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SYMMETRY PRINC:PLES IN SELECTED
PROBLEMS CF FIELD THEORY

by

SYLVESTER JAMES GATES, JR.

B.S., Massachusetts Institute of Technology
(June 1973)

B.S., Massachusetts Institute of Technology

(September 14973}

SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE
DEGREE OF
DOCTOR OF PHTLOSOPHY
at the

MASSACHUSETTS INSTTTUTE OF TECHNOLOGY
(Fune 1977)













Biographies of Astronaut and Cosmonaut Candidates

Gates

Sylvester James, Jr. "Jim"

USA

Personal data

Birthdate: ??2.22.1950
Birthplace: Tampa / Florida
Marital status: married
Children: two

Selection date: ??.2?.1980
Position: MSP

Status: Ret. 29.05.1980
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Scientific thought and its creation is
the common and shared heritage of
mankind.

— Abdus Salom —
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A Collaboration of
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Maxwell’s Equations and Conservation Law

(Beeper/Cell Phone Equations)
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Large Hadron Collider

ATLAS Detector







Detector (A Toroidal LHC Apparatu$S)

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker







Detector (Compact Muon Solenoid)




Photo: Fred Ullrich, Fermilab




Overview of LHC .Hig gs
“Production Factory -







Name

Quark
content

Electric
charge

proton

antiproton

neutron

lambda
omega

uud
uud
udd

uds
SSS

1
-1
0
0










1232MeV

1385MeV

1530MeV

1672MeV




SU(3) Young Tableaux &
The 1ntegers p and ¢

1 . @ - q 1 . . . p

1 - - - q




Counting Representations
dsy) = (27 +1)

| -~

dsy) = 3(p+1)(g+1)(p+g+2)
Weyl discovered that for the simple Lie algebras the dimension of a representation

['(w") labeled by the ]liglu'sl Wi ig‘]l? w" 18 &',i\'(']l the formula

dim['(w") = Hi/: Sw"+ 7 2)| /I 5;1','3{,

Ji>0

Here the product is to be taken over all positive root vectors and pu™ is the sum of all positive
TOOLS




From SM to MSSM
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From SM to MSSM
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4D Chiral Supermultiplet
(Av Ba Qpaa Fa G)

Da.A — d)a ;
DB = i(75)avbwb a

Dal/)b = z.('Yll‘)a.bap/él - (757#)&b8ﬂB - ZCabF T (75)(z.bG 9
DaF — (‘f“)abap d}b y
DaG — i(757ﬂ)ab 8;1, d)b '



4D Vector Supermultiplet
(A Aa,y d)

D, Ap. - (7;1,)ab>\b ;

Da)\b - = l%([’Yﬂ, 'YV])ab(ap AI/ - 81/ Ap.) + (75)(1.bd y
Dad = i(757p)ab ap)‘b '




4D Tensor Supermultiplet
(‘Pa Bu vy Xa-)

Dayp Xa

DuByv = = i[9 Wl x0 s

DaXb 1 ('Y'U)a.b 8;130 - (757“)(1.1) Ey.paTapBaT .







(L) (R, )" + (L) (R, );* = 0 where I # J

()7 (L) +(R)7 (Ly)F = 0 where I # J

5% where | = J .

5% where | = J
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A traditional west African Adinkra called ‘‘neo onnim no sua a ohu’’ which

translates as ‘*he who does not know, can become knowledgeable through
learning.”’
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Adinkras From Ordered Quartets of
BC,4 Coxeter Group Elements and Regarding
Another Gadget’s 1,358,954,496 Matrix Elements

S. James Gates, Jr.,’® Lucas Kang,*® David S. Kessler,”® and Vadim Korotkikh*¢

@ Department of Physics, Broum University,
Bozr 1843, 182 Hope Strect, Barus & Holley 545, Providence, RI 02912, USA

¥ Amherst Center for Fundamental Interactions, Department of Physics,
University of Massachusetts, Amherst, MA 01003, USA

and

€ Department of Physics, University of Maryland,
4150 Campus Dr., College Park, MD 20472, USA

ABSTRACT

A Gadget, more precisely a scalar Gadget, is defined as a mathematical calcu-
lation acting over & domain of one or more adinkra graphs and whose range is a real
number. A 2010 work on the subject of antomorphisms of adinkra graphs, implied
the existence of multiple numbers of Gadgets depending on the number of colors un-
der consideration. For four colors, this number is two. In this work, we venfy the
existence of a second such Gadget and calculate (both analytically and via explicit
computer-enabled algorithms) its 1,358,954 496 matrix elements over 36,864 minimal
valise adinkras related to the Coxeter Group BCy.




Numerical Value

Table 3: Color Key For Matrix Elements

This ¥ permits the visual representation for all the matrix elements of gl"f" shown in Fig.

Figure 1: Visual Representation of the Values in First Gadget Adinkra Representation Matnix
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Visual Representation of the Values in Second Gadget Adinkra Representation Matnx
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Figure 2

and as well to illustrate the visual repr
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Trae Tha Truth Birthdey
Mind Blowing: Our World May Not Be What We Know.. We May Be In The Matrix =
& Don't Really Exist!? (Strange Computer Code Discovered Concealed In Total Views : 353-”2
Superstring Equations)
Video Added : 2012-07-04

Video Code:
URL o

Description: ame we iving in a computer simulated universe? "Doubly-even self-dual linear binary
error- comecting block code,™ first nwvented by Claude Shannon in the 1940"s, has been discovered
. ~F v o
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http://www
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Strange Computer Code Discovered Concealed In Superstring Eq. ..
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You Tllbe national medal of science

p o) 03:28/30:18

President Obama Honors the Country's Top Innovators and Scienti. ..

The White House 4,294 videos 21 ,872

@ B Subscribe :
http://www.youtube.com/watch?v=yZX6GI2sLWU
















The Big Story

Barack lema, Sylvester James Gates

President Barack Obama laughs as he awards Dr. Sylvester James Gates, of the University of Maryland with the National
Medal of Science, Friday, Feb. 1, 2013, duing a ceremony in the East Room of the White House in Washington. The awards
are the highest honors bestowed by the United States Government upon scientists, engineers, and inventors. (AP
Photo/Carolyn Kaster)




Meet the Blak Scientist and Innovator Who
Wowed Obama

Posted: February 1, 2013 at 8:30 PM
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The Big Story

Barack Obama, Sylvester James Gates

President Barack Obama laughs as he awards Dr. Sylvester James Gates, of the University of Maryland with the National
Medal of Science, Friday, Feb. 1, 2013, duing a ceremony in the East Room of the White House in Washington. The awards
are the highest honors bestowed by the United States Government upon scientists, engineers, and inventors. (AP
Photo/Carolyn Kaster)

Sylvester James Gates Jr. and President Barack Obama (Getty Images)
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Barack Obama, Sylvester James Gates

President Barack Obama laughs as he awards Dr. Sylvester James Gates, of the University of Maryland with the National
Medal of Science, Friday, Feb. 1, 2013, duing a ceremony in the East Room of the White House in Washington. The awards
are the highest honors bestowed by the United States Government upon scientists, engineers, and inventors. (AP
Photo/Carolyn Kaster)

Sylvester James Gates Jr. and President Barack Obama (Getty Images)
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The Big Story

Barack o_bama. Sylvester James Gates

President Barack Obama laughs as he awards Dr. Sylvester James Gates, of the University of Maryland with the National
Medal of Science, Friday, Feb. 1, 2013, duing a ceremony in the East Room of the White House in Washington. The awards
are the highest honors bestowed by the United States Government upon scientists, engineers, and inventors. (AP
Photo/Carolyn Kaster)
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