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Abstract

BOBTFROYEBRFE, R—X: AV IARAVEBBEEDRRICEET HERETRABIHRE (
EROERE., BE, BLELENYIIZIUR ) TOTNSOEFEZRBEZRELEKLE, C
O7APIVRNTREENLEETIDOIZAG, HARNE L CIFEIRIIFERLS IIETIL
TRBHEEATVEY, Chid, HEEAZEREL., HEBEIAMMEOBNIC OV TERTEST
TILTT,

T7OIVMNORBLZBHTRD4DODMIEHEL, cSICHETIEXNETHTT, HZAD
W3k, Physical Review (D223 ) CEBENLEERNTT.,. CORXEE. BRB LT
NEBBRETOHNBUERE L INETFINICETRIHEBOX D _XLZR>TVET, <0
MY TR, RENBTERESNATVIBETCHARARIR (BIRILF—TEANRIDHNZH
SHICTRLED ) ZEHDRDHLLVAEEERLELL,

2EB LIBE DML, BRESZE ( W Journal of Mathematical PhysicsICi2H ) DBA (L
RIBDCEZEOTHY, BERAFMGR, O—IIIVX—ZV-DTF—DOEBEATI—ILME (
Journal of Physics ) o 4BB DMWY Tk, BIELENY VT ST RTOBoseY AT LDHEEIC
DVTHBLTLWET, COEXRBETL, ERE (COZFERNILC ) 712A)lLEI— (AL
723V ) CRHEIET,

\We have investigated the physics of quantum field theories and their quantum vacuum structure in
various settings relevant to phenomena such as Bose-Einstein condensation (at finite temperature,
density, and in stationary backgrounds). The class of models investigated within this project
comprises relativistic and non-relativistic nonlinear sigma models, that is models that allow to
consider interactions and therefore to discuss phase transitions and symmetry breaking.

\We have written four papers that form the bulk of the project and more related work is in progress.
The first paper is a single-author paper, published in the Physical Review (D section). This paper
deals with the mechanism of phase transitions in relativistic nonlinear sigma models at finite and
small density. In this paper, we have also devised a novel way to include infrared effects
(essentially to clarify what happens at low energy), a problem that has been discussed in the
literature recently. The second and third papers deal with extending the results to the case of high
density (currently submitted to the Journal of Mathematical Physics), boundary conditions, clarifies
the connection between the Coleman-Mermin-Wagner theorem and the Casimir effect (currently
submitted to the Journal of Physics). The fourth paper discusses the study of Bose systems in a
stationary background. This work is completed and | am in the final stage of preparation of the
manuscript that will be submitted (within this academic year) to the Physical Review (A section).
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1. BIEERREREOMUE

BOEFHROYMBRE R—ZX-TAVD18(VERREDRRICEHET SSESELRE (ARDEBE. BE. FELIZA VDTS
DUR)TOENLDEFEEBEZABLEL -, COTADIIFTRESNFLETILOIFRIE, B3R E LU I EREIER
BOURETILTRESNTOEY  ChiE BEEREZEEL. HEBLHAMEOBNICOVNTER/TESETILTY,

TACIOCNDKREBREER TS 4 DDHIEREL, SSHICEET HEENETHTT , I DERIIL, Physical Review (D 933
B HIN-EERTT, CORXIE. ARSLV/NESLEZEE COHRMHMIERHR L I YETIVIZHE TDREBDAN=_X L%
FOTNWET, COMXTIE. AN TER/NTOWIEETHLIFRNEIE (BT RIILF—TRIHNEISZINERALHNIZT S7=0)
EOHLWVAEZEERELEL=, 2 BB LI FB DS 5((33 HEREEZE (IRTE Journal of Mathematical Physics [Z ?Etﬂ)o)iﬁ‘b‘
ICHEER T B &R THY BREM(F. a—IILRo-I—30-D5F—DEEBEHALI—LEIE ( Journal of Physics), 4 HE DR
XTClE, #IELT=/\v 05 59K TD Bose ’/Z?’A@Eﬁ?iliﬁb\fgﬁlﬁbfb\id”o COEZEFETL. BRIZ(COFEEERNIZ) D
ADANLE 21— (A 723V ICIREEINET,

2. REREEBEOWE (FER)

We have investigated the physics of quantum field theories and their quantum vacuum structure in various settings relevant to
phenomena such as Bose-Einstein condensation (at finite temperature, density, and in stationary backgrounds). The class of models
investigated within this project comprises relativistic and non-relativistic nonlinear sigma models, that is models that allow to consider
interactions and therefore to discuss phase transitions and symmetry breaking.

We have written four papers that form the bulk of the project and more related work is in progress. The first paper is a single—author
paper, published in the Physical Review (D section). This paper deals with the mechanism of phase transitions in relativistic nonlinear
sigma models at finite and small density. In this paper, we have also devised a novel way to include infrared effects (essentially to
clarify what happens at low energy), a problem that has been discussed in the literature recently. The second and third papers deal
with extending the results to the case of high density (currently submitted to the Journal of Mathematical Physics), boundary
conditions, clarifies the connection between the Coleman—Mermin—-Wagner theorem and the Casimir effect (currently submitted to the
Journal of Physics). The fourth paper discusses the study of Bose systems in a stationary background. This work is completed and I
am in the final stage of preparation of the manuscript that will be submitted (within this academic year) to the Physical Review (A
section).
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