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Ein neues Elektrometer fur statische Ladungen.
Dritte Mitteilung?).

Von Th. Wulf.

Die vorliegende Mitteilung enthilt einige
Verbesserungen des frither beschriebenen Appa-

rates, besonders zur Erhohung seiner Transport-
fahigkeit.

Theodor Wulf

He taught physics at Valkenburg, a Jesuit
University from 1904 to 1914 and 1918-1935.
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Radboud University {T5¢

MiNe X
Faculty of Arts ~25000 students
Faculty of Law
Radboud University Medical Centre 5886 FTE staff
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Faculty of Philosophy, Theology and Religious Studies 350 FTE professors

Faculty of Social Sciences
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Institute for Mathematics, Particle Physics and Astrophysics (IMAPP)
Department of High Energy Physics

Department of Astrophysics } Astroparticle physics
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Solar Orbiter

.
"

Taking the closest ever images of the Sun,
observing the solar wind and the Sun’s polar
regions like never before, unravelling the
mysteries of the solar cycle

Jorg R. Horandel - opening ECRS - July 2022 11


https://www.esa.int/Science_Exploration/Space_Science/Solar_Orbiter
https://www.esa.int/Science_Exploration/Space_Science/Solar_Orbiter/Solar_Orbiter_s_first_images_reveal_campfires_on_the_Sun

Living Reviews in Solar Physics (2022)19:2 Quasi-parallel shock
https://doi.org/10.1007/s41116-022-00033-8

REVIEW ARTICLE

®

Chedcktfor
updates
Extreme solar events
1,2 1 3,4 Quasi-
Edward W. Cliver *“ @ - Carolus J. Schrijver’ - Kazunari Shibata™" - perpendicular Flare-
. 5
llya G. Usoskin shock accelerated
particles
Received: 12 January 2021/ Accepted: 12 January 2022

© The Author(s) 2022 .
Reconnection

R

Ha flare

Fig. 44 Standard CSHKP-type model for eruptive flares showing the flare-resident particle acceleration
site at an X-type reconnection point above the flare loops and below the disconnected CME (over time,
the X-point will develop into a neutral current sheet between the flare loops and the CME) and CME-
driven shocks (quasi-parallel and quasi-perpendicular). Image adapted from Cliver et al. (2004)

Fig. 35 CME observed on 28 October 2003 during the Halloween storms (Gopalswamy et al. 2005a, b;
Webb and Allen 2004). The measured linear speed was 2,459 km s~ versus an average CME speed
of ~ 450 km s~ '. The CME was associated with both an extreme geomagnetic storm and a severe solar
proton event (G5 and S4, respectively on the NOAA Space Weather Scales (http://www.swpc.noaa.gov/
noaa-scales-explanation). (LASCO CME image and Extreme-ultraviolet Imaging Telescope (EIT;
Delaboudiniere et al. 1995) image of solar disk. Image reproduced with permission from https://sci.esa.

i ho/-/4 -lasco-c2-i -of-a- 1gh ESA ASA
int/web/soho/-/47806-1asco-c2-image-of-a-cme, copyright by ESA & NAS Jorg R. Hérandel - opening ECRS - July 2022 12
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https://link.springer.com/content/pdf/10.1007/s41116-022-00033-8.pdf

Article

Detection of a particle shower at the Glashow
resonance with IceCube

https://doi.org/10.1038/s41586-021-03256-1
Received: 28 July 2020

Accepted: 18 January 2021
Published online: 10 March 2021

\E\ Check for updates

The IceCube Collaboration*
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Fig.1|Visualization of detected photons at different
timesand distribution of early pulses. a, Schematic
of anescaping muon travelling at faster than the speed
oflight (inice) andits Cherenkov cone (orange). The
muons reach the nearest modules (DOMs 54 and 55on
string 67) ahead of the Cherenkov photons produced
by the EM component of the hadronic shower (blue) as
thesetravel atthe speed oflightinice. Thebluelineis
associated with the average distance travelled by the
mainshower, while the orange line extends further and
isassociated with the muons. Eachblack dotarranged
verticallyisaDOMonthe nearest string, with the two
(slightly larger) dotsinside the orange cone the first
twotoobserveearly pulses. The time ¢, indicates the
approximate time elapsedsince the neutrino
interactionatwhich this snapshot graphic was taken.
b, Eventview, showing DOMs that triggered across
IceCubeatalatertime. EachbubblerepresentsaDOM,
withitssize proportional to the deposited charge.
ColoursindicatethetimeeachDOM(firsttriggered,
relative to our best knowledge of when theinitial
interaction occurred. The smallblack dotsare DOMs
further away that did not detect photons 3 ms after ¢,.
¢,d, Distributions of the deposited charge over timeon
thetwo earliest hit DOMs, 54 (¢) and 55 (d). The dotted
redlineisat¢; =328 ns, theinstantshownina. The
histograminred (blue) shows photonsarriving before
(after) t,, and the blue shaded region denotes
saturation of the photomultiplier tube.
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Fig.4 |Measured flux of astrophysical neutrinos. Global picture of
astrophysical neutrino flux measurements®"**, cosmogenic neutrino upper
limits (UL)*>>*3> and the ultra-high-energy cosmic-ray spectrum®®. The y axis is
givenintermsoftheenergy, £, squared times the flux, @. We assume theratio
v:v=1:1 aflavourratioofl:l:1at Earth,anastrophysical spectrum measured
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https://www.nature.com/articles/s41586-021-03256-1

Article

SOUrces

Ultrahigh-energy photonsup to1.4
petaelectronvolts from12y-ray Galactic

https://doi.org/10.1038/s41586-021-03498-z

Received: 21 October 2020

Accepted: 26 March 2021

Published online: 177 May 2021

M Check for updates

LHAASO, Nature 594 (2021) 33-36
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Fig.1|Spectral energy distributions and significance maps.a-c,Dataare
shown for LHAASOJ2226+6057 (a), LHAASO J1908+0621 (b),and LHAASO
J1825-1326 (¢). Spectral fits with alog-parabolafunction (solidlines) in the form
of [E/(10 TeV)] @ Pleelt/10TeVl qre compared with the power-law fits E/ for: a=1.56,
b=0.88andl=3.01(a);a=2.27,b=0.46and/'=2.89 (b);anda=0.92,b=1.19
and/"'=3.36(c). Thedotted curves correspond to thelog-parabolafits
corrected for theinterstellar y—y absorption (see Methods for the radiation
fieldsand Extended Data Fig. 6 for the opacity curves). The comparison of the
power-law (PL) model and thelog-parabola (LOG) model with the Akaike
Information Criterion®® (AIC) gives: AIC, o =12.3 and AIC;, =24.4 for LHAASO
J2226+6057; AIC,oc=15.1and AIC;, =30.1for LHAASO J1908+0621; and

Jorg R. Horandel -

AIC,oc=11.6 and AIC;, =14.8 for LHAASOJ1825-1326. Theinsets show the
significance maps of the three sources, obtained for y-rays above 25TeV. The
colour barsshowthe squarerootofteststatistics (TS), whichisequivalent to
the significance. The significance (TS) maps are smoothed with the
Gaussian-type point spread function (PSF) of each source. The size of PSFs (68%
contaminationregions) areshownatthebottomright of eachmap. We note
thatthe PSFs of the three sources are slightly different owing to different
inclination angles. Namely, the 68% contamination angles are 0.49° for
LHAASO]J2226+6057,0.45° for LHAASOJ1908+0621and 0.62° for LHAASO
J1825-1326.Error barsrepresent one standard deviation.
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https://www.nature.com/articles/s41586-021-03498-z
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FIG. 1. Top: energy spectrum scaled by E- with the number of

detected events in each energy bin. In this representation the data

FIG. 2. Energy density obtained with the best fit parameters ot provide an estimation of the differential energy density per

the benchmark scenario used for 1llustration, as des.cribed n the decade. Bottom: energy spectrum scaled by E° fitted with a
text. The dashed curve shows the energy range that 1s not used 1n sequence of four power laws (red line). The numbers
the fit and where an additional component is needed for (i =1, ...,4) enclosed in the circles identify the energy intervals
describing the spectrum. where the spectrum 1s described by a power law with spectral

index y;. The shaded band indicates the statistical uncertainty of
the fit. Upper limits are at the 90% confidence level.
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Multi-messenger astroparticle physics
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RESEARCH

RESEARCH ARTICLE SUMMARY

NEUTRINO ASTROPHYSICS

Multimessenger observations of a
flaring blazar coincident with

high-energy neutrino IceCube-170922A

The IceCube Collaboration, Fermi-LAT, MAGIC, AGILE, ASAS-SN, HAWC, H.E.S.S.,
INTEGRAL, Kanata, Kiso, Kapteyn, Liverpool Telescope, Subaru, Swift/NuSTAR,

VERITAS, and VLA/17B-403 teams™t

INTRODUCTION: Neutrinos are tracers of
cosmic-ray acceleration: electrically neutral
and traveling at nearly the speed of light, they
can escape the densest environments and may
be traced back to their source of origin. High-
energy neutrinos are expected to be produced
in blazars: intense extragalactic radio, optical,
x-ray, and, in some cases, y-ray sources
characterized by relativistic jets of
plasma pointing close to our line of
sight. Blazars are among the most
powerful objects in the Universe and

are widely speculated to be sources 6.5 .- :

of high-energy cosmic rays. These cos-
mic rays generate high-energy neutri-
nos and y-rays, which are produced
when the cosmic rays accelerated in
the jet interact with nearby gas or
photons. On 22 September 2017, the
cubic-kilometer IceCube Neutrino
Observatory detected a ~290-TeV
neutrino from a direction consistent
with the flaring y-ray blazar TXS
0506+056. We report the details of
this observation and the results of a

Declination [°]

multiwavelength follow-up campaign. 5.04.

RATIONALE: Multimessenger astron-
omy aims for globally coordinated
observations of cosmic rays, neutri-
nos, gravitational waves, and electro-
magnetic radiation across a broad
range of wavelengths. The combi-
nation is expected to yield crucial

[T DR . - 1. e N7

mic rays. The discovery of an extraterrestrial
diffuse flux of high-energy neutrinos, announced
by IceCube in 2013, has characteristic prop-
erties that hint at contributions from extra-
galactic sources, although the individual sources
remain as yet unidentified. Continuously mon-
itoring the entire sky for astrophysical neu-

trinos, IceCube provides real-time triggers for
observatories around the world measuring
y-rays, x-rays, optical, radio, and gravitational
waves, allowing for the potential identification
of even rapidly fading sources.

RESULTS: A high-energy neutrino-induced
muon track was detected on 22 September 2017,
automatically generating an alert that was
distributed worldwide

within 1 min of detection
and prompted follow-up
searches by telescopes over
a broad range of wave-
lengths. On 28 September
2017, the Fermi Large Area
Telescope Collaboration reported that the di-
rection of the neutrino was coincident with a
cataloged y-ray source, 0.1° from the neutrino
direction. The source, a blazar known as TXS
0506+056 at a measured redshift of 0.34, was
in a flaring state at the time with enhanced
y-ray activity in the GeV range. Follow-up ob-
servations by imaging atmospheric Cherenkov
telescopes, notably the Major Atmospheric
Gamma Imaging Cherenkov (MAGIC)
telescopes, revealed periods where

Read the full article
at http://dx.doi.
org/10.1126/
science.aatl378

6.0 .

e e TXS 050640867 A -7 - 2
5.5 o -im - S i

the detected y-ray flux from the blazar

c s

; 'f_5:§8- '

B _\ a5 564}

reached energies up to 400 GeV. Mea-
surements of the source have also
{F been completed at x-ray, optical, and
radio wavelengths. We have inves-
tigated models associating neutrino

/.

. \ s

N
‘ '.‘\-' . o . - . 2
. oyt o /_/'.v e .
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— ~ lceCube (90%) | . -
MAGIC (95%) |
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and y-ray production and find that
correlation of the neutrino with the
flare of TXS 0506+056 is statistically
significant at the level of 3 standard
deviations (sigma). On the basis of the
redshift of TXS 0506+056, we derive
constraints for the muon-neutrino
luminosity for this source and find
them to be similar to the luminosity
observed in y-rays.

CONCLUSION: The energies of the
v-rays and the neutrino indicate that
blazar jets may accelerate cosmic rays
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Figure 1. Localization of the gravitational-wave, gamma-ray, and optical signals. The left panel shows an orthographic projection of the 90% credible regions from
LIGO (190 deg?; light green), the initial LIGO-Virgo localization (31 deg?; dark green), IPN triangulation from the time delay between Fermi and INTEGRAL (light
blue), and Fermi-GBM (dark blue). The inset shows the location of the apparent host galaxy NGC 4993 in the Swope optical discovery image at 10.9 hr after the
merger (top right) and the DLT40 pre-discovery image from 20.5 days prior to merger (bottom right). The reticle marks the position of the transient in both images.
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Figure 2. Timeline of the discovery of GW170817, GRB 170817A, SSS17a/AT 2017gfo, and the follow-up observations are shown by messenger and wavelength
relative to the time 7. of the gravitational-wave event. Two types of information are shown for each band /messenger. First, the shaded dashes represent the times when
information was reported in a GCN Circular. The names of the relevant instruments, facilities, or observing teams are collected at the beginning of the row. Second,
representative observations (see Table 1) in each band are shown as solid circles with their areas approximately scaled by brightness; the solid lines indicate when the
source was detectable by at least one telescope. Magnification insets give a picture of the first detections in the gravitational-wave, gamma-ray, optical, X-ray, and
radio bands. They are respectively illustrated by the combined spectrogram of the signals received by LIGO-Hanford and LIGO-Livingston (see Section 2.1), the
Fermi-GBM and INTEGRAL/SPI-ACS lightcurves matched in time resolution and phase (see Section 2.2), 1’5 x 1’5 postage stamps extracted from the initial six
observations of SSS17a/AT 2017gfo and four early spectra taken with the SALT (at 7. + 1.2 days; Buckley et al. 2017; McCully et al. 2017b), ESO-NTT (at
t. + 1.4 days; Smartt et al. 2017), the SOAR 4 m telescope (at 7. + 1.4 days; Nicholl et al. 2017d), and ESO-VLT-XShooter (at z. + 2.4 days; Smartt et al. 2017) as
described in Section 2.3, and the first X-ray and radio detections of the same source by Chandra (see Section 3.3) and JVLA (see Section 3.4). In order to show
representative spectral energy distributions, each spectrum is normalized to its maximum and shifted arbitrarily along the linear y-axis (no absolute scale). The high
background in the SALT spectrum below 4500 A prevents the identification of spectral features in this band (for details McCully et al. 2017b).
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Dark Matter searches

Baer et al. 2014
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‘UPAP

JUPAP Statement on the events occurring in Ukraine

We are consternated by the news regarding the Russian military
offensive in Ukraine and the terrible consequences that this has on
the lives of our colleagues Iin Ukraine. We extend our deepest
sympathy and solidarity to them and to all the Ukrainian people at
this difficult time. We praise the large number of Russian
colleagues who have expressed their sympathy for their Ukrainian
colleagues and demanded peace for their countries.

In our 100th anniversary this year, we note the critically important
historical role that IUPAP has always strived to play in bringing
physicists together across political divides even during our most
difficult years in the past. IUPAP continues to embrace and promote
scientific collaboration across the world as a driver for peace.
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If you need certain details on your receipt,
please contact our.secretary, Sandra
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WiFI

network: Van der Valk — Meetings

password: 66636663AN



27th European Cosmic Ray Symposium
Breaks

coffee (morning+afternoon) in foyer

lunch (Mo-Fr) at restaurant

Monday: reception at Fort Lent K
Tuesday: dinner at restaurant &
Wednesday: dinner at restaurant &
Thursday:  boat trip <
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11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

Opening

Invited highlights

lunch at conference venue

Poster flash talks

Parallel 1: DM - Dark Matter

14:00 - 15:30

coffee

Parallel 1: CRD - Direct measurements of Casmic Rays

16:00 - 18:00

10:15 - 11:30

11:30-12:30

12:30 - 13:30

13:30 - 14:00

Parallel 2: NU - Neutrina Astronomy

14:00 - 15:30

15:30 - 16:00

Parallel 2: SH - Solar and Heliospheric cosmic rays

16:00 - 18:00

hybrid format

(this is an experiment, we will see how

it works out)

poster flash talks

parallel sessions
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