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1. lvanov, S., A. Petkov, D. Vassilev. "The sharp lower bound of the first
eigenvalue of the sub-Laplacian on a quaternionic contact manifold in
dimension seven" Nonlinear Analysis 93 (2013): 51-61.

Pestome. Jlokasana e Bepcust Ha Teopema Ha Lichnerowicz, masama monHa rpanuia Ha
coOcTBeHUTE CcTOWHOCTH Ha cyO—JlammacmaHa BBbpPXYy KOMIIAKTHO — CEIEM—MEPHO
KBaTEpHUOHHO—KOHTAaKTHO (KK) MHOrooOpasue, Npelanojiaralky JloJlHa TIpaHula Ha
Sp(1)Sp(1)—xoMmoHeHTUTE Ha KK KpuBHMHATa Ha RICCI, KaKTO M IMOJIOKHUTEIHOCTTA Ha P—
¢byHKumATa Ha Beska coOcTBeHa (yHkims. BeBexnanero Ha P—dyHkiusaTa u HenmuHEHHUS
C—omneparop € MPOBOKHUpaHO OT T. Hap. omeparopu Ha Paneitz, medpunupanu npemu B
PumanoBara u CR reomerpuu, Kakto u OT T. Hap. P—yHKIMs, U3M0a3BaHa B TeOpHsTa HA
SIIMNTHYHUTE YaCTHH JU(EpPEeHIMAIHU ypaBHeHHs. J[okazaHo e, 4e B cilydas Ha celeM
MepHO KOMITakTHO 3—CacakueBo MHOTrooOpasue JI0JIHaTa TPaHulla Ce TOCTHra TOYHO KOraTo
KBaTEpPHUOHHO—KOHTAKTHOTO MHOT0ooOpasue ¢ 3—CacakueBata chepa ¢ KpbroBa METpPHKA.

Abstract. A version of Lichnerowicz’ theorem giving a lower bound of the eigenvalues of
the sub-Laplacian on a compact seven dimensional quaternionic contact manifold is proved
assuming a lower bound on the Sp(1)Sp(1)-components of the qc-Ricci curvature and the
positivity of the P-function of any eigenfunction. The introduced P-function and non-linear
C-operator are motivated by the Paneitz operators defined previously in the Riemannian and
CR settings and the P-function used in the theory of elliptic partial differential equations. It
is shown that in the case of a seven dimensional compact 3-Sasakian manifold the lower
bound is reached iff the quaternionic contact manifold is the round 3-Sasakian sphere.

2. Petkov, A. "A Lichnerowicz-type result on a seven-dimensional
quaternionic contact manifold” Ann. Sofia Univ., Fac. Math. and Inf. 101
(2013): 193-213.

Pestome. B Ta3u craTus ycraHOBsSiBamMe BepcHs Ha Kilacnieckara Teopema Ha Lichnerowicz,
JaBallla TOYHA JOJIHA TpaHHIla Ha I'bpBaTa HEHyJieBa COOCTBEHa CTOMHOCT Ha Ccy0O—
Jlannacuana  BBPXY ~ KOMIIAKTHO  CEJE€M—MEpPHO  KBAaTEPHHMOHHO—KOHTAaKTHO  (KK)
MHOroo0Opasue, Mpe/rnoiarailku JoJiHa TpaHWIlA Ha KK TeH3opa Ha RicCl, TeH3opa Ha
TOP3UATA U TEXHH ONpeAETIeHN KOBapUAHTHU IPOU3BOIHHU.

Abstract. In this paper we establish an analogue of the classical Lichnerowicz’ theorem
giving a sharp lower bound of the first non-zero eigenvalue of the sub-Laplacian on a



compact seven-dimensional quaternionic contact manifold, assuming a lower bound of the
gc-Ricci tensor, torsion tensor and its distinguished covariant derivatives.

3. lvanov, S., A. Petkov, D. Vassilev. "The Sharp Lower Bound of the First
Eigenvalue of the Sub-Laplacian on a Quaternionic Contact Manifold"
Journal of Geometric Analysis, vol. 24, No. 2 (2014): 756-778.

Pestome. OCHOBHUSIT TEXHHUYECKH PE3yJNTAT Ha cTaTusaTa ¢ (opMmyia ot Tum Ha Bochner 3a
cy0-—Jlarulacuana BbpXy KBAaTEPHHOHHO—KOHTAKTHO (KK) MHOrooOpasue. C momomira Ha
Ta3u GopMyiia yCTaHOBSBaMe Bepcusi Ha TeopeMa Ha Lichnerowicz, nasamia nonHa rpaHuna
Ha COOCTBEHHTE CTOMHOCTM Ha cyO—Jlamnacmana, mpenanonaraiiki IojHa TpaHHWIA Ha
Sp(n)Sp(1)—xommnonenTuTe Ha KK KpuBuHata Ha Ricci. [loka3zaHo e, 4e B ciyuas Ha 3—
CacakueBo MHOrooOpasue [0JHATa IpaHMIa Ce JOCTUra TOYHO KOraTto KBAaTEPHHOHHO—
KOHTaKTHOTO MHoroo0Opasue ¢ 3—CacakueBara cdepa ¢ Kpbrora merpuka. Jpyra men Ha
cTaTusATa € Ja YCTaHOBUM AalpPHOPHM HMHTETPAJHA HEPAaBCHCTBAa, B KOHUTO Y4YacTBaT
KBQ/IpATHTE Ha XOPH30HTAIHHM MPOU3BOJHU HA TIaJKH (PYHKIUH C KOMIIAKTCH HOCHTEIL.
Karo mnpminoxeHue, JgoKa3BamMe €IHO HEPABEHCTBO, J[aBall0 TOYHA TPaHUIA Ha
XOpH30HTAIHKM XecHaH Ha rhagka QyHKOMs 4dpe3 HeifHus cyO—Jlamnacuan BbpXy
KBaTepHHOHHATA rpyna Ha Heisenberg.

Abstract. The main technical result of the paper is a Bochner type formula for the sub-
Laplacian on a quaternionic contact manifold. With the help of this formula we establish a
version of Lichnerowicz’ theorem giving a lower bound of the eigenvalues of the sub-
Laplacian under a lower bound on the Sp(n)Sp(1)-components of the qc-Ricci curvature. It
is shown that in the case of a 3-Sasakian manifold the lower bound is reached iff the
quaternionic contact manifold is a round 3-Sasakian sphere. Another goal of the paper is to
establish a priori estimates for square integrals of horizontal derivatives of smooth
compactly supported functions. As an application, we prove a sharp inequality bounding the
horizontal Hessian of a function by its sub-Laplacian on the quaternionic Heisenberg group.

4. Ivanov, S., A. Petkov. "The qc Yamabe problem on non-spherical
quaternionic contact manifolds” Journal de Mathématiques Pures et
Appliquées, vol. 118, October 2018, pp. 44-81.

Pestome. [loka3aHo e, 4e KBaTepHHOHHO—KOHTAKTHHAT (KK) mpoOiieM Ha Yamabe uma
peleHre BbpXy BCAKO KOMITAKTHO KK MHOT000pa3ue, KOETO He € JIOKAJIHO KK €KBUBAJIEHTHO
Ha craHgapTHaTta 3—CacakueBa cdepa. MimeHnHo, 10Kka3aHo €, 4e€ BbPXY BCAKO KOMIIAKTHO KK
MHOTroo0Opasue, KOeTo He € JIOKAJTHO C(epUYHO, ChIIECTBYBa KK KOH(POPMHA KK CTPYKTYpa C
KOHCTAaHTHAa KK CKaJlapHa KpUBHUHA.

Abstract. It is shown that the gc Yamabe problem has a solution on any compact qc manifold
which is non-locally gc equivalent to the standard 3-Sasakian sphere. Namely, it is proved



that on a compact non-locally spherical gc manifold there exists a qc conformal qc structure
with constant qc scalar curvature.

5. Petkov, A. “An Entropy Formula for the Heat Equation on a Quaternionic
Contact Manifold” C. R. Acad. Bulg. Sci., Tome 72, No 10, 2019.

Pestome. Hamepena e ¢opmyna 3a eHTpomusaTa 3a KBAaTEPHUOHHO—KOHTAKTHOTO (KK)
ypaBHEHHE Ha TOIUIOMPOBOAHOCTTA BbPXY KOMIIAKTHO KK MHOT0ooOpasue. Karo npuioxeHue
€ yCTaHOBEHAa MOHOTOHHOCTTA Ha KK ()yHKIMOHAaJa Ha €HEprusAra Mo KK ypaBHEHUETO Ha
TOIUIOTIPOBOIHOCTTA BHPXY KOMIIAKTHO KK MHOTOOOpa3ue, Mpu MPEIooKeHHe, 4e ca
W3MBJIHEHU HAKOU allPUOPHU YCIOBUS 32 MOJIOKUTEIIHOCT.

Abstract. An entropy formula for the quaternionic contact (qc) heat equation on a compact
gc manifold is derived. As an application the monotonicity of the gc energy functional along
the qc heat equation on a compact qc manifold is established, provided certain positivity
conditions are satisfied.

6. Petkov, A. “On Some Applications of Entropy Formula for the Heat
Equation on a Quaternionic Contact Manifold” C. R. Acad. Bulg. Sci.,
Tome 73, No 2, 2020.

Pestome. B Ta3u cratus ycTaHOBsSIBaMe JI0JIHA OIICHKA HA ITbpBaTa COOCTBEHA CTOWHOCT HA
cyo—Jlarmtacuana BBpPXYy KOMIAKTHO KBaTEPHHMOHHO—KOHTaKTHO (KK) MHOroobpasue,
MpEe/rojaraiky, ue € U3IMbJIHEHO YCIIOBHE OT Tl Ha Lichnerowicz, kakTo u chimecTBeHa
nonoxkutrenHoct Ha C—omepatopa. /laBame CbHINO €JHO alTEPHATUBHO YHUBEPCAITHO
JI0Ka3aTeJICTBO HA HAIIM MPEANIIHN Pe3yITaTH, 3acATallyd TOYHA JIOJIHA TPaHUIla Ha TbpBaTa
coOCTBeHa CTOMHOCT Ha cy0O-Jlamnmacmana BBPXYy KOMIAKTHO KK MHOrooOpasme. 3a
MOCTUTAaHE Ha PE3YJITaTUTE W B JBaTa Ciiydas H3Moi3BaMme (opmylsia 3a €HTpomusiTa 3a
YpaBHEHHETO Ha TOIUIOMPOBOJHOCTTa BBPXY KOMMAKTHO KK MHOT0OOpa3ue, KOSTO
YCTaHOBSIBAME B HAIlla CKOPOIITHA Ty OJTHKAITHSL.

Abstract. In this note we establish a lower bound of the first eigenvalue of the sub-Laplacian
on a compact quaternionic contact manifold, provided a Lichnerowicz-type condition and
the essential positivity of the C-operator. We give also an alternative unitary proof of our
previous results, concerning the sharp lower bound of the first eigenvalue of the sub-
Laplacian on a compact quaternionic contact manifold. In both cases we use an entropy
formula for the heat equation on a compact quaternionic contact manifold, derived in our
recent paper, in order to get the bounds.






