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fgrogfgmgkgff I have a tritium nucleus

neutron

fun Kneutron

I want to bring in a proton from

P

O ED

pEp

Ifm

The work that BE done to geniere this is

W fÉ di qΔV
To I fon fromthecentre

of the original proton q Vro Vx

Vg and Vro k where q e 1.602 10 c

4
8.99 109 If

W e k ro 1.602 10 c 8.99 109 7 1 10
15m

2.307 10 13J

1 602 10 19J lev We 1.440 106 ev 1Mfgyq















































































































comment this is absurdly consistent with the observed

energy scale of nuclear phenomena

BONUS the wavelength of a photon emitted from
a nodes process would correspond to this
Mel energy scale

E hf 2thf c xf E 2T

T 1.504 10 Js

or from pdg.lbl.gov Physical Constants

6 582 10
22
MeV s

IC 197 Mev.fm
c 2.998x1025fm

gfm10 15m

x ffsev.fm
2T 197 for 1238 for

1 pm
A pirometre wavelength is a gamma ray




















































































































Problemt.IS
amman

Convert the electronrestmass in MKS Melka
us

I.it
E

mc2E

MC2 9.109 10
kg 2.998 108 5

massenergy
8 187 10 J 511.1 103 er

so Me Ez 0.51111062cg
more

ftp.bfglfhhmaqk Treat β decay of free neutron as if the
process proceeds by

no pt e

treat no as being at rest then

pt no e

ur

PP pno
Pe

Ep Ee
En mns

Recall that energy momentum are separately conserved

En Ep t Ee MnC Ep t Ee

Pn Pp Be Pp Be P Pe
Ppl Pel






































































































And in total

In Ie who

fE 4 vector

Re In Ip
I In Ip

m In 2En Ip If mic 2Erep mic

me mic mic 2 EnEP Effffmic mic 2mm Ep
so

Ep mit.fmImE c4

Then

Ee En Ep mnd MRtfmfgdc4

IE mitified
Ee

m
a

This yields a single value for Ee determined from

Mn MeV c

mm My
Ee12926 n

Erased
which looks nothing like a real β decay spectrum

0.51099895069

938.27208943

939.56542052



Profighfiffs

www.f
1917m h
s

Kk sealevel
MT WASH Om

assume muonstake shortest path to ground straight down

at h Nµ 563 moons in 1 hour

Classicalcalculation

For T 2.1969 per lifetime each At T results

in a reduction of the survival probability by Ye 0.367

What is the probability of survival for moons if we ignore

relativity

how long does it take muons to cross the 1917m

gap
Dy h Vp At at fu

Atmin when Vµ 0.9954C 6.4238 15s

Atmax when Vµ 0.9950C 7 6.4264 10s

PI e
ma

0.05366

P va e
min

0.05372



30.246
so classically Nsean Nn 30.210

LNsewd 30.22810IT classical

This is way below the observation

R

w of two approaches

1 Moon's perspective if measures proper length and

observes the height h to
be contracted by h to

where 8 1 13512

2 earth observer perspective the moon's clock appears

to run slowly so its
lifetime is dilated to 8T

what is 8

7min 1 Pain 10.013

Vmax 1 Pmax 10.438

I will use the second approach it's a little fasterTry the
first approach to confirm the results are the same

P e
Amin

0.7467

PI e
AminMax 0.7557



LNseated Npe
Pm
2ᵗ 422.912.5N relativity

The real experiment observed 412 pe hour Applying

Poisson errors to the count 412 fF 412120
we find remarkable agreement

Np expected 422.9 2.5

www.deypzte Now

3

ProblemITSAMBE
See solution in Python in Github I used

2 fit to model the unbinned data using

Plt Ae B
L

T



Parffessffffs we want a simple method that estimate
the mass of a hypothetical Omega A

baryon

We are told

MΔ 1232 Met c2 DE AT Ao At Dtt

ME 1385 Merle IE E E 2
t

M 1533 Merle It
40

are the mass splittings between neighboring states in

the incomplete decuplet the same or similar

MEK MA 1385 1232 153 Melle

M 1 M 1533 1385 148 Merle

huh remarkably

AM 150.5Mertz similar

so estimate Me ME AM

1533 151 1684M
teasels

The real observed mass is mid 1672MeVC2
This was a remarkable guess and definitely hinted at
an underlying rule

The quark picture tellsus that for example 5,5



and It 555 we are just adding a strange

quok Ms 95MeV in place of a up quoll

mum 2.2 MeV increasing the man with a proportional

response The binding energy is also affected by
having C bet bet e with

less potentialenergy more potentialenergy

Proffenshiffs

Estimate the branching fraction of wt 7 leptons The

available doublets are

UI as Eve µ've Tth
w

court

Iestates
Toastateeach

31,95 3 colour 0 colourstates each
states

Ww Ww

3 unique 3 unique unique lunique lunique

finalstates finalstates finalstate finalstate finalstate

so all availaby final states without violating
conservation of energy or using virtual particles

add to

IE.tt ff f states

Bient safety



we then expect Bhadron 70 Look at

PDG to see

P2 Ms My 10.71 10.67 11.38

32.72 33 pretty close to
observed

2 expectation from
W

universality

Predict the branching fraction of leptons

My 1.78 Gelle 2 WE as makes hadrons
in final state

VT Lightest Cs meson Dst 19,681hm
Lights chammeson.si

ffm.yaIE vifuaw

Thorns leptons tzssii.fff.it
we state court again adjusting for forbidden final states

I see next page



Hf
T.ie a

319 3 15 0 colourstates each

w w

3 uniqueII
EEL

in in
real T cannot

delayto itself

anything 3 1 1 5

Beleptons 0.4 40

βT hadm 0.6 60

compare to data

Pg 17.39 17.82 35.21 35 2

Pst Pi Per 11.51 37 15.2 63.71
64



so compare 35 observed to 40 estimated

not bad

The simple requirements imposed by the SM maker for
powerful constraints


