(3 b Sy VA b le ¢+ Tavi & abilonal WO\V 25
A Minimal Scoto gen lc Model

Arwnab Dasgupta
In Collaboration with
Kohei Fujikura, Devabrot Mahanta, Debasish Borah and Sin Kyu Kang



Keswults

ﬁomahﬁgi@ﬁ



7 Seems to ‘=
beabig §
difference 4




5&‘4 i&y‘*

Z,;? Ltest RN DM (1#10. 6384) F——

Vlans Fole @Xﬁfigﬁﬁ ;ﬂ fon

eutrmmo Mass avises at one-loop [evel. | & w
& 5 @?;; neutvimo Mass



neutrinos.
iﬂ‘m?s 4010, 130 - 1849, 1504, 05?4y
190 Y4-0%¢60, 181003645, 190 ¢-035FF
1912.. 09726 , 2 004. 13 Mz,j

é ? ig ?Méw f g J EViEYa h? ‘Y! Zz f’
Aﬁnde& "W@M‘;’)f” 08 avé df} Lnés ézd

“n eavliey worfs (12032594, 130].20%7)



[Em Mo 2006 )

| A L 2
= Ny ( 1H1" aw )+ raT IS N TRIISIE 4 5y JHTS|® 1
(33 (H'$) 4 hc] + 25 15

$: suCr),, doublet
it: SV Hi’g{?} /e)ué!@i‘

1




FSst-ovdey =hase +van sition
Proceeds #I.yaug h bu éé@?

WML’-!EQ}L;@M

Ié @%ﬁx’ -;’w@ sonveces ArE
Sound Waves 0? iﬁe P;G.Sma [i fﬁ JM&’}*JE

[kosswsh: el.al. 1062

[i‘mm?@n Kows ki et. al 3%‘%’%}




5e§y€£} @g f?@@@i@m

eyma |
M}@?f ,ﬁa%mw

-y D R y@

) g A= [ as elechoweak scale s Me
m@fe? Yeievant ﬁm&y§? ,,Iée:::&f@.j

. &2 "2?-«1’-%“7:
()= | d2 2* 5@-3[%” é\/




e Tt
) ] ¢ ; "
: (4
2 P Sumsg ;
e
5 =
A oy o 2 1
x* g S Y D
9 e Y » 1) s 7
2 . & S 1 R NENEE
o 53 ¥ N ¥ s L >
d r's (o £% AT X &
A 1 ;- LS g 7 L
44 & Y g2 o, r's J
iy £ & ) ) : i
O Y Ny A\ % P 4
) P UL N F
. N e/
et TR A s A AR IRy Lt TN S P R 4 Ty S
: e AN s Y A T T AT I R B RNy S -
" 3 Y A s -
o wFRS SR IR S5 Nt X i d

}@ i‘e M P@’ﬁ’@«ﬁ b

We have tchnded a contyibutiov fvam a’?czs7 Jfa;yam Fn ?mwae Hoe
Peyh‘”é“h"e g”"f"‘”ém”? 0'0'?’!*17 ﬂ;e PLﬂﬁe #Van‘s;i'mm

Meﬂmd [ m,p Pé/qm% M}

ﬁ;e f’éiwmaf weﬁammaf%w ?’Y@i&y?ﬁ%ﬁgw

in which ke Rermal corvected frld

ca lealatiow

/i &P rosq [ hep..pi, /9212235]

Cé éﬁ%ﬂﬁ@ﬁw pvﬁﬁﬁyfﬁ %’%W %5 ?y@ (55: I'e.- i}ﬁy{}gé}



Enme/ﬁzj occuys af ﬁ(?;; )/Hq(fg; )~ 4

T;l 2 Nutlea i"f@n %Mpgwg iamf&

Fiyst-ovdey phase Tvansition

GW amplitade is velated to +u

;M parf‘an ' PQW‘% Mﬁf,’ﬁ Y.<

é@gf“@ifﬂ& Hea I aémsff7§ & = é/fyad

o
Duration &) phase fransitisn »

R~ H1)TJ

MR

b o
; T
el

4 - 53/7

[T~7T ¢
e e 1483 ﬁ s Bubble %magg& #mw ‘Yca#e pey
| {/mﬁi‘ h%g ey mﬁf} v@f@em@




gﬁwﬁi

o f ;\.
0 Sound Wave .

%g i f jmyé @J&n e

[1703. 05 215 L 1903-09¢427]






Ty ouy we took Jouguet detoveto
Ew’?ﬁ“ Rev. D25 (19%2) 20?3}







3
~
g
3
A
&
=
B
)
A
o
2k
e
Al

E@ym@f fﬁ’%ai‘a&f"f@m

: : Pb:lew/?%i 56??;"33«' ComES dvyor éaﬁ@wﬁi

L+

( Matsu baya § €Yo~ Modes)

» Standay Mo de ¢ SUCZ) X Uu)y

B SU(z),, X U(é’)y + One Scalay doublet



]

rall TMWW@ |

&
g

i




Ginee

f hase fran sF #s11 stye

ﬁi_sg, o v9ey 77, makes
scveen }"n &ffed’,
% Foy Mhe same veason, lavg

lpéase FranstHon 5-5*@

er As lovvespon s to l

ipém.ﬁ 4 -;‘mmf M%w s 4G k QYZ



100l | . 3 : : Y v : ' : :
100 200 300 400 500 600 700 500 600




U-DECIGO

U-DECIGO
— LISAC4
— LISAC3
— LISAC2

LISAC1
— DECIGO

300 400 500 600




Scea }& Y
P o
ihe Ly ‘;"@Y!& f oY

o be small Oy <50 GeV.

;Mﬁ’rf'" Jaméi’@f"

e SFOPT veGu rYes

4 M s vef wmf/w&e/ y valed out 767"‘ é? Xevon 1 1§
Ying SFOPT critevia s vuled out. '



v ©
f“eymion

The covdPHons ;<O and N PZA <O 13 mot ?"Mf@_ge -

U-DECIGO

U-DECIGO
— LISAC4
— LISAC3
— LISAC2

LISAC1
— DECIGO

100 : : : : : : :
200 250 300 350 400 450 500 550 600




we have studied fe poss/67I% ; 4

EWPT fn mintwa/ seofo genic wmode/.,

z*: N

P A -. . \ P

Ay ) O/pf0 |
W OS5l FYy o e H

g eneya ,Lfv VAR

eﬁY/;%Y ww’kS ;

b oy i Vi oy i g J é SFop 7 s Js f£avou veo by divect

J@f‘mh%w é@wnﬁ %fgw Xﬁﬁﬁw T@l@i&} ,‘ ‘

space 15 en /é‘z“f‘? ed Jue to ft

& MAESS ov @j ey f"?j -

f VOonr e d "SF - PT ?@w%w ‘ﬁfﬁy

f’m Sca ; ay J@M éi@;“’ wMP svien %5.



