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ABSTRACT

The one-loop contributions of new particles in the standard expansion
model (Seesaw III) to some decay channels of the neutral Higgs are a
matter of concern. The article is to explore the detailed study of the
decay process of the Higgs in the Seesaw model with the new heavy
fermions. The one-loop contributions of new particles to some decay
processes of the neutral Higgs are studied in the seesaw model with the
new triplets of fermions (Seesaw-IIl). The expression for intensity of
branching decay for two specific decompositions such as h — yy and h
— Zy is constructed. Numerical results and comparison with
expertmental data are presented in detail. Since then it has been shown
that the contributions of heavy charged fermions in the model are very
small and always within the allowable limits of the experiment. Therfore
the model is not excluded by the decay channels studied in this work.

TOM TAT

Cac dong gop bac mot vong cua cac hat méi trong mo hinh chudn mo
rong (Seesaw I11) vao mot so qud trinh rd cua hat Higgs trung hoa (h) la
mét van dé mang tinh thoi sw. Bai bdo dat vdn dé nghién ciru chi tiét qud
trinh rd cua hat Higgs trong mé hinh Seesaw vdi cdc tam tuyén fermion
méi. Biéu thire tinh cwong d rd nhdnh cho hai qud trinh rd cu thé la h
— yyva h — Zy sé duoc xdy dung bang nhitng tinh todn chi tiét. Mdt
khdc, két qua khao sdt s6 va so sanh véi dir ligu thuc nghiém hién tai
ciing sé dwoc sw dung Tir do, chi ra duogc rang cac déng gop cua
fermion mang dién ndng trong mé hinh la rat nhé va luén nam trong gici
han cho phép ciia thiee nghiém. Vi vdy, mé hinh xét & ddy van khong bi
logi trir.

Trich dan: Trinh Thi Hong, Lam Thi Thanh Phwong va Nguyén Thi Lan Anh, 2017. Ddng gbp bac mdt vong
cua hat fermion néng vao qua trinh ra Higgs trong md hinh Seesaw III. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 53a: 125-132.

1 GIOI THIEU

(ATLAS Collaboration, 2012). Day lai la mot
thanh cong ntta cua 1y thuyét SM. Tuy nhién, mé

Hat vo huéng Higgs dong vai trd rét quan
trong trong mo hinh chuan (Standard model-SM).
N6 dugc dua ra nham giai thich khdi luong cia tat
ca cac hat co ban thong qua co ché Higgs. Nam
2012, thyc nghiém da khéng dinh su ton tai cua hat
Higgs nay v6i khdi lugng & 125 GeV
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hinh nay khong thé giai thich dugc mot sb két qua
thuc nghiém dwoc cong bd gan day: khéi luong
khac khong cua neutrino va sy dao dong cua
chung, vat chét tbi,.... Vi vay, SM can dugec mo
rong thanh cac mé hinh méi (Beyond the SM-
BSM) dé co thé giai thich dugc cic van dé thuc
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nghiém néi trén. Trong sb d6, mot 16p cac md hinh
don gian dugc xay dung nham giai thich hop 1y su
sinh khéi luong va dao dong neutrino thong qua co
ché Seesaw. M6 hinh Seesaw v6i ba tam tuyen
lepton 12 mot trong ba mo hinh Seesaw di biét
(SSIII), duge xdy dung bang cach thém vao cac
tam tuyén leptons méi. N6 da duoc gi6i thiéu va
khao sat trong mot s6 cong trinh qudc té (Abada et
al., 2007, Bizot and Frigerio, 2016). Tuy nhién,
phan Higgs trong mé hinh nay chua duoc tim hiéu
ky, dac biét la viéc danh gia cac dong gop cua hat
moi vao dir liéu thyc nghiém Higgs trong mot )
khao sat tong quat dugc gidi thiéu gan day
(Frascati et al., 2016). Bac biét, kénh rd h — yy da
dugc thuc nghiém xac dinh véi d6 chinh xac cao
va phu hop tét v6i du doan cua SM. Cu thé 1a

cuong do rd nhanh M, dugc dinh nghia 1a ti $6

hai ti I¢ rd nhanh h — yy do duogc tir thuc nghiém

v6i du doan tir SM, 1a 2, = 114771, hay 0.96 <

u, = 1.33. Do céac dong gop cua cac fermion

mang di€én mai, ti 1€ r3 nhanh nay xét trong mo
hinh SSIII s& bi thay ddi so v6i SM. Vi vy, mo
hinh nay s& khong bi loai trir néu cuong do ra
nhanh dy doan bdi md hinh thoéa mén gidi han thyuc
nghiém. Trong cong trinh nay, s& tim hiéu cu thé
doéng gop cua cac fermion nang vao cuong do ra
nhanh 4 . Bén canh d6 ciing khao sat cuong do

rd nhanh Hz, qué trinh rd h — Zy, nham dy doan

dinh lugng murc d9 sai khac so véi SM va kha nang
phén biét dugc sy sai khac nay trong cac phép do
thyc nghiém s& duoc tién hanh trong thoi gian téi.
Hién nay, kénh rd ndy van chua dugc xac dinh tuy
n6 cod cung béc gia tri vdi rd Higgs boson ra hai
photon.

2 TONG QUAN MO HINH

M6 hinh Seesaw véi tam tuyén fermion
(Seesaw III, viét tit 1a SSIIT) 1a m6 hinh m& rong
cho mé hinh chuin bing cach thém vao cac
fermion, 1a tam tuyén SU(2), véi siéu tich Y =0,

va la don tuyén mau SU(3),.. M6 hinh nay can it

nhét hai tam tuyén, ky hiéu 1a Z, ~ (1,3,0) (a= 1, 2,
...) dé sinh khdi luong cho it nhat hai neutrino hoat
dong c6 khdi luong khac khong. Trong cong trinh
ndy s& xét mdé hinh v6i ba tam tuyén
fermion méi. Cac lap luan chi tiét vé chéo hoa ma
tran kh6i lwong cac fermion di dugc xét
trong Abada et al. (2007). O day tac gia chi tom
lugc cac két qua chinh lién quan dén tinh ra
Higgs xét trong cong trinh nay. Ky hi¢u

L E(EI.L,V,.L)T 1a cac ludng tuyén lepton trong
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SM, ¢=(¢",¢") =(¢",(v+H+in)/N2) . p=ir,$ .
V= \/5<¢0> =246GeV va Y= CE[T. Céac tam

tuyén fermion méi va dao ham hié¢p bién 1a
A2 E T2
Z,- — i , i , Zc —
-2 >

2
3 +
w2 w, n
w, w2

Céc thanh phan trong tam tuyén méi déu phan
cuc phai @& X" =Y.%" . Céc thanh phan cia X°

s€ co phan cyc trai. Khi d6 cac fermion 2 thanh
phén viét dugc theo dang spinor Dirac 4 thanh
phén nhu sau:

EFEDRE DI @)

Céc hé thirc lién hé giira spinor 4 thanh phan
va 2 thanh phan viét dugc theo cac toan tir
chitcu chiral P, =(1+£y,)/2 nhu sau

+c -
IPL :PL\P: R ’lPR =1)RlP=ZR‘
Lagrangian clia cac tam tuyén fermion viét duoc
nhu sau:

L=Vig¥-¥M,¥—-gW ¥y, ¥

¥ J
_Zor/ﬁ
—8 —l\/_g(

_ 3)
~(N24" WYt + he)
Khong mét tinh tong quat, chi cin xét truong
hop My la ma trdn thuc va chéo,

Mz=diag(Mz.’Mzz’sz)' Trong co s& ban

dau, Lagrangian khdi lugng cia céc lepton trung
hoa va mang dién c6 dang:

- ‘.
=LY )M, W
R

j he.
trong do:

M= Vam, mo=|" T )
lo oMy ) L0 M)

m,, =Y£U/\/§,Vé m[:Y[U/\/E thu dugc tir
SM:

Q)
v,)

+ 6L TOM, ( g

Lagrangian terong tdc Yukawa cua

LM =—LY,l p+he.

Tiép theo, xét giéi han M. s >>m,, nén chi tinh
dén céc sb hang bac O((m,, / My)*) . Ma tran khoi

luong neutrino trong moé hinh nay dugc cho boi
cong thirc Seesaw (Abada ef al., 2007)
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m, =—m,Ms'my,. (6)

Ma trdn m,, trong truong hop nay duoc tham
s6 hoa theo Casas and Ibarra (2001)

T apr* AN2 g0 N127 7
my, =iU,(M})""&(my) Upvss ()
CihCi3 S12813
_ is i5
Uppns =| —S12€23 — C12523515€ Ci2Co3 — 812523513€

i

S12823 T €1C353€

trong d6¢c,, =cosb,,s , =sinb,, a,f: pha

Majorana vi pham CP, ¢ : pha Dirac vi pham CP

Trong truong hop phan bac thong thuong
(normal hierarchy scheme) cua neutrino, cac tham
s0 thuc nghiém dugc xac dinh véi d§ chinh xac 3
(o) nhu sau (Patrignani ef al., 2016):

2
Am,

Am;, =737x107,Am3, = Am’ +

=2.5x107+ (GeV)

-5
7.37;10 )

55, =0.297,52, =0.437,s%, =0.214,

¢ day Am?, = mj _mjl (a=2,3). Trong cong
trinh nay ching t6i chi xét S=a=£=0 va
U,=¢&=1,. Cic ma trdn khéi luong cua lepton

mang dién co thé dugc chéo hoa boi cac phép bién
doi bi-unita [/ Lr thoa man:

EL,R
(\P j ) UL,R
L.R

vei U LR la cic ma trdn 6 X 6 va unitary,

[L,R
g

L,R

) (10)

{[L na R} 1a c4c trang théi riéng khéi lugng céc
lepton. Khi d6 Lagrangian khéj luong (4) duge viét
lai theo cac trang thai riéng khoi lugng 1a
L5 P ) I
-L>(,¥Y)UM,U, L |+ ne.,
L

suy ra hé thirc chéo ma tran khéi luong c6 dang
sau:

i o i
UM U, =Mr = (11)

—~ b

0 My

Vi m, = diag(m,,m,,m_)va M =diag(M,, M;, M,)

lan luot 14 cac ma trin chéo chua khdi luong vat ly

i
TC1p853 T 812053513€
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véi U, la ma trdn unitary chéo héa M, ,
UM U, =M =diag(M,,M,,M,) va & la
ma trin théa man & Tf =[,. Ma tran trn neutrino
U pys duoc tham s6 hoa nhu sau:

S5 o0

SyCyy | xdiag(l, e, e""?), (3)
Cy3C13
cia cac SM lepton e, 14,7 va cac lepton mang
dién méi M ,,i=1,2,3.

Cac ma tran tron noi trén duoc viét theo cac ma
tran con phan tach theo cac thanh phan lepton ban

dau {¢, ., W, .} va cic trang thii riéng khéi
luong {E'L o R} nhu sau:
ULU,,RM

. (12)
(UL‘P/Z,R‘P[ ]

Biéu thirc cac ma tran tron biéu dién dugc &
dang sau:

Upe=1=€Uy = \/EmDM;v

Uppy =LUpy, = \/EM;mL

Uppy =1-€,Up, =1,

Upey = \/EmﬁmDMz_zn Upy, = —\/EMgzm;m[ (13)

ULM ROV

UL,R

UL‘P‘{’ ,RYY

Véi:
e=m,Mm),e=M;mim,M;" (14)

Hé s6 € tuong duong véi hé sd toan tir hiéu
dung nang lugng thap. Cac ma tran tron toan phan
U, . la unita, UZ #U, x =1, nhung cic ma trén

con chita trong U, , thi khong. Biéu thirc (6) cho
thay:
m, 107"

e,e'~0( ) (’)[—j (15)
M, M (GeV)

vi vay €, ex 1, nén co thé bo qua trong cac tinh

toan dudi day, trir truong hop tuong tac cia SM-
like Higgs boson vdi lepton méi, vi trong tac nay
ti 1¢ voi khoi lugng cta lepton nay.

Biéu thic (11) ddn dén M, =U, M U| khai

trién cu thé theo cdc ma tran con cho cac hé thirc
méi tinh theo khoi luong vat 1y clia cac hat mang
dién:
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g ~ .~ o~
m,=mU,,, +UpMsU,,, =mi(l-€)=my,
me UL‘I‘/ UR/‘P M ‘PUL\P\P

Mol Tt
Y. =URWWL/ULN +M‘PUM\P =MvU, .,

Zv
M, ZUmefUZw +M\PUZ‘P‘F =M (16)

Biéu thic gan dung cua (16) thu duoc do ta c6
|MZ|>>|mD , din dén m /M, <1, xdy ra khi
M, >1GeV . Tu day suy ra:

m> xv /M3 <<Mz URMM\{»UL'N,

zyr

=m,xO(m,/ Ms)<m,

~ o
URW m. UL‘W

Vi vy thay m,, trong (7) vao (13), két hop voi
M, =M ~Mv ta dugc cac hé thic don gidn
sau:

~ ~-1
Uy =Upy =Upypy =LU gy =1-m M,

1/2

Uy _ZIUPMNS(mV)I/zMW U

12 ~
=iN2Mw (1) Uy
RH‘ = (URTC)
:\/Em[mDMZ_ ~ mﬂmVMz_l(mg)_l =

Lagrangian trong co sé khéi lwong:

Sau khi chéo hoa ctia cac ma tran khéi lugng,
Lagrangian trong co s¢ khdi lwong lién quan dén ra
Higgs dang xét duoc xac dinh nhu sau: Phan twong
tac Higgs-lepton-lepton thu dugc tir cac tuong tac
Yukawa bao gobm s6 hang cubi cing trong (3) va sb
hang sinh khéi lugng lepton trong mé hinh chuan,

my

;=(g) =
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LM =—H(Y, Y/, +lZm/R)+h.c.. (18)
U

Bo qua ddu phéy trong ky hiéu cho cac trang
thai riéng khoi luong duge xét ¢ trong biéu thirc
(10), phép bién d6i twong tng la:

L= 00 >, +U LY, >,
0, =0+ YUl >0,
Y, 5U,pl, +U,p¥,, ¥, >V,
Y, > UL+ Ul ¥, = P,

Do photon chi tuong tac véi cing mot thé hé
fermion Aﬂ f.f,, nén & day chi xét cac dinh
tuong tac cua Higgs boson vdi cac fermion cung
thé he H f, f,. Cac s hang trong biéu thirc (19)
duoc khai trién nhu sau:

\IJR),ZKL - \PRYvZ(EL +ULﬁ‘l"\PL)’

Comll, = Lome(0, +U,,,¥,). (20)

Thay biéu thirc cac ma tran tron theo (13), ddng
thoi chi gitr lai cac s hang dong gop vao cac qua

trinh rd dang xét, phan Lagrangian can tinh trongl7)
(18) 1a:

Lo —%HE[PLgf + P9, E, @1

Véi E=(,¥)" 14 co so khdi lugng bao gom
tit ca cac lepton mang dién trong md hinh,

~ o~
i\/EM/zU;MNS (M\y m- )1/2

_i\/E(A/Z‘P ’/7\’”)]/2 U s 2U;MNsva‘PUPMNSM‘*’

Lagrangian cho tuong tac vdi Z boson la:
Lo =2Er'z,(Rg) +RGIE. ()
CW

1
(E_CI/ZV)13

I —~-1 o~ A~
=M U, (M ym,)"

NG

NC _ (_CVZVI3 0 J
gR - 2 s
0 -l

. (22)
trong do,
\/— (M‘P mV)l/z U}{MJ\/SA/I‘P
—cy 1,
(24)
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Tir cac tinh toan trén ta thdy khi tinh cac qua
trinh rd Higgs trong cac mo hinh Seesaw I, chi co
cac dinh tuong tac Higgs-boson vdi lepton méi bi
thay d6i so v&i mé hinh chuén. Cac dinh lién quan
dén hai qué trinh ra xét trong mé hinh nay duoc liét
ké trong Bang 1, trong cac dinh nghia madi dugce

xac dinh nhu sau: g//-N¢ :l(g[’jﬂcigf). Cac

Tap 53, Phan A (2017): 125-132

dinh tuong tac ZE:E, duogc lay tryc tiép tir Abada

et al. (2007), cac tuong tac cia Z boson vdi cac
quark hoan toan tring v&i mo hinh chuan. O day
chi giir lai ) hang 16n nhét khi tinh cac hé sé dinh
tuong tac. Ky ki¢u s, =sing, va ¢, =cosf,

véi 6, 1a goc Weinberg, s;, =0.231.

V,A
’ 2
Béng 1: Twong tac déng gop vao ra bac mét vong h — 2y, Zy, chuén unitary

Pinh Hé s6 DPinh Hé sb

— im, — ig 1 )
Hyyg, — Z"q.q, 7G5 ~25,€,)]

U Cy 2
- o2

HW*wW g 5 9,

— —ig - i9 NC |  NC.5
HEE, T[g;’ +9 7, Z"EE, 0—7,,[9V +9, 7

w

3 PONG GOP BAC MOQT VONG VAO RA
h—yy VAh—Zy

3.1 H¢ sb cudong dd ra nhanh

3.1.1 Qua trinh ra Higgs thanh hai photon

Truge tién ta xét rd & —> yy trong md hinh

Seesaw III, trong d6 gian d6 a) Hinh 1 cho déng
g0op bac mot vong cua cac femion moi. Bé rong ra

l -
—_—

riéng phan cho qua trinh rd nay c6 biéu thirc sau
(Abada et al., 2008; Fontes et al., 2014):

4

_Ga'm,
W)—m‘ SSI1

a=1

F AY//E ( h SN

2
4
> ASSIII

(25)

P2
(b}

Hinh 1: Pong gop cta fermion méivaorda 7 > 2yva h —> Zy

1
207

A7 1a cac he s6 dong gop tir fermion va W boson

trong d6 G = la hang s6 Fermi; A;fy va
u

trong md hinh chuan; con .»4.*7,7 1a hé so dong gop
a

tir cdc fermion nang méi.

H
A = ch’Q;Al/z (7)) A*l};y = MQ‘@ A (7y,),

Vv
my

129

voi 7, =m; [ (4m})voi i=f,¥ W . Cic ham

vo huéng 4,,(r)va A;7 co biéu thie tinh nhu

(@) =20c+(z-Df (D)7,
AV (t)=—20> +3c+3Q2r -1 f()]c . (27)

Ham f'(7)dugc dinh nghia nhu sau:

(26)
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arcsin® /7 r<l,
2
f@=1 1 1++4/1-7" (28)
——| mimtih——1| 7>l
1-7~

Bé rong ré riéng phan cho qua trinh rd 4 — vy
tinh trong md hinh chuin, ky hiéu la
" (h — yy), c6 biéu thic twong tu (25) (Abada
et al., 2008), trong d6 chi can thay bién do ra
Al = ZA/ .,4/‘” +A]7 voi fla cac lepton va quark
trong SM. Hé ) cuong do rd nhanh dugce xac dinh
nhu sau:

ssi
T

(h—yy) ‘ASSH[‘
*(h = ) ‘ASM‘

3.1.2  Qua trinh ra Higgs thanh m¢t photon va
mot Z boson

= (29)

Gian d0 hinh 1 b) cho déng gbp bac mot vong
cta fermion méi vao rd h—> Zy. Bé rong rd

AZ(r,2)=c, {4[3

Ai/z(T: ﬂ“) =1 (Tal)_[ (Ta ﬂ“):

SW

W

Zy _ H NC H ~NC
F;/Z - [m (gVygV/l - gAlngjl

H NC H (NC

+m; (9795 -9l

trong do Co,k,kl = O,k,kl(mﬁﬂm5i7mEf ), (k,[=1,2) la
cac ham PV cho ¢ Phu luc B.

Cac ham /), dugc cho boi (Djouadi et al,
1998) :

A A7
I(z,4 - A
(z,4) = 2 A) - )[f( )= f(AH]
’A o 0
+m[9(7 )—g(47)],
I(z,)=- [ H-rah1, 2

2( /1)

trong d6 f(7)duge cho boi (28), ham g(7)
duoc dinh nghia nhu sau:

—larcsin\/fl r>1
90 =1ice, [iedie ] @Y
2 1-J1-7 -

)] (12)2

)(2C,, +2C,, +3C, - C))l,
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riéng phan qué trinh rd nhanh 4 — Zy duoc tinh
theo hé thirc sau (Abada et al., 2008; Fontes ef al.,
2014)
2 .2 3
G, my,am, (l—m—§)3 |AZV 2
647[4 m: SS1I

Asay = A7 (@ 2) + ZchyAl/z(qu A,)
q

FSSIII (h N Z}/) —

B

(30)
z 2 2
+z F5 (my My, )
i,j=1 ’
trong do: =12—4% Q ng , voi
Cy
z'iE4m,?/m,f,ﬂf=4mi2/mz,l=q,W,Ei. Bé

rong ra riéng phan trong SM, T'*" (1 — Zy), duoc
tinh theo A2 = A/ +Z/_ VAT, A,), fla

cac SM fermion, c‘f7 =4N, —fg{ mf
w
Céc ham v6 hudng dugce dinh nghia nhu sau:
s 2
> ( +_]11(Taﬂ):|}a
T

w

)(Co+2C,, +2C,, +C, - C,)

(€2))

Khac voi SM, biéu thirc (31) dugc tinh bang
phin mém Form (Vermaseren, 2000), co dang kha
phirc tap do céac lepton ao trong loop c6 thé khac
nhau. Trong truong hop dac biét twong tng véi cac

fermion trong SM: m, =m, =mf,g:’ =0’gj =m,

v g =g/ = ([f -2Q,s;, )/2 ta thu duoc két qua
hop 1y, phu hop v6i (Djouadi ez al., 1998), va da
duogc kiém tra biang giai s6 tir looptools (Hahn &

Perez-Victoria, 1999), cu thé la

L7, 40),4(C, +C,, +C) = 211(1,, Ap).
7 my

He¢ s6 cuong d6 ra nhanh duge xac dinh nhu sau:

1
C =——0
0 m2

3" (h— Zy) ‘Assu/‘
I (h— Zy) ‘ASZAZ‘

1y, = (34)

3.2 Két qua khio sit sb

Phan khao sat sérdugc dua trép cac gidi han
thuc nghiém cong bd gan day nhat cho cac qua
trinh ra Higgs boson (Frascati et al., 2016). Thuc
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nghiém di do duogc gia tri phit hop nhit cia cuong
do ra i, :1,14jg:iz, nhung chua xac dinh duoc
kénh rd h — Zy. Mutic d¢ dong gop cua cac hat
rqéi BSM vao cac ti 1€ ra noi trén duoc xac dinh
bang d¢ sai Iéch so voi SM, dinh nghia theo hai dai
lugng sau:

~0.04<A, =p -1<033,A, =p, -1. (33

Céc dong gbp méi phai nim trong gidi han dau
tién do thuc nghiém xac dinh —0.04 < AW <0.33,
A,

can xé4c dinh trong bai bao nay. Trong khao sat

nay, chon khoi lugng cua cac lepton nang mai cua

mo hinh nhu sau: m, =m, /2=m, /3. Dicu
1 2 3

chua do dugc boi thye nghiém, 1a dai lugng

10 =
- j D2y M =016V  ==x=ree Bzy,ma,=1MeV 1
N By Mp =016V ===== By, Ma=1MeV {
105 e !
10t ."""‘"---..__‘___.- |
10"‘:
1014}
100 1000 10 10
me, [GeV]
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kién méi nhit vé thuc nghi@m dao déng’neutrino
duoc ligt ké trong (8), dong thoi khoi luong
neutrino nhe nhat phai thoa man m, < 10"°GeV.
Gi6i han thuc nghiém hién nay cho khéi luong
lepton nang la m, =540 GeV (Chatrchyan,
2012, ATLAS Collaboration, 2015). Theo cach

tham s hoa thao luan & phan trén, ta thdy A v
A27 chi con phu thudc vao hai tham sb mg va
m khao sat $0, xét

n ot

Trong

10° <my, <10° [GeV] va 10 <m, <10" [GeV]
. Két qua khao sat trén Hinh 2.

10

By Mg, =102GeY  =sxennes Az,mg,=105GeV :
001 By, Mg 107GV ===== Ay mg,=10"GeV
10 ; ]
107 /_.—’
10" e
10’" - - - -*
LA 7 5
10-° 108 10°
Ty

Hinh 2: ‘A Zy‘ va ‘A W‘ theo ham ctia khoi lwgng lepton nang m g (hinh trai) va neutrino nhe (hinh phai)

Két qua cho thdy A ,, Phu thudc manh vao ca
my va m, . Trong khi do A, bién doi phuc tap
hon: No khong doi khi m, du nho hoge m, di
lon. Trong giéi han thyc nghiém hién nay
cho neutrino m, <10"°GeV, thi déng gép méi
A, ~ 0(107%) va khéng phu thudc vao m £ - Trong
khi do A, <107 khi my, >500 GeV - Cac dong

g6p mdi tir lepton nang vao hai kénh ra noi trén 1a
rat nhd, nén mo hinh SSIII du doéan céc kénh ra nay
c6 gia tri gan nhu trung véi dy doan tir SM.

4 KET LUAN

Trong cbng trinh nay, di khao sat chi tiét cac
dong gop cia lepton nang trong mo hinh SSIII vao
hai kénh ra Higgs boson dang dugc thuc nghiém
tim kiém hién nay. Két qua khao sat cho thay: sb
liéu thuc nghiém méi nhat vé neutrino va khéi
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luong cac lepton nang din dén két qua 1a mo hinh
SSIHI dy doan hai kénh rd A — yy va h— Zy co
gi4 tri tring khép véi du doan tir SM. Vi vay, két
qua thyc nghiém hién nay cho rd Higgs boson ra
hai photon khong loai trir mo hinh SSIII. Péng
thoi, cac két qua thyc nghiém trong thoi gian t6i
cho rd Higgs ra photon va Z boson s€ khong phan
biét dugc hai mo hinh SM va SSIIL. Ngoai cac két
qua noi trén, cac thao luan vé biéu thtrc tinh hai bé
rong ri noi trén c6 thé ap dung vao cic md hinh
chuan mé rong khac.
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