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7= 8b.1 Cac hat du¢i nguyén tur (1)

Mo dau
e Cho dén nay chung ta da biét cac hat:
- Photony
— Electron e-
- Proton p
- Neutronn

- tmeson: m°, T, T trong twong tdc hat nhan
- Electron-neutrino v, trong phdn ra p*
e Chung ta cling da biét cac phan hat:
- Positron e*
- Phan electron-neutrino v, trong phdn ra -

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

":“*Sbl Cac hat duéi nguyeén tu (2)

e Cho dén nay cac nha khoa hoc da
tim dwoc trén 100 hat duoi
nguyén tw. Subatomic particles

« Moi hat lai c6 phan hat twong (rng. Trong mot sd

o Ching ta cling da biét bon loai tr}:‘"f’“}% 2‘-:1’;
twong tac, theo cwong dd6 giam sé,?gata rung

dan:

- Twong tac manh (hat nhan)
- Twong tac dién tw

- Twong tac yéu (phan ra 3)
- Twong tac hdp dan
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Z7= 8b.1 Cac hat duéi nguyén tir (3)

Cac hadrons: baryons va mesons

e Hadrons la nhirng hat thé hién
twong tac manh.

e Ching ciing c6é thé c6 cac loai Hadron: manh

Tiéng Hy Lap

twong tac khac. Baryon: nang
 Hadrons dwoc chia lam hai loai: ~ Meson: trung
binh
- Baryons
- Mesons

e Cac hadrons c6 thé mang dién
dwong, am hay trung hoa.
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775 8b.1 Cac hat duei nguyén tir (4)

Cac baryons

e Barvons la fermions. Fermions: cac hat c6 spin
-n,p Nucleons ban nguyén
-AZ,Q,A 2., Hyperons

e SO baryon B: 1a moét sé lwong tir gan cho moi
baryon.

— Cac baryons co B = +1
— Phan hat cua chungco B=-1
e Trong mét phdn wng so baryon dwoc bao toan.

SN N 2 2 ~ . A
A=PTe TV, Baryon phai xuat hién

B:1=140+0 tirng cap trong mot phan
rng
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5= 8b.1 Cac hat duéi nguyén tir (5)

Cac mesons

« Mesons labosons. Bosons: cac hat c6 spin
-m, K, n,J/W, p,Y.. nguyén
e Mesons va cac phan mesons déu cé B = 0.

o
p—=>n+7 Meson co thé xuat hién

B:1=1+0 riéng lé trong mot phan
ng
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o= 8b.1 Cac hat duéi nguyén tu (6)

Cac leptons
e Leptons la cac fermions, cé spin %, rat nhe.

e Khong thé hién twong tac manh.

e Pactrung béi so lepton L =1, phan hatco L = -1.

Thé [epton Pién SO

hé <l tich(e) | lepton
Electron neutrino v, 0

1 ‘ L.=1
Electron e- -1 '
Muon neutrino v, 0

2 L,=1
Muon p- -1

: Tau neutrino v, 0 ;g
Tau t = :
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7= 8b.1 Cac hat du¢i nguyén tu (7)

e SO lepton cua tirng thé hé bao toan trong mot
phan rng.

H —e + Vc T V,u Cac lepton cua mf)l thé

Le: 0 =1-1+0 hve phal Xuat hlen tlrng
cap

L:1 0+0+1
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o= 8b.1 Cac hat duéi nguyén tur (8)

Phan hat

P. Dirac (1927) tién doan sw ton tai cia phan
hat khi m¢& rong Co hoc lwong tir cho cac hat
twong doi tinh.

C. D. Anderson (1932) phat hién phan hat dau
tién (positron) trong cac tia vu tru.

e Phan hat c6 dién tich, s6 baryon, sé lepton trai
dau, hay cling c6 thé trung vai chinh hat.
e Hién twong sinh va huy cap:

Photon phan ra thanh cap
hat - phan hat

Cap hat - phan hat bién
mat, tao ra 2 photon

y—e +e’

e +e -2y
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Nguyén tur kiém

8b.2 May gia téc va may do hat
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- 3:-‘* 8b.2 May gia t6c va may do hat

M4y gia toc hat

e Cacnhakhoa hoc tim ra cac hat méi bang cach:
- Tim ki€m trong cdc tia vii tru.

- Cho cac hat nang lwong cao dén va cham nhau
trong cac may gia toc hat, tao ra cac hat moi.

e Trong may gia tdc, cac hat dwoc gia toc bang
dién tw treong.

e May gia toc & CERN, noi phat hién cac bosons
Wva Z.

e M0 phong hoat dong mav LHC & CERN.
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™. 8b.1 Cac hat duéi nguyén tu (1)

May do hat
e Cac nha khoa hoc dung tir treong dé xac dinh
dau cia dién tich va dong lwong cia cac hat.

e May do muon CMS ¢ Fermilab.

ITRACKER
(R).\I:I FCAI Total 12600 T
Ovm: e " ;"2 m
il length : 216 m

PRESHOWER

RETURN YOKF

/
SUPERCONDUCTING /
MAGNET

Wl FORWARD
: CALORIMETER

MUON CHAMBERS
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s A s I iR
%*. Chwong Nguyen to kiem

8b.3 Cac hat ca ban
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8b.3 Cac hat ca ban (1)

e Thwc nghiém da xac nhan thuyét “Mo6 hinh
chuan”, theo d6 tat cd dwoc cau tao tir 12 hat
co ban va cac phan hat cua chung.

e Cac hat co ban nay cé spin %, gom hai nhéom:

— Nhom leptons

- Nhom quarks
e Chung twong tac thong qua cac bosons truyén:
- twong tac dién tu: photony
- twong tac yéu: bosons W-, W+, Z°
—- truyén twong tic manh: gluons g

ongThanCong.com


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

8b.3 Cac hat ca ban (4)

Cau tao cua cac hadrons

e Cac barvons dwoc cau tao tir ba hat quarks.

e Cac phan baryons thi gom ba phdn quarks.
e Cac mesons dwoc cau tao tir mot quark va mot
phan quark.
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Baryons are massive particles which are
made up of three quarks

Rest Lifetime Deca
Particle [Symbol |Makeup |mass [Spin B S (second M y
5 odes
MeV/c s>
Proton |p uud 938.3 [1/2 +1 0 Stable |...
Neutron |n ddu 939.6 |1/2 +1 0 920 pev,
Lambda [\ juds  [11156 [/2 1 | 20 o, nm
Sigma [Z* uus 1189.4 [1/2 +1 -1 gﬁ)-m ptY, nTr*
Sigma [2° uds 1192.5 [1/2 +1 -1 6x10-20 |A\Oy
Sigma |2 dds 1197.3 [1/2 +1 -1 1'5_10 N
x10
Delta A  |uuu 1232 B2 K1 o o0 s
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8b.3 Cac hat cc ban (2)

12 hat co ban

matter constituents

FERMIONS <pin =12, 32, 512, ...

Leptons spin =1/2 Quarks spin =1/2
Flavor Mass Electric Flavor A'\r;[;rsosx. Electric
2
GeV/c charge GeV/c2 charge
W s (0-0.13)x10-9 0 W w 0.002 2/3
€ electron 0.000511 -1 ) down 0.005 -1/3
Yy mcle +1(0.009-0.13)x10-°, 0 &) charm 1.3 2/3
J) muon 0.106 -1 S) strange 0.1 -1/3
Vil nedtring* | (0.04-0.14)x10-2| 0 L) ©r 173 2/3

T | tau 1.777 -1 &) bottom 4.2 _1/3J
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8b.3 Cac hat cc ban (3)

force carriers

BOSONS spin =0,1, 2, ...
/ Strong (color) spin =1 \

Electric
charge

Electric
charge
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Tong két

Elementary particles

Fundamental fermions
(MATTER - ANTIMATTER
PARTICLES)

QUARKS - ANTIQUARKS
LEPTONS-ANTILEPTONS

Fundamental Bosons
(force particles)
that mediate interaction
between fermions

|

GAUGE BOSONS
and HIGGS BOSONS
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tau
neutrino

: muon
neutrino neutrino

W boson

GAUGE BOSONS

LEPTONS

6 QUARKS, 6 LEPTONS and their antiparticles
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