸μ¡ÒÉ¨°, É ±¨Ì ± ± Los Alamos QGSM,
QGSJet-II ¨ QGS-³μ¤¥²Ó ¶ ±¥É  Geant4. �Éμ ¶μ§¢μ²¨É Ê²ÊÎÏ¨ÉÓ μ¶¨¸ ´¨¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´-
´ÒÌ ¢ ³μ¤¥²ÖÌ, ¢ Î ¸É´μ¸É¨, μ¶¨¸ ´¨¥ ¶μ¸²¥¤´¨Ì ¤ ´´ÒÌ ¸μÉ·Ê¤´¨Î¥¸É¢  NA61/SHINE. �¶¨¸ ´¨¥
ÔÉ¨Ì ¤ ´´ÒÌ ¶·¥¤¸É ¢²Ö¥É ¶·μ¡²¥³Ê ¢ ³μ¤¥²ÖÌ DPMJet, QGSJet, EPOS ¨ Sibyll.
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