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Validity and Completeness of a theory
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Nonscientists appear to allow completeness to trump any con-
cerns of validity. Scientists generally value validity more. bu
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Validity and Completeness of a theory

Particle physics aspires t und plete understanding of
Valid: No theory implication/prediction conflicts with observa-
Complete: All observations are explained by the theor

A\ theory can [ without being te. and a theory can
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Nonscientists appear to allow completen to trump

erns of validity. Scientists generally value validity more. but
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Standard Model is not Complete

Fundamental Theorem of Particle Phvsies Research:
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Incomplete Standard Model: Some Why Questions
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Incomplete Standard Model: Some Direct Concerns
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Validitv Tests of the Standard Model
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Focus on the Higgs boson
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Standard Model Higgs Sector
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Whyv the SM is better than the Trivial Model
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Observables in terms of Observables |
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Observables in terms of Observables II
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I'ree-Level Analvsis of SM
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[ree-Level Observables
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Measurements
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Pause for a Question
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A Simplified Analysis I
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A Simplified Analysis 11
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Is Standard Model ruled out?
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Methods of establishine Standard Model
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Vector-Boson Self-Energies
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Photon Self-Energies
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Vector-Boson Self-Energies
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Photon Self-Energies
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Computing
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Muon Decay
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Muon Decayw

[he lecav observable G- is computed from the Lf i
L 2 o
_h_'. —_—
—L. h -
. -
e i AT T " : "
| P L £ T k& . 1 LEL | P Lot L
i .'-—
_—1 i
==
™
where the funct A is mainlv a kinematics function and "
btained from the electroweak chapter in the PDG. The theory
[: [ 1 L f T =
R - gt
i . ¥ T |
= L +illywig




Computation of s (I)

| il el T ] b | I - - = k.
Nnes I T I ner I IMAIT I ITeT 1 s | ™= SO s
k e ko F — LY. . -
I T 5 i ! ' TTTh¢ &=t - T
o ted wit = et M aEs T T T £ !
E ~Tv i - e - | & e
L s o | 1IT1f I = . I o
/ I ! = =
S TaT = o o T o el —- = = ] ok
LECY 1 L 1i L 1ALEE { L] | i Lw
= A B &
g - .
—i=y .
— S o 1 1 = Sl




Computation of s (II)

i
2 z t SETV 3 1= WITEhen
i Ll AU S L llekl L ¥y |, LT H L Ll
I - | - IT 7 ': "y T ] i 1y LLTE D e
ZErEr s
iaTT E e - o= - — g | il e T
110 L ii= 14 L 100 ey BRE LR L = d1 L ¥ 2i0E ¥
AT o Fhets e £ - ~aden e £ o
ATE LIS N JENE i & LY 184 Ll LS 1 8L  § 4 L | L AR E
S ] i 1 . 8 7 i SSE R £ e
RIIN.D) 141 15 11 14 L LT Lekd it ) i L i X FEIPRIINE oA RITCPIET E
loes contribute to the ¢z and cp couplings
- - *
- i smi ™ E




Computation of s (III)

' 4 T ¥ W L - wartiv tThe =y 3 T
I Sl i 110l " . wul LBl i Mok Ll IV iiL 1w .
tree_]e TOTESS s ovrent =t — 85 — Il - - -~ m t
L - P, W L 2 . ¥ 1 F 1L i 7 o Ll
nmerat = of | &
IHIMeTrstor. 1 NS, ab Lie L
o — - _—
— & | — _ el T
ki A 1 1
— = —_— T oy




Computation of s (II)

ATt - - 1 - - - |
LIV ISMNTLION O 5_g 15 CIOS 1L 1| L DI 1y p 1S WITLELET
ju - - e — — - - -k - -
I s I 5 o 1ISIT1D I Tef o Ty et i T, 5 — =
P — - - - - NI 17
L MO 1F rn i P -— o i~r i 3 | o YT
t 18845 1158 ¥ d18) =l L 41 I ¥ LT
TATS o - = Tz e ir - i I & s
LT 1] 1€ 1l Oni 1T I ral b [ g
nicn cal 1 LI e 1311k e L £ INTENE Sei-—ener oy
L= LI 11E |7 1 | I T =
- - i
- —— -
el &
=) - — Ll = —_—




Computation of s (III)

- - o - . e+ ; -
1IN 11el M L ol B A L LIk AlIL 2 LI
tree-les OIESS 5 ot 5= — 5 — sell.» - " 8
T T T ™ |'|_\_ T T s 1
LISl NN 8 L L LAVERT, LU - L
o —F — &y —
i | AR ui i
.
_I F T




Computation of [+ (I

L L L 1 Hp— LEvME)
r - . - -
il i S = ' S -+ = ]
r - F - - o -
1 Ne tNeoTetical Ppredicilion 1or s SETVAaDIE 1T TETmS O INdeper
ET1t T DArameters A - T T ST T T Fa =l (=
st % LaF 1 i \ 1
Ey —_ 7 ——— — e —_—
L PR . ~ 7
Hee that 1.~ the effect of st puttinge s= — (5° I
=
£ mmerator of the o7 and co ex e PR Lo o
BIPIETT AL AL Nase Shad Mass I LI 2 Ca




Computation of s (III)

I I F N Ccp eXPIcssiOnSs ar NACLEV L TTh¢ 5 LN
tree-Joy XDIESSIONS X i & s~ — arll. =+ - -~ m th
MMM ET AL I NS, &6 LOe L0
= —F — & i —
n T 16T AFEF— - _'




Computation of [+ (I)

= - — ] TN — i BT
T - o 4 = | - " T -
- tHh L 1 i = :_- 3 Ti A =) - l-—-. Pl I.. Forms e 1 T —
JeTT STANFIAN Parameters and One—i0opD seil—eNeTries
— & = 2 - & \ -
[ o —— 5 —_——— o —_—
Yoy ) Z Z 3
|5 E LTI & e b B ) i =
e 114 |§Fs 15 Lhegd L 1K 1 L d | i} 1 o w L
: e
I N :_ T30 1 T [ 1 7 BN ] — r ¥ - (| eSS
TP - - - + - 4 <
Lall ____II L Ll I_ 1;.‘.-" 5 L II f L _._.‘. — L L L




Computation of [+ (II

T T i T = T W aN
IS e B £ e gL s
s | I 30 = o =
I akl
T . i T F. .. ¥
117 J —ERT a3 frers J = =
- = £+ = - o F Tt E 4 ) - & E
| 5L U T Ly FaE Len B 11§ LIS LS LI L I Jatl ]
il Ol OF e P IFALOT. T The NeTEnmnor P O g —
- il = = — LLFX —e Lo . Shwss T
z = - Z - E ZZ by phys
VS A PE
- —
1 [} T I i | T D ;. T i i
i I | %
[ I —
14 . il m
7= & Al = 7= -
""" T#
Ak s | 5 w 1 - T
== =E | e —E 1 I T -




Computation of [+ (III

_.l__ L ___-: ___I W ~aL A" S : L = ¥ _I L L LA ULV LUWJALLLIRJ L :.I I_ ™ =
- — »
gl o i e e e £ .
neep I IMITec allOST0 apPPIORIINALIOn 1 il -
] et — kR
— ;. v 7 e
tEhon = 1= ot eerloy 1 even G 1 b I mnerical t =
B 1 s, nE- - i . z L B st
|_;_I [* i 1% 1 _I + "'\-._"- |21 Lk 1 ERTL ""-

~TTET T = Wi = 7 T fi
e — 4 N wher




Reflection Pause




[he troublesome case of a (1

-
BT T ; =, i = rar, = T o
| PR 3 o | - T - ) i F] T
L L 1 Lk J. 3 Jl LRPIvEyiledkd el | I LELREPERE i
Tt ‘ o 1 1= \i i H o o chore that
LieTe 1 P B = ' § 184 14 Eloih FE I Al EE BE ) ELFY a4
7 I I =27 = L | w1 ¥ T 1T T a8 = W T N T TIT
| S 1 | Lad IS IGI0 8 VELIET] e filil L 101 HEe TSl
i ~ - TE - £
! L5 1! [} i 1| iy —
" i
P = h.u.I.IJ'. i Pt
— T
1 LI o Bl 1 1l I Ly AR RASEE TS o Bl GAEekl
- ] m —
e R
ere 3 1= <] 0TSt o7 = Tt i I g 7 }
5 5
i &7 — =, 03 ST [} -t I——=T1F ¥ "
I 4 Sl -t rmatols e T e ¥ -
-~ £ PN — - Lo 2 I - __I - - Lo L { B I_




he troublesome case of o (I1)

[ 1T | EOreat (=31 -
i } i T
- " - - e e - re
& e & e - L i BUES a - s : § s
Bl Rl E% 1S Ll LEE lvd IEE T LD R MDE Bert s RE MTY I LNeor
el aad AR T b ek oA b R
o il T T 13 = 3 -
LT 1S LS WLl RN Lot 0 LT e B L LLk LUE % LIDRE L L L L 1LE
—
1 L LW 1 ol Lol L I —eTe] L L = I
= | - = ==
Al i
| ¥4 3
T 0 - T
Iy = H - — 1l
[ ot oy T 3 . m = = o
| L LU o= LSSE REE  BeY 18 Ll L . | & LIS LI% N L
} i T
- __ - | ot - - <]
i == ! Ll PUVEET bl LIRS i JL¥E
Wil L L bk I 1 | I
- L s . - - - 1= - % s
Tl i F M= f
- - — - - - - |
3 % 3 %
L — LA T A L
5 = ——— - - ¥ e e
\ ¥ — — § | sy | 31| i I
- _ .
X i —— — 1.1 ] £ I i i
LA E iy il L # 61 Ih LhE i
L 1 - 1y - - -
\ [ ST i i | FIE I ~ N
— - I 1] ¥ L LU hb F L | 8 E=ll S 4 1iC Al 11 TEE:E ) | 453 § 11




['he troublesome case of a (III)
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[he troublesome case of o (111
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Experimental Determination of Ao,
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Update of Aa data secan
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