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Study of the Hardness Property of Quark and Gluon Jets"
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Abstract The 3-jet events from hadronic Z° decay is studied using Monte-Carlo simulation. Quark and Gluon jets are

identified through the b-tag method. A new physical quantity

hardness is defined, and the hardness distributions of

quark and gluon jets are calculated. The dependence of the average multiplicity and average transverse momentum on

hardness as well as the multiplicity and transverse momentum distributions in a certain hardness range in the quark and

gluon jets are calculated respectively, and compared. It is found that the properties of quark and gluon jets are consider-

ably different in these respects. The properties of quark jets are almost independent on hardness, while those of gluon jets

have strong correlation with hardness. When H, > 10GeV the average multiplicity and average tranverse momentum of

gluon jets are higher than those of quark jets; but when H, < 6GeV the results are reversed. This indicates that the con-

clusion on gluon jets being “fatter” than quark jets is valid only for hard gluons.
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