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SU SINH BOSON HIGGS TU TAN XA .-
TRONG LY THUYET THONG NHAT DIEN YEU

Nguyén Xudn Han®, Hodng Ngoc Long”,
Trin Anh Tudn®

a- Khoa Vit I, Trudng Dai hoc Tong hop Ha Nii
b- Trung tim vit Iy Iy thuyét - Vién Khoa hoc Vigt Nam

qué trinh sinh boson Higgs tir tén xa e* ¢~ trong Iy thuyét théng nhit dién y&u cdi bién
tinh todn. K&t qui cho thdy d2 c6 tiét dién todn phln ¢ ~ 107 “%m? thi khéi lwgng
igga My ~ 100 + 150 GeV.

1. MO DAU

wéng vE vige thang nhit cic twong tic dign tir v yéu di dwoc chb ¥ t6i tir lsu. Tuy nhién
i cudi nhimg n&m 1960 Weinberg 1] va Salam [2], méi dwa ra dwoc Iy thuyét théng nhdt
twong téc dién tir vA yéu. Miu Weinberg-Salam thyc sy dwoc chip nhén khi Hooft [3]
inh dwoc ring ly thuyét thdng nht twong tic dién tir vA y&u 12 mdt ly thuydt t4i chudn
e,
Ea trong nhimg nén méng co bin dé xdy dwng 1y thuyét théng nhat twong téc dién tir va
ién twong Higgs [4], md & d6 c4c hat vé hwéng trao khdi lwong cho céc boson chudn théng
& d6i xing ty phit. Trong miu Weinberg-Salam cZu tric cda hé Higgs 13 dom gidn nhat.
phé v& d8i xirng tw phat chi con ton tai mét boson Higgs trung hda va hién twgng ludn
hwrore thio ludn trong cong trinh [5]. Viéc mé rong 1 thuyét thdng nhat véi chc ciu tric hé
shirc tap hon nhur 13 dwa vao cic da tuyén Higgs di dwge thio luin trong chc cong trinh
/igc dwa vdo cic da tuyén Higgs din téi s thn tai c4c boson Higgs mang dién vA boson
me ciing nhur 1A boson Higgs trung haa.

y nhién mdt trong nhirng nhwge diém cda c4c mé hinh nhw viy 1 xust hién chc tham 83
Bn dén viéc khé ddnh gid trong cc bai ton tinh s3. Song trong cic cang trinh [8, 9, 10],
gik di chi y t&i mjt mb hinh don gidn ma trong d6 trwdmg Higgs duge viét lai nhu sau:

H*(2)

¢ =

((u + H(z) +1i¢")/V2 )
H¥(z), H(z), ¢ c6 trung binh chin khéng bing khéng vA chiing toi goi H*, H~, H 1o
on Higgs mang dién va trung hda cdn ¢° 1A boson Goldstone.

' hinh ndy ¢6 wu diém 13 khéng chira cc tham 3 tiy § cho nén viéc tinh todn bing 88 trd
in toan don giln.

ng bai bdo ndy ching t3i xét mdt 83 qué trinh sinh boson Higgs tir t4n xa ete™ trong ly
thing nht dién yéu véi cdu tric hé Higgs m& rong nhw da néi & trén. Céc tinh todn &
7 thyc hign trong chudn *tHooft-Feynman v dwoc xét trong hé khéi tam.
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2. SU SINH BOSON HIGGS
Chéng ¢8i xét mt 88 qué trinh sinh boson Higgs sau diy.
a) Tén xa e*e~ — H°Z°

Trong Iy thuyét thdng nh&t mé réng (8-10|, & gin ding Born tén xa ete™ — HOZ"
t béi hai gikn d5 trong hinh 1 sau diy

Z°k,) e o JJJI[

» ° \\
s e
o (p) \n (kg) H

Bién 44 t4n xa todn phin cda qui trinh 1A:

T = iey(k1)5(pa) (adv* — ar® + b(ke — ka)*~°)u(py)
& diy:

e F’M- _ g'm u— . 2
=M (corbw ) ' T M- MI)conty = 1T Aleindw)
Do viy:

U P)[(hpﬂ;l—m) = (mm)] +83(m® + (p1pa)) [———-(k;é)’ - A’}+
+mab[(k’—")(_kil(;‘+—m)) (o +P2)A]
Tiét difn tén xa vi phan cda qué trinh:

_ (2x)%6(ky + k2 + ko) &k, &k,
o= e T da (Bucosd) (27)%2E, (2r)2E;

Sau khi thyc hign iy tich phin trong khéng gian pha chéng t8i thu dugce cdng thirc
dign tén xp cda qué trinh trong h¢ don vj CGS nhir sau:

(s + M3t — MAc )T —4sMjct [ , 2
1678v/27 — dsmace {2042,
. [s +M3ct — Mic*)3(s + 2mcY)
6sM3ct

_ M2c)?
+ ’b’[('T?qiL ~ (28 + 2M} et — M3t ]+
z

s — 4m3ct
e,

= MEct) (s + M3c — Mpc*
+ mab|(3s+ M3t — M4 _ &
mal [1 s+ Mjc' — MjcY) Wi ]}

D6i vé6i qué trinh ndy néu o ~ 10~ 4'cm? thl khéi lwong boson Higgs 8§ ¢& My ~ 150 Ge\
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Tén x3 ¢*e~ — HYH™
gin déng Born qué trinh b) dwgc mé td béi hai gikn d3 trong hinh 2 sau diy

S
I ML
/

n 4§ tén xa todn phin cda qué trinh li:
T = i5(pa) A(c + b7°)ulp1)

2
A=Ay = (k3 — k)95 a= ‘F; A =—1+4(sind)?
2
(e
TR e A
i thye hign 16y tich phin trong khéng gian pha v chuyén sang b§ dom vi CGS cdng théc
dién tén xa chdng t3i thu dwgc nhw sau:
(d + 8%)(2 — 2m?c*) + 3(d? - B3)m2ct 3 4\3/2
= —4M; 5)
e 48785 — 4m3ct Y ue’) ®)
i qué trinh ndy néu ¢ ~ 107%%cm? thl khi lrgng boson Higgs My ~ 100 GeV.
Tén xa ete- — WHH™
gin déng Born qué trinh c) dwgc mé td béi hai gidn 4B trong hinh 3 sau ddy

€(p) N HTlKy) e’lp) el
ién d9 t&n xa todn phin cda qué trinh 1a
T = i(ke — ka)"eu (k1)5(pa) (a - brs)u(p1)
’m g’m

Ty vy Rl yv o ey v )

hi thye hién I8y tich phin trong khéng gian pha v chuydn sang h§ don vj CGS chéng 8i
rgc két qud sau:

_ Ve T ML — ME) —4aME,c8 [(a — M)
i 43':’"\/-’ —"hm’c‘ s [ : Ma,":’ L- (30 +2MGe¢ M;‘vo‘)]-

[(a + 8)(s - 2m?ct) — 2m?e4(a? - 7)) (8)
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D6i véi qué trinh ndy néu tiét dién o ~ 10~ *%cm? thi khdi lrgng boson Higgs My ~ 15(

d) Tén xa e*e- — W-H*
& gin déng Born qué trinh d) dwrge m3 td bdi bdn gidn dd trong hinh 4 sau diy
w T (k,)

H* (k)

Bién 45 t4n xa todn phin cda qud trinh 1a: (e N

T = icv(pa) (d(ka — ke)*vs + c(ks — ko) = " + b7 vs)u(p1)

& asy
My 3 2 4 _ _9*Ms(sindw)?
a= R = -1+ 4(sinbw)?; b_AM(kZ-Mg)coﬂw

= gm B = g'm H +br=¢
CWE-MMy T e MM °

Trong hé CGS cdng thérc cho ti€t dign t4n xa cda qué trinh I3

o=

V(o + M3 et — ME ) — 4sMgct z‘ [ s - Mye)?
M3 ct

32xsy/a3 — dsm?ct
~ (20 +2M}ct - c‘)j [(€2 + &) (s — 2m?c*) - micd (e - &)+
+2mbde? [—13‘"'1‘;—”1"—”1"‘—) +2(M} - M)+

M3, et — MEA)3 (e + 2m2cY)
W

Zan’y ot -~ (Gt ‘ng‘)] }

_a[let
+ S(ﬂ ¥
DGi véi qué trinh ndy néu tiét dién o ~ 10~ *!cm? thi khdi lwgng boson Higgs My ~ 160

3. KET LUAN

Trong bii béo ndy cc két qud thu dwgc c6 thé t6m tit nhe sau:

1) Tinh b8 dinh cda boson Goldstone vo tén xa e*e™ — H°Z°. Két qud cho thfly ti
cda qud trinh trén ¢& 10~ 4'cm?.

2) Tinh b8 dinh cda boson vector trung hda Z° vio qué trinh tdn xa ete™ — HYH-
dign thu dwge & 103%cm3.

3) Trong bai bdo ndy da xem xét hai qué trinh t4n xa méi véi sir sinh boson Higgs v
vector mang di¢n tréi dfu W* H~ vA W~ H*. Véi céc két qu thu dwgre i tiét dign cda qu
sinh ra boson Higgs mang di¢n &m H~ va boson chufn mang di¢n dwong W+ 1A 10~ cm?
khi d6 tiét dign cda qué trinh sinh boson Higgs mang di¢n dwong H* vi boson chufa ma
m W~ 1A 107 41em’
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sy phét tridn nhanh chéng cda ki thu§t mdy gia t&c chiing t3i hy vong ring céc két qui
& trdn #d dwoc thyc nghigm kiém tra trong th¥i gian gin ddy.
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HIGGS BOSON PRODUCTION FROM c¢*e~ ANNIHILATION IN EXTENDED
ELECTROWEAK MODEL

Nguyen Xuan Han, Hoang Ngoc Long, Tran Anh Tuan
Faculty of Physics, Hanos University

f:, boson production from ¢*¢~ annihilation in Extended Electroweak Model is considered.

that in order to get the cross-sections o ~ 10~'%%m?3 the Higgs boson will have mass
100 + 150 GeV.

45



