
Standard Model Phenomenology

L us Look of a couple consequences of the MSM

concerning the leak interactions of Hadrons.
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Let's compute the spin-curaged morix elevat
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The decay site is
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Exprimtally ,
raio is 1.
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=> good agreement.

rate this mecum ,
so more phase space for
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-
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Why is it the the Er
The aswe is helicity suppression ,

the

eve system is much more relativistic compared

with inve .
thus, electron chirality

~

huicity.

Since it is Spo ,
& 2 is spin-1, angle

moretue consundia must couple left-right-handed

par => gives Dirac mass ter,

=> gives helicity suppression ,

~ 2

M= GF(Vudl min(1 - Me)



K:Fo mixing

As our find example ,
It's look of nearc kno

occillations and the efets of CP violation
.

Kaos are pseudoscalar (3:0.) GCD bond stores
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Let's understand its properties under CP .
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Consider two possible zo decay modes,
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Let's use conservation of angular monetar
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TApplying C , nating that relative phases of it
-
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We know the CD is conserved in EM & strong
interations
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but K it is is a week process (BS 0).
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"

& K
.

*

"long-lived"

Since the easie In decay mode is supressed .



Experimentally, we find two neutral Kaos K
,
Fi.

Here
,
Is has a "shot" lifefice f T,: Sx0"s ,

While Ki has a "long" lifeire f T = 5x108s.

If CP presumed is heach intractions
, the
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=> CP is violated in weak interactions !

CP violation is ultimately due to the S phase

in the CKM marix
.

Sure the ki are near
,

quation mechanical oscillations between K: & Fo can

occur
,
which involve weal tractions
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Conside the dowhat AS = 2 "box diagrams",

d u
,
c, t S

& · > · >

-6

ko W 3 3 W K

L · [ [
-

5 i
,
I

,
E d

& W S

7 >-

-6

ko u
,
4
,
t

v ~
,
E K

[<

5 W &

Since KY ,
As ae' exactly KI & Ki , we have

some corrections
15

,11

(k) =

u ((k+ + Y(k= ) = (ki

Iki) =F ((k: ) + du(ki)) = (k=

~
152)1

her
,

9
1, 5,K · These wise from CP violation.



Assurly a two-state mixing model ,
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mass natrix dec mix
M =M+ M = N+

We won't compute R ,
bu use syntries to catrain it .



Consider action of CPT ,
O = CPT

·

The CPT theorem says obscurables are invariat
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Can then show the
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If CP consumed
, R2 = Riz = E = 0

.

To have mixing ,
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find
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So
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difference is rates is proporting to In M .
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