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ABSTRACT

The asymmetry in electron-nucleus scattering at high energies of
hundreds GeV and more was described in the framework of unified
electroweak theory. The asymmetry Arr and the scattering cross section
ratio R were analyzed at the same time, showing that they gave the same
results on the relation between electromagnetic and weak forces in the
unified force. The specific calculations were performed for the isotopic

pair JH - He.
TOM TAT

D¢ bat doi xirng trong tan xa électron-hat nhéin ¢ ndng heong cao c& hang
tram GeV tré én dwoc mé td trong khudn khé Iy thuyét hop nhdt dién tir-
yéu. Ca dg bt doi ximg Arp va ti s6 tiét dién tan xa R dwoc phdn tich dong
thoi cho thdy két qua giong nhau vé quan hé giita lyc dién tir va lyc yéu
trong luc hop nhat. Cac tinh todn cu thé dwoc thuc hién cho cdp d’é‘ng Vi
hai hat nhan ;H —3 He.

scattering cross section

Trich dan: V& Minh Trudng, 2019. Bé‘g db6i xtmg trong tan xa electron-hat nhan & nang lugng cao. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 55(2A): 52-55.

1 MO DAU

Nghién ciru ctia Phu and Ha (2014) da thiét lap
cac cong thirc mo ta khai trién da cuc cho tiét dién
tan xa electron 1én hat nhan xét trong khudn kho 1y
thuyét hop nhét dién tir-yéu. Céac cong thirc nay 1a
truong hop riéng ciia cong thirc tong quat hon d
thiét 1ap trudc day cho tan xa lepton-hat nhan khi c¢6
dinh hudéng (Phu, 2003a), vdi sy dinh hudng cia hat
nhan dugc mé ta boi tham s6 Fano. Khi khong dinh
hudng thi cac cong thirc trong nghién ctru ciia Phu
(2003a) s& ty dong trd vé cac cong thie ciia Phu and
Ha (2014). Nghién ctru doc 1ap nay thuc hién cho
truong hop khong dinh huéng dé c6 thé theo di truc
tiép va khong phu thudc vao cac tinh toan cho hat
nhan c6 dinh hudng; dong thoi 4p dung cic cong
thire tir nghién ctru cia Phu and Ha (2014) trong tinh
toan minh hoa véi cap hat nhan dong vi don gian
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fH —;He dé thiy 5 vai tro cua tuong tac yéu
trong twong tac hop nhat dién tir-yéu khi nang luong
cao.

2 TAN XA CUA ELECTRON LEN CAC
HAT NHAN JH VA }He

Trong cong thirc thiét 1ap boi Phu and Ha (2014),
tiét dién tan xa duoc biéu thi qua cac thira ) dang
da cuc, 1a cac yéu t6 ma tran rat gon cua chuyén doi
giita cac trang thai hat nhan, cac chuyén doi nay giy
boi cac dong trong hat nhan. Viéc tinh cac thira s6
dang 1a mét trong nhiing nhiém vu chinh cua ly
thuyét vé céu trac hat nhan. Téc gia s€ tinh cho mét
truong hop don gian nhung di thé hién cac nét co
ban cla cu tric hat nhan phan tng voi hiéu tng
tuong tac hop nhat dién ti-yéu, d6 1a cac hat nhan
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c6 A = 3: cap hat nhan ; H —}He . Chung déu c6

spin J = 1/2, va 1a mét cip co spin dong vi chung T
=1/2.

Céc thira s6 dang da cuc ciia cac hat nhan 3
nucleon 1a: FC VC FM, VM, 4, A®,va y nghia

ctia cac ki hidu nay thé hién 15 trong nghién ctru cua
Phu and Ha (2014). Céc phan tich cia Donnelly and
Percei (1979) chitng minh rang thira s6 dang doc AlH
ng voi thanh phan doc trong twong tac yéur 1a rat
nho, c6 thé bd qua, nén danh sach cac thira s6 dang
chi con 5. Tinh toan cua Sitenko et al. (1972),
Gilman and Tsao (1979) cho céc thira s6 dang dién
G, tr Gu va yéu G4 cua nucleon khi c6 mat trong
cac hé 3 nucleon la:

3 _
Gg = Z(GEp"'GEn)e Xs
1. 242P ~
o = 4[” \/ﬁ_X](GEP—GEn)e X, (1a)
s _ 1, 242P _x
Gy = 4[33\/5XJ(GMP+GMn)e ,
3 _
G]I\//[ = =, (CMp=Chmn)e X (1b)
GV_GANGV T
4~ My = 5 (OMp=CGMn);
G
Gy = ZGA’ X=10,47¢% P=0,038, (1¢)

trong do6 cac chi s6 trén S va ¥ lan luot biéu thi
cac thanh phan dong vi vo hudng va vector, cac chi
s0 dudi p va n lién quan dén proton va neutron, N 1a
chi s6 danh cho nucleon néi chung. Dwa vao cac
cong thuc trén, co thé tinh dugc cac thira sO dang
cta céc hat nhan  He—; H nhu sau (Tartakovsky et
al., 1990; Phu, 2001; Phu, 2003b):

FC =1 (GE+,uTGE) M = V

b= (GM+ TGy,
s = %wﬁo) Srur VG,
M - Nf—(ﬂ(o)GMwﬂ“)GV

4F = %MGV, n=-02Hm%, O* = - 48,

q* =48x%, x=sin(02). )

Trong (2) don vi cta nang lugng 1a GeV, ur =
my/T, T'1a spin dong vi: v&i cap dang xét thi 7= 1/2,
nhw vay mr = 1/2 (nén ur = 1) cho 3 He va mr = -
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1/2 (nén pr=-1) cho 13H, 0 =(w, q) 1a xung lugng

truyén (4 chiéu) cua electron cho hat nhan, Q=g

(q 1a xung lwong truyén 3 chiéu), my 1 khdi luong
cua nucleon, cac ki hiéu con lai la quen thudc trong
ly thuyét twong tac hop nhat dién tir- yeu Chu y rang
trong tan xa dan hoi thi ning lugng truyén w= ¢- &
= 0, nén nang luong electron trude va sau va cham
bang nhau: £= ¢, 014 goc tan xa.

3 BAT POI XUNG TRONG TAN XA
ELECTRON-HAT NHAN O NANG LUQNG
CAO

Khi cho electron tan xa 1én hat nhan & nang
luong thip ¢ hang MeV/, giita electron va hat nhan
chi ¢6 twong tac dién tir, dan dén tan xa cua cac
electron quay phdi va quay trai c6 tinh d6i xtng.
Phén tich cho thay & ning lugng cao giira electron
va hat nhan con ¢ tuong tac yéu, véi twong tac hop
nhit 14 dién ti-yéu. Sy c6 mat cua twong tac yéu
trong tuong tic hop nhit lam cho tinh déi xumg gitra
quay phai va quay trai khong con, tuc la xuét hién
bat dbi xtmg.

Hay xét electron la phan cyc trudce va sau tan xa
voi do phan cuc lan luot 1a ¢ va &', 36 phan cuc
dugc hiéu 1a hinh chiéu cta vector phan cuc lén
phuong chuyén dong. Tiét dién tan xa phu thudc vao
dd phan cuc cua electron dugc ghi la o= o(¢&, &).
Néu khong do phan cuc sau tan xa thi tiét dién tan
xa la

&(E)=0(&,E'=+D+o(EE=1) . (3)
Do bat ddi ximg dugc dinh nghia 14
dpy = GE=tD-6(6=-D) 4)

G(§=+D+6(5=-1)

Néu ta gia thiét cac hat nhan la khong dinh
huéng thi c6 thé chimg minh duoc ring d6 bat doi
xtng biéu thi qua cac thira s6 dang da cuc néu trén
s€ c¢6 dang sau (Phu, 2001; Phu, 2003):

ZE(gABIO+gVBg)
AR = 0 0 0\’ (5)
aAl +21(gVBl +gA32)
o = K%[uc(Ff)2+uT((FLE)2+(F£/[ ?)]. @
0 EyE MM
B = K%[”CFLCVLC”‘T(FL L )} (6b)
B) = KZuT(FLEAﬁ/I +FM ALE) (6¢)

trong d6 « la hang sd twong tac dién tu,
A= GFm§Q2/2\/§7r(m§ —Q2), Grla hﬁng ) tuong tac
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yéu Fermi, mz 1a khéi lugng boson trung gian Z°.
Khi tan xa la dan hdi thi K = 4z Céng thirc (5) cho
thdy do bat ddi ximg ty dong bang 0 khi khong co
tuong tac yéu, tirc 1a khi twong tac 1a thuan tiy dién
tir.

4 DANG PIEU VE ANH HUONG CUA
TUONG TAC YEU TRONG TUONG TAC
HQP NHAT PIEN TU-YEU

Sau day, do thi dang diéu cua cac dai lugng theo
bién s6 x = sin(82) dugc biéu dién vé anh huong
clia twong tac yéu trong tuong tac hop nhat dién tir-
yéu. Trudc hét 14 ti sd R = Aoy or giita phan thém
vao Aorz do giao thoa gitta twong tac dién tu véi
tuong tic yéu va phan tuong tac dién tir thuan tiy
Or, X€t vOi cac gia tri nang lugng tdi £ khac nhau cua
electron. Cac gia tri ciia nang lugng electron xét trén
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cdc d6 thi 1a: a/. =1 GeV, bl. =50 GeV, ¢/. &=
100 GeV, d/. =500 GeV, e/. £=1.000 GeV.

Dic trung chung vé dang diéu cac dd thi xét &
day la khi nang luong £ =1 Gel (duong cong a),
anh huong cua tuong tac yéu so véi twong tac dién
tir chi ¢& R ~ 1075, dat gié tri 16n nhét 1a R ~ 10 khi
0,9 <x <1 (tan xa vé phia sau). Khi ning lugng & >
50 GeV (cac duong cong b, ¢, d, e) thi dang di¢u cac
dudng cong di tré nén khac hin: twong tac yéu da
tré thanh dang ké, khong con cé thé bo qua so véi
tuwong tac dién tir. Khi nang lugng ¢ <100 Gel (cac
dudng cong a, b, ¢) thi ti s6 R phu thuoc dang ké
nhét vao goc tan xa khi tan xa vé phia sau, trong khi
& > 500 GeV (cac dudng cong d, e) thi ti s6 R phu
thudc dang ké nhét vao goc tan xa khi tin xa vé phia
trude.
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Hinh 2: Ti sé R ciia hat nhén ; H

Tiép theo 1a xét d6 bét ddi xtmg Ag; v6i 5 gid tri
ning luong electron nhu truong hop xét ti s6 R &
trén. Dai luong Az, ciing biéu thi phan tham gia cia
tuong tac yéu, vi néu khong c6 mit n6 thi Ag; = 0.
O ning luong £= 1 GeV thi Ag; rat nho, ¢ ~ 107 -
10, giéng nhu & ti s6 R. Nhung khi & = 50 GeV va
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16n hon thi dang diéu cac duong cong di trd nén
khac hin so vdi cac duong & ning luong thip, cach
thirc thay dbi lai c6 cting dang diéu va cung li do nhu
o Hinh 1 va Hinh 2. Ngoai ra, sy phu thudc ctua d
bat dbi ximg Ag; vao goc tan xa tuong ing voi cac
gi4 tri nang luong electron ciing dién ra twong tw nhu
clia ti s6 R.
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Hinh 4: D bét déi ximg Ar. ciia hat nhan ; H

5 KET LUAN

Nghién ciru cau triic hat nhan & cac qué trinh
nang lugng cao gitp hi€u sau sac thém cac moé hinh
cau tric hat nhan da cd, cling nhu danh gid muc 46
dtng dan cta cac mo6 hinh ay khi xét dén day du cac
tuong tac, va ciing c6 thé dan dén hiéu chinh cac mo
hinh. Hiéu chinh cdc mo6 hinh 1a di€u chinh cac tham
$0 cua mod hinh (ca cho cau trac hat nhan lan tuong
tac hop nhat), kha nang vé thay doi cau tric cia mo
hinh 1a khong thé c6. M6 hinh twong tac hop nhat
trong nghién ctru nay 1a& mé hinh Weinberg-Salam,
v6i hing s6 B =0. Céc sb lidu thuc nghiém gin
day cho thdy can phai chinh sira cac hang s6 lam
khop, nhét 1a hing s6 B .

LOI CAM TA

Tac gia xin trdn trong cam on TSKH. Luong
Duyén Phu (cdng tac vién ctia Truong Pai hoc Vin
Lang TP. HCM) vé nhirng huéng dan, gop ¥ qui bau
trong qua trinh tinh toan.
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