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An old question: hierarchy/naturality
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SUSY Dbreaking in LARGE Volume
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Sequestered LARGE Volume
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Scenarios for de Sitter vacua
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F-terms and soft terms
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Three possible scenarios
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F-terms and soft terms
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F-terms and soft terms
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Sequestered LVS
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Sequestered LVS
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Sequestered LVS
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Non-thermal dark matter
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Non-thermal CMSSM/mMSUGRA
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Collider and CMB constraints
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Collider and CMB constraints
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Sign mu > 0

Direct and indirect constraints
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Sign mu < 0

Direct and indirect constraints
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Sign mu < 0

Direct and indirect constraints
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Spectrum and LHC prospects
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Spectrum and LHC prospects

- =
> 10 - .
B B |
E‘.D_. E LE 52‘ E aﬁ'i‘: Ty Yy e - -:I
T t TR - te - g - - L‘ . ": pEs namy o .- -
% - RN - 3 R BE % 3 2 f @ - . b ERENIE T =3
M ey 2 f .' - ) = e S I
E H H Ag "':-.’ ] : E f, AR S el s W a5 s s ees b [ - dl
! |
i ’ > : 2 - _a Shgon ¥ s W% 20 s g amg 'IF" - - - -:
& & !
L N TS - > o
| 3 ; 3
b ||‘-.-: oy 'y
= : l:t :né
10— 12 y P R T, +.-- - . - -: 10 — = :I-
- I B i
= : B
o 0 | =
- x—g e e T Iﬁ. -t . - |
|
- : |
- -
_ p— LI +' - = 1 1
y Hez | | |
| | |
I I |
- i - | I
| | |
| | | |
||||||:||||||||||||||||||||m|||||:||:|||: ||||||| Bl el s il bl ricriaeral i 8 Boicral e o Wi s Wl Bl il i

250 260 270 280 280 300 \310 /320 330 340 250 260 270 280 290 300 310 320 330 340

350 350
m, (GeV) m, (GeV)

Neutralino Higgsino like around 300 GeV saturates Planck for T
= 2 GeV



Spectrum and LHC prospects

— =
% 1(’_ | % 1"_ | |
€ F : | S a5 | :
_L & L n-n“g_.- s g - - .
% - f !g;! a!r tt; hl ---::. :E 5 % K i ” 1.:: I‘. .-... - 2
. . | - I |
E H HAg "'-- 2 L] P} I - &' ‘3 : E I, P ————— IL. - e - dl
| I
B - :; B g B, Ol e +. - - --:
& [G] I
L ey i - > o
"' A ' ®
L pE § :(Lg
0 « 0
fas— ?LL,I‘ Vpghom H gulh s @%b peme +.ln - L ': 10’— = :|-'
B B I
: b -t o - :
- 5
+' o = | = I |
| | |
I | I |
I I I |
B | | = I |
| | |
] | | |
||||||:||||||||||||||||||||m|||||J||||||: ||||||| ||:|||||||||||||||||||||:|:||||||11||:|||:|a|
250 260 270 280 290 300 310 320 330 340 350 250 260 270 280 290 300 310 320 330 340 350
m, (GeV) m, (GeV)

Neutralino Higgsino like around 300 GeV saturates Planck for T
=2 GeV
« Monojet + soft leptons +

ME
« Monojet signal
e Vector Boson Fusion jets +

large ME



Analysis of results

1
08

06 5

8

By

G

04 Etg

1
e = B T, =2GeV
10 Ty =10 GeV 10 w=2Ge
== = LUX(013) Fermi-LAT excl.
1074 - = = LUX-300 (2015) 10 - = = LUX(2013)
XENON IT (2017) 0.8 - = = LUX-300 {2015)
O XENON IT (2017)
43 £ 43 il
10 — Neutring background 10 )
Emm—— Neutrino background
o Fan)
G 06 ¥ g
| 3)
\Ef E e
= G =
% =) 5
o zZ
(1 04 ¢ a4
1047 i AR s PN R SRS
10" 0.2
49 .
10
s 100
10 0 100 200 300 400 500 600
100 200 300 400 500 600
m, (GeV) m, (GeV)
1 W 1
0 Ty =1GeV
Fermi-LAT excl.
1074 - = = LUX(2013) |
= = = LUX-300(2015) : 0.8
XENON IT (2017)
103 serie
= Neutrino background
I S e e e e R 0s %
8 | g
- S LA B 5
i S
i -
~ 04
1047 S - T e R S it e
107 02
m— i
1049
10 | 0

100 200 300 400 500 600

m, (GeV)



10-41

1042

43

10

MSSM results (p

reliminary)

1200

] 20
THERMAL CASE. .
3 -41 THERMAL CASE
- = = LUX(2013) | 10
- = = LUX-300 (2015} ] i ll:gigz‘%la) =
- = = XENON IT (2017) i 42 3 Feshsl
-ea Lz ] 10 XENON IT (2017)
s Neutrino background 1 »ww LZ
| | 1 - 1043 — Neutrino background
{ B -
L]
|| 44 #, S A
B = "‘E 10 . o ‘; mmm .
A‘ .2-n ﬁl“. SA AL SR SR e L s . - ]
B s % L ------" """ it
-1 = 7 .3 ¥
o] a5
) o o 10 | i
— o fm mmEwe =
= 10“”: e i TR YETL
1 10% {
102
]
05 0% |
200 400 600 300 1000 1200 A0 400 i - —
m, (GeV)
1 B n, (GeV)
L THERMAL CASE |
104
- - = LUX(2013)
= = = LUX-300 (2015)
10712 = = = XENON IT (2017)

R og (sz)

mme L7
— Neutrino wall

QN Pp1anck

80

0

% Higgsino like LSP



MSSM results (preliminary)

Ty = 10 GeV

LUX {2013)
LUX-300 (2015)
XENON IT (2017)
LZ

Neutrino wall

1200

200 400 600 800 1000
m, (GeV)
Tg = 1GeV
Fermi-LAT excl.
=== JUX(2013)
= = = LUX-300{2015)
KENON IT (2017}
=== LZ
— Neutrino wall
200 400 600 800 1000
m,, (GeV)

1200

Qi

(o i« T

R USI (sz)

10-4]"

1048

10-49

1041

Ty =2GeV

= = = LUX(2013)
= = = LUX-300(2015)

XENON IT (2017)
- Lz

— Neutring wall

200

400 600

800

m, (GeV)

1000

1200

Ty = 500 MeV

Fermi-LAT excl.

= = = LUX(2013)
= = = LUX-300(2015)

XENON IT (2017)

- == 7
m—— Neutrino wall

200

400 600

800

m, (GeV)

1000

1200

0.8

0.6

0.2

0.8

0.6

0.2

o o TN

QNT"{ QPlz;l.na::l-;



R USI (cmz)

MSSM results (preliminary)

THEEMAL CASE

LUX (2013)
LUX-300 (2015)
XENON IT (2017)
LZ

m— Neutrino background

e
N g T o ""3’?5"-5""?;5‘ : i

2 i Bkl L Sl
.y g -

" |
|
|

200 400 600 300 1000

m, (GeV)

1200

FT

w

&

0.5

M,,, at GUT (TeV)

R USI (sz)

10-41
10-42

10

10°%

=43

. THERMAL.CASE |
= = = LUX(2013)

= = = LUX-300 (2015)

= = = XENON IT (2017) |
L

m—— Neutrino background

...'-5_-«:-_----1
A N "ﬁo.".,

200

400

800 1000 1200

M,;, atGUT (TeV)



Conclusions

Dir.&Indi




Conclusions

Dir.&Indi




Backup slides



F-terms and soft terms
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Non-thermal dark matter
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Astrophysical uncertainties
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Spin independent / dependent
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SUSY scale and Higgs mass
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