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Abstract: <p>Gravity is the force we most experience in daily life. It is also incredibly mysterious and challenging to understand at a fundamental
level. Thistalk will explore some new ideas about the properties and nature of gravity and its connection to other facets of physics.</p>
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Teacher facilitators

Avoid the elevator, facilitators will assist

Located out the front doors at Pl

Located in front of Bricker Street Residence
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Hallways, Atrium, Common Areas

Please respect areas near researcher offices

Building, common areas, bistro

=T

No photos of researchers unless given permission
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EinsteinPlus, Julg 2015

SoaPJ Water, and Gravity

Nia\gesh Afshordi
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Soap Bubbles /films

( » Energg = Surface Tension x Area

| + Pressure Difference x Volume
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Extrinsic Curvattire

|

' & curvature =change N angle/d:stance

-+ K L:Extrinsic curvature matrix

e Its eigenv:alues: Principal curvatures
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Constant Mean Curvature (CMC)

suriaces

Minimizing Ener&q of soap bubbles:
1 1 ot
R] R2 & g

Convex surface RixR,>0

K =

= constant

Concave surface RixR, <O

SOaP films are alwaqs concave, Wiud?
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Constant Mean Curvature (CMC)

suriaces

Minimizing E‘ner&q of soap bubbles:
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Convex surface RixR,>0

K = = constant

Concave surface RixR,<0O

SOaP films are alwags concave, th?
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Extrinsic Curvature

» curvature =change in angle/distance

-+ K L:Extrinsic curvature matrix

planes normal
of princi pal vector
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* |ts eigenvalues: Principal curvatures

tangent
plane

» |t trace: mean extrinsic curvature 4
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Extrinsic Curvature

» curvature =change in angle/distance

- * K :Extrinsic curvature matrix

planes normal
of princi pal vector
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ron space to sPace’ci me

extremize?
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b’P;acc SPaccti me
| Distance X3+L)l+22 ><1+LJ3+23— (ct)?
‘,
| What to ,
;, i nergy Action
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From space to sPace’ci me

extremize?
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5P;acc SPacctimc
| Distance ><3+L)1+z2 ><1+LJ3+13— (ct)?
.‘ k :
!
| What to ,
;,_ Ene:gq Action
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= Konvergence

time

J

| space |

* Mean extrinsic curvature

of comovi ng surfaces of , :
Comovmg SUI"FHCC

| afluid is spacetime, are in spacetime
";. ec]uivalent to the

'= fthe fl "

f convergence or the flow ~a

!

In space A

velocities in space
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lncompressible clock fluid

s In General Relativitt,j, every observer carries

her/her own clock
+ Global Time = Observers don’t cross Paths

® lncomPressible clock field = k=0 (constant)

o il i s s

o Infinite speec] of sound (but Nno signals)
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Dark E Cnergy

* COUIC] cuscuton b@ r€5POﬂ5ib[€ 'FOF' cosmic
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accelerations? |
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Quantum Gravitg

+ Horava-Lifshitz gravitg

i SuPerluminal propa ation can make gravitq

consistent with Quantum Mechanics
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Black Holes

( * avoid singularities?
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