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Gravitational Wave (GW) Cosmology

Phase transition (PT), inflation, pre-heating, …

Study physics of
inflation/reheating,
universe evolution

unresolvable

 GW from Cosmological sources 



GW from first order phase transition

Most of the discussions so far have been focusing 
on GW’s production/frequency spectrum from PT

bubble 
collision

review and ref in 1512.06239



Similar to the CMB spectrum, but with 
photon  ->  GW from PT

Gravitational Wave Background (GWB)

hot spot 

CMB

Higher energy photons

Higher energy GW

 where does the hot / cold spot come from? 



redshift perturbation
is of order ~ 10^-5

radius: red-shift of 
the CMB photon

uniform temperature
surface at T_last scattering 



With primordial temperature perturbation
=> anisotropic redshift for last scattering photon 

CMB

uniform temperature
surface at T_last scattering 



With a single reheating process
=> GW perturbation is totally correlated to CMB

uniform temperature
surface at T_phase transition 



uniform temperature
surface at T_phase transition 

With only gravitational interaction
=> GW is mostly sensitive to the primordial perturbation

Ccross ⌘ h⇢GW (1)⇢CMB (2)i
ø⇢GW ø⇢CMB
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If in addition to the inßaton, thereÕs an axion-like particle  

ßuctuating during inßation

V = ⇤4(1 ! sin
a
f a

)
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can generate larger &  
uncorrelated perturbations  
to the inßaton ßuctuation
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Iso-curvature perturbation



GW perturbation comes from different reheating process
=> GWB can be ``uncorrelated” with CMB

uniform temperature
surface at T_phase transition 

Ccross ⌘ h! GW (1)! CMB (2)i
!̄ GW !̄ CMB

= 0
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eVMeVGeVTeV10^15(?)
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B-mode

10^3 TeV

GW provides a probe of the 
unknown thermal history

GWB from PT

Existence of cosmological PT?

Is there only one source of the density perturbation?

Is there only one reheating process?



Can we see the GW anisotropy?



¥ The collisions of the bubbles generate gravity 
waves (need quadruple mass for GW )7

(a) t/R ! = 0 .35 (b) t/R ! = 0 .66

(c) t/R ! = 2 .50 (d) t/R ! = 7 .8

FIG. 2. Slices through a simultaneous nucleation simulation with parameters Rc = 7 .15, Nb = 64 and R! = 56 .32 showing
the expansion (a), collision (b), and oscillatory (c and d) phase of the scalar Þeld. The scalar Þeld value is shown in blue, and
the gravitational wave energy density is shown in red. Note that the range of the colourbar for the gravitational wave energy
density changes for each plot. During the oscillatory phase the gravitational wave energy density becomes very uniform and
the ÒhotspotsÓ are deviations on the sub percent level. The full set of parameters for this run is shown in Table II. A movie
based on this simulation is included in the supplemental material.

therefore up to very high Lorentz factors. We also would
like to have many bubbles within our simulation box to
obtain an accurate ensemble. Hence we need su! ciently
large lattices to separate the scales

" x ! l ! ! l0 ! Rc ! R! ! L " x. (46)

It is not possible to perform a simulation in which we
achieve a realistic value for ! ! and a correct separation
of scales. Instead we perform multiple simulations with
increasing values of ! ! to attempt to identify a trend as
! ! " # .

For simulations with a given nucleation rate, we typi-
cally expect the first bubble nucleated to grow to a larger
size than bubbles nucleated later, and so the wall of the
first bubble when it collides will have ! greater than ! ! .

It’s bubble wall at collision will therefore be thinner than
l ! . This e#ect is particularly pronounced for simulations
with an exponential nucleation rate where the first bub-
ble nucleated often grows to be many times larger than
the subsequent bubbles at collision time. For a simulta-
neous nucleation run the diameters of the bubbles will be
more closely distributed around R! , and so the thinnest
wall at collision will be much closer to l ! .

For an exponential nucleation rate simulation we need
a much finer lattice spacing in comparison to a simulta-
neous nucleation simulation with the same l ! . In practice
reducing the lattice spacing is too expensive and for large
volumes we become unable to trust our results due to bad
energy conservation.

In the sky today:  

> 1030 bubbles

GW from first order PT

from TeV scale PT 

Cutting, Hindmarsh, Weir (2018)



Energy density of GW from PT

2

to expand anisotropies in Legendre polynomials,

CGW (! ) =
1

4"

!

l

(2l + 1) CGW
! Pl (cos! ). (3)

As we will show, the GW background and the CMB can
share the same primordial source of ßuctuations or have
quite di! erent origins, and this will be visible in the cross-
correlations with the CMB,

Ccross (! ) !
"#GW(1) #CMB(2)#"

ø#GW ø#CMB
. (4)

Higher-point GW correlators may also be observable.
Anisotropic GW backgrounds have been considered

earlier. Refs. [28, 29] have proposed anisotropic signals
due to astrophysical sources, such as white dwarf merg-
ers. Such anisotropies reßect both the inhomogeneous
distribution of sources as well the gravitational lensing
of the GW by (dark) matter as they propagate to us.
This would yield an independent measure of the matter
power spectrum. Refs. [30, 31] have studied inßation-
ary preheating as a source of very high frequency GW
$GW $ MHz-GHz, although this is currently challenging
for GW detection. Refs. [29, 32, 33] developed analytic
frameworks for characterizing the anisotropies in GW de-
tector data. Ref. [29] applied their formalism to the case
of astrophysical mergers, while Ref. [33] generalized the
framework to include cosmic string networks as the GW
source.

The present paper makes four main points. (i) First-
order PTs in multi-TeV extensions of the SM are a ro-
bust and plausible source ofanisotropic GW. (ii) The
anisotropies are almost completely primordial in nature,
directly reßecting the era of inßation. (iii) The GW
anisotropies can exhibit a variety of behaviors, includ-
ing (%#/ #)GW % (%#/ #)CMB and/or varying degrees of
cross-correlation with the CMB, sensitive to the nature
of inßation and reheating. (iv) Current cosmological data
constrain the GW background, but nevertheless there
is considerable scope for detecting a range of possible
anisotropies at the next generation of detectors, includ-
ing LISA.

Let us brießy sketch the origin of the GW signal in
PT. The GW appear as a perturbation of the spacetime
metric %gGW. EinsteinÕs equations, linearized for this
perturbation at the time of PT are schematically of the
form

$2
GW %gGW $ GN #P T , (5)

where GN is NewtonÕs constant,#P T & #total is the en-
ergy density in the sector undergoing the PT, and$GW

is the typical frequency of the GW,

$GW $
1

" tP T
$

"
ú#
#

#

TP T

. (6)

Here " tP T is the duration of the PT and # is the bubble
nucleation rate. In general, the Þeld-energy in GW is
given by

#GW $
1

GN
$2
GW(%gGW)2. (7)

Therefore at the PT,

#GW $
#2

P T

#total
(HP T " tP T )2 , (8)

where HP T $
'

GN #total is the Hubble expansion rate
at the time of the PT. The combination ( HP T " tP T )2

depends only on the microphysics of the PT, independent
of details of gravity and cosmological history, varying in
the literature between 10! 4 ( 10! 1 for strongly Þrst-order
PT [13]. The smaller values in this range are natural
but the larger values can arise with modest tuning of
microphysical couplings.

After production, #GW undergoes cosmological redshift
until today. Its Þnal value can be conveniently expressed
in terms of the energy in CMB photons today, ## ,

#today
GW ) 0.1

#2
P T

#2
total

(HP T " tP T )2 ## , (9)

where the numerical prefactor is given by a more quanti-
tative analysis (reviewed in Ref. [13]). We have assumed
that the PT remnants consist of just SM + dark mat-
ter (DM) + GW, as motivated in extensions of the SM
related to the electroweak hierarchy problem (reviewed
in Ref. [34]) or electroweak scale baryogenesis (reviewed
in Ref. [35]). Clearly the largest signal would arise if
the entire contents of the universe undergoes the PT,
#total ) #P T ,

#today
GW ) 0.1 (HP T " tP T )2 ## ) 10! 5 ( 10! 2## . (10)

The GW frequencies are also redshifted, roughly,

$ today
GW $ $GW

"
T today
CMB

TP T

#

$> mHz - Hz, (11)

where we get ballpark detectable frequencies for PTs at
temperatures TP T $> TeV. Note that if $GW $ mHz, the
signal strength is above the expected sensitivity of the
LISA detector, 10! 8## [13]. Quite model-independently
from the above discussion, there is a CMB constraint on
extra forms of radiation that applies to any GW back-
ground, ø#GW $< 0.1## .3

Let us now see how anisotropies arise in the GW sig-
nals in the simplest scenario when there is a single source

3 This constraint usually is given in terms of the e ! ective number
of additional neutrino species, " Nef f !

< 0.4 (2! ) [36, 37].

! today
GW ! HP T

!
T today
CMB

TP T

"

! mHz " Hz
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TP T ! TeV " 103TeV
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See also 1512.06239



GW detectors

Laser Interferemeter Space Antenna
2.5 ! 105

km
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Similar ideas, more futuristic

BBO, DECIGO, ALIA 



¥ Method: variation of strains in time for each polarization mode with 
different detector location /Doppler shift  

¥ LISA may get to ~ 0.01 steradians (                        ), more detectors 
(BBO/DECIGO) can do better  [Cutler(1997), Giampieri et al (1997)]

(! today
GW , " 1, #1)
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(! today

GW , "2, #2)
<latexit sha1_base64="/VrLZ2VXvqp/iBIrpFz9J2FSBM4=">AAACEnicbVBNSyNBEO3RVbPxY6N79NIYhAgSZoKwHoMe3KMLxgiZONR0Kklj9/TQXSOEIb/Bi3/FiweXZa972tv+m+3EHFazDwoe71VRVS/NlXQUhn+CldUPa+sblY/Vza3tnU+13b1rZworsCOMMvYmBYdKZtghSQpvcougU4Xd9O585nfv0Tppsiua5NjXMMrkUAogLyW1o0ZsNI4gKWOr+UV3eluSGcBkehzTGAmS1nGcj2XSOkpq9bAZzsGXSbQgdbbAZVL7HQ+MKDRmJBQ414vCnPolWJJC4bQaFw5zEHcwwp6nGWh0/XL+0pQfemXAh8b6yojP1X8nStDOTXTqOzXQ2L33ZuL/vF5Bw9N+KbO8IMzE66JhoTgZPsuHD6RFQWriCQgr/a1cjMGCIJ9i1YcQvX95mVy3mlHYjL6d1NtnizgqbJ8dsAaL2BfWZl/ZJeswwR7YE3th34PH4Dn4Efx8bV0JFjOf2RsEv/4CcDadSw==</latexit><latexit sha1_base64="/VrLZ2VXvqp/iBIrpFz9J2FSBM4=">AAACEnicbVBNSyNBEO3RVbPxY6N79NIYhAgSZoKwHoMe3KMLxgiZONR0Kklj9/TQXSOEIb/Bi3/FiweXZa972tv+m+3EHFazDwoe71VRVS/NlXQUhn+CldUPa+sblY/Vza3tnU+13b1rZworsCOMMvYmBYdKZtghSQpvcougU4Xd9O585nfv0Tppsiua5NjXMMrkUAogLyW1o0ZsNI4gKWOr+UV3eluSGcBkehzTGAmS1nGcj2XSOkpq9bAZzsGXSbQgdbbAZVL7HQ+MKDRmJBQ414vCnPolWJJC4bQaFw5zEHcwwp6nGWh0/XL+0pQfemXAh8b6yojP1X8nStDOTXTqOzXQ2L33ZuL/vF5Bw9N+KbO8IMzE66JhoTgZPsuHD6RFQWriCQgr/a1cjMGCIJ9i1YcQvX95mVy3mlHYjL6d1NtnizgqbJ8dsAaL2BfWZl/ZJeswwR7YE3th34PH4Dn4Efx8bV0JFjOf2RsEv/4CcDadSw==</latexit><latexit sha1_base64="/VrLZ2VXvqp/iBIrpFz9J2FSBM4=">AAACEnicbVBNSyNBEO3RVbPxY6N79NIYhAgSZoKwHoMe3KMLxgiZONR0Kklj9/TQXSOEIb/Bi3/FiweXZa972tv+m+3EHFazDwoe71VRVS/NlXQUhn+CldUPa+sblY/Vza3tnU+13b1rZworsCOMMvYmBYdKZtghSQpvcougU4Xd9O585nfv0Tppsiua5NjXMMrkUAogLyW1o0ZsNI4gKWOr+UV3eluSGcBkehzTGAmS1nGcj2XSOkpq9bAZzsGXSbQgdbbAZVL7HQ+MKDRmJBQ414vCnPolWJJC4bQaFw5zEHcwwp6nGWh0/XL+0pQfemXAh8b6yojP1X8nStDOTXTqOzXQ2L33ZuL/vF5Bw9N+KbO8IMzE66JhoTgZPsuHD6RFQWriCQgr/a1cjMGCIJ9i1YcQvX95mVy3mlHYjL6d1NtnizgqbJ8dsAaL2BfWZl/ZJeswwR7YE3th34PH4Dn4Efx8bV0JFjOf2RsEv/4CcDadSw==</latexit><latexit sha1_base64="/VrLZ2VXvqp/iBIrpFz9J2FSBM4=">AAACEnicbVBNSyNBEO3RVbPxY6N79NIYhAgSZoKwHoMe3KMLxgiZONR0Kklj9/TQXSOEIb/Bi3/FiweXZa972tv+m+3EHFazDwoe71VRVS/NlXQUhn+CldUPa+sblY/Vza3tnU+13b1rZworsCOMMvYmBYdKZtghSQpvcougU4Xd9O585nfv0Tppsiua5NjXMMrkUAogLyW1o0ZsNI4gKWOr+UV3eluSGcBkehzTGAmS1nGcj2XSOkpq9bAZzsGXSbQgdbbAZVL7HQ+MKDRmJBQ414vCnPolWJJC4bQaFw5zEHcwwp6nGWh0/XL+0pQfemXAh8b6yojP1X8nStDOTXTqOzXQ2L33ZuL/vF5Bw9N+KbO8IMzE66JhoTgZPsuHD6RFQWriCQgr/a1cjMGCIJ9i1YcQvX95mVy3mlHYjL6d1NtnizgqbJ8dsAaL2BfWZl/ZJeswwR7YE3th34PH4Dn4Efx8bV0JFjOf2RsEv/4CcDadSw==</latexit>

! max = O(10)
<latexit sha1_base64="YgJuhUiCOIXt8q5rPnQYlce+Nfs=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiQi6EYounFnBfuAJoTJdNIOnZmEmYlYQndu/BU3LhRx6y+482+ctFlo64ELh3Pu5d57woRRpR3n21pYXFpeWS2tldc3Nre27Z3dlopTiUkTxyyWnRApwqggTU01I51EEsRDRtrh8Cr32/dEKhqLOz1KiM9RX9CIYqSNFNgHHmEsyDzJIUcP4wuPIz3AiGU346rrHAd2xak5E8B54hakAgo0AvvL68U45URozJBSXddJtJ8hqSlmZFz2UkUShIeoT7qGCsSJ8rPJH2N4ZJQejGJpSmg4UX9PZIgrNeKh6czPVLNeLv7ndVMdnfsZFUmqicDTRVHKoI5hHgrsUUmwZiNDEJbU3ArxAEmEtYmubEJwZ1+eJ62TmuvU3NvTSv2yiKME9sEhqAIXnIE6uAYN0AQYPIJn8ArerCfrxXq3PqatC1Yxswf+wPr8AS0QmNQ=</latexit><latexit sha1_base64="YgJuhUiCOIXt8q5rPnQYlce+Nfs=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiQi6EYounFnBfuAJoTJdNIOnZmEmYlYQndu/BU3LhRx6y+482+ctFlo64ELh3Pu5d57woRRpR3n21pYXFpeWS2tldc3Nre27Z3dlopTiUkTxyyWnRApwqggTU01I51EEsRDRtrh8Cr32/dEKhqLOz1KiM9RX9CIYqSNFNgHHmEsyDzJIUcP4wuPIz3AiGU346rrHAd2xak5E8B54hakAgo0AvvL68U45URozJBSXddJtJ8hqSlmZFz2UkUShIeoT7qGCsSJ8rPJH2N4ZJQejGJpSmg4UX9PZIgrNeKh6czPVLNeLv7ndVMdnfsZFUmqicDTRVHKoI5hHgrsUUmwZiNDEJbU3ArxAEmEtYmubEJwZ1+eJ62TmuvU3NvTSv2yiKME9sEhqAIXnIE6uAYN0AQYPIJn8ArerCfrxXq3PqatC1Yxswf+wPr8AS0QmNQ=</latexit><latexit sha1_base64="YgJuhUiCOIXt8q5rPnQYlce+Nfs=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiQi6EYounFnBfuAJoTJdNIOnZmEmYlYQndu/BU3LhRx6y+482+ctFlo64ELh3Pu5d57woRRpR3n21pYXFpeWS2tldc3Nre27Z3dlopTiUkTxyyWnRApwqggTU01I51EEsRDRtrh8Cr32/dEKhqLOz1KiM9RX9CIYqSNFNgHHmEsyDzJIUcP4wuPIz3AiGU346rrHAd2xak5E8B54hakAgo0AvvL68U45URozJBSXddJtJ8hqSlmZFz2UkUShIeoT7qGCsSJ8rPJH2N4ZJQejGJpSmg4UX9PZIgrNeKh6czPVLNeLv7ndVMdnfsZFUmqicDTRVHKoI5hHgrsUUmwZiNDEJbU3ArxAEmEtYmubEJwZ1+eJ62TmuvU3NvTSv2yiKME9sEhqAIXnIE6uAYN0AQYPIJn8ArerCfrxXq3PqatC1Yxswf+wPr8AS0QmNQ=</latexit><latexit sha1_base64="YgJuhUiCOIXt8q5rPnQYlce+Nfs=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHqpiQi6EYounFnBfuAJoTJdNIOnZmEmYlYQndu/BU3LhRx6y+482+ctFlo64ELh3Pu5d57woRRpR3n21pYXFpeWS2tldc3Nre27Z3dlopTiUkTxyyWnRApwqggTU01I51EEsRDRtrh8Cr32/dEKhqLOz1KiM9RX9CIYqSNFNgHHmEsyDzJIUcP4wuPIz3AiGU346rrHAd2xak5E8B54hakAgo0AvvL68U45URozJBSXddJtJ8hqSlmZFz2UkUShIeoT7qGCsSJ8rPJH2N4ZJQejGJpSmg4UX9PZIgrNeKh6czPVLNeLv7ndVMdnfsZFUmqicDTRVHKoI5hHgrsUUmwZiNDEJbU3ArxAEmEtYmubEJwZ1+eJ62TmuvU3NvTSv2yiKME9sEhqAIXnIE6uAYN0AQYPIJn8ArerCfrxXq3PqatC1Yxswf+wPr8AS0QmNQ=</latexit>

Angular measurement



Astrophysical foreground

PT (anisotropic)

Unresolvable white dwarf merger
generates the dominant 

background to our signal

However, most of these background
follow galaxy distribution and can

 be subtracted with enough data

Farmer & Phinney (2003)
Adams & Cornish (2013)



PT (isotropic)

! today
GW ! 10! 5 " 10! 2! !

<latexit sha1_base64="AcULBs71XLef7Jid4rSCSCE53Ss=">AAACInicbVDNSgMxGMz6W+tf1aOXYBG8tOyKot6KHvRYwbZCt5Zv07QNTTZLkhXLss/ixVfx4kFRT4IPY9ruQVsHQoaZ+Ui+CSLOtHHdL2dufmFxaTm3kl9dW9/YLGxt17WMFaE1IrlUtwFoyllIa4YZTm8jRUEEnDaCwcXIb9xTpZkMb8wwoi0BvZB1GQFjpXbhzFd92U58JfBlI71LjOzAMPUhipR8wJ57l5SO09L4PkyzbA+EgLRdKLpldww8S7yMFFGGarvw4XckiQUNDeGgddNzI9NKQBlGOE3zfqxpBGQAPdq0NARBdSsZr5jifat0cFcqe0KDx+rviQSE1kMR2KQA09fT3kj8z2vGpnvaSlgYxYaGZPJQN+bYSDzqC3eYosTwoSVAFLN/xaQPCoixreZtCd70yrOkflj23LJ3fVSsnGd15NAu2kMHyEMnqIKuUBXVEEGP6Bm9ojfnyXlx3p3PSXTOyWZ20B843z9QzqQe</latexit><latexit sha1_base64="AcULBs71XLef7Jid4rSCSCE53Ss=">AAACInicbVDNSgMxGMz6W+tf1aOXYBG8tOyKot6KHvRYwbZCt5Zv07QNTTZLkhXLss/ixVfx4kFRT4IPY9ruQVsHQoaZ+Ui+CSLOtHHdL2dufmFxaTm3kl9dW9/YLGxt17WMFaE1IrlUtwFoyllIa4YZTm8jRUEEnDaCwcXIb9xTpZkMb8wwoi0BvZB1GQFjpXbhzFd92U58JfBlI71LjOzAMPUhipR8wJ57l5SO09L4PkyzbA+EgLRdKLpldww8S7yMFFGGarvw4XckiQUNDeGgddNzI9NKQBlGOE3zfqxpBGQAPdq0NARBdSsZr5jifat0cFcqe0KDx+rviQSE1kMR2KQA09fT3kj8z2vGpnvaSlgYxYaGZPJQN+bYSDzqC3eYosTwoSVAFLN/xaQPCoixreZtCd70yrOkflj23LJ3fVSsnGd15NAu2kMHyEMnqIKuUBXVEEGP6Bm9ojfnyXlx3p3PSXTOyWZ20B843z9QzqQe</latexit><latexit sha1_base64="AcULBs71XLef7Jid4rSCSCE53Ss=">AAACInicbVDNSgMxGMz6W+tf1aOXYBG8tOyKot6KHvRYwbZCt5Zv07QNTTZLkhXLss/ixVfx4kFRT4IPY9ruQVsHQoaZ+Ui+CSLOtHHdL2dufmFxaTm3kl9dW9/YLGxt17WMFaE1IrlUtwFoyllIa4YZTm8jRUEEnDaCwcXIb9xTpZkMb8wwoi0BvZB1GQFjpXbhzFd92U58JfBlI71LjOzAMPUhipR8wJ57l5SO09L4PkyzbA+EgLRdKLpldww8S7yMFFGGarvw4XckiQUNDeGgddNzI9NKQBlGOE3zfqxpBGQAPdq0NARBdSsZr5jifat0cFcqe0KDx+rviQSE1kMR2KQA09fT3kj8z2vGpnvaSlgYxYaGZPJQN+bYSDzqC3eYosTwoSVAFLN/xaQPCoixreZtCd70yrOkflj23LJ3fVSsnGd15NAu2kMHyEMnqIKuUBXVEEGP6Bm9ojfnyXlx3p3PSXTOyWZ20B843z9QzqQe</latexit><latexit sha1_base64="AcULBs71XLef7Jid4rSCSCE53Ss=">AAACInicbVDNSgMxGMz6W+tf1aOXYBG8tOyKot6KHvRYwbZCt5Zv07QNTTZLkhXLss/ixVfx4kFRT4IPY9ruQVsHQoaZ+Ui+CSLOtHHdL2dufmFxaTm3kl9dW9/YLGxt17WMFaE1IrlUtwFoyllIa4YZTm8jRUEEnDaCwcXIb9xTpZkMb8wwoi0BvZB1GQFjpXbhzFd92U58JfBlI71LjOzAMPUhipR8wJ57l5SO09L4PkyzbA+EgLRdKLpldww8S7yMFFGGarvw4XckiQUNDeGgddNzI9NKQBlGOE3zfqxpBGQAPdq0NARBdSsZr5jifat0cFcqe0KDx+rviQSE1kMR2KQA09fT3kj8z2vGpnvaSlgYxYaGZPJQN+bYSDzqC3eYosTwoSVAFLN/xaQPCoixreZtCd70yrOkflj23LJ3fVSsnGd15NAu2kMHyEMnqIKuUBXVEEGP6Bm9ojfnyXlx3p3PSXTOyWZ20B843z9QzqQe</latexit>

Energy density of GW from PT

! GW h2
<latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit>

Frequency (Hz) rhcole.com/apps/GWplotter/



Detection possibility
!" today

GW ! 10! 10 " 10! 7" !
<latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit>

PT (isotropic)

PT (anisotropic)

! GW h2
<latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit>

Frequency (Hz) rhcole.com/apps/GWplotter/



PT (isotropic)

PT (anisotropic)

Detection possibility
!" today

GW ! 10! 10 " 10! 7" !
<latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit>

there’s a chance to see
the anisotropy in LISA!

! GW h2
<latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit>

Frequency (Hz)



PT (isotropic)

PT (anisotropic)

Detection possibility
!" today

GW ! 10! 10 " 10! 7" !
<latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit><latexit sha1_base64="OGrUJMZ+IiPZ88D9EGlZU5xRjz0="></latexit>

may see the anisotropy in
BBO up to  l ~ 100 !

! GW h2
<latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit><latexit sha1_base64="YPVmqxdt866ILmTRrpcEmJT/pQE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkRdFl0oTsr2Ac0MUymk3boTBJmJkII9VfcuFDErR/izr9x+lho64ELh3Pu5d57wpQzpR3n21pZXVvf2Cxtlbd3dvf27YPDtkoySWiLJDyR3RAryllMW5ppTruppFiEnHbC0dXE7zxSqVgS3+s8pb7Ag5hFjGBtpMCueLeCDnBQeFKg684YDR/qgV11as4UaJm4c1KFOZqB/eX1E5IJGmvCsVI910m1X2CpGeF0XPYyRVNMRnhAe4bGWFDlF9Pjx+jEKH0UJdJUrNFU/T1RYKFULkLTKbAeqkVvIv7n9TIdXfgFi9NM05jMFkUZRzpBkyRQn0lKNM8NwUQycysiQywx0SavsgnBXXx5mbTrNdepuXdn1cblPI4SHMExnIIL59CAG2hCCwjk8Ayv8GY9WS/Wu/Uxa12x5jMV+APr8wegOpQW</latexit>

Frequency (Hz)



Non-minimal Story



e.g., a curvaton model

�⇢GW ⇠ 0.1

✓
⇢VS

⇢HS

◆2

(HPT�tPT )
2

✓
�⇢

⇢

◆

GW

⇢�
<latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit>

HPT�tPT = 0.1
<latexit sha1_base64="XzsjvI28UO4Z3gHdWKGz4aUxpcA=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksgqeSiKAXoaiHHiu0ttCGsNlu26WbTdidCCXk4l/x4kERr/4Mb/4bt2kO2vpg4O17M+zMC2LBNTjOt1VaWV1b3yhvVra2d3b37P2DBx0lirI2jUSkugHRTHDJ2sBBsG6sGAkDwTrB5Hbmdx6Z0jySLZjGzAvJSPIhpwSM5NtHDT9ttrL+HRNAMOSPa6fm+nbVqTk58DJxC1JFBZq+/dUfRDQJmQQqiNY914nBS4kCTgXLKv1Es5jQCRmxnqGShEx7aX5Ahk+NMsDDSJmSgHP190RKQq2nYWA6QwJjvejNxP+8XgLDKy/lMk6ASTr/aJgIDBGepYEHXDEKYmoIoYqbXTEdE0UomMwqJgR38eRl8nBec01i9xfV+k0RRxkdoxN0hlx0ieqogZqojSjK0DN6RW/Wk/VivVsf89aSVcwcoj+wPn8AKWeVdQ==</latexit><latexit sha1_base64="XzsjvI28UO4Z3gHdWKGz4aUxpcA=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksgqeSiKAXoaiHHiu0ttCGsNlu26WbTdidCCXk4l/x4kERr/4Mb/4bt2kO2vpg4O17M+zMC2LBNTjOt1VaWV1b3yhvVra2d3b37P2DBx0lirI2jUSkugHRTHDJ2sBBsG6sGAkDwTrB5Hbmdx6Z0jySLZjGzAvJSPIhpwSM5NtHDT9ttrL+HRNAMOSPa6fm+nbVqTk58DJxC1JFBZq+/dUfRDQJmQQqiNY914nBS4kCTgXLKv1Es5jQCRmxnqGShEx7aX5Ahk+NMsDDSJmSgHP190RKQq2nYWA6QwJjvejNxP+8XgLDKy/lMk6ASTr/aJgIDBGepYEHXDEKYmoIoYqbXTEdE0UomMwqJgR38eRl8nBec01i9xfV+k0RRxkdoxN0hlx0ieqogZqojSjK0DN6RW/Wk/VivVsf89aSVcwcoj+wPn8AKWeVdQ==</latexit><latexit sha1_base64="XzsjvI28UO4Z3gHdWKGz4aUxpcA=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksgqeSiKAXoaiHHiu0ttCGsNlu26WbTdidCCXk4l/x4kERr/4Mb/4bt2kO2vpg4O17M+zMC2LBNTjOt1VaWV1b3yhvVra2d3b37P2DBx0lirI2jUSkugHRTHDJ2sBBsG6sGAkDwTrB5Hbmdx6Z0jySLZjGzAvJSPIhpwSM5NtHDT9ttrL+HRNAMOSPa6fm+nbVqTk58DJxC1JFBZq+/dUfRDQJmQQqiNY914nBS4kCTgXLKv1Es5jQCRmxnqGShEx7aX5Ahk+NMsDDSJmSgHP190RKQq2nYWA6QwJjvejNxP+8XgLDKy/lMk6ASTr/aJgIDBGepYEHXDEKYmoIoYqbXTEdE0UomMwqJgR38eRl8nBec01i9xfV+k0RRxkdoxN0hlx0ieqogZqojSjK0DN6RW/Wk/VivVsf89aSVcwcoj+wPn8AKWeVdQ==</latexit><latexit sha1_base64="XzsjvI28UO4Z3gHdWKGz4aUxpcA=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksgqeSiKAXoaiHHiu0ttCGsNlu26WbTdidCCXk4l/x4kERr/4Mb/4bt2kO2vpg4O17M+zMC2LBNTjOt1VaWV1b3yhvVra2d3b37P2DBx0lirI2jUSkugHRTHDJ2sBBsG6sGAkDwTrB5Hbmdx6Z0jySLZjGzAvJSPIhpwSM5NtHDT9ttrL+HRNAMOSPa6fm+nbVqTk58DJxC1JFBZq+/dUfRDQJmQQqiNY914nBS4kCTgXLKv1Es5jQCRmxnqGShEx7aX5Ahk+NMsDDSJmSgHP190RKQq2nYWA6QwJjvejNxP+8XgLDKy/lMk6ASTr/aJgIDBGepYEHXDEKYmoIoYqbXTEdE0UomMwqJgR38eRl8nBec01i9xfV+k0RRxkdoxN0hlx0ieqogZqojSjK0DN6RW/Wk/VivVsf89aSVcwcoj+wPn8AKWeVdQ==</latexit>
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! VS

! HS
= 0 .1

<latexit sha1_base64="gHXSfwAc9j71mT6v/+fwp+67Avk=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVQlCggWpgqVjEfQhNVHkuE5r1bEj20GqonwCC7/CwgBCrIxs/A1um6G0HMnWuefcK/ueMGFUacf5sUorq2vrG+XNytb2zu6evX/QViKVmLSwYEJ2Q6QIo5y0NNWMdBNJUBwy0glHtxO/80ikooI/6HFC/BgNOI0oRtpIgX3qRRLhzJNDEZg7hu37PJ8rG6a8dmpuYFedmjMFXCZuQaqgQDOwv72+wGlMuMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM5SjmCg/my6UwxOj9GEkpDlcw6k6P5GhWKlxHJrOGOmhWvQm4n9eL9XRlZ9RnqSacDx7KEoZ1AJO0oF9KgnWbGwIwpKav0I8RCYhbTKsmBDcxZWXSfu85prE7i6q9ZsijjI4AsfgDLjgEtRBAzRBC2DwBF7AG3i3nq1X68P6nLWWrGLmEPyB9fULhfuc1w==</latexit><latexit sha1_base64="gHXSfwAc9j71mT6v/+fwp+67Avk=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVQlCggWpgqVjEfQhNVHkuE5r1bEj20GqonwCC7/CwgBCrIxs/A1um6G0HMnWuefcK/ueMGFUacf5sUorq2vrG+XNytb2zu6evX/QViKVmLSwYEJ2Q6QIo5y0NNWMdBNJUBwy0glHtxO/80ikooI/6HFC/BgNOI0oRtpIgX3qRRLhzJNDEZg7hu37PJ8rG6a8dmpuYFedmjMFXCZuQaqgQDOwv72+wGlMuMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM5SjmCg/my6UwxOj9GEkpDlcw6k6P5GhWKlxHJrOGOmhWvQm4n9eL9XRlZ9RnqSacDx7KEoZ1AJO0oF9KgnWbGwIwpKav0I8RCYhbTKsmBDcxZWXSfu85prE7i6q9ZsijjI4AsfgDLjgEtRBAzRBC2DwBF7AG3i3nq1X68P6nLWWrGLmEPyB9fULhfuc1w==</latexit><latexit sha1_base64="gHXSfwAc9j71mT6v/+fwp+67Avk=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVQlCggWpgqVjEfQhNVHkuE5r1bEj20GqonwCC7/CwgBCrIxs/A1um6G0HMnWuefcK/ueMGFUacf5sUorq2vrG+XNytb2zu6evX/QViKVmLSwYEJ2Q6QIo5y0NNWMdBNJUBwy0glHtxO/80ikooI/6HFC/BgNOI0oRtpIgX3qRRLhzJNDEZg7hu37PJ8rG6a8dmpuYFedmjMFXCZuQaqgQDOwv72+wGlMuMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM5SjmCg/my6UwxOj9GEkpDlcw6k6P5GhWKlxHJrOGOmhWvQm4n9eL9XRlZ9RnqSacDx7KEoZ1AJO0oF9KgnWbGwIwpKav0I8RCYhbTKsmBDcxZWXSfu85prE7i6q9ZsijjI4AsfgDLjgEtRBAzRBC2DwBF7AG3i3nq1X68P6nLWWrGLmEPyB9fULhfuc1w==</latexit><latexit sha1_base64="gHXSfwAc9j71mT6v/+fwp+67Avk=">AAACEHicbVC7TsMwFHXKq5RXgJHFokIwVQlCggWpgqVjEfQhNVHkuE5r1bEj20GqonwCC7/CwgBCrIxs/A1um6G0HMnWuefcK/ueMGFUacf5sUorq2vrG+XNytb2zu6evX/QViKVmLSwYEJ2Q6QIo5y0NNWMdBNJUBwy0glHtxO/80ikooI/6HFC/BgNOI0oRtpIgX3qRRLhzJNDEZg7hu37PJ8rG6a8dmpuYFedmjMFXCZuQaqgQDOwv72+wGlMuMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM5SjmCg/my6UwxOj9GEkpDlcw6k6P5GhWKlxHJrOGOmhWvQm4n9eL9XRlZ9RnqSacDx7KEoZ1AJO0oF9KgnWbGwIwpKav0I8RCYhbTKsmBDcxZWXSfu85prE7i6q9ZsijjI4AsfgDLjgEtRBAzRBC2DwBF7AG3i3nq1X68P6nLWWrGLmEPyB9fULhfuc1w==</latexit>

~ CMB isocurvature constraint 

 Larger energy contrast 

!
!"
"

"

GW
= 10! 4

<latexit sha1_base64="X6ziV2es0VcdxgPpFDJc05skbko=">AAACHnicbVDLSgMxFM34rPVVdekmWARdWGZE0Y0gutBlBdsKnbFk0jttaOZBckcow3yJG3/FjQtFBFf6N6bTLnwdSDg5515u7vETKTTa9qc1NT0zOzdfWigvLi2vrFbW1ps6ThWHBo9lrG58pkGKCBooUMJNooCFvoSWPzgf+a07UFrE0TUOE/BC1otEIDhDI3Uqh66EAHfcQDGeuV2QyFzVj/OsuF0len3c7ZhXSC9a+Ylj32Z7B3mnUrVrdgH6lzgTUiUT1DuVd7cb8zSECLlkWrcdO0EvYwoFl5CX3VRDwviA9aBtaMRC0F5WrJfTbaN0aRArcyKkhfq9I2Oh1sPQN5Uhw77+7Y3E/7x2isGxl4koSREiPh4UpJJiTEdZ0a5QwFEODWFcCfNXyvvMJIUm0bIJwfm98l/S3K85ds25Oqienk3iKJFNskV2iEOOyCm5JHXSIJzck0fyTF6sB+vJerXexqVT1qRng/yA9fEFvOaizA==</latexit><latexit sha1_base64="X6ziV2es0VcdxgPpFDJc05skbko=">AAACHnicbVDLSgMxFM34rPVVdekmWARdWGZE0Y0gutBlBdsKnbFk0jttaOZBckcow3yJG3/FjQtFBFf6N6bTLnwdSDg5515u7vETKTTa9qc1NT0zOzdfWigvLi2vrFbW1ps6ThWHBo9lrG58pkGKCBooUMJNooCFvoSWPzgf+a07UFrE0TUOE/BC1otEIDhDI3Uqh66EAHfcQDGeuV2QyFzVj/OsuF0len3c7ZhXSC9a+Ylj32Z7B3mnUrVrdgH6lzgTUiUT1DuVd7cb8zSECLlkWrcdO0EvYwoFl5CX3VRDwviA9aBtaMRC0F5WrJfTbaN0aRArcyKkhfq9I2Oh1sPQN5Uhw77+7Y3E/7x2isGxl4koSREiPh4UpJJiTEdZ0a5QwFEODWFcCfNXyvvMJIUm0bIJwfm98l/S3K85ds25Oqienk3iKJFNskV2iEOOyCm5JHXSIJzck0fyTF6sB+vJerXexqVT1qRng/yA9fEFvOaizA==</latexit><latexit sha1_base64="X6ziV2es0VcdxgPpFDJc05skbko=">AAACHnicbVDLSgMxFM34rPVVdekmWARdWGZE0Y0gutBlBdsKnbFk0jttaOZBckcow3yJG3/FjQtFBFf6N6bTLnwdSDg5515u7vETKTTa9qc1NT0zOzdfWigvLi2vrFbW1ps6ThWHBo9lrG58pkGKCBooUMJNooCFvoSWPzgf+a07UFrE0TUOE/BC1otEIDhDI3Uqh66EAHfcQDGeuV2QyFzVj/OsuF0len3c7ZhXSC9a+Ylj32Z7B3mnUrVrdgH6lzgTUiUT1DuVd7cb8zSECLlkWrcdO0EvYwoFl5CX3VRDwviA9aBtaMRC0F5WrJfTbaN0aRArcyKkhfq9I2Oh1sPQN5Uhw77+7Y3E/7x2isGxl4koSREiPh4UpJJiTEdZ0a5QwFEODWFcCfNXyvvMJIUm0bIJwfm98l/S3K85ds25Oqienk3iKJFNskV2iEOOyCm5JHXSIJzck0fyTF6sB+vJerXexqVT1qRng/yA9fEFvOaizA==</latexit><latexit sha1_base64="X6ziV2es0VcdxgPpFDJc05skbko=">AAACHnicbVDLSgMxFM34rPVVdekmWARdWGZE0Y0gutBlBdsKnbFk0jttaOZBckcow3yJG3/FjQtFBFf6N6bTLnwdSDg5515u7vETKTTa9qc1NT0zOzdfWigvLi2vrFbW1ps6ThWHBo9lrG58pkGKCBooUMJNooCFvoSWPzgf+a07UFrE0TUOE/BC1otEIDhDI3Uqh66EAHfcQDGeuV2QyFzVj/OsuF0len3c7ZhXSC9a+Ylj32Z7B3mnUrVrdgH6lzgTUiUT1DuVd7cb8zSECLlkWrcdO0EvYwoFl5CX3VRDwviA9aBtaMRC0F5WrJfTbaN0aRArcyKkhfq9I2Oh1sPQN5Uhw77+7Y3E/7x2isGxl4koSREiPh4UpJJiTEdZ0a5QwFEODWFcCfNXyvvMJIUm0bIJwfm98l/S3K85ds25Oqienk3iKJFNskV2iEOOyCm5JHXSIJzck0fyTF6sB+vJerXexqVT1qRng/yA9fEFvOaizA==</latexit>

Visible at BBO up to ! max ! 100
<latexit sha1_base64="Xl3bPRsssYf2FK+Pxklgh/x3jLQ=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEVyUjgi6LblxWsA/oDEMmzbShSWZIMtIyFDf+ihsXirj1K9z5N6btLLT1wIXDOfdy7z1Rypk2CH07pZXVtfWN8mZla3tnd8/dP2jpJFOENknCE9WJsKacSdo0zHDaSRXFIuK0HQ1vpn77gSrNEnlvxikNBO5LFjOCjZVC98innIe5rwQUeDTxcZqqZAQ9hEK3impoBrhMvIJUQYFG6H75vYRkgkpDONa666HUBDlWhhFOJxU/0zTFZIj7tGupxILqIJ+9MIGnVunBOFG2pIEz9fdEjoXWYxHZToHNQC96U/E/r5uZ+CrImUwzQyWZL4ozDk0Cp3nAHlOUGD62BBPF7K2QDLDCxNjUKjYEb/HlZdI6r3mo5t1dVOvXRRxlcAxOwBnwwCWog1vQAE1AwCN4Bq/gzXlyXpx352PeWnKKmUPwB87nD5D0lt0=</latexit><latexit sha1_base64="Xl3bPRsssYf2FK+Pxklgh/x3jLQ=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEVyUjgi6LblxWsA/oDEMmzbShSWZIMtIyFDf+ihsXirj1K9z5N6btLLT1wIXDOfdy7z1Rypk2CH07pZXVtfWN8mZla3tnd8/dP2jpJFOENknCE9WJsKacSdo0zHDaSRXFIuK0HQ1vpn77gSrNEnlvxikNBO5LFjOCjZVC98innIe5rwQUeDTxcZqqZAQ9hEK3impoBrhMvIJUQYFG6H75vYRkgkpDONa666HUBDlWhhFOJxU/0zTFZIj7tGupxILqIJ+9MIGnVunBOFG2pIEz9fdEjoXWYxHZToHNQC96U/E/r5uZ+CrImUwzQyWZL4ozDk0Cp3nAHlOUGD62BBPF7K2QDLDCxNjUKjYEb/HlZdI6r3mo5t1dVOvXRRxlcAxOwBnwwCWog1vQAE1AwCN4Bq/gzXlyXpx352PeWnKKmUPwB87nD5D0lt0=</latexit><latexit sha1_base64="Xl3bPRsssYf2FK+Pxklgh/x3jLQ=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEVyUjgi6LblxWsA/oDEMmzbShSWZIMtIyFDf+ihsXirj1K9z5N6btLLT1wIXDOfdy7z1Rypk2CH07pZXVtfWN8mZla3tnd8/dP2jpJFOENknCE9WJsKacSdo0zHDaSRXFIuK0HQ1vpn77gSrNEnlvxikNBO5LFjOCjZVC98innIe5rwQUeDTxcZqqZAQ9hEK3impoBrhMvIJUQYFG6H75vYRkgkpDONa666HUBDlWhhFOJxU/0zTFZIj7tGupxILqIJ+9MIGnVunBOFG2pIEz9fdEjoXWYxHZToHNQC96U/E/r5uZ+CrImUwzQyWZL4ozDk0Cp3nAHlOUGD62BBPF7K2QDLDCxNjUKjYEb/HlZdI6r3mo5t1dVOvXRRxlcAxOwBnwwCWog1vQAE1AwCN4Bq/gzXlyXpx352PeWnKKmUPwB87nD5D0lt0=</latexit><latexit sha1_base64="Xl3bPRsssYf2FK+Pxklgh/x3jLQ=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEVyUjgi6LblxWsA/oDEMmzbShSWZIMtIyFDf+ihsXirj1K9z5N6btLLT1wIXDOfdy7z1Rypk2CH07pZXVtfWN8mZla3tnd8/dP2jpJFOENknCE9WJsKacSdo0zHDaSRXFIuK0HQ1vpn77gSrNEnlvxikNBO5LFjOCjZVC98innIe5rwQUeDTxcZqqZAQ9hEK3impoBrhMvIJUQYFG6H75vYRkgkpDONa666HUBDlWhhFOJxU/0zTFZIj7tGupxILqIJ+9MIGnVunBOFG2pIEz9fdEjoXWYxHZToHNQC96U/E/r5uZ+CrImUwzQyWZL4ozDk0Cp3nAHlOUGD62BBPF7K2QDLDCxNjUKjYEb/HlZdI6r3mo5t1dVOvXRRxlcAxOwBnwwCWog1vQAE1AwCN4Bq/gzXlyXpx352PeWnKKmUPwB87nD5D0lt0=</latexit>
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<̀latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit><latexit sha1_base64="NiCNFQINCFG5T4iOY+JPxVaf5XA=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOph0L0qzW/7s9BVklQkBoUaParX71BzFKJyjJBjekGfmLDjGrLmcBZpZcaTCib0BF2HVVUogmz+a0zcuaUARnG2pWyZK7+nsioNGYqI9cpqR2bZS8X//O6qR1ehxlXSWpRscWiYSqIjUn+OBlwjcyKqSOUae5uJWxMNWXWxVNxIQTLL6+S9kU98OvB/WWtcVPEUYYTOIVzCOAKGnAHTWgBgzE8wyu8edJ78d69j0VryStmjuEPvM8fDWaOOw==</latexit>

~ GW

freq TPT

LISA ~ mHz ~ TeV

BBO ~ Hz ~1000 
TeV

! GW / ! !
<latexit sha1_base64="HHqt7/BQ5RA5PjYHZuJqscUhnro=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVU1E0GXRhe6sYB/QlHIznbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o3TNoi2Hrhw5px7mXuPH3OmtON8WYWFxaXlleJqaW19Y3PL3t5pqCiRhNZJxCPZ8kFRzkJa10xz2oolBeFz2vSHl2O/eU+lYlF4p0cx7QjohyxgBLSRuva+dyNoH7qpJwW+ambHP+8+CAFZ1y47FWcCPE/cnJRRjlrX/vR6EUkEDTXhoFTbdWLdSUFqRjjNSl6iaAxkCH3aNjQEQVUnnRyS4UOj9HAQSVOhxhP190QKQqmR8E2nAD1Qs95Y/M9rJzo476QsjBNNQzL9KEg41hEep4J7TFKi+cgQIJKZXTEZgASiTXYlE4I7e/I8aZxUXKfi3p6Wqxd5HEW0hw7QEXLRGaqia1RDdUTQA3pCL+jVerSerTfrfdpasPKZXfQH1sc3exKZoA==</latexit><latexit sha1_base64="HHqt7/BQ5RA5PjYHZuJqscUhnro=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVU1E0GXRhe6sYB/QlHIznbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o3TNoi2Hrhw5px7mXuPH3OmtON8WYWFxaXlleJqaW19Y3PL3t5pqCiRhNZJxCPZ8kFRzkJa10xz2oolBeFz2vSHl2O/eU+lYlF4p0cx7QjohyxgBLSRuva+dyNoH7qpJwW+ambHP+8+CAFZ1y47FWcCPE/cnJRRjlrX/vR6EUkEDTXhoFTbdWLdSUFqRjjNSl6iaAxkCH3aNjQEQVUnnRyS4UOj9HAQSVOhxhP190QKQqmR8E2nAD1Qs95Y/M9rJzo476QsjBNNQzL9KEg41hEep4J7TFKi+cgQIJKZXTEZgASiTXYlE4I7e/I8aZxUXKfi3p6Wqxd5HEW0hw7QEXLRGaqia1RDdUTQA3pCL+jVerSerTfrfdpasPKZXfQH1sc3exKZoA==</latexit><latexit sha1_base64="HHqt7/BQ5RA5PjYHZuJqscUhnro=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVU1E0GXRhe6sYB/QlHIznbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o3TNoi2Hrhw5px7mXuPH3OmtON8WYWFxaXlleJqaW19Y3PL3t5pqCiRhNZJxCPZ8kFRzkJa10xz2oolBeFz2vSHl2O/eU+lYlF4p0cx7QjohyxgBLSRuva+dyNoH7qpJwW+ambHP+8+CAFZ1y47FWcCPE/cnJRRjlrX/vR6EUkEDTXhoFTbdWLdSUFqRjjNSl6iaAxkCH3aNjQEQVUnnRyS4UOj9HAQSVOhxhP190QKQqmR8E2nAD1Qs95Y/M9rJzo476QsjBNNQzL9KEg41hEep4J7TFKi+cgQIJKZXTEZgASiTXYlE4I7e/I8aZxUXKfi3p6Wqxd5HEW0hw7QEXLRGaqia1RDdUTQA3pCL+jVerSerTfrfdpasPKZXfQH1sc3exKZoA==</latexit><latexit sha1_base64="HHqt7/BQ5RA5PjYHZuJqscUhnro=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBVU1E0GXRhe6sYB/QlHIznbRDZ5IwMxFKyNKNv+LGhSJu/QR3/o3TNoi2Hrhw5px7mXuPH3OmtON8WYWFxaXlleJqaW19Y3PL3t5pqCiRhNZJxCPZ8kFRzkJa10xz2oolBeFz2vSHl2O/eU+lYlF4p0cx7QjohyxgBLSRuva+dyNoH7qpJwW+ambHP+8+CAFZ1y47FWcCPE/cnJRRjlrX/vR6EUkEDTXhoFTbdWLdSUFqRjjNSl6iaAxkCH3aNjQEQVUnnRyS4UOj9HAQSVOhxhP190QKQqmR8E2nAD1Qs95Y/M9rJzo476QsjBNNQzL9KEg41hEep4J7TFKi+cgQIJKZXTEZgASiTXYlE4I7e/I8aZxUXKfi3p6Wqxd5HEW0hw7QEXLRGaqia1RDdUTQA3pCL+jVerSerTfrfdpasPKZXfQH1sc3exKZoA==</latexit>

sensitivity
(H ! t)2

<latexit sha1_base64="aAM4A9FqwW9KKcRL+u2piRBxWWY=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY9BPeQYwTwgWcPsZDYZMvtwpjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXeXF0uh0ba/rbX1jc2t7dxOfndv/+CwcHTc1FGiGG+wSEaq7VHNpQh5AwVK3o4Vp4Enecsb3c781pgrLaLwAScxdwM6CIUvGEUjuaVa945LpAQvHiu9QtEu23OQVeJkpAgZ6r3CV7cfsSTgITJJte44doxuShUKJvk03000jykb0QHvGBrSgGs3nR89JedG6RM/UqZCJHP190RKA60ngWc6A4pDvezNxP+8ToL+tZuKME6Qh2yxyE8kwYjMEiB9oThDOTGEMiXMrYQNqaIMTU55E4Kz/PIqaVbKjl127i+L1ZssjhycwhmUwIErqEIN6tAABk/wDK/wZo2tF+vd+li0rlnZzAn8gfX5AxjKkP8=</latexit><latexit sha1_base64="aAM4A9FqwW9KKcRL+u2piRBxWWY=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY9BPeQYwTwgWcPsZDYZMvtwpjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXeXF0uh0ba/rbX1jc2t7dxOfndv/+CwcHTc1FGiGG+wSEaq7VHNpQh5AwVK3o4Vp4Enecsb3c781pgrLaLwAScxdwM6CIUvGEUjuaVa945LpAQvHiu9QtEu23OQVeJkpAgZ6r3CV7cfsSTgITJJte44doxuShUKJvk03000jykb0QHvGBrSgGs3nR89JedG6RM/UqZCJHP190RKA60ngWc6A4pDvezNxP+8ToL+tZuKME6Qh2yxyE8kwYjMEiB9oThDOTGEMiXMrYQNqaIMTU55E4Kz/PIqaVbKjl127i+L1ZssjhycwhmUwIErqEIN6tAABk/wDK/wZo2tF+vd+li0rlnZzAn8gfX5AxjKkP8=</latexit><latexit sha1_base64="aAM4A9FqwW9KKcRL+u2piRBxWWY=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY9BPeQYwTwgWcPsZDYZMvtwpjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXeXF0uh0ba/rbX1jc2t7dxOfndv/+CwcHTc1FGiGG+wSEaq7VHNpQh5AwVK3o4Vp4Enecsb3c781pgrLaLwAScxdwM6CIUvGEUjuaVa945LpAQvHiu9QtEu23OQVeJkpAgZ6r3CV7cfsSTgITJJte44doxuShUKJvk03000jykb0QHvGBrSgGs3nR89JedG6RM/UqZCJHP190RKA60ngWc6A4pDvezNxP+8ToL+tZuKME6Qh2yxyE8kwYjMEiB9oThDOTGEMiXMrYQNqaIMTU55E4Kz/PIqaVbKjl127i+L1ZssjhycwhmUwIErqEIN6tAABk/wDK/wZo2tF+vd+li0rlnZzAn8gfX5AxjKkP8=</latexit><latexit sha1_base64="aAM4A9FqwW9KKcRL+u2piRBxWWY=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBDiJewGQY9BPeQYwTwgWcPsZDYZMvtwpjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXeXF0uh0ba/rbX1jc2t7dxOfndv/+CwcHTc1FGiGG+wSEaq7VHNpQh5AwVK3o4Vp4Enecsb3c781pgrLaLwAScxdwM6CIUvGEUjuaVa945LpAQvHiu9QtEu23OQVeJkpAgZ6r3CV7cfsSTgITJJte44doxuShUKJvk03000jykb0QHvGBrSgGs3nR89JedG6RM/UqZCJHP190RKA60ngWc6A4pDvezNxP+8ToL+tZuKME6Qh2yxyE8kwYjMEiB9oThDOTGEMiXMrYQNqaIMTU55E4Kz/PIqaVbKjl127i+L1ZssjhycwhmUwIErqEIN6tAABk/wDK/wZo2tF+vd+li0rlnZzAn8gfX5AxjKkP8=</latexit>

!" GW

" GW
<latexit sha1_base64="IvD8D3YbLcjNODK4qiOKz2sSPS8=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoQEowVDDAWiT6kJoocx2mt2nFkO0hVlG9g4VdYGECIlYmNv8FtM9CWI13p+Jx75XtPmDKqtOP8WJWV1bX1jepmbWt7Z3fP3j/oKJFJTNpYMCF7IVKE0YS0NdWM9FJJEA8Z6Yajm4nffSRSUZE86HFKfI4GCY0pRtpIgX3mxRLh3IsI08iTQxHknuTwtlsU+fwzsOtOw5kCLhO3JHVQohXY314kcMZJojFDSvVdJ9V+jqSmmJGi5mWKpAiP0ID0DU0QJ8rPpycV8MQoEYyFNJVoOFX/TuSIKzXmoenkSA/VojcR//P6mY6v/JwmaaZJgmcfxRmDWsBJPjCikmDNxoYgLKnZFeIhMhlpk2LNhOAunrxMOucN12m49xf15nUZRxUcgWNwClxwCZrgDrRAG2DwBF7AG3i3nq1X68P6nLVWrHLmEMzB+voFUrWefQ==</latexit><latexit sha1_base64="IvD8D3YbLcjNODK4qiOKz2sSPS8=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoQEowVDDAWiT6kJoocx2mt2nFkO0hVlG9g4VdYGECIlYmNv8FtM9CWI13p+Jx75XtPmDKqtOP8WJWV1bX1jepmbWt7Z3fP3j/oKJFJTNpYMCF7IVKE0YS0NdWM9FJJEA8Z6Yajm4nffSRSUZE86HFKfI4GCY0pRtpIgX3mxRLh3IsI08iTQxHknuTwtlsU+fwzsOtOw5kCLhO3JHVQohXY314kcMZJojFDSvVdJ9V+jqSmmJGi5mWKpAiP0ID0DU0QJ8rPpycV8MQoEYyFNJVoOFX/TuSIKzXmoenkSA/VojcR//P6mY6v/JwmaaZJgmcfxRmDWsBJPjCikmDNxoYgLKnZFeIhMhlpk2LNhOAunrxMOucN12m49xf15nUZRxUcgWNwClxwCZrgDrRAG2DwBF7AG3i3nq1X68P6nLVWrHLmEMzB+voFUrWefQ==</latexit><latexit sha1_base64="IvD8D3YbLcjNODK4qiOKz2sSPS8=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoQEowVDDAWiT6kJoocx2mt2nFkO0hVlG9g4VdYGECIlYmNv8FtM9CWI13p+Jx75XtPmDKqtOP8WJWV1bX1jepmbWt7Z3fP3j/oKJFJTNpYMCF7IVKE0YS0NdWM9FJJEA8Z6Yajm4nffSRSUZE86HFKfI4GCY0pRtpIgX3mxRLh3IsI08iTQxHknuTwtlsU+fwzsOtOw5kCLhO3JHVQohXY314kcMZJojFDSvVdJ9V+jqSmmJGi5mWKpAiP0ID0DU0QJ8rPpycV8MQoEYyFNJVoOFX/TuSIKzXmoenkSA/VojcR//P6mY6v/JwmaaZJgmcfxRmDWsBJPjCikmDNxoYgLKnZFeIhMhlpk2LNhOAunrxMOucN12m49xf15nUZRxUcgWNwClxwCZrgDrRAG2DwBF7AG3i3nq1X68P6nLVWrHLmEMzB+voFUrWefQ==</latexit><latexit sha1_base64="IvD8D3YbLcjNODK4qiOKz2sSPS8=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoQEowVDDAWiT6kJoocx2mt2nFkO0hVlG9g4VdYGECIlYmNv8FtM9CWI13p+Jx75XtPmDKqtOP8WJWV1bX1jepmbWt7Z3fP3j/oKJFJTNpYMCF7IVKE0YS0NdWM9FJJEA8Z6Yajm4nffSRSUZE86HFKfI4GCY0pRtpIgX3mxRLh3IsI08iTQxHknuTwtlsU+fwzsOtOw5kCLhO3JHVQohXY314kcMZJojFDSvVdJ9V+jqSmmJGi5mWKpAiP0ID0DU0QJ8rPpycV8MQoEYyFNJVoOFX/TuSIKzXmoenkSA/VojcR//P6mY6v/JwmaaZJgmcfxRmDWsBJPjCikmDNxoYgLKnZFeIhMhlpk2LNhOAunrxMOucN12m49xf15nUZRxUcgWNwClxwCZrgDrRAG2DwBF7AG3i3nq1X68P6nLVWrHLmEMzB+voFUrWefQ==</latexit>

! VS

! HS
<latexit sha1_base64="ljBan3JDjCi+R/Ri9/g0rgUlthA=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuimy4r2ge0Q8mkmTY0yQxJRijDfIAbf8WNC0Xc+gHu/BvTdha19UDCueeeS3JPEHOmjev+OIW19Y3NreJ2aWd3b/+gfHjU0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsY30777UeqNIvkg5nE1Bd4KFnICDZW6pcrvVBhkvbUKOrbW6DWfZYtlHVbWpdbdWdAq8TLSQVyNPrl794gIomg0hCOte56bmz8FCvDCKdZqZdoGmMyxkPatVRiQbWfzpbJ0JlVBiiMlD3SoJm6OJFiofVEBNYpsBnp5d5U/K/XTUx47adMxomhkswfChOOTISmyaABU5QYPrEEE8XsXxEZYZuOsfmVbAje8sqrpHVR9dyqd3dZqd3kcRThBE7hHDy4ghrUoQFNIPAEL/AG786z8+p8OJ9za8HJZ47hD5yvX4LYm+M=</latexit><latexit sha1_base64="ljBan3JDjCi+R/Ri9/g0rgUlthA=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuimy4r2ge0Q8mkmTY0yQxJRijDfIAbf8WNC0Xc+gHu/BvTdha19UDCueeeS3JPEHOmjev+OIW19Y3NreJ2aWd3b/+gfHjU0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsY30777UeqNIvkg5nE1Bd4KFnICDZW6pcrvVBhkvbUKOrbW6DWfZYtlHVbWpdbdWdAq8TLSQVyNPrl794gIomg0hCOte56bmz8FCvDCKdZqZdoGmMyxkPatVRiQbWfzpbJ0JlVBiiMlD3SoJm6OJFiofVEBNYpsBnp5d5U/K/XTUx47adMxomhkswfChOOTISmyaABU5QYPrEEE8XsXxEZYZuOsfmVbAje8sqrpHVR9dyqd3dZqd3kcRThBE7hHDy4ghrUoQFNIPAEL/AG786z8+p8OJ9za8HJZ47hD5yvX4LYm+M=</latexit><latexit sha1_base64="ljBan3JDjCi+R/Ri9/g0rgUlthA=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuimy4r2ge0Q8mkmTY0yQxJRijDfIAbf8WNC0Xc+gHu/BvTdha19UDCueeeS3JPEHOmjev+OIW19Y3NreJ2aWd3b/+gfHjU0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsY30777UeqNIvkg5nE1Bd4KFnICDZW6pcrvVBhkvbUKOrbW6DWfZYtlHVbWpdbdWdAq8TLSQVyNPrl794gIomg0hCOte56bmz8FCvDCKdZqZdoGmMyxkPatVRiQbWfzpbJ0JlVBiiMlD3SoJm6OJFiofVEBNYpsBnp5d5U/K/XTUx47adMxomhkswfChOOTISmyaABU5QYPrEEE8XsXxEZYZuOsfmVbAje8sqrpHVR9dyqd3dZqd3kcRThBE7hHDy4ghrUoQFNIPAEL/AG786z8+p8OJ9za8HJZ47hD5yvX4LYm+M=</latexit><latexit sha1_base64="ljBan3JDjCi+R/Ri9/g0rgUlthA=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuimy4r2ge0Q8mkmTY0yQxJRijDfIAbf8WNC0Xc+gHu/BvTdha19UDCueeeS3JPEHOmjev+OIW19Y3NreJ2aWd3b/+gfHjU0lGiCG2SiEeqE2BNOZO0aZjhtBMrikXAaTsY30777UeqNIvkg5nE1Bd4KFnICDZW6pcrvVBhkvbUKOrbW6DWfZYtlHVbWpdbdWdAq8TLSQVyNPrl794gIomg0hCOte56bmz8FCvDCKdZqZdoGmMyxkPatVRiQbWfzpbJ0JlVBiiMlD3SoJm6OJFiofVEBNYpsBnp5d5U/K/XTUx47adMxomhkswfChOOTISmyaABU5QYPrEEE8XsXxEZYZuOsfmVbAje8sqrpHVR9dyqd3dZqd3kcRThBE7hHDy4ghrUoQFNIPAEL/AG786z8+p8OJ9za8HJZ47hD5yvX4LYm+M=</latexit>

!" GW

" !
<latexit sha1_base64="YEM86VouwkemI0MdDOgjkxOv7OY=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkIuiy60GUF+4AmhJvppB06k4SZiVBCvsGNv+LGhSJuXbnzb5y2WWjrgQtnzrmXufeEKWdKO863tbS8srq2Xtmobm5t7+zae/ttlWSS0BZJeCK7ISjKWUxbmmlOu6mkIEJOO+HoeuJ3HqhULInv9TilvoBBzCJGQBspsE+9SALJvT7lGjw5TILckwLfdIoiL58DEAKKIrBrTt2ZAi8StyQ1VKIZ2F9ePyGZoLEmHJTquU6q/RykZoTToupliqZARjCgPUNjEFT5+fSkAh8bpY+jRJqKNZ6qvydyEEqNRWg6Beihmvcm4n9eL9PRpZ+zOM00jcnsoyjjWCd4kg/uM0mJ5mNDgEhmdsVkCCYjbVKsmhDc+ZMXSfus7jp19+681rgq46igQ3SETpCLLlAD3aImaiGCHtEzekVv1pP1Yr1bH7PWJaucOUB/YH3+AO6JnuM=</latexit><latexit sha1_base64="YEM86VouwkemI0MdDOgjkxOv7OY=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkIuiy60GUF+4AmhJvppB06k4SZiVBCvsGNv+LGhSJuXbnzb5y2WWjrgQtnzrmXufeEKWdKO863tbS8srq2Xtmobm5t7+zae/ttlWSS0BZJeCK7ISjKWUxbmmlOu6mkIEJOO+HoeuJ3HqhULInv9TilvoBBzCJGQBspsE+9SALJvT7lGjw5TILckwLfdIoiL58DEAKKIrBrTt2ZAi8StyQ1VKIZ2F9ePyGZoLEmHJTquU6q/RykZoTToupliqZARjCgPUNjEFT5+fSkAh8bpY+jRJqKNZ6qvydyEEqNRWg6Beihmvcm4n9eL9PRpZ+zOM00jcnsoyjjWCd4kg/uM0mJ5mNDgEhmdsVkCCYjbVKsmhDc+ZMXSfus7jp19+681rgq46igQ3SETpCLLlAD3aImaiGCHtEzekVv1pP1Yr1bH7PWJaucOUB/YH3+AO6JnuM=</latexit><latexit sha1_base64="YEM86VouwkemI0MdDOgjkxOv7OY=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkIuiy60GUF+4AmhJvppB06k4SZiVBCvsGNv+LGhSJuXbnzb5y2WWjrgQtnzrmXufeEKWdKO863tbS8srq2Xtmobm5t7+zae/ttlWSS0BZJeCK7ISjKWUxbmmlOu6mkIEJOO+HoeuJ3HqhULInv9TilvoBBzCJGQBspsE+9SALJvT7lGjw5TILckwLfdIoiL58DEAKKIrBrTt2ZAi8StyQ1VKIZ2F9ePyGZoLEmHJTquU6q/RykZoTToupliqZARjCgPUNjEFT5+fSkAh8bpY+jRJqKNZ6qvydyEEqNRWg6Beihmvcm4n9eL9PRpZ+zOM00jcnsoyjjWCd4kg/uM0mJ5mNDgEhmdsVkCCYjbVKsmhDc+ZMXSfus7jp19+681rgq46igQ3SETpCLLlAD3aImaiGCHtEzekVv1pP1Yr1bH7PWJaucOUB/YH3+AO6JnuM=</latexit><latexit sha1_base64="YEM86VouwkemI0MdDOgjkxOv7OY=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkIuiy60GUF+4AmhJvppB06k4SZiVBCvsGNv+LGhSJuXbnzb5y2WWjrgQtnzrmXufeEKWdKO863tbS8srq2Xtmobm5t7+zae/ttlWSS0BZJeCK7ISjKWUxbmmlOu6mkIEJOO+HoeuJ3HqhULInv9TilvoBBzCJGQBspsE+9SALJvT7lGjw5TILckwLfdIoiL58DEAKKIrBrTt2ZAi8StyQ1VKIZ2F9ePyGZoLEmHJTquU6q/RykZoTToupliqZARjCgPUNjEFT5+fSkAh8bpY+jRJqKNZ6qvydyEEqNRWg6Beihmvcm4n9eL9PRpZ+zOM00jcnsoyjjWCd4kg/uM0mJ5mNDgEhmdsVkCCYjbVKsmhDc+ZMXSfus7jp19+681rgq46igQ3SETpCLLlAD3aImaiGCHtEzekVv1pP1Yr1bH7PWJaucOUB/YH3+AO6JnuM=</latexit>

! max
<latexit sha1_base64="1yhWqxdxHkS6VuKZmKc+idWDcdM=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJGJyhL3NJFmyu3fs7onhyL+wsVDE1n9j579xk1yhiQ8GHu/NMDMvSgQ31ve/vcLK6tr6RnGztLW9s7tX3j9omjjVDBssFrG+j6hBwRU2LLcC7xONVEYCW9Hoeuq3HlEbHqs7O04wlHSgeJ8zap300EEhupmkT5NuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2u3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzJ9n/S4RmbF2BHKNHe3EjakmjLrQiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYJneIU3z3gv3rv3MW8tePnMIfyB9/kD8Q6RFA==</latexit><latexit sha1_base64="1yhWqxdxHkS6VuKZmKc+idWDcdM=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJGJyhL3NJFmyu3fs7onhyL+wsVDE1n9j579xk1yhiQ8GHu/NMDMvSgQ31ve/vcLK6tr6RnGztLW9s7tX3j9omjjVDBssFrG+j6hBwRU2LLcC7xONVEYCW9Hoeuq3HlEbHqs7O04wlHSgeJ8zap300EEhupmkT5NuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2u3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzJ9n/S4RmbF2BHKNHe3EjakmjLrQiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYJneIU3z3gv3rv3MW8tePnMIfyB9/kD8Q6RFA==</latexit><latexit sha1_base64="1yhWqxdxHkS6VuKZmKc+idWDcdM=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJGJyhL3NJFmyu3fs7onhyL+wsVDE1n9j579xk1yhiQ8GHu/NMDMvSgQ31ve/vcLK6tr6RnGztLW9s7tX3j9omjjVDBssFrG+j6hBwRU2LLcC7xONVEYCW9Hoeuq3HlEbHqs7O04wlHSgeJ8zap300EEhupmkT5NuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2u3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzJ9n/S4RmbF2BHKNHe3EjakmjLrQiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYJneIU3z3gv3rv3MW8tePnMIfyB9/kD8Q6RFA==</latexit><latexit sha1_base64="1yhWqxdxHkS6VuKZmKc+idWDcdM=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJGJyhL3NJFmyu3fs7onhyL+wsVDE1n9j579xk1yhiQ8GHu/NMDMvSgQ31ve/vcLK6tr6RnGztLW9s7tX3j9omjjVDBssFrG+j6hBwRU2LLcC7xONVEYCW9Hoeuq3HlEbHqs7O04wlHSgeJ8zap300EEhupmkT5NuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2u3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzJ9n/S4RmbF2BHKNHe3EjakmjLrQiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYJneIU3z3gv3rv3MW8tePnMIfyB9/kD8Q6RFA==</latexit>

! 10! 8
<latexit sha1_base64="Z2W+BDVFbvPBXUcxjcfF0OU1xCk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTdQIMiaT1FBJFouilCMTo3kAaMgUJYZPLcFEMXsrImOsMDE2pooNwVt+eZV0LuueW/fur2rNmyKOMpzAKZyDB9fQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvfyQ0w==</latexit><latexit sha1_base64="Z2W+BDVFbvPBXUcxjcfF0OU1xCk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTdQIMiaT1FBJFouilCMTo3kAaMgUJYZPLcFEMXsrImOsMDE2pooNwVt+eZV0LuueW/fur2rNmyKOMpzAKZyDB9fQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvfyQ0w==</latexit><latexit sha1_base64="Z2W+BDVFbvPBXUcxjcfF0OU1xCk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTdQIMiaT1FBJFouilCMTo3kAaMgUJYZPLcFEMXsrImOsMDE2pooNwVt+eZV0LuueW/fur2rNmyKOMpzAKZyDB9fQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvfyQ0w==</latexit><latexit sha1_base64="Z2W+BDVFbvPBXUcxjcfF0OU1xCk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURwR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTdQIMiaT1FBJFouilCMTo3kAaMgUJYZPLcFEMXsrImOsMDE2pooNwVt+eZV0LuueW/fur2rNmyKOMpzAKZyDB9fQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvfyQ0w==</latexit>

! 10! 11
<latexit sha1_base64="wmbwkijryRpn5WH3tvFNHIF0lmc=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sWxE0GPRi8cK9gPatWTTbBuaZNckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJoIb6/vf3srq2vrGZmGruL2zu7dfOjhsmDjVlNVpLGLdColhgitWt9wK1ko0IzIUrBkOb6d+c8S04bF6sOOEBZL0FY84JdZJQcdwibD/mJ1jPOmWyn7FnwEtE5yTMuSodUtfnV5MU8mUpYIY08Z+YoOMaMupYJNiJzUsIXRI+qztqCKSmSCbHT1Bp07poSjWrpRFM/X3REakMWMZuk5J7MAselPxP6+d2ug6yLhKUssUnS+KUoFsjKYJoB7XjFoxdoRQzd2tiA6IJtS6nIouBLz48jJpXFSwX8H3l+XqTR5HAY7hBM4AwxVU4Q5qUAcKT/AMr/DmjbwX7937mLeuePnMEfyB9/kDJjSRBw==</latexit><latexit sha1_base64="wmbwkijryRpn5WH3tvFNHIF0lmc=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sWxE0GPRi8cK9gPatWTTbBuaZNckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJoIb6/vf3srq2vrGZmGruL2zu7dfOjhsmDjVlNVpLGLdColhgitWt9wK1ko0IzIUrBkOb6d+c8S04bF6sOOEBZL0FY84JdZJQcdwibD/mJ1jPOmWyn7FnwEtE5yTMuSodUtfnV5MU8mUpYIY08Z+YoOMaMupYJNiJzUsIXRI+qztqCKSmSCbHT1Bp07poSjWrpRFM/X3REakMWMZuk5J7MAselPxP6+d2ug6yLhKUssUnS+KUoFsjKYJoB7XjFoxdoRQzd2tiA6IJtS6nIouBLz48jJpXFSwX8H3l+XqTR5HAY7hBM4AwxVU4Q5qUAcKT/AMr/DmjbwX7937mLeuePnMEfyB9/kDJjSRBw==</latexit><latexit sha1_base64="wmbwkijryRpn5WH3tvFNHIF0lmc=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sWxE0GPRi8cK9gPatWTTbBuaZNckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJoIb6/vf3srq2vrGZmGruL2zu7dfOjhsmDjVlNVpLGLdColhgitWt9wK1ko0IzIUrBkOb6d+c8S04bF6sOOEBZL0FY84JdZJQcdwibD/mJ1jPOmWyn7FnwEtE5yTMuSodUtfnV5MU8mUpYIY08Z+YoOMaMupYJNiJzUsIXRI+qztqCKSmSCbHT1Bp07poSjWrpRFM/X3REakMWMZuk5J7MAselPxP6+d2ug6yLhKUssUnS+KUoFsjKYJoB7XjFoxdoRQzd2tiA6IJtS6nIouBLz48jJpXFSwX8H3l+XqTR5HAY7hBM4AwxVU4Q5qUAcKT/AMr/DmjbwX7937mLeuePnMEfyB9/kDJjSRBw==</latexit><latexit sha1_base64="wmbwkijryRpn5WH3tvFNHIF0lmc=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sWxE0GPRi8cK9gPatWTTbBuaZNckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJoIb6/vf3srq2vrGZmGruL2zu7dfOjhsmDjVlNVpLGLdColhgitWt9wK1ko0IzIUrBkOb6d+c8S04bF6sOOEBZL0FY84JdZJQcdwibD/mJ1jPOmWyn7FnwEtE5yTMuSodUtfnV5MU8mUpYIY08Z+YoOMaMupYJNiJzUsIXRI+qztqCKSmSCbHT1Bp07poSjWrpRFM/X3REakMWMZuk5J7MAselPxP6+d2ug6yLhKUssUnS+KUoFsjKYJoB7XjFoxdoRQzd2tiA6IJtS6nIouBLz48jJpXFSwX8H3l+XqTR5HAY7hBM4AwxVU4Q5qUAcKT/AMr/DmjbwX7937mLeuePnMEfyB9/kDJjSRBw==</latexit>

10! 1
<latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit>

10! 1
<latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit><latexit sha1_base64="gUZBCDkdafnGG36RbAEPcEnWjJ8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBC8GHZE0GPQi8cI5gFJDLOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090VJEpa9P1vb2V1bX1js7BV3N7Z3dsvHRw2bJwaLuo8VrFpBcwKJbWoo0QlWokRLAqUaAaj26nffBLGylg/4DgR3YgNtAwlZ+ikJvUfs3M66ZXKfsWfgSwTmpMy5Kj1Sl+dfszTSGjkilnbpn6C3YwZlFyJSbGTWpEwPmID0XZUs0jYbjY7d0JOndInYWxcaSQz9fdExiJrx1HgOiOGQ7voTcX/vHaK4XU3kzpJUWg+XxSmimBMpr+TvjSCoxo7wriR7lbCh8wwji6hoguBLr68TBoXFepX6P1luXqTx1GAYziBM6BwBVW4gxrUgcMInuEV3rzEe/HevY9564qXzxzBH3ifPztpjtU=</latexit>

10! 2
<latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit><latexit sha1_base64="SMePwtgrMtxKfM3VM7flVXVM7uU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyUpgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0mrVvXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w887o7W</latexit>

10! 4
<latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit>

10! 4
<latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit><latexit sha1_base64="eVcLw9a8tQyPQnCXRzlxYfx/MDs=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsB/QxrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS23Mfs4vatF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsuq5Ve++Vqnf5HEU4QRO4Rw8uII63EEDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w8/+I7Y</latexit>

1
<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>

10! 5
<latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit>

! 10! 7
<latexit sha1_base64="EUwRsFsLmqjrHuADe4d4rTktK/Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTXQdZEwmqaGSLBZFKUcmRvMA0JApSgyfWoKJYvZWRMZYYWJsTBUbgrf88irpXNY9t+7dX9WaN0UcZTiBUzgHDxrQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvHeQ0g==</latexit><latexit sha1_base64="EUwRsFsLmqjrHuADe4d4rTktK/Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTXQdZEwmqaGSLBZFKUcmRvMA0JApSgyfWoKJYvZWRMZYYWJsTBUbgrf88irpXNY9t+7dX9WaN0UcZTiBUzgHDxrQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvHeQ0g==</latexit><latexit sha1_base64="EUwRsFsLmqjrHuADe4d4rTktK/Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTXQdZEwmqaGSLBZFKUcmRvMA0JApSgyfWoKJYvZWRMZYYWJsTBUbgrf88irpXNY9t+7dX9WaN0UcZTiBUzgHDxrQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvHeQ0g==</latexit><latexit sha1_base64="EUwRsFsLmqjrHuADe4d4rTktK/Y=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURoR6LXjxWsB/QxLLZbtqlu5uwuxFK6N/w4kERr/4Zb/4bt2kO2vpg4PHeDDPzwoQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh5Hbud5+o0iyWD2aa0EDgkWQRI9hYyfc1E8hzH7OLxmxQrbl1NwdaJV5BalCgNah++cOYpIJKQzjWuu+5iQkyrAwjnM4qfqppgskEj2jfUokF1UGW3zxDZ1YZoihWtqRBufp7IsNC66kIbafAZqyXvbn4n9dPTXQdZEwmqaGSLBZFKUcmRvMA0JApSgyfWoKJYvZWRMZYYWJsTBUbgrf88irpXNY9t+7dX9WaN0UcZTiBUzgHDxrQhDtoQRsIJPAMr/DmpM6L8+58LFpLTjFzDH/gfP4AvHeQ0g==</latexit>

! 10! 9
<latexit sha1_base64="A0ZO78o514lHMhH0y2ji691EEKM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURQb0VvXisYD+giWWz3bRLdzdhdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmhQln2rjut1NaWV1b3yhvVra2d3b3qvsHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbC8e3U7zxRpVksH8wkoYHAQ8kiRrCxku9rJpDnPmZn13m/WnPr7gxomXgFqUGBZr/65Q9ikgoqDeFY657nJibIsDKMcJpX/FTTBJMxHtKepRILqoNsdnOOTqwyQFGsbEmDZurviQwLrScitJ0Cm5Fe9Kbif14vNdFVkDGZpIZKMl8UpRyZGE0DQAOmKDF8YgkmitlbERlhhYmxMVVsCN7iy8ukfV733Lp3f1Fr3BRxlOEIjuEUPLiEBtxBE1pAIIFneIU3J3VenHfnY95acoqZQ/gD5/MHv4GQ1A==</latexit><latexit sha1_base64="A0ZO78o514lHMhH0y2ji691EEKM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURQb0VvXisYD+giWWz3bRLdzdhdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmhQln2rjut1NaWV1b3yhvVra2d3b3qvsHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbC8e3U7zxRpVksH8wkoYHAQ8kiRrCxku9rJpDnPmZn13m/WnPr7gxomXgFqUGBZr/65Q9ikgoqDeFY657nJibIsDKMcJpX/FTTBJMxHtKepRILqoNsdnOOTqwyQFGsbEmDZurviQwLrScitJ0Cm5Fe9Kbif14vNdFVkDGZpIZKMl8UpRyZGE0DQAOmKDF8YgkmitlbERlhhYmxMVVsCN7iy8ukfV733Lp3f1Fr3BRxlOEIjuEUPLiEBtxBE1pAIIFneIU3J3VenHfnY95acoqZQ/gD5/MHv4GQ1A==</latexit><latexit sha1_base64="A0ZO78o514lHMhH0y2ji691EEKM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURQb0VvXisYD+giWWz3bRLdzdhdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmhQln2rjut1NaWV1b3yhvVra2d3b3qvsHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbC8e3U7zxRpVksH8wkoYHAQ8kiRrCxku9rJpDnPmZn13m/WnPr7gxomXgFqUGBZr/65Q9ikgoqDeFY657nJibIsDKMcJpX/FTTBJMxHtKepRILqoNsdnOOTqwyQFGsbEmDZurviQwLrScitJ0Cm5Fe9Kbif14vNdFVkDGZpIZKMl8UpRyZGE0DQAOmKDF8YgkmitlbERlhhYmxMVVsCN7iy8ukfV733Lp3f1Fr3BRxlOEIjuEUPLiEBtxBE1pAIIFneIU3J3VenHfnY95acoqZQ/gD5/MHv4GQ1A==</latexit><latexit sha1_base64="A0ZO78o514lHMhH0y2ji691EEKM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBiyURQb0VvXisYD+giWWz3bRLdzdhdyOUkL/hxYMiXv0z3vw3btsctPXBwOO9GWbmhQln2rjut1NaWV1b3yhvVra2d3b3qvsHbR2nitAWiXmsuiHWlDNJW4YZTruJoliEnHbC8e3U7zxRpVksH8wkoYHAQ8kiRrCxku9rJpDnPmZn13m/WnPr7gxomXgFqUGBZr/65Q9ikgoqDeFY657nJibIsDKMcJpX/FTTBJMxHtKepRILqoNsdnOOTqwyQFGsbEmDZurviQwLrScitJ0Cm5Fe9Kbif14vNdFVkDGZpIZKMl8UpRyZGE0DQAOmKDF8YgkmitlbERlhhYmxMVVsCN7iy8ukfV733Lp3f1Fr3BRxlOEIjuEUPLiEBtxBE1pAIIFneIU3J3VenHfnY95acoqZQ/gD5/MHv4GQ1A==</latexit>

! 10! 10
<latexit sha1_base64="Iaq4tvBjgRZf7hEhT0hUbqkdimE=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sSQi6LHoxWMF+wHtWrJptg1NdtckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJFIYi/G3t7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FBGvW2ElbyWaUxVI3gyGt1O/OeLaiDh6sOOE+4r2IxEKRq2T/I4RChH8mJ0TPOmWyriCZ0DLhOSkDDlq3dJXpxezVPHIMkmNaROcWD+j2gom+aTYSQ1PKBvSPm87GlHFjZ/Njp6gU6f0UBhrV5FFM/X3REaVMWMVuE5F7cAselPxP6+d2vDaz0SUpJZHbL4oTCWyMZomgHpCc2bl2BHKtHC3IjagmjLrciq6EMjiy8ukcVEhuELuL8vVmzyOAhzDCZwBgSuowh3UoA4MnuAZXuHNG3kv3rv3MW9d8fKZI/gD7/MHJK+RBg==</latexit><latexit sha1_base64="Iaq4tvBjgRZf7hEhT0hUbqkdimE=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sSQi6LHoxWMF+wHtWrJptg1NdtckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJFIYi/G3t7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FBGvW2ElbyWaUxVI3gyGt1O/OeLaiDh6sOOE+4r2IxEKRq2T/I4RChH8mJ0TPOmWyriCZ0DLhOSkDDlq3dJXpxezVPHIMkmNaROcWD+j2gom+aTYSQ1PKBvSPm87GlHFjZ/Njp6gU6f0UBhrV5FFM/X3REaVMWMVuE5F7cAselPxP6+d2vDaz0SUpJZHbL4oTCWyMZomgHpCc2bl2BHKtHC3IjagmjLrciq6EMjiy8ukcVEhuELuL8vVmzyOAhzDCZwBgSuowh3UoA4MnuAZXuHNG3kv3rv3MW9d8fKZI/gD7/MHJK+RBg==</latexit><latexit sha1_base64="Iaq4tvBjgRZf7hEhT0hUbqkdimE=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sSQi6LHoxWMF+wHtWrJptg1NdtckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJFIYi/G3t7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FBGvW2ElbyWaUxVI3gyGt1O/OeLaiDh6sOOE+4r2IxEKRq2T/I4RChH8mJ0TPOmWyriCZ0DLhOSkDDlq3dJXpxezVPHIMkmNaROcWD+j2gom+aTYSQ1PKBvSPm87GlHFjZ/Njp6gU6f0UBhrV5FFM/X3REaVMWMVuE5F7cAselPxP6+d2vDaz0SUpJZHbL4oTCWyMZomgHpCc2bl2BHKtHC3IjagmjLrciq6EMjiy8ukcVEhuELuL8vVmzyOAhzDCZwBgSuowh3UoA4MnuAZXuHNG3kv3rv3MW9d8fKZI/gD7/MHJK+RBg==</latexit><latexit sha1_base64="Iaq4tvBjgRZf7hEhT0hUbqkdimE=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4sSQi6LHoxWMF+wHtWrJptg1NdtckWyhLf4cXD4p49cd489+YtnvQ1gcDj/dmmJkXJFIYi/G3t7K6tr6xWdgqbu/s7u2XDg4bJk4143UWy1i3Amq4FBGvW2ElbyWaUxVI3gyGt1O/OeLaiDh6sOOE+4r2IxEKRq2T/I4RChH8mJ0TPOmWyriCZ0DLhOSkDDlq3dJXpxezVPHIMkmNaROcWD+j2gom+aTYSQ1PKBvSPm87GlHFjZ/Njp6gU6f0UBhrV5FFM/X3REaVMWMVuE5F7cAselPxP6+d2vDaz0SUpJZHbL4oTCWyMZomgHpCc2bl2BHKtHC3IjagmjLrciq6EMjiy8ukcVEhuELuL8vVmzyOAhzDCZwBgSuowh3UoA4MnuAZXuHNG3kv3rv3MW9d8fKZI/gD7/MHJK+RBg==</latexit>

! 10
<latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit>

! 10
<latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit><latexit sha1_base64="zJh1zaFVsU8c1s5iTjqSbpKzL7Q=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkZnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TJJphk2WiER3ImpQcIVNy63ATqqRykhgOxrfzfz2E2rDE/VoJymGkg4Vjzmj1kntnuGSBH6/UvVr/hxklQQFqUKBRr/y1RskLJOoLBPUmG7gpzbMqbacCZyWe5nBlLIxHWLXUUUlmjCfnzsl504ZkDjRrpQlc/X3RE6lMRMZuU5J7cgsezPxP6+b2fgmzLlKM4uKLRbFmSA2IbPfyYBrZFZMHKFMc3crYSOqKbMuobILIVh+eZW0LmuBXwserqr12yKOEpzCGVxAANdQh3toQBMYjOEZXuHNS70X7937WLSuecXMCfyB9/kDV2aO5g==</latexit>

! 100
<latexit sha1_base64="QzW8yDiJMnZz5TIBqMYEVG5ZghU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V3LbQLiWbZtvQJLsmWaEs/RNePCji1b/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmltfWNzq7xd2dnd2z+oHh61TJJpygKaiER3ImKY4IoFllvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXVSp2e4RD7G/WoN1/EcaJX4BalBgWa/+tUbJDSTTFkqiDFdH6c2zIm2nAo2rfQyw1JCx2TIuo4qIpkJ8/m9U3TmlAGKE+1KWTRXf0/kRBozkZHrlMSOzLI3E//zupmNr8OcqzSzTNHFojgTyCZo9jwacM2oFRNHCNXc3YroiGhCrYuo4kLwl19eJa2Luo/r/v1lrXFTxFGGEziFc/DhChpwB00IgIKAZ3iFN+/Re/HevY9Fa8krZo7hD7zPH8c8jyA=</latexit><latexit sha1_base64="QzW8yDiJMnZz5TIBqMYEVG5ZghU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V3LbQLiWbZtvQJLsmWaEs/RNePCji1b/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmltfWNzq7xd2dnd2z+oHh61TJJpygKaiER3ImKY4IoFllvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXVSp2e4RD7G/WoN1/EcaJX4BalBgWa/+tUbJDSTTFkqiDFdH6c2zIm2nAo2rfQyw1JCx2TIuo4qIpkJ8/m9U3TmlAGKE+1KWTRXf0/kRBozkZHrlMSOzLI3E//zupmNr8OcqzSzTNHFojgTyCZo9jwacM2oFRNHCNXc3YroiGhCrYuo4kLwl19eJa2Luo/r/v1lrXFTxFGGEziFc/DhChpwB00IgIKAZ3iFN+/Re/HevY9Fa8krZo7hD7zPH8c8jyA=</latexit><latexit sha1_base64="QzW8yDiJMnZz5TIBqMYEVG5ZghU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V3LbQLiWbZtvQJLsmWaEs/RNePCji1b/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmltfWNzq7xd2dnd2z+oHh61TJJpygKaiER3ImKY4IoFllvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXVSp2e4RD7G/WoN1/EcaJX4BalBgWa/+tUbJDSTTFkqiDFdH6c2zIm2nAo2rfQyw1JCx2TIuo4qIpkJ8/m9U3TmlAGKE+1KWTRXf0/kRBozkZHrlMSOzLI3E//zupmNr8OcqzSzTNHFojgTyCZo9jwacM2oFRNHCNXc3YroiGhCrYuo4kLwl19eJa2Luo/r/v1lrXFTxFGGEziFc/DhChpwB00IgIKAZ3iFN+/Re/HevY9Fa8krZo7hD7zPH8c8jyA=</latexit><latexit sha1_base64="QzW8yDiJMnZz5TIBqMYEVG5ZghU=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V3LbQLiWbZtvQJLsmWaEs/RNePCji1b/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmltfWNzq7xd2dnd2z+oHh61TJJpygKaiER3ImKY4IoFllvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXVSp2e4RD7G/WoN1/EcaJX4BalBgWa/+tUbJDSTTFkqiDFdH6c2zIm2nAo2rfQyw1JCx2TIuo4qIpkJ8/m9U3TmlAGKE+1KWTRXf0/kRBozkZHrlMSOzLI3E//zupmNr8OcqzSzTNHFojgTyCZo9jwacM2oFRNHCNXc3YroiGhCrYuo4kLwl19eJa2Luo/r/v1lrXFTxFGGEziFc/DhChpwB00IgIKAZ3iFN+/Re/HevY9Fa8krZo7hD7zPH8c8jyA=</latexit>

1
<latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit><latexit sha1_base64="l9eImvYcFOKpzEDji/n9jPDeWb8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8Aep2MtQ==</latexit>
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<latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit><latexit sha1_base64="C/phVbItSEiTnj71LGxqJRWfjYQ="></latexit>
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<latexit sha1_base64="oXw6rAh5pWXZEc+JRJmiyNXlMTo="></latexit><latexit sha1_base64="oXw6rAh5pWXZEc+JRJmiyNXlMTo="></latexit><latexit sha1_base64="oXw6rAh5pWXZEc+JRJmiyNXlMTo="></latexit><latexit sha1_base64="oXw6rAh5pWXZEc+JRJmiyNXlMTo="></latexit>

10! 5
<latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit><latexit sha1_base64="GvFl3Tyi63/WZ/Azeu5VSuAjvKM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURRY9FLx4r2A9oY9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbqd+64lrI2L1gOOE+xEdKBEKRtFKLc99zM4uJ71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9m507IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo76QvNGcqxJZRpYW8lbEg1ZWgTKtkQvMWXl0nzvOq5Ve/+olK7yeMowhEcwyl4cAU1uIM6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9BfY7Z</latexit>


