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Watermelon correlation functions near the boundary in the Spanning Trees Model

Abstract

Let A be a square lattice on the plane or half-plane with absorbing or reflecting boundary. Let I
and Ji be two segments of length k separated by a distance r embedded in A. We call a k-leg watermelon
a configuration consisting of k£ non-intersecting paths linking I} to Jg. For large r, the ratio of the number
of (k + 1)-component forests containing watermelons to the total number of (k + 1)-component forests is
a correlation function that behaves according to the power law r~”. In the plane case, the index v was
predicted to be v = (k — 1)(k + 1)/2 by Saler and Duplantier using the Coulomb Gas method. For odd &,
this result was subsequently obtained in an exact lattice calculation in the works of Ivashkevich, as well as
Gorsky, Nechaev, Poghosyan, and Priezzhev. In this work, we calculate v for the case where A is a half-plane
with the absorbing or reflecting boundary conditions, while I}, and Jj are located near the boundary of A.
It turns out that v = k(k + 1) for the absorbing boundary, and v = k(k — 1) for the reflecting boundary.
Taking into account that the spanning trees on planar lattices in the continuous limit are described by the
Conformal Field Theory with central charge ¢ = —2, the results obtained provide a lattice verification of the
predictions of conformal theories and also predict new results that should appear in these theories.

This is ongoing work joint with Alexander Povolotsky.
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AHOHC

PaccmorpuM KBaJIpaTHYIO PEméTKy Ha MJIOCKOCTU WJIM B MOJIYIIOCKOCTH ¢ TpaHuiiell (OTKpbITOH nim
3aKpBITOiT). 3aduUKCHpyeM Ha PACCTOSHUAU T APYT OT APyTa JBa MHOXKeCTBa [ 1 Ji, cocrosimue u3 k moapsiz
HOYIINX ToYeK. Apbysom Ha3bIBaeTCs KOHMUrypalus 3 k HeIIepeCceKaIoIMXCsl Iy Teil, KOTOPhIe HAYMHAIOTCSI
B I}, a 3akanuuBatorcst B J. OrHomenne uncia (k 4+ 1)-KOMIOHEHTHBIX JIECOB, CojiepxKanux apOys3bl, K 00-
miemy auciy (k + 1)-KOMIIOHEHTHBIX JIECOB IIPEJICTABIIsIeT COOON KOPPEJISIITMOHHY IO (DYHKIIMIO, BELYIIYIO cebst
COTJIACHO CTEeIleHHOMY 3aKOHY 1~ Y 1pu 60JbIuX 7. B cilydae IJI0CKOCTH MoKa3aTesb v ObL mpeackasan Caié-
poM 1 JliomranThe ¢ MOMOIIBIO METOa KYJIOHOBCKOIO ra3a, a BIOC/IEICTBUM MOJIYyYeH B TOYHOM PEIIETOYHOM
pacuére B paborax Msamkesudua, a Takxke l'opckoro, Hewaesa, ITorocsina n IlpueskeBa s HedI€THBIX k
n okaszajcs paBabiM v = (k — 1)(k + 1)/2. B npencrasiasemoii Hamu pabore moKa3aTesb V' BBIYUCIEH st
MIOJIYILIOCKOCTU C T'paHurieil, korga MHOXkecTBa [ u Jp pacrosioykeHbl BO3J€ TPAHUIIBI. BBISCHSIETCSI, 9ITO
B 3aBHCHMOCTH OT THUIIA TPAHWYIHBIX ycJoBuil OH paBeH b0 v = k(k + 1) /st OTKPBITON TpaHUIb, 160
v = k(k — 1) mius 3akpbiToii rpanuipl coorBercTBeHHO. C yIETOM TOrO, UTO OCTOBHBIE JIEPEBbsl HA IJIAHAD-
HBIX PENIETKAX B HEIPEPBIBHOM IIPE/IeJIe OIMCHIBAIOTCS KOH(MOPMHON Teopueil oI ¢ IeHTPAJIbHBIM 3aPsII0M
¢ = —2, IOJIyYeHHbIE PE3yJIbTAThI TAl0T PEIIETOYHYIO IIPOBEPKY IMIPEICcKa3aHmil KOHPOPMHBIX TEOPUii, & TakK-
JKe MPEeJICKA3bIBAIOT HOBBIE PE3YJIBTATHI, KOTOPhIE JOJIXKHBI HOSIBJISITHCS B 9TUX TEOPUSIX.

910 coBMmecTHas pabora ¢ Astekcanapom [loBosonkum.



