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Flavor-Space Locked Field
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EF,, =0,A, —9,A, +gA, x 4,

A, =¢(T)e, “flavor-space locked” X

0G, = a*(T)hpy gravitational wave
MTM - €, = a(7)y,, gauge field wave

V=<



Z/\ A rough look at how a gravitational wave
affects the FSL field

S|

E2 — gb,Q?
Bs = gp3¢1
/
by = ¢, A gravitational wave:
By = gpo¢3 stretches X = enhances E1, B2

squeezes Y = diminishes B1, E2

E2 energy is in phase with gravitational wave
B2 energy is out of phase

suggest an effective mass: m?=B?-E?



Z/\ A rough look at transverse waves in the
FSL field

@ Y Fy = By = gd163

e
6F% =8By — ¢, '0F,

X
F312 = B = g¢3¢2
SF), = 6By + ¢2 6 Es "OF = A x F"

FSL wave introduces a (right) handedness
Enhanced by an instability in equation of motion



A rough look at high frequency waves in
the FSL field
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In the presence of the background FSL,
the normal modes of propagation are
linear combinations of h and 0A

(See Gertsenshteyn 1961!)

. Gravitational and FSL waves propagate jointly



Gravitational Wave — Gauge Field Oscillations
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N = 1: gravitational wave, gauge field wave



Generalize to SU(N)
N < N/2 disjoint SU(2) subgroups
or, direct product of N SU(2)’s




GW-GF Oscillations

£Z%H’2—%]€2H2

+3 V2 - LE2Y2 + kgoY,2 — 2 H(kgd?Y, + @'Y,

U= (H, Y, ..y

GW-GF oscillations
|W|? = constant

A= (Ap, A1, ...AN) normal modes

X e—i(k—l—Q)T

Devulder, Maksimova, RC 2016



GW-GF Oscillations

N = 3: gravitational wave, gauge field wave






(ah)?> x 1013

U

|

10-2

100 102
conformal time: T

10




x 1013

|

10°

102
conformal time: T

10*




Gravitational Wave Spectrum
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GW “Optical Depth”

A portion of high & ~
frequency GWs
oscillate into GFs

amplitude: |A|, |y|




GW “Optical Depth”
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High frequency GWs oscillate into GF dark energy






Models of Inflation
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ns = 0.9667 + 0.0040 (1) Planck 2016
r < 0.07(95% C.L.) BKP 2016






New: Toy Model of Inflation

Vis too steep to inflate (¢,>>1), but... Vog =V — %Fﬁ

Accelerating Track: coupling flattens potential
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10+

FF/M, V, (x101)
Qo

Parameters:n, m, M, g Constraints: A 2, r(n)



New: Toy Model of Inflation
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Chiral Gravitational Waves
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Chiral Gravitational Waves
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Leptogenesis

Ngr — N = 24(1167r2) [ dtzy _QRE

1077

1010}

~11
d  (ne) 107 ¢+
dlnk s 10-121

10713}

10—14

1 2 5) 10 20
k/Hend

Eguchi, Gilkey, Hanson (1980)



Leptogenesis
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n ~ 6.1(4£0.04) x 10719

Planck 2016
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CMB Signature*®
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CMB Signature*®
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* Amplify, Suppress, or Modulate the B-mode spectrum
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CMB Spectrum
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‘2 g A polarization sensitive medium
5 for gravitational waves
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