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POLYLOGARITHMS FROM THE BOUND-STATE
S-MATRIX
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® Humboldt-Universitit zu Berlin, Berlin

Higher-point functions of gauge invariant composite operators in A' = 4 super Yang-Mills
theory can be computed via triangulation. The elementary tile in this process is the hexagon
introduced for the evaluation of structure constants. A glueing procedure welding the tiles back
together is needed to return to the original object. We re-analyse previous work on five-point
functions of half-BPS operators. At one loop this involves dressing a pentagonal matter skeleton
graph by virtual exchanges. There are two types of contributing processes: the glueing of two
adjacent tiles by one virtual magnon, and the glueing of three adjacent tiles by two virtual
magnons. The latter process is of the utmost interest, because it is the first instance in which
virtual particles scatter on a hexagon. While we keep the restricted kinematics used in the original
article on the problem, we employ a different “mirror rotation”, thus rendering a large part of
the four-variable problem accessible to analytic methods. For the resulting multiple series of
hypergeometric type two summation techniques are developed: integration in the modulus, and
substitution of the integral representation of 541 F} functions. All solvable contributions individually
yield hyperlogarithms of weight two.

I/I3BeCTHO, YTO MHOTOTOYEYHBbIE q)yHKLlI/II/I KaJII/I6pOBO‘~IHO-HHBapHaHTHbIX COCTaBHbBIX OIIEPATOPOB
BN = 4 cynepcuMMeTpHUIHOH Teopun Hra—MHuiica MOTYT GbITb BEIYHC/IEHD! TOCPEACTBOM TPUAHTY-
JISIUMH. DJIeMeHTapHO# cocTaBasiiollell (IpaHbio) B 3TOM MeTOJe SIBJISETCS LIECTHYTONbHHUK, KOTOPbIH
BBOLHUTCS IJIST BBIYHCJIEHHS CTPYKTYPHBEIX KOHCTAHT. [ToKa3aHo, 4TO /1 BOCIIPOU3BEJEHUST HCXOLHOTO
o0beKTa HeoOXOAUMO 0OBEAHHHUTb 3TH COCTABJSIOLIME [TyTeM WX COBMECTHOro ckJjeuBaHus. IIpose-
JeH KPUTHUECKHMH aHa/lH3 pe3y/bTaToB NpeNbAyllell paboThl, CBA3aHHOH C NOCTPOEHHEM MATHTO-
4euHbIX (QyHKUMH nosoBuHHBIX BIIC-oneparopoB. Ha ogHoneT/IeBOM ypOBHE 3TOT NPOLECC CBOAUTCS
K OJleBaHHIO MATHYTOJbHBIX JPeBECHBIX IpaoB Mosell MaTepHH yepe3 oOMeH BUPTYaslbHBIMH YacCTH-
namu. Vmerorcs aBa cnoco6a CK/IeMBAHUs, KOTOPEIE JAIOT COOTBETCTBYIOLIME BKJAJBI: CKJIeHBaHHUE
IBYX COCEIHHX I'paHell MOCPeICTBOM OJHOTO BHPTYaslbHOIO MarHOHa M CKJEHBaHHE TPeX COCEIHHX
IVIATOK C MOMOLIBIO ABYX BHUPTYaJ/JIbHbIX MAarHOHOB. BTOpOﬁ croco6 npeacTaBJsieT HAaHWOOJIbIIUE HH-
Tepec, TaK Kak OH JiaeT NepBEIH MPHUMep paccestHHs BUPTYaJbHBIX YAacCTHI[ Ha LIECTHYToMbHHKe. [Ipn
COXPaHEeHHH OIpaHHUEHHOH KHHeMaTHKH, MCIIOJb30BAaHHOH B MCXOAHOH paboTe mo 3To# mnpobieme,
MBI BBOJAVM TaK HasblBaeMoe 3epKajbHOe BpallleHHe, B Pe3yJbTaTe Yero GOJblIas 4acTb MPOGIEMbI
C YEeTbIpbMA INMEePEMEHHbIMHA CTAHOBUTCA ﬂOCTyl’[HOﬁ IJid aHAJUTHYECKHUX METOHOB. Pa3pa60TaHbI JBa
MeToJa CyMMHPOBAHHUS MOJYYaIOUMXCS MHOTOKDATHBIX PSNOB TMIIEPreOMeTPHYECKOro THIA: HHTe-
TPUPOBaHME 1O MOAYJSM M IOACTAaHOBKA MHTETPAJbHOTO TpeAcTaB/ieHUs Aas p + 1 ¢yHkuui Fj,.
Kaxkablit nonyckaiomuii peleHye BKIaJ CBOIHUTCS K THIepJOrapudmy Beca JBa.
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