Enigmass

News from the sky

e the sky freely provides the particules : “the Universe is our lab”

e access to huge energy phenomena, large scale gravitation

e LAPP LAPTh, LPSC, LSM largely implied
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Summary

e News from the Earth: instrumental realizations in 2015
Some pictures of the LSM, MIMAC, NIKA2, LSST, VIRGO

* News from the sky: data analysis in 2015.

Some highlights from MIMAC, Edelweiss, AMS, HESS,
Planck, NIKA, LSST, LQC (see Y. Genolini talk for pheno@LAPth)

* News for the future: MIMA
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+ Recherche de Matiere

noire avec bolometre

* Mesure chaleur +
lonisation

* Reésultats préliminaires

avec 332 kgjour

from the Earth

Sphére SEDINE/NEWS (Irfu — LSM)

Support LAPP pour mécanique blindage

Recherche de matiere noire a basse masse

Ameélioration du bruit de fond en cours

ANR News obtenue en 2015 (Irfu-LLSM-
LPSC-Queen’s (Gananda))
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News from the Earth

Successtully combined

COMIMAC 1on/electron beam

line with a pixelized MIMAQC-
anode (@Grenoble, for 3D track

studies

NIKAZ2 instrument: 3 KIDS
matrices of ~1000 px each.

Electronics (@ LPSC

installed and available for the

astronoms (@ IRAM 30m
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Filters loader for LSST (@ LPSC

Finalization of the Camera
calibration optical bench tfor

LSST (large beam) (@ LPSC
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Detectors coming online, with increased detection prospects
for gravitational waves

» Advanced LLIGO up and running

+ Advanced Virgo 1n final stages of installation

with strong contribution from LAPP
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Dark matter puzzle

The dark matter problem is common to all projects

(except Virgo)

indirect detection (now)
—
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DM direct detection

The enigma of mass
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The enigma of mass

“ First Measurement ot 3D tracks of
Rn progeny @Modane
lonization released by the recoils of

214Pb and 210Pb when the alpha

particle 1s absorbed by a surtace.
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Powerful discrimination between
e- and recoils with BD'I" using
(@Cadarache neutrons

Q. Riffard et al. in prep.



The enigma of mass
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positrons with AMS

®* LAPP team 1s working on electron and Sl gg}j;

positron fluxes, and positron fraction PRL 113, 221102 (2014)
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The enigma of mass

antiprotons with AMS

* LAPP team 1s also working on £ | Preliminary +
antiprotons to protons ratio o et e T
. 10| o’ -
* One thesis and one postdoc : K :
* Preliminary results shown in April = ————l .’
- ¢ * AMS-02
10°} E
* [s this compatible with secondary E L
: 1 5 10 50 100 500
antiprotons? Is dark matter needed to IRigidityl (GV)
explain p/p rat10?
p p p A 10-3 arXiv:1504.04276(a,b]
e Pulsars do not produce antiprotons 9 ¢ PAMELA2012
8 ¢ AMS-022015
=
* p/p could be explained without dark 10-¢
matter component (for now) R
10 ¢ —  Fiducial
e AMS will publish soon the final result Pt Uncertainty from: SR Cross-sections
Propagation

W Primary slopes
W Solar modulation

1 5 10 50 100
Kinetic energy T [GeV]

on p/p...

10-°

Vincent Poireau
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EDL%WSSGalactlc CR with AMS

l. 'l‘ransport in the Galaxy 2. Solar modulation 3. Detection
Iss (h ~400 l\m)

AMS-02 data interpretation
- Origin of the proton/helium anomaly
- Two-halo scenario for propagation
- Impact of nuclear uncertainties on transport

Solar modulation and AMS-02 data
[omassetti & Donato. \pll 803, 15 (2015) - Neutron monitors for modulation time series
lomassett1, ApJL 815, 1 (2015) - New interstellar flux determination

lomassettu. \ V2. 5001 (2015)

[omassetti, 9 _"NI_' | (2015) . , , .
Maurin, Derome, Ghelfi ef al., AdASpR 55

lomassetti. PRC 92. 045808 (2015)

Ghelti er al., arXiv 1511.0865(
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DM 1ndirect detection

— Dwarf spheroidal galaxies orbiting the Milky Way
among the best targets for Fermi-LAT, H.E.S.S, etc.

1. New ranking of the best targets (J-factor)

(which parameterises the expected gamma-ray flux, independently of the choice of DM particle model)
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2. Public code to calculate J-factor from many targets (dSphs, galaxy cluster, ...)

http://lpsc.1in2p3.fr/clumpy/

Bonnmivard et al..

CPC (accepted)

Will Ret2 Coma UMa2




St N AGN with HESS 11

H.E.S.S. preliminary
E <100 GeV
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Detection at E<100 GeV

Declination (J2000)

200 ® Probe spectral turn-over

® Variability on year time-scale
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Enigriess AGN with HESS
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* Energy dependent variability |

“ Periodicity PhD thesis of Jill chevalier

** Periodicity Collaboration with Pasquale S. (LAPTh)



‘nigmass  Planck 2015 release

zzzz i TT e Data analysis on time ordered data & maps @

B 4000§_ 5 LPSC. Systematics dominated data

NME 3000;-

SIN: e Data available (temperature & polarization, full
1000%- mission, per frequency & per component).
0 Lensing is crucial.

~  300F

g 303 e No evidence of any deviation from the ACDM
-600 E

210 3io' 500 1000 1500 2000 250( model (curvature, neutrino, Gaussianity,
140 ] primordial spectrum shape ...)




tnigmass - Planck 2015 release

e Planck/BICEP/KECK common
analysis: no evidence of primordial
gravitationnal waves signal

e (Galactic dust polarized emission
larger than foreseen, everywhere
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e CMB interacts with hot gaz of
galaxy clusters (SZ effect)

e catalog of 1653 sources + y-map of
the diffuse emission



cnamass - Clusters with NIKA

NIKA intensity 2mm earnr . .
W State-of-art polarisation obs. of
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b3 ! o the Crab Nebula
02 120 02
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22° 00 o 2% electronics, first data analysis
5 59 . . . .
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0.0 performance characterisation.
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e §5Z is a powerful tool to constrain n_e,T. 3 |
Cosmology with cluster counts (mass o b Ao B

calibration) :
e High-resolution images of Planck clusters § o,
e Joint reconstruction of the intracluster oo o I
medium electronic pressure and density by e 2 |
combining NIKA, Planck, XMM-Newton o e | I.K\ / SMG
. i ‘ WNIKA/Hershel SMG -
and Chandra data Adam et al. arXiv: 03000 Bousts . NVSS pattio sources
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http://arxiv.org/abs/1510.06674
http://arxiv.org/abs/1510.06674
http://arxiv.org/abs/1510.06674
http://arxiv.org/abs/1510.06674
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Cosmology with LSST:
accurate photometric redshifts
are mandatory

Method checked on a billion of
simulated galaxies: the BAO

scale is well recovered.
(A. Choyer PhD thesis)
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Loop Quantum Cosmology

- Study of primordial cosmological perturbations (scalar & tensor) in the
case of an “euclidian phase” at very high density.

— Gomputation of the CMB spectrum - (4(1) — taking into account algebra
deformation of the general relativity due to quantum gravaity.

— Phenomenological study of black holes in rebond (or Planck stars).
Individual emission & integrated signal.

10 * seconde
' |

e L s L. Linsefors & A. Barrau, Phys.Lett. B748 (2015) 295-300
I N B. Bollict, J. Grain, C. Sthal, L. Linsefors, and A. Barrau, Phys.Rev.
D91 (2015) 8, 084035
A. Barrau, X. Gao, K. Noui, and A. Perez, in press for Phys.Rev. D
(2015)
A. Ashtekar & A. Barrau, Class.Quant.Grav. 32 (2015) 23, 234001
S. Schander, A. Barrau, B. Bolliet, L. Linsefors, and J. Grain arXiv:
1508.06786
B. Bolliet, A. Barrau, J. Grain, and S. Schander, arXiv:1510.08766

GRAND RESBOND

Enigmass
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http://arxiv.org/abs/arXiv:1510.08766
http://arxiv.org/abs/arXiv:1510.08766
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=i’ e o For the next years

MIMAC in China
- Collaboration with China (Isinghua (Beijing)) :MOU signed 15/11
- MIMAC-LowBackground 1 m? (ANR-2016?)
- AMS

- Flux noyaux du lithium a oxygene, identification 1sotopique, dépendance
temporelle

Cosmology

- NIKAZ2 ready for science
- LLST GCOB large beam to deliver, thin beam to design

- A new era for LSS'T" in Enigmass: Dominique Boutigny, who will be the

LSST-France PI, come back in February 2016. Should be the catalizer for
a new group (@ LAPP.



Enigmass

The enigma of mass

o
.

&3
A\

Convergeance
point

Ground

Convergeance point

Ground

CTA

lelescope convergeant point 1s
under the ground not 1n the sky

-->
This gives a larger field of view




cngmess - GW: aLIGO 01 run

* Sep 2015 — Jan 2016
e Two LIGO detectors

* Sensitivity surpassing first generation detectors
* Joint data analysis

nnet

LIGO Hanford GEO 600 NN
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IGO Livingston - : o
o A e
2 AN
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m O
— Analyze data, < Validate 5
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* Advanced Virgo will join for O2 run 1n 2016
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