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We report on the ˇrst application of a novel, generalized Bayesian reconstruction (BR) method for
spectral functions to the characterization of QCD constituents. These spectral functions ˇnd applications
in off-shell kinetics of the quarkÄgluon plasma and in calculations of transport coefˇcients. The new
BR method is applied to Euclidean propagator data, obtained in the Landau gauge on lattices with
Nf = 2+1+1 dynamical 	avors by the ©twisted mass at ˇnite temperatureª (tmfT) collaboration. The
deployed reconstruction method is designed for spectral functions that can exhibit positivity violation
(opposed to that of hadronic bound states). The transversal and longitudinal gluon spectral functions
show a robust structure composed of quasiparticle peak and a negative trough. Characteristic differences
between the hadronic and the plasma phase and between the two channels become visible. We obtain
the temperature dependence of the transversal and longitudinal gluon masses.

‚ ¸É ÉÓ¥ ¶μ± §Ò¢ ¥É¸Ö ¶¥·¢μ¥ ¶·¨³¥´¥´¨¥ ´μ¢μ£μ μ¡μ¡Ð¥´´μ£μ ³¥Éμ¤  ¡ °¥¸μ¢¸±μ° ·¥±μ´-
¸É·Ê±Í¨¨ (
�) ¤²Ö ¸¶¥±É· ²Ó´ÒÌ ËÊ´±Í¨° ± Ì · ±É¥·¨¸É¨±¥ Š•„-¸μ¸É ¢²ÖÕÐ¨Ì. �É¨ ¸¶¥±É· ²Ó-
´Ò¥ ËÊ´±Í¨¨ ´ Ìμ¤ÖÉ ¶·¨²μ¦¥´¨¥ ¢ ±¨´¥É¨±¥ ¢´¥±² ¸É¥·´μ° ±¢ ·±-£²Õμ´´μ° ¶² §³Ò ¨ ¢ · ¸Î¥É Ì
É· ´¸¶μ·É´ÒÌ ±μÔËË¨Í¨¥´Éμ¢. �μ¢Ò° ³¥Éμ¤ 
� ¶·¨³¥´Ö¥É¸Ö ± ¤ ´´Ò³ ¥¢±²¨¤μ¢ÒÌ ¶·μ¶ £ Éμ·μ¢,
¶μ²ÊÎ¥´´ÒÌ ¢ ± ²¨¡·μ¢±¥ ‹ ´¤ Ê ´  ·¥Ï¥É± Ì ¸ ¤¨´ ³¨Î¥¸±¨³¨  ·μ³ É ³¨ Nf = 2+ 1+ 1 ±μ²² -
¡μ· Í¨¥° ®‘±·ÊÎ¥´´ Ö ³ ¸¸  ¶·¨ ±μ´¥Î´μ° É¥³¶¥· ÉÊ·¥¯ (tmfT). � §¢¥·´ÊÉÒ° ³¥Éμ¤ ·¥±μ´¸É·Ê±-
Í¨¨ ¶·¥¤´ §´ Î¥´ ¤²Ö ¸¶¥±É· ²Ó´ÒÌ ËÊ´±Í¨°, ±μÉμ·Ò¥ ³μ£ÊÉ ´ ·ÊÏ ÉÓ ¶μ§¨É¨¢´μ¸É¨ (¢ μÉ²¨Î¨¥
μÉ  ¤·μ´´ÒÌ ¸¢Ö§ ´´ÒÌ ¸μ¸ÉμÖ´¨°). �μ¶¥·¥Î´Ò¥ ¨ ¶·μ¤μ²Ó´Ò¥ £²Õμ´´Ò¥ ¸¶¥±É· ²Ó´Ò¥ ËÊ´±Í¨¨
¶μ± §Ò¢ ÕÉ ¶·μÎ´ÊÕ ¸É·Ê±ÉÊ·Ê, ¸μ¸ÉμÖÐÊÕ ¨§ ¶¨±  ±¢ §¨Î ¸É¨Í ¨ μÉ·¨Í É¥²Ó´μ£μ ¶·μ£¨¡ . ‘É -
´μ¢ÖÉ¸Ö § ³¥É´Ò³¨ Ì · ±É¥·´Ò¥ · §²¨Î¨Ö ³¥¦¤Ê  ¤·μ´´μ° ¨ ¶² §³¥´´μ° Ë § ³¨ ¨ ³¥¦¤Ê ¤¢Ê³Ö
± ´ ² ³¨. �μ²ÊÎ¥´  É¥³¶¥· ÉÊ·´ Ö § ¢¨¸¨³μ¸ÉÓ ¶μ¶¥·¥Î´ÒÌ ¨ ¶·μ¤μ²Ó´ÒÌ £²Õμ´´ÒÌ ³ ¸¸.
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