ot Uty P e e R e L T e g, m s Sy * -

The VYacwm sefryctU(e 0£ the
N-H9as dwliet model
Bj: \L-Y'if‘ Deley

\Ntltedve 0N
N the Standard Model, we have ofe hass dovbiet whik transferms onder sge¥§U)

$ = (i:,) d° ‘PJ complex fields

N the M-hiaag Loublet model (NHDM), We have N svek Jovblets, Jexoted

If-‘(i{) L& {\,-..,p}

¥

Svch maéals are Lnterefb'"j L"-C‘“’Se’ E
A, They afe fequred by sorersymmetry (MssA (RAUVES p=1)

L. They o wtreduee CP Volkton, e Xplaiming baryo9er1esis

+ .
Jocument s to amalyze the fossible Vaclo- afising

‘ ! 'bl\fj
Faslgwiy lar Potentiadl. IN The Standard mede |, oY

.ppgm the, mert eanaped Sca

one i)jN.VoL vauum G prem Ated *V&wu”
&)

| Lecal minimum

4’ SM fo te,V\tlﬂ-‘ oﬁtkt potomwpa |

U/

these vawa break SO ®Q0) Leaving U akl).

h £he M HDM, Vafious Vacue Could bfeak diflerent su, @YY
Jiflerenty). Heufisticaily,
Y

¢
i guald
Ne(ma | Sti.mou\'m——)éygw’
SV -0 Ul -—wg,\ breicen

VLo




LT inperative that d Mode) admtS @ Mormal Vacww, since we Live i

? :.\""h o Va coum, \4 othey types 14 Veesa. are afo quH:&L, one aJ- the loluwmg
TV Redt

L TLL Notwmal Vawm | tLQ. JQQQSt, of '1£ Not

2. The tumnglng twe Jum the Aim) Vaow o the alpin] Vawon i
l Afeatpr than the J.;h + e oi the  univerd.

]13 Scalaf Potentin)

The mesy seneral Scalaf potent.al of, the MHDAM  tun be wrtiew as

\/Hw)ﬂ/&oid??; ! ku;u@”:ﬂ:ﬂ) L;’LiQ-YeeL vefeated indi(@S are jmpleit{y
vmn

Herm.C44 ag) eg

Ay g
o /AJL / )\DJ!EL:}\JLL}L

Ml we ¢ hooS@.
>‘u,u""' M;,.;.; |

' We So doSus L
ﬁ eA, ue covid fre 1"’"‘ bas S il’aHfLrubﬂnS W ‘rhﬁSﬁk\forujr«C’i,IQ

.= ' |
¢, ULJ ‘?J wiete U 1S a w-tl‘f\vj MatriX
/e

cald  also wret ths 5§

b, ¢
(P:(' )—-)Uc?f- U(=') . Where 4’3’ S 4 vecter 9‘)' ;Nue‘ts,

T'LE XIS %wa{orn Siniluj' I‘ o8 L@ YO
wyite th trus!—'r mation as

U
N—r M =Uryt
a1

anbitiovs, terbags ey woull




F katsondj PontS
14 V s a Stationary fount 'ol tle po temtial, then

| CPL:'ZE"'VL , Vbﬁ(vt’) Viu;vflfci

V‘;"
and the fPotentia| becowmes

V=M, ( (¢1+/) IR EIV IC A TATCIEATE AR EAYA)

= Comstt @1 [ 42050 VY]V 4ol on-Linear terms
WMYL I USL) )f.)‘;lﬁ‘—:' )k‘_’m .

but "r' V i$ o siatiomay o, Yhen Live torws in 4’*,? must Vanish,
ey P“.LS*Z )‘JIFL vvj Vjvjf—o Sttb“‘wj foiwt Codi'l:ioﬂg‘.

AO“:‘U!\b W rEh V?" Wi SQ_{
Mos eV *va*v,, =-1 M V*

““s‘}"‘ s el "* b, " the ltt-tko-" a. Stabionmry frint -

C
V‘) be oo Vawum 4 the wedel.

Uﬁéef‘ a. bas is trqmimu.tm

v v
V=auv= u(_ ) v(f )
o ( g;’ . \/3 ) v‘ * )
?uﬂ‘ U Suoh i"«&‘t the Nevm 4 ( ) L tk(z) bass %dvf oA J
 ith VeI, ad bl primes ductiy bhat the v‘” hoe dargel-




NQx-t) Pick U\\ sueh that
w_[lo---0 R S L0 L 2L
J'= (o W ) W vV &

Y,
’ v 1\
and with +he nem J ( ,'1' S the (°) N-| LG:S VELEW,
%\/ . j
T\ﬂe.n | W oond o
. V:U vl\J vl V:\d V| ‘ V]r J 6/ﬂ

U\\ s Fo \ - . v
U v \“(?) u“'\( }a) - : o v'\iéd;
v,

Ve have thvs Shew that ‘thwﬁk R Seres c>£ basis Lrans fﬂrubwf, uj
VoCvom  an be (ritten as

v (\;:é”) | (vi )1 (i);

WL&‘E Lird 4 Vacoum 1SV 2
¢ leantyy b o, Vo X0, N Linear Combination l" e tors Can anmb | att EhiS valwm, an_
't mutt -t—\,ue?—w be chane hreak.ng

2 x=0g(V,F0 or Vote) tley the charge ofenbr § = (c: ?))

0

-7(0) M,V:,VLE:/;Z:“

/

a.unlhild;ej‘ +thig Vatvowm wwi€ ro Lingar, co\glim*"fﬂa_ remamt g Jgamtes Caky
—2 Mimal Vatuum,

aode) with (B ank Nermal Vawow
ConSider ann MHDM which adnits bet) & C§ and oo permal /alvom.
Worleing in the basi§ Wwre 1l cp valwm i (edveed, LR L

X O > -
C = ve-}S) CL:(V-:_) C"i_?,fi:(a) C is th C_B Vo wum

-

n.'-*' (ni) ﬂa,"' (;3) “5’[,:;1) ~ - nﬂ""(:}) N 'S ‘H/Q, Nermm) Va (vwm

we- o "'-""f\“ the Samt kemde 4— beSis trams {.m.«_{:nh & reluece W, jn\ﬂkl
we  den't buch o fivtt twe dwuetS. Thig Just mkes nd red pd A, =0

Se e have g e | 1
0, = (:'L) . n-;:-'(:}) L% ( :h&) ) Nivg™ %) m{’“} ce . x




'\L We expand. the Potential whovt +le nerml yatvwm, We find. thet vfper
ComPontinte GLW Q'uols onty  mxX awer{St tlom Selvel in quadratic tereg”

V,(@Zm) /&w$+ *Atok—l- ﬁ-¢+¢ nhn}f@‘r ) wﬂ; ‘Ltnij{%)(ﬂrﬂpﬂmw‘mm

No f:’
= Y\ L b | |
- (/“i'-:‘*']' xiik}-“lvn},) (# fj + 43 qud‘tf-ms t mn:-w-éc +eyms,

TheS wWe can write |

M}f w Jown an vmr (omfontnt oy ‘Uwgd' mays matriy A
/&0J+ )lJP'}rV’

b e dot ths with c,:" () Suitth imdieS) , e 3¢k

/UL. L C|‘r CL- /" "l,,)_(,y, (,}_ +Z)w¥}.n na C&CL
L/N
VSR usny Vi L v

C}
ey V - "'!"Mij— (—:C)-"" )i.i,m. ang(:‘.cfb ay

Now, Leall the stnbwg tont conditions
[/‘LJ +L)mﬂ- Ve V,L]V =0
Plvagim in the (B Vacwm, wt jet

[/A“ TN f-;&] =0

L0+ bh (.*C..‘]V‘ t [ Mot z);,,,uu-c;.] Vo =9
st o, VoF0O b o B vaiwm W have

TG (LG T0 e =12 |
dotting with N5, Letbm j=12 -, and sddractg e Ui ter e get

VTl nx.,.,,w.w . c:c;, *t/t,,,m.a,ucéa]mf-o
.L/f':r’ _
; LV,, |

| --5 ;-VL” “L n*tf‘l,;'rz—Xy’ir—b Cﬁ-] n} LJ,H'- “'fno(g('}- L‘L)




.ILnll-%mtl(_tF') >O L£ n ‘S a LcCﬂ-'
minimac

N .
‘;(h 3/23 DM, the Secmo temm may) over Powel He o MR coutrbvtios o{,m
5T perm le’v’ m A This e be ued to elimivate  tlo fuaredtr pout

P-G-gerence S

A. Harroso,
the veemal Vawwm n mutt)

arXiy: W'fk/oéos’zs‘Z V2

e M Ferreira, L. Sdm-tOS/ Joao . S ilVa, St‘lbil"t‘j °£
,H.sjj—flgoklei Mmoo @lS




