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GeV to PeV Neutrinos in lceCube (Shiqi Yu)

3
@ Evidence for neutrinos from Seyfert galaxy NGC 1068 , JENGou0es
o0
. . . = 1 A
Looking for neutrinos from more Seyfert galaxies z
f 0 4 —p
. Observation of neutrinos from the Galactic plane E -1 1
-2 4
f Study on neutrino oscillations with DeepCore gives one 3 L . A
, . 2 43 42 41 40 3938
of the world’s best constraint on Amj, Right Ascension [de g]

Normal Ordering 90% C.L.
—— DeepCore 9.3 years (No FC)
—— DeepCore 8 years Verification Sample (No FC)

—— DeepCore 3 years - Analysis B (PRL 120, 071801)
—— DeepCore 3 years - Analysis A (PRD 99, 032007)

Significance
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GRAND: Giant Radio Array for Neutrino Detection (Ramesh Koirala)

3" GRAND is a radio detector

¥ CRs, ~-rays, and neutrinos produce extensive air
showers, from which radio waves are emitted mainly

due to the geomagnetic and Askaryan effects

\t‘ 1st phase of GRANDProto300 under construction
will be the pathfinder for GRAND10k

Study for New Physics Significance of point source detection
m Neutrino-nucleon cross-section 100s of UHE neutrinos in 3 years
at UHE ~ 0.1° angular resolution

= Neutrino decay
71, =10 "Mpe ? uniform
6

=

10”
Angular Resolution [deg]

500

m Lorentz-invariance violation

m Active-sterile neutrino mixing
m Pseudo-Dirac neutrinos

m Indirect detection of dark matter
or energy

m etc.

-

100

e

Significance in standard deviations

Number of Events

10!
New Radio Emission Mechanism
m geosynchrotron: clover leaf pattern

o

K. Fang et al., JCAP (arxiv:1609.08027)
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G@ Giant Radio Array for Neutrino Detection

~ Cosmic ray

ll-dlw omission

- Antenra optmized tor borzontalshowers
- Bowtadesion 3 peroendiculr s
Freauency range: 50-200 Mz

+ nter-antenna spacing: s

K. Kotera, ICRC2021 (arXiv:2108.00032)
1077,

s Tang et al.

uewreIsng olounE A 10

GRAND200K integ. (10 yr)

Vs v =121 - \

L LA S L
107 108 10°
Neutrino energy E, [GeV]

Guaranteed to detect UHE cosmogenic neutrino
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Dark Matter Direct Search Experiments (Qing Lin)

&b Efforts have been paid heavily on > 10 GeV =
heavy DM and < 10 GeV light DM searches

& No positive signal found yet

& Bolometer and semi-conductor are leading

the search for light DM

50 Liquid xenon time projection chamber is
leading the search of > 10 GeV DM

@ DM detectors are getting used in neutrino

measurements

PandaX-4T
PRL 130, 021802 (2023)
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DAMPE: 7 Years in Space (Chuan Yue)

\ DAMPE reveals spectral softening features

in CR nuclei at ~ O(10) TeV, which are likely an

imprint of a nearby CR source

,./ DAMPE shows unexpected hardening features
at ~ 100 GeV/n in the B/C and B/O spectra

Q > 300 ~-ray sources are detected, including

Fermi bubbles and Galactic center excess

Stringent upper limits on DM annihilation/decay

into monochromatic ~-rays are obtained

preliminary ~ 60°

Source Type
AGN

Pulsar
SNR/PWN
Binary

Global Cluster

Unassociated

Total

+ AGN * pulsar @ SNR/PWN M Binary + Global Cluster ™ Unassociated

Number
236

40

6

5

2

14

303

BJC flux ratio

EZ® x Flux [m? s sr' (GeV/n)'®]
8

CR Helium
T T T T
(] ATIC-2 (2009) DAMPE 2021 ]
DS PRL 126301102

CREAM-II (2017)
—&— NUCLEON (KLEM:2017)
—®— DAMPE (this work)

(R

*

. o ”,Q",Tih

'-g'f*'. 'l

{

el b bena oy

¥ .
Ey = 344157 TeV|

200
I L
10° 10° 10° 1
Kinetic energy [GeV/n]
0 1
B/C Ev= 98.9°53°0%° Tev
020 4
vi= 0356005000
= +0.024+0,008
¥2=0.20125054" 0000
010F 1
008 HEAO-C2 % -
CRN-SpaceLab2 % é0'%- (S
ATIC-2 3 oo
S RS 1T
TRACER | hF--.
0.04 PAMELA R
003} © AMS-02 N
* DAMPE =0. |
Total (stat.+syst) uncertainties ~ (pre-DAMPE GALPROP fit)
002

10 107 10°
Kinetic energy (GeV/n)

Significance ~ 5.6 (GEANT), 4.40 (FLUKA)
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4 HAWC reveals TeV halos around nearby pulsars,

and detects TeV emission from microquasar SS433

‘ HAWC firstly observes ~-ray emission at 1-100 TeV
in the Cygnus cocoon region, which are likely emitted »
from freshly accelerated CRs with 10 TeV-1 PeV

Dec. (deg)

109 104
RA [deg)

A 25/18/4 sources with > 56/100/177 TeV ~-rays T o
are found in the HAWC Pass 5 data (2400 days)

Science 2017 Vol 358, Issue 6365 pp. 911-914

Markarians
Crab Nebula

Galactic plane Geminga & Monogem
halo

LB Lo sm

summa 0SS M summen 0T ETS M
) i

Preliminary

L 202406 802w Y202 488 wuru
@ ‘Sopscance (1)

Nature, volume 5, pages 465-471 (2021) ’ - VTS
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~-ray Astronomy Results from LHAASQO (Zhe Li)

LHAASO detects a UHE photon with 1.42 PeV [ Ezézarey. io:easar wases ociar ]

=ED

from the Cygnus region and 43 UHE ~-ray sources SO oo >

LHAASO finds a TeV afterglow from a narrow

jet in the extremely bright GRB 221009A Eor \
LHAASO measures diffuse y-ray emission of o
the Galactic plane from 10 TeV to 1 PeV —sool- ’

|
[ 500
X[m]

& Constraints on LIV and decaying DM are given

82 sources with the Galactic latitude |b|<12°

EAN/GE (cm® ")

Index

10
Energy (TeV)

,IHMS;,WM catalog ‘ N LHAASO Coll, 2023, arXiv:2305.17030 LHAASO Coll, 2021, (Science, 373,425
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Cosmology with Square Kilometer Array (Xin Wang)

COSMOLOGY WITH SKA-MID

= Medium-Deep Band 2 Survey
= Hl galaxy redshift survey z ~ 0.4
= coverage: ~ 5000 deg?
= Wide Band 1 Survey
= a wide continuum galaxy survey
= HI IM in the redshift range z = 0.35 — 3
= coverage: ~ 20,000 deg?
= Deep SKA1-LOW Survey
=EOR
= wide-shallow, a medium-deep, and a deep survey

HI INTENSITY MAPPING <

=== DETF IV + Planck
— Facility + Planck
= _Planck only

ONE
®0%

.
@
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XENONNT: Dark Matter and Beyond (Sthlao Liang)

120 T T T T T
@ XENONNT LowER Result: no excess
100k | XENONIT i
@ Data agree with background-only model E 80 I [ ]
>
® XENONIT excess excluded by 4o 7% [ I
2 aof l 1
@ XENONNT
Cy XENONnT WIMP S| search result ol , :
T Iy
@ 2.58 x 107*" cm? (90% C.L.) at 28 GeV/c? S (N LI R S
Energy [keV]
@ 1.6x improvement from XENONL1T with shorter life time
% 107 PandaX-4T, PRL 127, 261802 (2021) 1077
XENONNT Upgrades = XENONIT, PRL 121, 111302 018)
% 10-u4 A -8
g 1078 4
Reusing XENON1T infrastructure é 1045 — XENONNT
H L 107 (This work) 1
g 8
S q0-16 "% 10-10LCAST (m, <10 mieV)  piB stars E
x3 | 1/6 $ WSS
é 10747 1011} £ o o T
Active Volume Backgrounds E l g
g ) 2
ST 10 1071857 10 To-n
WIMP Mass Mpy [GeV/c?] oo
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DarkSide-20k Experiment (Tianyu Zhu)

The DarkSide-20k Experiment

* Below ~1400m of rock (3400 m.w.e)
* Muon flux reduction factor ~10¢

Sensitivity to WIMPs

Exclusion 90% C.L

q The DarkSide-20k Inner Detector

* TPC: 50 tonnes of UAr depleted in
39Ar, 20 tons in fiducial volume.

+ Active neutron veto integrated lateral

TPC walls with Gd-loaded PMMA

@crylic) :

« Reflector cage cover the TPC inner
volume using TPB coated ESR foils

« Large SiPM based photo-detection
covers the top and bottom of the TPC

uc

Sensitivity to CCSN Neutrinos via
q CEVNS Process

* During a core collapse supermova,

O Projected 6.3 fraT
for DS-20k S| WIMP-nucleon
cross-section with a nominal
20x10 ty exposure.

©Only o instrumental background _
eventsin 200t yr

© Expected neutrinos: 3.2 events in
200tyr

© Low mass WIMPs covered by
Maxim Gromoy

Zhao-Huan Yu (SYSU

o -
\\\\\\ P through neutrinos (-10s erg)

0% of the energy is emitted

+ Neutrinos via CEVNS process are
observed as low-energy S2 only nuclear
recoil signals.

* Expected signal and background in 8

for a SN burst at a distance of 10 kpe

DarkSide 20k A
TN SN 1814 13066
20Mg SNan 305 005
nar 13 ns
external background 15 55
singleclectrons 07 51

My (av/c?)
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Light DM Searches with DarkSide-LowMass (Maxim Gromov)

Structural supports

(> DarkSide-LowMass is a well-optimized LArTPC
that will significantly increase the search capabilities
for light DM particles

TPC/Veto
optical barrier

TPC photosensors
(same at bottom)
FIDUCIAL VOLUME
Aerylic vessel

Depleted argon
active(fiducial)

T Several years of data taking are enough to achieve

main physical results oo Butor voto
pheren

Bt voto

i Almost all technologies and methods are developed =t

Veto photosensors

and available

Double walled cryostat

PROJECTED AND CURRENT 90% C.L. UPPER LIMITS
. ON SPIN-INDEPENDENT DM-NUCLEON SCATTERING
LOW-BACKGROUND SIPMS DEVELOPED FOR DARKSIDE-20K ™ 10¥ g
a1 l FOR 1 T YR EXPOSURE

DEVELOPED WITH FONDAZIONE BRUNO KESSLER (FBK)
Photodetection efficiency: > 40% at 77 K

107

PDU packaging and
assembly at Nuova
Officina Assergi
(NOA) at LNGS

]
i)
Dark count rate: <0.01 Hz/mm? at 77 K (7 VoV) " 1020
SNR:>8(TPC) 5 E
g 1077 i
g "
O 140 W
o E\ oy CRESST-III
2 10417
PhotoDetection Unit (PDU) g E
[8x12mm?] (16 tiles, arranged into 4 channels) Optical Plane 5 1042k
Tile (24 SiPMs) [20x20 cm?] (G6s PoUS) 3 E
[5+5 cm] 8 10P e
PDU PRODUCTION PIPELINE 8 104 FER2
-
-
o
=]

104

7 o
3x107 2 2 3 4 5678490 20

m, [Gev/c?]
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First Results from the LZ Experiment (Dongqing Huang)

é LZ detectors are performing well and backgrounds are within expectations

\6; With its first science run, LZ has achieved world-leading WIMP sensitivity, and

been demonstrated to be the most sensitive dark matter detector ever built

4 LZ plans to take 1000 live days of data (x17 more exposure)

4.50

4.00~

w

9

5
T

log,0(S2¢ [phd])
w
wn
3
T

w

9

G
T

WIMP-nucleon og; [cm?]

w

1=

S
T

1 1
0 10 20 30 40 50 60 70 80 10 10° 10° 10*

Slc [phd] WIMP Mass [GeV/c?]

e
9
)
S
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ALETHEIA, a Low-mass DM DD Experiment (Junhui Liao)

$ ALETHEIA: A Liquid hElium Time projection cHambEr In dArk matter

ﬁ DM signals do not necessary show up as NR recoil
only: ER only and ER & NR coexistence also possible

$ The ALETHEIA project is supposed to only have
single-digit number of ER and NR backgrounds with
a 1 ton - yr exposure, and is sensitive to any kinds of
DM signal combinations

% The viability of a single-phase LHe
TPC has been demonstrated R

Zhao-Huan Yu (SYSU)

| cbmsLite 2016
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SuperCDMS 2014

== ~DarkSido50 low-mass DM 2022

PandaX 2021 - XENONNT 2023

10
WIMPs mass (GeV/c?)

PICO-0T7 |

1Z2022

= .wa
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PandaX-4T: Solar Neutrinos and Low-mass DM (Wenbo Ma)

W The low-energy analyses in the PandaX-4T

commissioning run yield world-leading sensitivity

H

p—————] xevonrr

B16-GS98 prediction

PandaX-4T

for solar ® B CEvNS and low-mass dark matter 0

10 15
Solar v flux [x 10%cm2s~1]

1 Analysis on S2-only channel gives better

DM-electron constraints at low-mass region

%1 Low-threshold analysis techniques will be

further employed in science run 1

—— this Letter
Sensitivity (+10)
v floor

XENONIT S2-only

(a) Fpm =1 (b) Fom ~ 1/

36L = This work (constant-W)
* This work (P4-NEST)

Sensitivity (+10)
ON10 ESIE
m—sxv

Tk

oS C g0
10740'

-3

DMe-electron cross section [cm?]

103

10~ o

05 0.1 05 1 5 0.1 012 05 1
DM mass [GeV/c?] DM mass [GeV/e?]

Zhao-Huan Yu (SYSU) Astro-particle Physics & Cosmology Sum
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{5 Formation of the CvB

ﬂ Impacts of the number of neutrino families
Negr on the Hubble rate, BBN, and CMB

B8 Neutrino masses >~ m, & large-scale structure

Neutrino free-streaming & CMB

u Neutrino self-interaction & the Hy tension

I” CMB lower bounds on the neutrino lifetime

() Precision cosmological observations have allowed us to infer the properties of
the cosmic neutrino background, from which to determine neutrino properties,
e.g., masses, effective number, non-standard interactions, lifetime

Zhao-Huan Yu (SYSU) Astro-particle Physics & Cosmology Summary July 2023 17 / 31
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Multimessengers in Probing the HE Universe (Arman Esmaili)

.. Alot can be learned from electromagnetic cascades

9 There is a tension between IceCube neutrinos
and Fermi-LAT EGB

" The tension points toward “opaque sources”
B requires high densities to make the source

opaque to ~-rays, while the protons still can be
accelerated to ~ 100 PeV

f Extension of EGB data to multi-TeV range can
further constrain the sources igh

Neutrino and gamma-ray connection 40
Any source that produces neutrinos, should produce gamma-rays also: it
p+p— 1+ X pty—omt+ X 7
~ 30 tension for Eor =10 TeV 5,
Lep+v ep+tv \5
etv+rv l setv+v ]
~ (4-5)o tension for Eyr=1TeV =
70— 2y 3
<
More precisely IS5 g B _ Ky E
(conservative assumption) 3 ; 2y Qu., (Ev) op "2 @y(Es)
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Origins of High Energy CRs/Neutrinos (Zhuo Li)

5 Are there neutrinos from LHAASO sources as PeVatrons?

@ The neutrino flux is too weak to present neutrino telescopes
“ Are there ~-rays associated with TA CRs?

@ Need deeper v-ray/neutrino observations

@@ Are there ~-rays associated with neutrinos?

UHECR
@ AGN jets/GRBs/TDEs disfavored

gamma-ray

neutrino

@ Starbursts/star forming galaxies promising VQ

Neutrino--gamma-ray connection

host galaxy
Nt —
4 N zr’ae:+;+v +;, — W e
ey ¢ ﬂyn,, Temporary association: A¢ 55 At
N+7° flux
At ~ BCR— ~ 10%yr
‘?4\ Iy U R
e’(p)—)synch/IC / Aty ~ 1/cnysy oy, ~ 10778y,
Connections:

I neutrino — secondary electron/gamma-ray ¢

Il. - neutrino — primary electron/proton 1
Zhao-Huan Yu (S )
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HE Astrophysical Neutrinos Measurements (Ninggiang Song)

g8 - - .y
&( Determining neutrino flavor composition at the source

@ Pion decay well separated from muon damped by 2040 -

‘ Breaking pp/py degeneracy with Glashow resonance

* Probing new physics and with future measurements

@ Search for neutrino decays with neutrino telescopes

and oscillation experiments

@ Probe micro black holes at neutrino telescopes

o
& os pAa !
§
& o
& o "
o >
» ndécay
/ o
" 200 G2 K 8y 997G

Sty octaiors w0
i regions 30.7% CA.

=80 2040080

03 /- 2020 orof B yr09 7K CRT
~==20a0(pr0, ) €13y 0y
10 /"= 2040 Gpof ) Combon

2040

00 01 02 03 04 05 06 07 08 09 10
Fraction of v, fe, s

NS, Li, Arglelles, Bustamante, Vincent, JCAP/2012.12893
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05 05 o7 08 03 10
Fraction of v, fo. o

o

3rd to 1st peak ratio

1st peak energyz,

All future v telescopes

2040 proj.

U
NG
Liu, NS, Vincent, 2304.06068

Showers

v, CC
——BH M.=3TeV |
- - -Single Hadron

100 ln 10° 10° 10
eV)

Mack, NS, Vincent, JHEP 2019/1912.06656
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HE Neutrinos & r-process Nuclei from Collapsars (Gang Guo)
@/ Revisit HE neutrino production inside the progenitor star of collapsars and
investigate a novel connection between HE & LE neutrinos from collapsars
@ HE neutrino production at jet-induced shocks in GRBs/CCSNe

@ HE neutrino production deep inside progenitor star

@ HE neutrino production at internal shocks inside progenitor star
@ Antineutrinos from [3-decay of synthesized elements & N . 7 o
& 4 EH 0,
X - 7’ i
. . . . EL S
@ Oscillations of LE antineutrinos . .
0 s
. . T . less subshocks, B decay of
@ Neutrino pair annihilation e ocks Pacoscive ncli
e ii
i
colla sar
! 10% erg/s o 10%ergs o g 3
”/‘ir // \'.H", no ann. B R / 10% erg's
w7 vt vitham, — T Seellar envelope
" ‘“““ e . Collimated jet
o V5 with 3, —
. . with ann 2: \ Collimaion
oo Y ¢  significant effects shogly
Vg #¥,#V., with ann. \ . 5 " due to angihilation Internal sho:ks\
neutrino-dominated v, -dominated‘: ‘\\\ 100 Emoy 19 Pre-cpllimated lef‘\‘
0.001 .
ETev) " E(Tov) ° E(TeV] o Murase+13
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Neutrinos from AIC of White Dwarfs (Chun-Ming Yip)

Q Accretion-Induced Collapse (AIC) and explosion of ONeMg white dwarfs is
the 3rd supernova model, which have not directly observed

10%3 T

@ AIC mechanism: Collapse & Core Bounce  _
o
O
@ Simulation of AIC including neutrino -
- >
production and transport 5
G
@ A very bright neutrino burst is associated 2 1
s
with AIC g
o
@ AIC could be distinguished from standard 1095 o5 o o6 o8 o
Time [s]
supernova models
ONeMg
£O white dwarf
model Type la CCSN AIC
progenitor CO white dwarf massive star ONeMg white dwarf
neutrino signal faint
EM signal faint
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«» Primordial black holes (PBHs) could be a fraction of

dark matter and emit neutrinos by Hawking Radiation

1072

‘l Null observations of antineutrino flux from several

=
neutrino detectors are used to set new constraints on Euw
PBHs as a DM candidate I

s — SK(wgupaz0)
E= The DSNB serves as an irreducible background N o
HK Expected(Bernal2022)

that forms a sensitivity floor in PBHs parameter space 10

107 1016
Mppn(g)

Fiducial DSNB model
—— Mppy =2+10"
— Mpgy =12 10%
—— Mpay =52 10% SNO[Aharmim et al.2004]
Borexino [M. et al.2021]
SK-LILINK. et al.2012]
SK-IV[K. et al.2021]

| KamLAND[Abe et al.2022]
JUNO[Abusleme et al.2022]
DSNB[Moller2018]

Atmospheric 7 K. et al.2018]
DSNB 5 [Moller2018]
Reactor . [Battistoni2005]

Neutrino Flux (MeV-" s cm~2)
Neutrino Flux (Mev~! s~1 cm~2)

0 15 20 2 3 10
Neutrino Energy (MeV)

0 5 20 %5
Neutrino Energy (MeV)
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Solar Atmospheric Neutrinos (Kenny, Chun Yu Ng)

" Solar atmospheric neutrinos could be probed by IceCube and future KM3NeT

\:j The solar atmospheric ~-ray flux are not fully explained

‘
-~ Entering Events
i A complete model is necessary for accurate neutrino flux 1og S Starting Evem#

NT (Solar Min) T

| —>
Signal

® Anomalous signals

+++ 4l
+

from the Sun may imply

+

E,dN/dE,, [ Events ]

£

new physics, such as

dark matter &
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Supernova Neutrinos and Spectral Retrieval (Xurun Huang)

. The next Galactic Core-Collapse Supernova (CCSN) is imminent
44 Neutrinos play a key role in stellar core collapse

. Intense MeV neutrino flux would last for 10 s

o 10° events in detectors lead IIL. Detection and spectral retrieval (10 kpc)
to a precision of a few percent waf T predictions | #0F T S predictions 3
— mock data 00f — mockdata |
. - 2500F |
in the retrieval of spectral HK IBD-p oo RN vPb(NC)
20F D,4+p—et+n] S v+Pb— v+Pb §
parameters 1S N sNowGLoBES | *F SwC
1000 LY E mE 1
200F 4 E|
700 T T r o0 E 100E ~ 10 E
600f Ve (L,: v luminosity) L R (e T B e e N
= — "“&_S““‘gfd en, E, [MeV] (E;: muclear recoil energy)  Ey [keV]
v 500 f g ] arXiv:2305,00392
) breakout burst
) TV 250k —o— predictions ] —e— predictions
a 00 . —— mock data 200 —— mock data
= 300 F preshock burst CEUNS 200f DUNE vAX(CC)] HK cES
> 150F q
i Ow E 4 'NOwGLo. ]
100 v trapping 1ok SNOwGLoBES | 100]
0 L poo e oo e oF
sof 1
’ ity [ms] (t: Svolution time) / ~ ~2500
XH&Zha&Chen, ApJL (2021) [ R T T} 020 30 40 5060 7

4 60
E, [MeV] (£,: reconstructed v energy) E, [MeV]
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Constraining DM with eROSITA Early Data (Chingam Fong)

il Early data of eROSITA are used to produce
one of the best limits on DM lifetime in X-ray
c/m By converting the limit into a few DM models
new parameter space has been ruled out

><< With eROSITA planned data release coming
up in Sep. 2023, even stronger limits could rule

out the minimal neutrino standard model

A

previous x-ray survey:

S5
T

3
g 10-10}
5102 4
2 o
5§ &
= —— Null Model, x? =167.93 —— DMsignal @ Ax? = & 107 i
2103 Cosmic X-Ray Background Model + DM, x? =170.77 - @
—— Instrument Background TM1 Data
[ 1012

g 3

8
T

W b :
%Ww”[ﬁ [) “\ MH{W“WM ‘m”f‘N‘n‘”\”,“' ﬁ‘ﬁmﬁ%"d T jomL o eFEDS limit BBN limit B

—— projected MW center

Ratio to Null Model
e £ =

—— projected all sky L
10-14Ls AR
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Forbidden DM Combusted @ SMBH (Yu Cheng)

@ Intrinsically, forbidden dark matter cannot  How to Test Forbidden DM? @it L

be indirectly probed )< ‘ A= (mp—my)/my~ 1%
=) v, ~01

% However, by considering the DM velocity ' e Typical DM veocity ~10°2

increased by supermassive black holes,
Fermi-LAT data for point sources around
SMBH can be used to test forbidden DM

@ Core: Isothermal Gas

Q=012 21

. 2 g0
b A =005 > 2126640
20

@ Spike: Conductive Fluid

s

@ Density and Velocity

E2N/dE, [MeV cm

Profile
@ Fitting the Fermi-LAT T e - (or) = 15 (em/g)x (k)
2 10 93% C.L. 18,
Data Xékg =1408 b 99% C.L.
1 0 o T '
@ Right-handed Neutrino ! m, [GeV] ay
Model « 15t Peak @ 6.6 GeV * 2™ Peak @ 141 GeV
(ov) = 2.56 x 10 5cm3s~1 (ov) = 5.32 x 10" 2*cm3s ™!
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Cosmological Constraints on superWIMPs (Jan Hamann)

M SuperWIMP dark matter interact so weakly with SM that it never gets
thermalized in early Universe

) SuperWIMPs could be produced via WIMP decays

@ Cosmological observations of BBN, CMB, Lyman-« forest can be used to

probe supersymmetric superWIMPs like gravitinos and axinos

Axino mass — neutralino mass parameter space

Axino f, = 10 GeV

Gravitino superWIMP constraints

not superWIMP

ma [GeV)

esm

| 4 (unitarity bound)
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@ ~-ray bursts are candidate sources for ultra-high

energy cosmic rays

@ Only protons at the high energy end can escape
from the burst and the host galaxy with a small
deflection angle and delay time

“» Neutrons can escape easily

@ IceCube upper limit on neutrinos from GRB 221009A

@ Auger and TAX4 can constrain the model soon

CR acceleration in GRBs

External Shock

The Flow decel o
the surrounding medium

collapse

Gamma-ray bursts are short-d

~10"cm

>10'cm

Credit: P. Meszaros

flashes of g y

occurring at cosmological distances.
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detected CR counts

10?

Summ,

HE v’s & UHE CR Outburst from GRB 221009A (Haoning He)

- GRAND 200k 6 =45
—— GRAND 200k 6 =90
—= neutrinos w/o syn cooling
—— neutrinos with syn cooling
IceCube 90% CL UL, FRA, TO[-1,+2]h, p=2.0
IceCube 90% CL UL, FRA, TO[-1,+2]h,p=1.5

synchrotyon cooling
of muons and pions

-3
100 10% 10 10 107 10 10 10

&lev]

— expected GRB UHECRs =1
— expected GRB UHECRs 1 =0.3
— expected GRB UHECRs, =0.1

100] —= erpeced acktound RS
- Tt bt GRS UHECHs ondbockgroundn =1
10!
Expécted UHECR counts
i/ by Auger. .
1007 l2030 2040 2050 2060 2070
Year
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pNGB DM, Cosmic Strings, and GWs (Zhao-Huan Yu)

«¥ A UV-complete model for pNGB DM with  ,,.[ °
a hidden U(1)x gauge symmetry is studied oo L AN O o 102
4 A UV scale vg higher than 10° GeV is o .
required to suppress the DM decay width and 5 -
. 107 - 100
DM scattering off nucleons
N 1016
X The U(1)y spontaneous breaking would 10
induce cosmic strings with high tension, b it B\Os\mOd\el\ o 100
. . . 10° 10 10! 102 10 101 105
resulting in a stochastic GW background ve (CeV)
with a high energy density 100 g T
1021 ’Iy' f : i
klnks ‘} / 104 L 1
A el
o T
kmks 5w
w ~T S Ll
1002 [ ]
1014 | —-=- BP2, Gu=120x 10"'%, BOS model |
Loal e BP2, Gu=1.20x 10", LRS model |
\ kmks wl;o“’ 11‘)E ‘ 19}5 ‘ 1&"‘ ‘ 18'2 ‘ 12)“ ‘ 12)2 ‘ 10*
f (Hz)
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@ There are 13 experimental talks and 14 phenomenological /theoretical talks
covering cosmology, neutrino astronomy, ~-ray astronomy, cosmic-ray
astronomy, radio astronomy, dark matter searches, and gravitational waves
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@ There are 13 experimental talks and 14 phenomenological /theoretical talks
covering cosmology, neutrino astronomy, ~-ray astronomy, cosmic-ray
astronomy, radio astronomy, dark matter searches, and gravitational waves

@ We are in the multi-messenger astronomy era!

@ The interplay among all viable messengers can help us deeply explore new
regimes in astrophysics, cosmology, and particle physics

From Shiqi Yu's talk
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