This application is based on my desire to get comments on my physics research
program “E8 Root Vectors and Geometry of E8 Physics” the framework of which is at
http://valdostamuseum.com/hamsmith/E8RootVectorADEQ.pdf
The program is based on the 240 E8 Root Vectors encoding the basic structure of
a local classical Lagrangian for the Standard Model and Gravity with Dark Energy
and then embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra
and then taking the completion of the union of all tensor products of all the Cl(0,16)s,
producing a generalization of hyperfinite II1 von Neumann factor fermionic Fock space
that is an AQFT of spacetime, the Standard Model, and Gravity with Dark Energy.
The structure is related to unconventional 26D String Theory by
Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25)
Completion of the union of all tensor products of Cl(1,25) = 2x2 matrices of Cl(0,24)
is the String Theory formulation of the hyperfinite AQFT.
In its current state, the program allows rough calculation of ratios of force strengths,
particle masses, Dark Energy : Dark Matter : Ordinary Matter, and K-M parameters, etc.,
with results that are substantially equivalent to accepted values with one exception:
a 3-state Higgs-Tquark system. It has the Higgs state H(125 GeV) (green dots) and
two other Higgs states Higgs H(200 GeV) and H(250 GeV) (cyan and magenta dots)
with small cross section as to which LHC Run I has seen possible indications

If LHC Run II for the Higgs -> ZZ -> 4l channel were to obtain 20/fb in 2016
and 50/fb in the summer/fall of 2017 then that might be enough to determine
whether H(200) (cyan) and H(250) (magenta) are real or only statistical fluctuations
so the LHC might refute or confirm the model during the IAS First Term of 2017-2018.
As to my background, I am 75 years old, math AB summa cum laude Princeton ’63,
JD Emory Law School ’66 followed by law practice (with USAF active duty 1968-69),
physics grad student at Ga Tech with adviser David Finkelstein until Fall 1991 when
I failed to remember enough formulas for the 3-day closed book comprehensive exam.
Since then I have worked on the web - see http://valdostamuseum.com/hamsmith/

Re: application to IAS Natural Sciences of Frank Dodd (Tony) Smith, Jr.
supplement 15 June 2016
Since my 1 June 2016 email application to be a visiting member at IAS School of
Natural Sciences the LHCP2016 conference at Lund University has presented LHC
data analyses in the Higgs -> ZZ -> 4l channel that is relevant to prediction of my
E8 Root Vector Physics research program of two Higgs mass states beyond
the conventional 125 GeV Higgs mass state already observed:
one around 200 GeV ( shown in histograms below as cyan dots ) and
another around 250 GeV ( shown in histograms below as magenta dots).
At Lund on 15/06/2016 A. de Wit, on behalf of CMS, presented
“High mass neutral/MSSM Higgs searches from CMS”
in which slide 11 referred to CMS-PAS-HIG-15-004 which contained this histogram:
( I altered the coloration of cyan and magenta dots and some cropping. )

In my E8 Physics research program I consider the cyan and magenta dots as
representing real peaks beyond background corresponding to two Higgs mass states
( about 200 and 250 GeV ) predicted by E8 Physics beyond the known 125 GeV state.
Also at Lund on 15/06/2016 Alex Tuna, for ATLAS, presented
“High-mass resonance searches from ATLAS”
in which slide 23 referred to ATLAS-CONF-2015-069 which referred to ATLASCONF-2015-059 which contained this histogram:
( I altered some coloration and cropping. )

I think that the ATLAS histogram, like the CMS histogram, is consistent with my
interpretation of the cyan and magenta dots as representing real peaks beyond
background corresponding to two Higgs mass states predicted by E8 Physics.
Note that the vertical scale in the CMS histogram is linear ( horizontal is non-linear. ).
while the vertical scale in the ATLAS histogram is log ( horizontal is linear. ).
Taking that into account and looking at the actual numbers of events
shows how similar are the two histograms.
The CMS histogram is based on “... a data sample corresponding to an integrated
luminosity of 2.8 inverse femtobarns of pp collisions at ... 13 TeV ... during 2015 ...”.
The ATLAS histogram is based on “... an integrated luminosity of 3.2 inverse femtobarns
collected in 2015 ...”.
In 2016 the LHC has been collecting further data. Through 15 June 2016
over 4 inverse femtobarns (400 trillion events) have been accumulated.
At ICHEP on 03-10 August 2016 the LHC may present analyses of new 2016 data.
Analysis of the new 2016 data would be helpful, but not conclusive, in deciding
whether my predicted Higgs mass states ( the cyan and magenta dots ) represent
real peaks of real mass states or are merely statistical fluctuations.
That decision may require 50 to 100 inverse femtobarns (5 to 10 quadrillion events)
which may be accumulated by the LHC during the Fall Term of 2017 for which I am
applying to be a visiting member at IAS School of Natural Sciences.
After ICHEP on 03-10 August 2016 I hope to submit further information.
Frank Dodd (Tony) Smith, Jr.
P. O. Box 370
Cartersville, GA 30120
770-382-5875

Re: application to IAS Natural Sciences of Frank Dodd (Tony) Smith, Jr.
supplement 2 - August 2016
Since my 1 June 2016 email application to be a visiting member at IAS School of
Natural Sciences and its 15 June 2016 supplement ICHEP 2016 has presented LHC
data analyses in the Higgs -> ZZ -> 4l channel that is relevant to prediction of my E8
Root Vector Physics research program of two Higgs mass states beyond the
conventional 125 GeV Higgs mass state already observed:
one around 200 GeV ( shown in histograms below as cyan dots ) and
another around 240-250 GeV ( shown in histograms below as magenta dots).
Through 4 August in 2016 CMS and ATLAS have collected and analyzed, respectively,
12.9 and 14.8 inverse femtobarns (1290 plus 1480 trillion = 2.77 Quadrillion events).
In connection with ICHEP on 03-10 August 2016 the LHC presented analyses of the
2016 data. My view of the ICHEP 2016 data is that they are strongly indicative, but not
conclusive, evidence that my predicted Higgs states ( the cyan and magenta dots )
represent real peaks of real mass states and are not merely statistical fluctuations.
On 4 August 2016 CERN posted CMS PAS HIG-16-033 for ICHEP 2016 which
contained this histogram for the Higgs -> ZZ -> 4l channel in Figure 3:-c
( I altered the coloration of cyan and magenta dots. )

which seems to me to show clearly my two predicted high-mass range Higgs states in
the histogram bins for 190-210 GeV (cyan dot) and 230-250 GeV (magenta dot).

The caption for figure 3 which included the above high-mass range histogram with 20
GeV bins states:
“Figure 3: Distribution of the four-lepton reconstructed invariant mass m4l
in the full mass range (top) and
the low-mass range (bottom left) and
high-mass range (bottom right).
Points with error bars represent the data and stacked histograms represent expected
distributions. The 125 GeV Higgs boson signal and the ZZ backgrounds are normalized
to the SM expectation, the Z+X background to the estimation from data. No events are
observed with m4l > 850 GeV.”.
The full mass range histogram Figure 3-a shows the same two predicted states:

Also on 4 August 2016 CERN posted ATLAS-CONF-2016-079 for ICHEP 2016 which
contained this histogram for the Higgs -> ZZ -> 4l channel in Figure 16:
( I altered the coloration of cyan and magenta dots. )

which seems to me to show clearly my two predicted high-mass range Higgs states in
the histogram bins for 200-210 GeV (cyan dot) and
for 230-240 and 240-250 GeV (magenta dots).
It seems to me that the CMS data and the ATLAS data points are consistent with
my predicted Higgs states ( the cyan and magenta dots ) being real,
but some background details seem to me to be questionable:

The ATLAS background around the 200-210 GeV bin seems to me to be unrealistically
high so I propose that a more realistic background in that area would be

which shows for the three Higgs mass states:
125 GeV (green dot) with excess of 35 events
200-210 GeV (cyan dot) with excess of 8 events
230-240 GeV and 240-250 GeV (magenta dots) with excess of 7+9 = 16 events without
taking into account Uncertainty which could reduce that number of excess events.
This is consistent with cross sections of the higher mass states
being about 20% to 45% of the full Standard Model cross section of the 125 GeV state.

The CMS background around the 190-210 GeV bin in Figure 3-c seems to me to be
unrealistically high so I propose that a more realistic background in that area would be

which is consistent with the background shown in CMS Figure 3-a that shows

125 GeV (green dot) with excess of 5+17+5 = 27 events
200 GeV (cyan dot) with excess of 7 events
240 GeV (magenta dot) with excess of 6 events
This is consistent with cross sections of the higher mass states
being about 20% to 25% of the full Standard Model cross section of the 125 GeV state.

Therefore it seems to me that the CMS data and the ATLAS data are consistent with
my predicted Higgs mass states ( the cyan and magenta dots ) representing real peaks
of real Higgs states,
but a conclusive resolution of whether or not
my predicted Higgs states represent real peaks of real Higgs states
may require 50 to 100 inverse femtobarns (5 to 10 quadrillion events).
In slide14 of his ICHEP 2016 presentation for ATLAS, Ludovica Aperio Bella said
“... By the end of this year expected ~ 30 fb-1 ...”
so if the LHC continues to be so productive through 2017 it may be that
enough data will have been accumulated for a conclusive resolution of my prediction
during the Fall Term of 2017 for which I am applying to be a visiting member at IAS
School of Natural Sciences.
Frank Dodd (Tony) Smith, Jr.
P. O. Box 370
Cartersville, GA 30120
770-382-5875

