/v\ B

T}/‘Oh S P/OHGK[QV\ CQ—VXSDI/“SI/\I’\P

\/

Ma sahi—+o Yomazak)
(Ka\/h' TFEMU, Univ, Ty k/c)

KB K Fhebry WDF}<S1701)
Pec /¢ /20/9



S W@mp/ond




RQ,V\QVMOVQEEO\'HOV\ g [ PT

— -

Q,V\QJIZK Sca\ e

é@é‘/ |0W~9V)99/ € Frectin/e JC"Q’J ‘“\607

%\t"c.’ Belle Igj




RQ,V\QVMOVQE%O\’HOV\ g L {:T

QIV\QJIZK Sc.a\e
| /\ vte di'\’}\
“ QJQJ- /\:ﬁfﬁe Qg
,CJ
“fPressed

(@é/ | ow— @V)e@/ € Frectin/e )C:'QIC} 'H\eoy
/]

%\SC.’ Belle Ip/j




R@WQVM&Q.EO\—I-[OV\ g :PT

¢ et % G, Stiny
— /\/\.PQ_ \
| /\ Tan Ai ~ \
@Y /\uﬁgﬁe X5
T
“pPressed

/%é/ [ow—evergy <pjective  fid '”\807
/]

%\t"c.’ Belle Igj




RQ,V\QVM&/QEEO\'HOV\ g = {:T/
Seal _/w_S‘Qa.—laJ J
QM%K SC‘O“\Q— ;/De’:\{ﬁfa\hed %%F .
—1 /\/\.PQ_
1 /\th\'e)ﬂj_

LERRT~




Re, v\nrrhonizo:Hov\ g

S

—

Q,V\QJIZK Sca\ e

— /\/\.PQ_

i /\ th\'ejlj_

\\\\\\\\

Vék'y
CONS Tran

_//

/

LOHJSW e

LERRT~

S\/\/Okm]b/ohcj




— T ————

Swamplond Ceonjecturey
/\/a. ceJSeV\/ &mdiﬂ'om -fbk @<I'S‘/‘eh ce ojf—
UV eampletion

— \




- —

Swamplond Comjecturey |
/\/a. ceJSQV\/ Cw\dl"l'l'OY)& ﬂlbk‘ @I/STQVK,{ ojc
U\/ Chmple_"féﬂ

— 7 N TT—

/i 1l

/o
Semiclassjcel S#ing /Dhe,moma o /%j)/
<R theory EXPr [ hent.s
N




MU\Y‘&/&V\')&—" \fahagua\fj/ 1§27 00478

Fukada — Sajto-Shipmi - Y /612 06532

Lbe - Yaragida= Y 181] 04464
Y /T0F 0% 974

Shivai = Y [90%. 10577
Kusenks~ Takhistov- Yomada- ¥ (908 /0934

N (310, 0567 ]



Tb 0(07 .‘

1. Is Trans-Planckian Censorship a Swampland Conjecture?

Ryo Saito, Satoshi Shirai, Masahito Yamazaki. Nov 23, 2019. 12 pp.
IPMU-19-0170 NAANANAN
e-Print: arXiv:1911.10445 [hep-th] | PDF

References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
ADS Abstract Service

go"'_l_o (\KO‘m%U\O)]{) S hire (IFMU)






Now @sssassscnssiannsaansasnnss

e e RS SNt HALLIANARIALASLSE AN RRARE LA nr A b ey

pesazaATAS
......

i ! ey i {; . AN & S 5%
WMAP observations - Gt A SREEEREs ol S (AN SRR St
....... ' %5 A Lt " o o o ’ - - X J R L O AT R T e s e
observarions S G S A ; ey : Y o Y
e N ~ o b B & R 'l : - - ot : - A
3 wh 15 < 4 43 . . s N T B
S5 APer ¥ B W S 3 - A

13.8
billion
years

.............................

- 380,000

.............................

Birth of the universe ... S . ——— I RN . L. R,

Figure from https://www.u-tokyo.ac.jp/content/400031453.jpg



Mac VoS <OP ) C
Huctnatien

Tfn/

Cfu antunm
—Fluc‘l’u\ ato /
=

@ X P 0 mehf/'g\/

Q,XPQ\,-)SI'DV\ -




| Iﬁ(p L\/Sz‘cpv{) JCOJQ)

) O-

horizon Size
e

/_|~|<>z, 7 (RD)
o S (MD)

Lag alt)




/\
I O
& -
o H
/ /
\/\/ /
M*‘F/a‘h'an

H~|0L 7 (RD)
o S (MD)

Lag alt)




I Vizon ¢ WJ\SI.V\O%

\

H~|o¢ 7 (RD)
o S (MD)

inFlotio n Aag Gt




C
VDSQO]D /
- ctnet| 6N
flu

tiny

v
qu otis /
Tw
—Fl WC
D

@ X P 0 mehf/'g\/

Q,XPQ\,-)SI'DY\




I Vizon ¢ WJ\SI.V\O%

\

Il O
H~|o¢ 7S (RD)
o oY (MD)
infloto Aag Gilt)




Mac VoS <OP ) C
Huctnatien

—’T’G"’\SP l OV\CL’\{CM/\

Eh od e
tiny S Lf
Cfu antunm |
—ﬁluc‘l’m ato /

@ X /) 0 Mehj'/'g\/

Q,XPQ\,-)SI'DY\




-

, // 7o
TroansPlackion " Problem

Con we observe trons—Plonckiqy, m°d€°,?

(f So  breakdewn OJC B I:T?

\

X Similo- problen, for BHS




UI+1)C, /27 (pK)’

6000

5000

4000

o
S
S
-

2000

1000

llllll

| L | | IIIIIII | |

---- Standard inflation
— Trans-Planck

lIlllI ] ] lllllll | ]

10

100 1000
l

[Martin-Ringeval] astro-ph/0310382












| rons = Plonckionn

C@hSDV Shi >
4
— \ -




TVOhS\)D/OV\d’\]om Cé/hSDvS[/)fP COV’\()Q Tuwre
(TCC_/ [Be,clm)a*— Vecfar /,CU )

/"/Dl/igol’) - QVDJSJ'% 0'5: TV“OWS"P/OV\OKI'OV\ VY)tolQ\?

Never lf)afpehs /N QG /OhclSQOLf@
N—

2 O (+) < L
a €y ~ u

{

6/\/ A e*‘)ob/ch'rg




TC/C . metastable 4§ N o Q?:‘c‘HW\Q
T < HQ <M*’@/H)



TC/C . metastable 4§ N o .Q;:‘C‘HW\Q
T < HQ <M*@/H)

F. dS Swoumplond conjectue [Ob"&"’oy“"" ﬁf“’/“’““‘j
— Vot (18)

— No meta stable C}S






V() =2

OF SO

C)C\ clS S\/\/O\h’sf/@’\é; Obh\jﬁC,",'uuyf_ [

Obied-009uri-Spedyineiko]
— Vocfe (18) J

v/
OQ) numb ey~



T — V] > = 3
V J(ol—\)Ccl—Z)

o+ SO

. dS Swoumplond conjectue [Ob;a“'()%“""’sf"d/“@“"j

/ — Voo (18)
V] > h
OU) numb ey

Problem with Higgs/ plon /oxisn
( Peref- Hebacke, — \I\/mxse, MW“)’““““"YOJ‘@/'AG— V] ?/ T
| Choi~ Chway - Shin, Hameguchi-The -Moroi (16

-



EP 2DLA—KRHBREDOMDE U,

. Trans-Planckian Censorship and Inflationary Cosmology
Alek Bedroya (Harvard U.), Robert Brandenberger (McGill U.), Marilena Loverde (YITP, Stony Brook), Cumrun Vafa (Harvard U.).
e-Print: arXiv:1909.11106 [hep-th] | PDF
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
ADS Abstract Service

LO— RN D5l - Cited by 27 records

A

2. Trans-Planckian Censorship and the Swampland — 3 o)
Alek Bedroya, Cumrun Vafa (Harvard U.). Sep 24, 2019. 35 pp. P‘E
e-Print: arXiv:1909.11063 [hep-th] | PDF ~— < \ O
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote P S T~
ADS Abstract Service

L O— KD - Cited by 38 records



Quesﬁom RaiSQCL on TCC :

X Imp/fc;oth'()hs ;]C True ?

>|< C//m,c/’&g/ DQ/V‘II'VOW"I'OV\Q ?



Quesﬁom Raisgc}{ on TCC :

r S 5"
¥ Implications 1T True P 2. rsic?
R rSop

\

X C%eal&g/ Derivotions ¢ \\@
/

x Is TCC o Swomplend  eanjecture ¢






Rasic Problem w |

Scencor 4

TCC
\r€§

i

=




P—

Rasic Problem w |

SCQhovip )

l

Scencviqy

\

L% cory

| CC

O < {v\fsl
O~ M
SCQJ’\OI/ID 3

@



— W\
Basic Pvroblem \,\// | CC é‘\_< leQ\
SCehavip 2 |
—TC C SCte Nol 3
Scenaoria |
Tes Tcc
TCC S A
\rQ_S
/‘\ O~ «SWO\W\P/ohJ ODV\:)Q(’—//\'{V&

t%@(}k/ o SI/)DV\ld OK/DPI/ Jo ALL \g(_e/}qa\/{o\g

N o é'.\]@h H\e,w)z
N —__—




j‘ W h ot MP]De/ms ’/5’ JCC,

1Ndeed a)DPIlQS ULVM'\/@VSaI)/ ?

((M\fvévasa\ TCQ>



Ind |ation




Ind |ation

V(&)




Ind |ation

V(&)




Lo@c 7<A0w‘fvm flmcj’uxm
con  yeolize ﬂwgaf /'mf/m“/'oy)

A
eadirg +o Violation o7f Ty
SOz A
/ § (&}\OJI but non-z=eyo ]D>
czuavri’lfw\ classice Q.

A tuasti b




2 \I—)C 70\0\4%/»”/\ 7C/U\C,7“u\0~7"/'oh\g ore.

]Dkob/e/moﬁc,/ UJV\)/ Nt OV\//

c [a SSiax|  Jeens O

( classical TCC )



H@J Field will sty @ Top
A~ _Qvamemﬁ'auQ Q><)Dol’\\€]oh

N~ \//,D)O_I'I,DV\ Of TCC




3‘ \/\j@ r@CfU\/l Ve 'H") 05“ TCC, 1S Obc)/e_cb

N O~ UV\{\/“@rS@
)

C?m]oQ}df in My f]Collvw~wj> Faj’@d)



3‘ \/\IC, VGCfU\/l Ve thot TC,C, R Obc)’e,cb

/

b/ VéC[u{v'lg of least one [CC - consistot
SC@I’)O*VIO fFDV‘ A é,‘\/e\/, —l"l/)elé},-//
(C)J?Se,\/ votional 1C Q)

C?m]oﬁ}df in My »]Collvw~wj> Faf@d)






I

A)/ov\) JCC Violoation With

7 ,

Shall / }Dm\/)ab,'/l'f';es ?

(}Dmbab}ﬂlgﬁc TCC>



éL. A}/OV\) JCC l/l'O[a‘f/o;q with

/1 ,

Small " probablities ¢
~—_ ‘

i

/‘)o\;\) S“/h&-” ‘7
u/|n7/ 4

(}Dmbab},@];ﬁc TCQ)



éL. A}/OV\) JCC l/I'O[a‘f/o;q with

/! /7

Small Pmbab,‘/iﬁe e
~_ /5 *

7 €

WI,?, 7 T meosare Fmb’%”

(}Dmbab},@];ﬁc TCQ)



6
Ou.
\S
,
o
O\\l),ﬂ \/
l/‘e/d /
| \
N , _
I)/

N
X
S
S
L VES
+
)/F/. Cd«[f_t'

sm’g
| on
CﬁfCo\F
<




\We owsees con be \/6‘7 aT/ FJCovI

while.  probabilistic  prediction
ASS uned —I’yfafcéu"}/

N | i/

S#mgy / Ondscope GtV PIC

W meaSwre ?




S ummary




¥ MNon- tHviel ;jc TCC

1S O~ S\/\/amg)/or\cl MVD’QC‘?“U\V@

Ij{: hv‘f“/ re.sSolrection ajc the.

Trons - Plonckion prob/@m ?



* Id@o\s ON Qg[‘ Con b@

tested QOCtO/’hS?" < t eory

ohse-yatons




/\KA S\/\IOW)P/O"WJ m@eaﬂr@ S Oc

constraint on  +heory, not ScenovioS

~~ Other posSible. ( amob&ayvglole> Universes

aﬁedﬁ O bScrvable. /Dr@dic_ﬂan\g

(CT@V)@VD/ Lescon o (NG ??)



