Aaona
63}9@*3}# IFAV Sl ) bl A dlor (Ol Ko hingy iles
By

23 SRypd b JSal BI85 e 5 SIS - (65 51 5 amsb 5,

Skt B g3 Dol

0315 o5 0 4 g7mee 9 3w oL Ol

OLalS (GLals ol oK 5 ULl

bavarsad@kashanu.ac.ir : S5 2SI oy

OYQF/oV/¥A 1 Ll s il € VFAS/oVAY tallie bl o)

oS>

BT PRTR WSV EN C VP II| P) WP IS LIPS AL Wi | Q‘J:A&A{OMC»AZ‘)‘J){{))‘J(’F Al Olde K el ol 5o

Sl .‘.{J_fdpjh';);% b oole i & s Olojlad JISU) s 4 IS Olds A o (Shacir q\j)\.&ab.ﬁﬂf@
=81 03 03,55 oS T3l a3l ealinad L oS pams e OLE 5 oS e Sl (g35,5 D Sl 3 | WSS — 655 il 3,
Oldes 5 ISl Ols o 2 08658 (g (slas ol 5o 1 o (g5lage 25 8, Al S a alze Gk 53 pd e Bl et il b
Gl das oo Cdle i O 3 a8 ol (S gl G slols (S80I Ol 51 ol Ol 55 oS s oo OLES S e aalllas S S0
o A ek ol s e ;)°L§)l>;.:ﬁaljj:},\id/ajj.p>)45mm& Ol et 3n Olojliad 4 ISl Olds T den  Sadcir 3,5

S o Lo 0l Gl T S slag sy 1S

300501 035 o5 (Sl WS =65 5 gl 3y Ko pi 3 IS Olds cazen 53 Ololzs 1 g ddS glaely

By S S S e S sd 6B an) bt S asdis .\
iy fnl fallle ol W3S S0l B 0s P G (s s Sl s s e 2 sl
A L [F] s e sl s SLET Y ) ] a8y slasiS L

Sl 1, e Cotlid gl aidy (ol dxllas oS i e \. de Sitter

:RJQLA\@\A_:&LSJJ;M“ i b)#@*i"}s Y. Regularization
_ Y. Adiabatic subtraction
el o3 odss ey (slaelislesl s s Olgl b sla SO ¥ Conformal
L0l 3 75 a5 Sl as ol ol sl 1 0. Anomaly
#. Schwinger



Vil A A

0315 o5 o 4 g7ees g Sl 9l Ol qy

STms Ol 355 gl e 215 S TA] LS s 5
Oloylad 5 Lal sl sdlid 5158 Fs Sl
0L o aS aslasl [VY] OBty 55 gdms g dxw s
e S SI Ol 5l s Ol 4 SO SIE Sl
053 a8 das o 0SSl ooy ol sl s o Cdle
Oloslazb s 55 15 (6,503 slacases ( S S 0L > 2
Oy o 4SS =551 55l & 5ad Sl oS Alllae 4 s
3=l 5 emablin s 2SN (5 gy Addle sl (S S
Slagss IS Himm A Al gl S5 -5
Ohe 5 [V o] oy s s 5L o Gl S0
Olslzs 5 S d gl IS ul S5 m 3l odal o pudolis
slazss s=oo— ST ez 00 5 gl Ao
33 Ass Oloslad s (S Olbs 555 SKu s Jgen b
sl 0l andllas (gda
e cen bl s SN Olee G 8 S kS 53 Oy
g 3 Oleslas S palls 31 S Ole )3 (e s
b b s T ST~ 0l = e =0l b sleOle
Oldse 5 [YoVF] Il Ol S5 - (655 5 il e
[0 =VF ST lasls s Cmul sld avles [TF-Y1] S1 5
Olesldd 5o 1y 03 s il S (S5 pemy OBt 5
NPT lasls 5o as s lles S anlllas (gin e dnenso
Ahdal ol o3ls anw 5 ol 4 B i [YY
G S S Sl slag s 5818 S5
sl o3ls 0L 5 el o anlllas [4] e o 3 SIS
Sl il [] Ok 5 LS o 3Ll s o oS
S 0l wlide cm/ H > Ko JISl Oles G 5 50
Al Ol o 2153 L plad sk s ol 3L
Slagss 58 (Siomm AT0T g e 52 25d 0 Sz
Ol 5 mald )3 SeadhSacs iy, S S s IS
sl o3ls QLS 5 ol anlas (eE)/ H' >0 (55 S S
Ohie el L Jols ol bl 0les e &5 o

Al Gl SIS e 4 S

¥. Friedmann-Lemaitre-Robertson-Walker

el e S Sl S s S S
o [0] b e A ol b 4 Egiea =702V /M
slaablo psedy ol dallas 2t gladle 3 s en
5 =8 sladhie Lgl ) oS ubsoleS 5 (S5 o
3 a5 350 03 3y srb sk 4 658 pebline s S
S Ol SO 8,8 b s 5l O ol B8
s s cansn Olaslad 5s ' gole a0l Dt Sl caia
iy 2 o 5l el UL k20l G35 g
By e S TSl - 558 R Ol 4 S [5] S e
Olaslds o3 Sopd 5 dallas s coa b 31 s s dallas
Slazss sl PECPIRER NG fl-<-~d O L e g
b el sla0l3las s el s 4 0T 55 el Gl
S g 25 o35 053 psghe (ol jsb & ats 5 S
Lyl s oy nas 8 s SodlSad bl oSyl K
AL s e a JSl Ol S 6 SIS
Sy B iy il S0 e Sy a5 e
S d Conl oddir H Bl Cob b 55 Ol jlas
m'  (eE)
H i (H3
Sl Oy 45 Sl e a3l OLES A IS 53 353 s Ol
S sl 3,8 i 50 Osek U5 e L S
CaS ol by 35T s 4 (sl Slaldl i a5 )

>\, QD)

35l iy Oloslad 5 Ko pd il iadlas gl el
S S Sl 0L 5 Kt S [Ve —A] slasls
5 A 93 o S a awss lallelas s JISu) Ol
5 Sss DY 5] bl s diledds anlllas sinsler
Slaoleslas 53 S1s Olis S0 S Sl 0L
3550 Sl Aol aslllae (gualgz 5 55 5 4 At
seli s A S Vo —AT el e esls 0L ISl Olie
A8 o 1y 1331 Ol ¢SS Ol 2l o s 3
sl 3l okt S Ty 3 (Sl ety O 4 oS

\. Matter
Y. Gibbons-Hawking
Y. Infrared hyperconductivity



qv 3 R g ISl 1S S5 e 5 A5 - (5551 5 el 5,

Vel A A

) 0l andlae G 9 Z.'I.:.w)b

BT — (55 5 gl 5, Klos Y
SIS = (55l sl 3, e D 2ilseia dslows (510
Sl pmls 5B S Sl a5 SISl Ol Slas w
Lalisee ISl Olis O 5SSl ol Sas 0351 s @
B sn Olajlad 5o pblie s Sl Olde G 4 eddir ¢
(S Es (S

S =.[d"x\/§{g‘” (aﬂ +z'eA”)(p(6v —ied,)p"

Y Ly ) M)
—(m" +SR)pp —;F,,VF” }

& 500 Sk e Sl s p e oS (sl S
Al e 4 IS Olde dn o Sdicis ol G
Slrdes 3 Olajlab

R=sH", )

3heslS0ly A0 )3 lmaw dnw s Olojlad SO e
3php okl 5 b e

ds" = Q' (r)(dr‘ —dx‘),

x=(x,») R,

7 € (—%,°),

Q(7) =m.

Jeeily s S 1S S Ol S ao 55

(':’JSL;" P N P P PRSI L}

)

E
H'r

Ay =~

Sy )

L b o o3l _pbrline s I

F,=-F.,=0.4-0A4 =Q'(r)E. 2]

sy o ol y= () 2S5 ISl Olie 03555 — u)S slas
ol + HQ(1)d, — 0, -0, —%Q(r)a\

\%

+[i§ +mésJQ‘(r)]<p<x) =, v

(le2 S iy 25 S sl S 0

Oloslas 53 S5 s s [NT-V] slasls da o

i o ool [AT 5L 55 il ok anlllan it 5
W el oy 3 S SISt slag s 1S
3ol sl i 28 SO el e b gl o
5 Ky T IS S sladly ol il
O S35 35 s 51 oS el a5 Olajlas
G.,JL”. el a0 aS Cl badaly cpl 3 SG an s A0S
g S0 e a3 M S el Sy ol
S 3 m A S S 53 s ol A ss Ol
Sl Blasdl S a3 Olgr SIS dskin (5 A 55
4S il ol 6305 OLE [A] LIS 55 .S e s OF 6l 2 1y
ol cb bl S pd SadSact glagzss M5
Olgrr Cdsi e 45 S e i el 5 el e
ol i ol O e 85 ASL 2o Oler S s
o8, S s s ‘QTMQ,[C\])SM\JUJ S ool
Ay S 3 m A dag s 035 SewdSacs b
ialas (gl oS andllas |y aiwss Olosliad s S pd 55
ol Gl slag 55 OGS — (55l 5l 4 JE1S S5
G Glagss a8 wS e 2 e (Sole gl ol 5L
s S o el idsles Ll 5L S el
sl 3y rls b e T SIS =631 5l ol
el o adlie ol 3 o pasiie b 4l e s
53 Sy Jal Sz LIS =555l 55l 5, S,
55Ls 503 S andllas (glaan dnwss Olojlad 5 K1, 4T
Sl S Lo OF 218 5y (S0 slaely
o Sl Ol A o Saicds cublaie o Sl
JEYI % Iy hmaw e s Ololas JSul o
0153 48 Cl sibms o el o O S
@1, ISl oS G5y 5 3008 sy il HIS
w5 1y ES ol (Sale sl s el Sl e glalay
=S5 gl 3, S, [VP] om0 03 les S anlllae A,
Sloslz 5,0l S5 s Ky ISl (slagss IS

\. Poincar¢ patch



Vil A A

55U Lk Telan B Lo gy Shes S sl 5S o
DS e b 1 Kol e DS L oy3al G B Slas
Ll 0,8 e L ISl Olie S5 il S
Sphen el s bl

ko | = Bukobhe |- 00760k -k, O0w)
Sy gy Loge 4 (S350 M -

ay |in) =-, vk. OA)

i _(534‘” JJMJU S g»w' 5 Ao > Y
e 4 (V) s sy 5l a0lSS - (65 01 55l
3 i o o 2

.
T =~ ) =Ty + Ty, (1)

v e v H
Vgl sgh

S Gl S @
‘.uju_a Cewd an (V) 28 55 0 Juls laddkes 53,5 5
3 Sl bl S Ol 0SS = (65 51 5 5 Ty
J_:IL;O O ‘U (Y) :\JJL'J k;».wb &;M)J J>-T d.o.>- J:J.)ﬁ
Q‘J_;.A 9 JJK_M:\ d‘.)\_sﬁ C,JJ} Qy.ﬂ_au )‘ aala l_y
— S5 53l aS 3l QLS Ol g o Sl s ubline s ST
el sy 8BS
VAT, = VHT,, + VAT =-. (Yo)
Llﬁ"—éjﬁ\)}_wlj )))l_lé) :\_x“.kﬁ‘\juﬁ w\))lﬁd.\.ﬁdﬁ
Ol 8IS = (655 55 K5 55 0l 3l el Ty, ISl Ole
S r ales oS 5l g -('ij:fu" ok, T;gl rablie s ;S
3y 4S sls ol Q\j_”.w V) Q);))_f—d_:}kf slas 3l oslazal s
L3 o 03ls Il Ol SIS = (51 5l
g T = NE=&)(8" (0 —ied, )0
(V)
(O +ied, \p=misg"p)+ 10",
S 4 S @
\
5“ =, (YY)
A

Ol o JSCul Oltis odan Sic i gl & s

L =leh & s ;-‘rb Sy bl dmsan 53 a0 d’"’\ﬁ

Y. Comoving

0315 o5 o 4 g7ees g Sl 9l Ol ¥
Y Y
mys =m +E&R. )
SIS
-
p(x) = Q7 (D)X (1), @

cls (..:.a\j;'- \2) Q);)jf — oS Aslee s

/o= (o)

olo glacl g s s cs S o T sl &S clo S
oz, 9Z_ duW)Q;)ﬁ—w%UJWWjM

Lgd o 25 p5 s

z, =+vikr,
z_=e"z, = —vike, V)
k=K.
g GBS e
,u:%, /1:—2—11:, r:%, av)
N Rt
K =—idr, ()

y=—sE—u -, (\F)

== Adslae sl ol ol esls OIS [4] e
S, glls (7> —w) ilel slaols; ys as (V) Q;)jf
Ko S 3Sm O3l 53 o e [ =TT il

Lpdipe ools o 5 Cote daloy ol oy 8 S &
o i o

Uk =00 T e 7 Q¥ @™ W, (2,),
-\ —ink -\

V(@ =(k) T e T Q¥ (@0 ®XW,_ (),

OLES 0 g5 5 5 el [TV Sy b I oS (sl S

(\0)

el ST (la0les > Ao w5 ol gl olra iy i
o5 o303 lain Cly o il S A same Sl eslizal L
Sygo IS Olie Shes by 0155 o (10) Hslaa o

S )

d'k F
p(x) = I x )Y |:Uin,kain,k + Vin,kbin,k :|’ (%)
T

\. Whittaker



40 3 R g ISl 1S S5 e 5 A5 - (5551 5 el 5,

Vel A A

iy [A 5 VT el Talabslas (35,5 M Il O

S S (g3, D il i Rl b ol S5
S il Sl Ll il 5 Al S Ol ali
S S (65,5l il 25 2558 S mdldala s
35 et leg sl Ars 1y st el ST
OBl Gl S e eslial 9555 (= 03,5 S A
Sl (V0) 03558 =S Wslan oo 5530 L omlin Tl

S o ST e sladeloy 3550

d\‘
—f?m‘ () fa = (YV)
dr
35 g0 0l Oloy 4 s ol &S (gl45 S @
Ylrk  u' + A
o(r) :+\/k‘ SISl (YA)
T T
S o B s ) e 4 S S (YY) i Bsles ol
fa(r)= \ exp[—iJ-TW(r’)dr’j (Yq)
AV (@) ’
Lab s Aol Ol W &b S Lo
o
W(0)=0 @+ 1V (o)
fwY YW

T eaden Olo) & s b sdas0Lis 4l oS gla S
Slagiin s e s b G500 (o fa
N 5003 By 0o A e 5o Yo 5 VA il S
aslio 5 (Fo) Uslae ol a5 i Slyls slaakes
o3l oz 4 5 (S p (B et (G D aher U
WO (2) = (7). (*V)
Lo a5 (1) 5 (Y4) (TA) (@) slaatslas Sl eslinl Ly
Sl e S A o e s S e el
Lo 033 3 D)o e 5 Cote el Glal

\ -\

Unie(0) = (va(0) ¥ Q7 (r)exp(ik.x i J' o ')dz"J,

—\ -)

Vax(x)= (Yo (7)) ¥ Qv (r)exp (ik.x + iIT o(t")dr ’j.

xv)

Y.Hadamard

¥.Counterterm

W‘JWQ)Vﬁ;"TaA?L@m‘ﬁ;@ﬁﬁ S
s el (V) Wslae b 5 Wla e 3L (1)) ke

72,/%—;1‘—/1‘. ov)
OA) S el 5 (08) JSul Olics Klas 3l eslizal b

Sl ool
g (in|T,,, |in) = %J-dkai*n,kUin,k. (Y¥)
e 3l eslial 5 (00) dslbas 1 ds il ISl Ly
s (V) isles sy o s o o3ls ISl e =k, /&

330 p o 33k 3 Do

v /e . Hm' ¢+ dr
g <1n|TW 1n>= - J:, - o)
A zAr . Y
,[ dpe™ \W_,,, (=Yip)| ,

\\)l_;tla}& A 5 p=—kt v_ilesJS;b.iﬁje\SLg\‘tjjf@
BEJRGIIV S W S R PPW RV (Vi W EP TP LRGN P L
(\)&ﬁ_wy\s@_;hil)_;ﬁulgs—&j;\)rm[‘\]@-Jﬁ
U.Mudﬁ)_ﬁ:)ﬁ V4 f"‘)l—i ‘]a'.’.‘J‘:’ U'u’\)b ol ol wbr.a
d})(\).l_:}l_»m_ﬂia L')_:\)J.I}/I>>\ j}/=+l'|}/| Sl
W\)[YAjﬁfMQszfd\ﬂcw‘oM))Ja
[Y/\] L‘ )}J@ ol u_:l.@; u\;;—
Hr,uYA+ H '
\F/4 Y7z sin(Yzry)
[-7L.(vzA) — y cos(Yzy)

rdr {(erzziy+erﬁ/lr) (Y$)

lﬂ/ J+\
+_ —_—
YT I /\_rv
\ _ .
y/(—+7+ilr]—(e Ymy+em/1r)
v

v/(l—ﬂi/lrj}],
Y

e anl Las Jo mls i wp s LS lisS e

Aizes WS L 5 io

g" <in|T#‘,|in> =

\. Cutoff



\ ZJL»J ;\/\-U.? a:lj‘;‘b.'(f QWLAJ;L.UJL: Ol L¥4
N T
10 8
105 )
o
=
/_1:10_4
1075 8
0o I . I . | I . I . I il
1074 001 1 100 104 108

A

Ol 31 bSO 5oy Tl 0d i 0315 (Y0) adslee
L aS das e 0L 508 ol il o s (STl
s il sy S o 5 (ST Dl 2l
Sl ol VIS gla s ged des S rie S5y LS e
Coade i 5, OF L5 aS tites  Sw sl K glls
5,00 3 as LSS Oles Hldie Y S 5 s e
)M‘Q‘%Arﬂj‘ﬁbQ)MQMJ&QWM
Sla ISl (g S s o 0L S ) ol sl oy
S a3 4 S (IS 6wl S S LS
e oa sy VY] & 0d el =0 e
Oloslad 55 Sl s Ol L;.:J,:.Ql ‘_;J.;jl.w) oL sl
i sl aalsl s il sds 55158 sl A s
S sl ld o e s b a1, (F0) 5, L,
ardllas Jul Ol o 5 (SO S Ol 05658
S
S A max(, ) daly 58 S Sl Ol 5,008 5o
s Ao A= 5, 8Ly W8l s (FO) 5, L, .ol
Do 45 5l OLES Ol o T o s w0 g1 2305 &5 2ol

S5 e e:laﬂjoqujﬂéwbbb)’jl;iﬁ

\. Leading

..«\AJL;G C) e J_:.*J Lh;lwﬁb BE el 0

Dl o (F7) lowiacly o il 5 JolS o games 51 eslina L
Z_Jjﬂubd_’gj—‘sjf\)ruub‘) W/ gw&j\wa
3530 s & 553 5t Lo A2

Al
A n )

Y
m *
Ta :_\'J.dYkUA,kUA,k = (A= ).
73
S O ddezsl Ll 550500 025 o5 SSlegr o 2
S S (8) 3, il Ol
T =g (in|T,, |in)-T,, (vf)
sl e s 4y plonil
H i
- Y sin(Yzy)

ﬁ = rdr

YZIN ="

_ (e—\‘m'}/ + e\‘/rﬂ,r )l//(l_ﬂ’ + MJJ:|].
v

Uu&:—djﬂ\)}_w_&“ JJUVJQJJJJJLNJ‘)JL“

[psin(xzy) —yI,(x7A) —y cos(Yzy)

|:(evm'7 4 e”fﬂ’” )l// [%+ ¥+ i/il’j (Yo)

S 0l s w5 il b ) Sl Gl (g o 455

43&5—63;‘ )r.su AW LSJ.L"'G'.' é))l:é) :\.'.“.hﬁ f

534S Ol =65 S il s il 3, ) JSE s



qy 3 R g ISl 1S S5 e 5 A5 - (5551 5 el 5,

Vel A A

80

60

40

20

0 20 40

60 80 100

ol sy U )L{w\o\.x,_.a(ﬂ)-\ﬁl:;))y@M:dauw,ﬂ@*;)ob;“sL éﬁ\o\y(&,ﬁlwﬁuﬁj)xdﬁ

Sla i am a8 =5, =B VY 5 4T lasls s
Sy 6l 4 o o 0305 DL el dmlos KeSISa
b i el (S SIS Ol 5 oSG ST Ole
A pl by 2580 Ao SISl Ol o 131 L ol
Sl pl i S S 4t glaacslw L (Fo)
a3 S S OL k) sl o« SeedS e glaa L
3187 iompan Gy laOljlas s S JISKUl Ol

el 0dd 218 s [V o] saler
35 Sty e p <) S JSul Ols 5550 81

S5 e ol 5y Sy 4 (Y¥q)

T ~—0. (fY)
Y

5 e S Ol 3550 sl aS A e OLES (F)) dms
crated (SASC i sy Gk o b IS Ol
TSP PE FEPRIN I PTG |W-t DU NN R W
5335 Golamal (il sy b amd (pl 00l 0 o G

IVl S8 50 355 e b slagle sl

Z & . - sel & e £ N
Auasd g5 W SBIS Som ol Eew O

3y il 8 S S esls A S Cow Jise ol s

.k:n-ﬂ‘

\
YooY Y
Tsz’u P lfg(Af[/l) . (¥$)
V4 A
YY re"

Ol Amin(, p) ddaly Caas S S Olds 5,005 s
o Ao A o S L adE s (YO) 5, Sl .ol
3y5m0 8l 3y i e 45 5l OLES Ol 5 oo T o o

g o 4> S JSU Ol

.
rHH (\+m‘ +O(e*‘”/‘)), )
\er

a)‘bj_.r‘jd))\_:&ld. U<\ &.«_\ﬂ‘}jlg_\ﬂ‘u‘-’\.:ﬁ S48 Ls‘f}

)}.2@

Tzfi;ﬂ( ‘+/1‘). (FA)

ﬂ,:°6‘)l.l§‘5\>-bcjw L;il}’lgj\ Q\J.:.A S48 6‘;: >))l:.é)
Gl oS 51 ey .x_ﬂu_ﬂ Cews 4 (YO) oule s

sl (..:.a\j;'-
Hrluv
Y

S IS Dliis s 7= O/ aS Gl S w

Lg.»j,ida o3l (Y9) .»))'l:,i,.:.i_ Ao (>

T= (u—ycot(ny)), (¥a)

H u
e

(fe)



Vil A A

0315 o5 o 4 g7ees g Sl 9l Ol aA

I SR ST
dH'(1) _ AtHGT

= = (YA)

csls v.:.aly Solwesle oS 31 s
dH(t) _ YrHGT

¥4
dt Y ()

Al S =65 ol sl e O [ 52T slaLlS s
A 55 S Alesls QLS O by 5 ol ol (S jad Sk ol
s e ol s Lo el ol o bls <o 515 4 63
Jobe S b T ol 4w &S S 0w (F4) Usles
0313 DL [VF] o 53 S iy (2l L 2l il e
VOl ol b S A Al e el S Dl aS il el
S das e OLES (FD) 3, (gode dallls . dlonil 4 H >
e sy Cadle A>L gl s e sy e A<D gl
5 A0S e 3bls hls Cul A<D 5)5e sl cpl by o

[4 5 5] 55 oy 5 s 4 OF bl Oley olids

H 7
In=— = °
BT T a6 @)
dt

S S JS Ol 5 chas S Sl Ol (65 edd o
(©0) 2Lls Olo3 oo o3 55 o o313 (V) Eolas L 3, 55,
O SR L s el cnlize ISl Sl p 22 0515 L
53 edial s 4 Oloj el b sl S o 1y 208
e SIS Ll |5 el GG [8] e
L oo sla Sl (g 4l = (6531 3ol &5 S
Sialiil i a8 asl ulse exp(—vam/ H) ey Jole

‘5};47'53;3 .;
sl 3y See (93555 s et clis ol 3
Q‘J_;.A &_.7. )J b )‘))[_.7 )‘érﬁ )Kﬂl\ Q‘J.S.A &:', 4.7& —szj.v\
w33 Olojlzd o5 SSly 4S8 55 ey 3G S
Slicas Sl i Sl ¢l s b '('i"')s dowl>s (gladw

\. Superacceleration

4_7\‘)1 Sl 0 4).“.]4& ﬂduﬁ kf*l DL PLY QKE _(5jjl )).WJU
e i) Dol 53 235 5 1 65 oS n o3 et o
5o o=l sl g Ay e elOleS S S

Sl Oy oy Sopgo a1y cpniid] Uslas

u uv o
Solw gl e a0 58 518 Culb G &S gla S
JolS 5L S ads A5 K 5d Glag s o oS e 2
SIS =65 5l ol by das |LSCi5 D I Asles L
S s o 0313 (FO) 5, 5heslazal b (YY) dslee o) a3

\
Ry = Ry + Aett 8y = —ArHGT' 8 (¥Y)

\
Tt = T8y ()
(FY) il isloe 5168 oS o IVl [F] o L i
G slag s Sl =55l il 45 25 S s Ol e
:\_:.‘)( )‘J_E.A )‘ W»:LJUL_@;S gLuLs Jj?rj (5‘)” 6\4.«.&;: e
ool A foo meldOleS ol 4 Ajial

AT
Actr = Ainitial —THGT : (YY)
ey s 45l gl S Ty 2l L il 5 e
Sl i S alllae 5385 | b 0leS b
= et —0ledn B Oler SO oo w |y s Olejlad
e A 53 Sl =055
ds" =dt' —a" (t)dx", t € (—o0,+0), (Y0)
Jools o o 0lay s ails s Sl oS 105
Spdie A s Doy a e lI0lES el
da(t)
dt
(FY) dslea o ASL}_AS old ot Sl sl w a5 L
Sl w33 O b S K3 55 e Gl bz s lp

DN TN [ PR RVERR

H(t)=a(t) (Y#)

bla Ol ap anasly bl 0 5 Dpso a4 J3e wliOleS
s95 by ye
Aggr = H' (1), (V)



a4 e 3 R g sl JSul (1S 55 5 SIS (6551 gl 5

Vel A A

O‘J—:‘(rﬁw}t&ﬂ\b‘v\_«“ﬁb)ﬂd‘ﬂéﬁ\wtiL&.m..s
Sysme Sl st e oy dil aS juie s SO S
(St di s Olojliad 4 JIKUl Ol usden SAi i
el 3 g b amS cpl s e ke LIS —(65 5 5l s,
Ol el S5 3,8 e b slaplaslias s 5, (g lals
aS das o OLaS (Y0) 5, (gade dalllae .l JalS' L 253l

.’MSL;‘ L;:"L.’\) JJLA k;AlJ A<L S50 LS‘]’

.| w‘,:_e_:
Sl 5 S SIS (551 55l 25 Anlons
s 53 Gl O i (YO) 5, zilleir Slie 0351
S Ly ol 3 (Y0) Wsles s wlS gladl Kl dslows (5l
‘_gl_ad\jﬁu\ :\.._wlkr.ﬁ LS\J"[\O j/\] ‘_;Laf-/a);‘\sﬁﬁfda
Sy Sl st esli ol SLz s = 3 el
S 3 25 Ssse 4 oS Al al e

TAr A s
I=e j dp‘W_MM, (—Ylp)‘

e i Sl @U ("1 5 — e J‘J’Qﬂ ol

N

-y

3 geoi sn 4Rt g5
w_; Ary (—Yip) =eP
JA+ioo£ F(%+7+S)F(%—7+S)F(iﬂl”—$) (—Yip)_s
—ico Xirr F(%+)/+i/1r)l“(%—7/+iﬂr) ,
(1-Y)

I T(idr—s) glac—s ;i 1, F(%+7/+s)l"(%—7/+s)
Sl 0l 03 0l Sl mar g by =2y b

n)‘bﬂ)Q)HMQTMT_‘».AC‘}_:Mc}/ C»ﬂy\ﬁ‘bw

\. Mellin-Barnes

(TF) slan Ly (1)) idslae il 08,8 a0 o =11,
A

R J S DU BNCSUON = P POV P Iy IS N O P S
S o bl 5 Ok 5 0 2 2 ISl Olke S 550
S e s 5 e el udes Sl
Sheslaal U s g oo axilSS o Olojliab a anen s Olo sl
So s Bhe sy e STy 0500 o sl SR
il L sy s 1 (F0) Dsles el s 40 oals & jle
DS o My Gl ISl Oliie 0 SRl 5 (S50 Ol
dw\uﬁ—“ﬁu&&un)«smﬂgu.%m Jss
54 LSS Ol 3310 das o 5y e i OF o
LS Sl Ol o Gl L s on ) (Sl O
s oals Splee 3 1815 Ak ST Y K il o
LT s S sl [y (V7) idslae s 0l (3lage 55 51 5
O Sl cpl s g aS das e 0L (YF) 55 (gods dnlllas
s il oo Slde el 5 50 (Ko alessly
S gl ol LT aS ol 5 coglas ol 5, (9355
Ll .>)l>¢_<:.w.v_3ﬁd Slaodalie e & b b ol S5
S gl ) 148 s S IVl Ol 5 e bsedalie OF 31 i
OBy 3 Al sl sl Sl Ol a3l sy S
03,5 oS ras sl 4 S m Bl i 2ol
a5 o 3 S esli il alie ol 53 Le S 5555
dnn 5 sdoes Olojlzd 53 oS Yo 5 YA] (6 s islaigsil
Oeod A sy ol ol 3 S e eslinad 5 el e o3l
Szl il b Do el 3 o Ll A5 e edalia IS
sk Olea sl Il Ol (ale S, 5l eal ) Ll g5 e
S M Olie 35 50 (sl A o)Ll 50 aedis 55 oS
Sl 0 s (S S Ols 5 5als 0> m/ H <
Sl g 45 T~ BT Al e Gl (S S Ol SRaS
Oliws S Jl= 55 [Vo —AT ol ISl Olis (g3le 8 53, 5
Ol als Ly 5 ads ol 3 5 5ol (Ol i Jses 3
N3 s a5 Sl 0l (S0
Sl aS s a1y 05 S0 ol S5l opl saslie [VY

wlul 3 ;s Easi S s o lhd0leS Glags Sams



Vil A A

0515 85 g1 & e g 3lu s 9l Ol Voo

5 KX F(%+7/+t)l"(%—y+t) slacks 1, S glosS &
tp 4SS Jsss 05l 13 6 SUILSE Ay Cor e 53
5 aS e (1-V0) oS = 5 5 T(—idr—1) slalss
e bt Lol 13 (68 U1SEN by ol
2 038 @S e Dbl gl S w1 s IS [V o]
.,Lib.)b,;jkjﬁ)'.lafldbj@ OA) b5
(-7

I o 53 | 1 JSEl iy (1-9) J1 81 dloms )
L S B0 b oS placdad ul ply iy e ool
L, o, S 1 s bbiledd esls (T-31) Usles 53 15 L
o3l glacdas Lo 48 sls Ol ol o (1Y)

R(s)>-.

tp =—iAr,\—idr,\—s, (T-\v)
sl s oS pl s do o s lile I8 A 50 e s
SL dloe gl o sl Ll g lede S
IS0l floes 00 5658 5 sl 0 S5 KaS Lle oo
ilolre poeddionls b od bk bl 55l 5 AS s
S ol o Odey gl Lo lealy s e OLES 1 (T -1Y)
IS oo sl Iy dwloes (T)Y) 5 (T-A) byl 5 b ds
e S, el [TV] Sl ml il ), Aalllas
(=) S5l p—e dm s das e 0L Wy, (—Yip) [
By | Sy o b VL s po oo U 3 i
Gl L ol Solld (1=VY) 5 (T-A) Ll 3 b ds
L SISl de e s et 4 sl e (1) J1S
s )il Ll § i 5 [V e] e b i
ISl (1Y) oslw glacdas 53,8 b 55 5 Lol

555 g0 daloes (1-9)
7, s :ho(r,s)+h(r,s)+lqnd(r,s), (-v¥)
AS S Bypg bl ks (Sos Ay 5 hooS Sl S w

L g o o3y 5 Canl
h‘,(r,s)zir(%-i-}/—ilr)

)7S+M.r (I —\O)

YA

—S+ilr

F(%—)/—i/lr) ei%(sﬂ'lr)

>

Sy

* -
(W_M”,}’ (_Vip)) = VViﬂr’y* (\'ip) = VVi/lr,y (Vip)- -y
O lali s §gean 5 Slus a0 JISE1 S5l 1S 6l
ol el (1)) JISH s

I= C’J-:ZO%F(%”LWFS)F(%_}/+S)F(i,1r_5)
XJ:ZO:_;‘ﬁ(Sit)r(%+7+f)F(%—7+t) (T-%)

r(iar—ip<r| " dp(rp) ™.

TSRS G RURCV P
=)

T F(%+7/+i/1r)l“(%—}/+iir)
C

}":

(1-0)

v F(%+7—iﬁr)l"(%—7—i/1r)
355 delus Sslew p o Sledis JI Sl (T-F) Usles s

A o YA \—s—t 3
\’j dp(\‘p) ot :L, (I1-%)
o \—s—t
IS8l Sl 00 o sl [V o] e dils oS G146 58 @
r_l\uJSu_bJé P> J=
R(—s—1)+)>-, (d-v)
s sla SISl Al 3 LN b s oSl ol
MLW\)GJ‘N‘S&&U[}@‘&\M;Q‘)tJ
R(s)<-, R(r)<-. (=)
Y Y
ﬂ)'c;))_.pd.gbﬁ(i—\‘)fd;bu):t J‘Jﬁla,:.wbud\ﬁ

viﬁgu‘ J‘b" BL
1= 0. (-2)
—ioo Y17

S 4 S @

frs ()= F(%+7+t)l“($—y+t)
\—s—t (I—\ °)

F(—Mr—t)—(m) o)
\—s—1

< f,.(0) @L? slachd s 5 r gl s 5l b lade gl s

Lﬁ&a:\éﬁjd))}.p
t, =+y LR y L
¢ Yo Y d-1)

tp =\=S,—iAr+mn, n=:\Y,...,



Yol 3 R g ISl 1S S5 e 5 A5 - (5551 5 el 5,

Vel A A

T, =A—Ar+t
-

+i[l+y+ilr)[l—y+ilr)
YUY Y

1//(%+7/+i;tr)+l//(%—;/+i/1r)

(T-v%)

—log(YA)+ g —\+iT7T

Sl NSl 5l ey 3l o Tig JISE) s
Ol o olwosl oS 5 (1=YY) Uslas 5 (1Y) 51 By
sl olis
+ioo g
—ioo YiT
eiﬁSFr(s)
sinz(s —iAr)cos z(y —s)cos z(y +s)

(le2 S iy 25 S sl S 0

ZTing = i]err
(-Y0)

(s=r=3)(s+7-3)

Fo(s) = : T-vs
r(s) (s —iAr)(s—idr—Y) ( )
st sl eslaal U

‘ ‘ -1V

= — + ,
(s—idr)(s—idr—y) (s—idr) (s—idr—))
e 3 s o i (12Y9) Ulslee 48 sls 0LiS Ol g5 e

)}.J;L;:
YidAr
F = — —_ [
) =8,(0) 8, -0+ ’
A widr—y" +%) (=
g.(5) = (s—iAr) —

Coils eal g (T-Y0) Uslas s (T-YA) Sl 55108 gl L

+ioo
Zind :i”rCrJ- . ﬁ
—ioo YI7T
irs
¢ (-va)

sin (s —iAr)cos z(y —s)cos z(y +5)

Yidr
{gr(s)_gr(s —\)+m}

P Sy e g Ol Tipg Amsloe Sl gl —
S
Ting = Tq + Tind'» (T-ve)

1

Lpd o okl 5 gladlslas 51 TS 5 T8, &S eSS w

h\(r,s)zl“(%+y—iﬂvr)

i (-1#)
) (V/\)\ sHar i%(s+idr)
oy e
hind (78)==iT(T+y—s )
na () =-iF ) T-\W)

F(%—y—s)l”(—\+s—ilr)ei”s.

Sl OlS o e

IT=2,+1,+Zing, -
S Glu s«
+io g
=G| —T(2
© e viz (‘+}/+S) (1-19)
T(2=y+s)0(=s+idr)h(r.s),
B +ioo£ \
I‘_er.—ioo le"(r—i-}/-i-s) (T-Y°)
r(%_y+s)l“(—s+iﬂr)h\(i’,s)s
- +i00£ \
Toa =Cr [, et (47+3) (-¥v)

F(%—7+S)F(—s+i/1r)hind (r,5).
Sl Ol 05 e T 5 Ty s IS5l duls gl
.,\.’).J:JA aJ\bﬂj Q)ﬂmuu}a}

\

Sp =iAr+n, Sy =+y——-—n,
Y

(T-yv)
\

—y—=-n,
Y

n=o\Y,...,

slac s sp b Sl Vv+idr b Chad idr oS oS @
BELCIW F(%—}/+S)F(%+7+S) slackad 5, (T(-s+idr)
Rl i e Sl i 3 ) s JLSE)
(T=YY) slro 53 55 L g a5 S L5 55 Ll oS plac ks
Gl idr g3 a0 o s Lgs T A ule 5o . aledls ools
dsle jy wlin jb ol Ao U= s s il
= odbe ks O +idr 55 &5 e 5 idr esle glales T,
S Slasls oS 5 bokile 428 5l eslanal L s a0

A =—i(l+}/—ilr)(l—}/—ilr)
YUY Y

W(%+}/+i/1r)+w($—7+iﬂ,r)

sl (..:.a\j;'-

(1 -yv)

—log(YA)+7; +iTﬂ



Vil A A

Vol por o 3 a8 ol JLSS1sle (T-1Y) J1 S0 IS
5 78 il U ol a0 ol s O o i
Ctls ol alon S 5 [1e]
ilr
ysin(Yzy)
{(eiri”y +e™ )1//(%+7/+Mr)
—(e”m +emir)(//(%—7/+i/lr)}.

(=Y (1Y) (1A slaatslan 5 eslinl U plowil

frac
Tind =Aryp +

(1 -y¢)

vwido Gz & (1-7%) 5 (1-70) «(1-Y0)

I=A+/1rlog(w\)—ﬂr—@
Y

y L
sin(vzy )( exx) Ysm(w)
(&7 +e™ sty idr) (e +&% sy +idr)).

(=%
OIS =655l sl 2, (T=1) 5 (Y0) sladdslas 1 eslizal L
34 03l 3 g A 0l (Siluge
Hm' ¢+ Zdr

n>—~:1|[ —.
- \/\—rY

528 5 (T=TA) Usles 53 (1-YV) Walas 51 T (g 108 5l L

g < m‘Tw 0 -rA)

A ol (ol BT — (65 5l 5 sl 5, el s 7 JI Sl
el ol a3l (Y8) dslas 3 oS J“ju" Cwd

9. E Bavarsad, C Stahl and S S Xue, Phys. Rev. D 94
(2016) 104011.

10. T Kobayashi and N Afshordi, J. High Energy Phys.
1410 (2014) 166.

11.C Stahl, E Strobel, and S S Xue, Phys. Rev. D 93
(2016) 025004.

12. T Hayashinaka, T Fujita, and J Yokoyama, J.
Cosmol. Astropart. Phys. 07 (2016) 010.

13.C Stahl and S S Phys. Lett. B 760 (2016) 288.

14. T Markkanen, A Rajantie, J. High Energy Phys. 1701
(2017) 133.

15.T Markkanen, De Sitter Stability and Coarse

a;U‘;‘be d.gﬁuujbl.anL: Ol \oV
+ioo dS
nd =ir'C J-—loo Yirm q-r)
ms (gr (S) &r (S _\))
sin 7z(s —iAr)cos z(y —s)cos (y +5)
Ifrac _ l.”rc +ioo£
" iw vir
& YiAr
sin7z(s —iAr)cos (y —s)cos z(y +s) (s—idr)
(i -yv)

S o a1 OF ol Sl glacda il Ty dlns (51

\ .
Sp=ty+—+n, idlr+n,
\ (i-y7)
\ .
Sy :iy—;—n,—\—i-zir—n, n=-\Y,..,
BLIYA (5[-&5&7,‘.}4.3_5&;«0\)%«0‘)) ?Rdhuﬁéélm;m
J—A—‘J—'d‘j)bsl‘él—hvhg lfb‘fhywwﬁ)>
(1) 1l daloms 3 O 5,8 o 3 (6,51 Sl
g (s) Jold dilaz o nh) Lol eoly dad sl g
Jﬂl_ii_k.v.-):n \_.ra.l_f-ra)b;.,_lagsblﬁr.@_w.]a_wj:
V.G_w )—’) ‘_gl.avhs )\ J.\.Qb \J.rl.g cb‘}..ﬂ& gJJ;- gr(s—\)
L el Gl ladas L sile
\ \ -
Sp=4+y——,—y——,—\+ildr. I -yf)
Y Y

("LJ}T@ w:wdljb

T8 —_ = 7
ind Y YOY A R
Y YTAr
- +cos(Y
sin(Yzy) (e ( }/))
ey
1. F Sauter, Z. Phys. 69 (1931) 742.
2. W Heisenberg and H Euler, Z. Phys. 98 (1936) 714.
3. J S Schwinger, Phys. Rev. 82 (1951) 664.
4. F Gelis and N Tanji, Prog. Part. Nucl. Phys. 87

(2016) 1.
5. A Di Piazza, C Muller, K Z Hatsagortsyan, and C H
Keitel, Rev. Mod. Phys. 84 (2012) 1177.
E Mottola, Phys. Rev. D 31 (1985) 754.
J Garriga, Phys. Rev. D 49 (1994) 6343.
8. M B. Frob, J Garriga, S Kanno, M Sasaki, J Soda, T
Tanaka and A Vilenkin, J. Cosmol. Astropart. Phys.
1404 (2014) 009.

_a



y oy 3 R g ISl 1S S5 e 5 A5 - (5551 5 el 5,

Vel A A

u“&./l_&':ir Loev 92 d[ajl_..é.?j.’f(:/j_d &LA/JLL.A/
(W‘Qf‘) QLQ[S OK.:'.."J LM‘)( L;wu)ts ML’QLLL_"

27.F W J Olver, D W Lozier, R F Boisvert, and C W
Clark, “NIST Handbook of Mathematical Functions”,
Cambridge University Press, Cambridge, UK,
(2010).

Oleloe Al ol i o 00315 045 50 0T

Olajldsd o ateaj S Olbon im0 JIC ]

Sl i)l iS4l st 1 s s
(Ta8) pLals

29.L Parker and D Toms, “Quantum Field Theory in
Curved Spacetime: Quantized Fields and Gravity”,
Cambridge University Press, Cambridge, UK,
(2009).

30.N D Birrell and P C W Davies, “Quantum Fields in
Curved Space”, Cambridge University Press,
Cambridge, UK (1984).

31.M J Duff, Class. Quant. Grav. 11 (1994) 1387.

Graining, arXiv:1703.06898 [gr-qc].

16. L Parker and S A Fulling, Phys. Rev. D 9 (1974) 341.

17.S A Fulling and L Parker, Annals Phys. 87 (1974)
176.

18.J S Dowker and R Critchley, Phys. Rev. D 13 (1976)
3224,

19. S Habib, C Molina-Paris, and E Mottola, Phys. Rev.
D 61 (1999) 024010.

20.D Lopez Nacir and F D Mazzitelli, Phys. Rev. D 76
(2007) 024013.

21.A Landete, J Navarro-Salas, and F Torrenti, Phys.
Rev. D 89 (2014) 044030.

22. A. Landete, J Navarro-Salas, and F Torrenti, Phys.
Rev. D 88 (2013) 061501.

23.S Ghosh, Phys. Rev. D 91 (2015) 124075.

24.S Ghosh, Phys. Rev. D 93 (2016) 044032.

bbb Man g Olojlad s el Gl e IS
(OF45) DL ol&ils iyl uled )l

ST =g U 0y lonig Sl s L0 577



