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WHY DO WE EXIST!




Background

* 1928: Antimatter Prediction by Dirac (-ve energy solutions)

* 1956: Parity Violation in “Cobalt-60 decay” Wu’s Experiment
e 1964: CP Violation in “K° Decay” at BNL € = 10™*

* 1967: Sakharov Three Conditions for BAU

e 1973: CKM e!” (6 = CPV Phase)



Cabibbo-Kobayashi-Maskawa Matrix
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where each V;; = Transition Amplitude g; - g;

Cabibbo, N. (1963) Physical Review Letters, 10, 531
— Cabibbo-Kobayashi—-Maskawa matrix - Wikipedia
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https://cds.cern.ch/record/344106/files/PhysRevLett.10.531.pdf
https://en.wikipedia.org/wiki/Cabibbo%E2%80%93Kobayashi%E2%80%93Maskawa_matrix
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I n - nt Commutator of the Quark Mass Matrices in the Standard Electroweak Model
Va rl a and a Measure of Maximal CP Nonconservation
C. Jarlskog

Department of Physics, University of Bergen, Bergen, Norway, and Department of Physics, University of Stockholm,
S-11349 Stockholm, Sweden
(Received 20 June 1985)

The structure of the quark mass matrices in the standard electroweak model is investigated. The
commutator of the quark mass matrices is found to provide a convention-independent measure of
CP nonconservation. The question of maximal CP nonconservation is discussed. The present ex-
perimental data indicate that nowhere is CP nonconservation maximal.

] = det[Mu, Md]

A Convention-Independent measure of CP —
Violation == Amount of Asymmetry J = (mg — me)(mg — ma)(me — my,)

(mp —mg)(mj —mg)(ms — ma)Jes

where Joff = S25,83C1CC35iN8
or = ImVuV]]V{;V;; ) fori :/:j

Jarlskog PhysRevlLett.55.1039.pdf ]
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file:///C:/Users/Computer%20World/OneDrive%20-%20Higher%20Education%20Commission/PROJECTS/PArticle%20PHysics/Jarlskog_PhysRevLett.55.1039.pdf

BEYO N D TH E Minimal see-saw model or UMSM
MODEL W Dy HEE
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Baryogenesis via
Leptogenesis in Seesaw
Type-I Mechanism



Leptogenesis via Seesaw Mechanism
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- Lepton number non-conservation: 0-+1
e~ 107° - Lepton asymmetry number
* Lepton asymmetry «—> Baryon asymmetry Sphelaron
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Conclusion

We all are the children of
broken symmetry




Summer School
Program

Group: E34 (muon g-2 experiment)

Supervisors: Prof. Mibe
Prof. Shinji




Preliminary Studies: Motion of
Stored Muons

ELZ-'
My Goal: Motion of Stored Muons ¢
Energy 4 MeV 25 meV 4.5 MeV 40 MeV 22N o]
Emittance (mmm + mrad) 1,000 - 1 1 1 o
Intensity (per sec) 3x10°% 9x10° 4x10° 4x10° 4x1( ]
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Thermal muon.um‘ / 'lﬂ‘!n\l accelerating RFQ Disk-And-Washer DiS"('loaded ]
production target ) 4 electrodes (SOA) ' lH-DTL structure structure —0-2‘_
SNTACS Room temperaty Muon LINAC 04 '. %
. uon 0.4+
) < 0.4
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X [m] . 04>
. . Outline of the 3D injection scheme
. ++
Simulate Muon Motion (C++ Root) DOI: 10.1093/ptep/ptz030

- Predict muons position and momentum at any time
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Gantt Chart

Activity

Motion of Stored
Muons
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