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In the Standard Mode
to have masses, thers
called the Higgs boso
soon? Is supersymm
predicting more than ¢

Matter and antimatter w
Bang. Why do we now
for the tiny amounts of a
in the lab and observe i

Invisible forms of matt
mass observed in gal3

galaxies. Does this d:

types of particles that
with ordinary matter?

The expansion of the universe appears to be
accelerating. Is this due to Einstein's Cosmo-
logical Constant? If not, will experiments
reveal a new force of nature or even extra
(hidden) dimensions of space?




CtaHaapTHas Mopenb HETTOJTHA

HenTpuHHbIE OCcUMNNALUUU - MACCLL HEUTPUHO

v |

tt,

Ocuunnaumm HeUuTpuHoO

—
Maccbr HeuTpuHoO




4 Hobenesckue TTpemun
3a UccnenoBaHus,

CBA3aHHbIE HenocpeACTBEHHO C HEUTPUHO

- R LY P ” . :

1 1. L.M.Lederman, M. Schwartz, J. Steinberger - 1988
: (ABa NOKOMEHUa NenTOHOB NMOCPeACTBOM OTKPLITUS MFOOHHOIO HEUTPUHO)
2. Frederic Reines - 1995
(3a OTKpbITUE HEUTPUHO)
3. R.Davis Jr. & M. Koshiba - 2002
(3a OTKpLEITUE KOCMUUECKUX HEUTPUHO «cosmic neutrinos»)
\ r r ! s
4. T.Kajita & A.B. McDonald - 2015

|

(3a OTKpLEITUE OoCUUNNALUIA HEUTPUHO = CYLLECTBOBAGHUE MACCLI)
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PHYSICAL REVIEW D.

covering particles, fields, gravitation, and cosmology

research highlights

FLUID DY NANICS

Flight of the dandelion
Nature bitps; fol.ong, 100038,/541586-018-
0604-2 (20181

to stmultanecusly stabilize the vortex and
optimize aerodynamic loading. AK

It cdodorg 10, 103824 1 567-018-03. 50-2

ACADEMIC CAREERS
On the move

L R.50C. Intarfoce 15, 200B05E0 (2018)

Changing countries seems to be an
unspoken rule for making a career i
acadermta — but what 15 the actual mpact of
acadermic mobiliry? Alexander M. Pecersen
looked into this question by analysing the
publicanon record af 26,170 physcsts
between 1980 and 2009,

Each physiaa who relocaed in that penosd
of ime — roughly 50% of the total — was
pratvend woitly s amo-ae il wollgaue whoo
had a smilar output prior to the move. On
average, the comparison between these pairs
showed that im the ten years after thetr move,
researchers temd to sccrue wp to 1 7% more
citations than their immobile counterparts.
Auddittonally, the daga revealed the crucial role
of mobality in rewiring the global collboration
network, as moves bead to curtaling of old
collaborations and the creation of new ones.

Credil. Balan avksunmlany Shock Pldu

Vel Qooagl 10 sy e, e conmson
dandelion ts savvy when H comes to
lbsgensbung 1s seeds (pictwned). O
separated from the head, the seeds reman
atbuouae witly e |u:']pur:| Lruwnalhe u.l'd.nq;-
enhancing bristles known as a pappus.
Tt ste we b el dsurl wn ubvibous bet
for enabling the formidable distances the
sels comvens wnllies species wdopt wig-like This poattrve effect applies ot all acadernic
structures in dispersal. But now, Cathal levels, and 15 not only w the benefit of the
Cummins and colleagues have found that clite  making a cose for better support of
the bristly pappus induces a vortex of international travel for young researchers.  FIL
rectroul ating flusd that offers the requisite lifs.
By visualtzing the flow around the
seeds, Cummins et al. found that for low
Reynolds number, nelghbournng bristles
imteract strongly due to the bowndary layer
around each filament. This in turn reduces
aurflow through the pappus, conferrimg a
hiagh drag coefficient. The team showed
that a structure with a sinnilar poroatty
could reproduce this flow behawiour,
sugpesing that Pappus porosthy is tuned

https: Hidoi org/ 10, 1038754 1 567-D18-0351-1
FREE-ELECTRON LASERS

The fast and the luminous
Mat. Commun. 9, 4025 (2018}

Serial femtosecond aystallography with
ultra imtense ¥ ray pulses is one of the most

promising analytical methods provided
bry large scale free electrom lasers. The

ASTROPARTICLL FIIYSICS

Greetings from the past Universe

Phys. Rev. 0948, OB1301(R) (2018}
WWhen the Universe was stiil in its infancy. nuciel such as nelium or nydrogen Soiopes
began to form. Owr current knowledge ab-out this process — the so-called primaordial
nucleosynthesis — is limited, as the scattering off this particle ‘soup” mieant that the
Unilverse was opaque to electromagnetic radlatlon. By comparing theoretical predictions
with the measured abundance of the nuclei created, we can challenge our understanding
wi U e ly Univense, Bul are Uiere s ullse ways Lo louk beck inlo e past?

Alaxandre lvanchik and Wlad Yurchenko think that we might be able to learn
unmeeLhingg Newn Wie conbribo@ive o vesubs on aoed Lilicon i lesn slecay s Lo L e oeu Lo
cosmic microwave background. They hawve predicted that these decays are the
by sounrce conbiibuling Lo Use specliom Toe andiseuLrines willin 2 ces Lain enengy
range. And as the neutrino casmic microwave background was formed prior to the
nuclecsynllvsiz, an experimenlal wheevalivn of Uese anbineobimes woulkd alluss us e
witness the creation of the first heavier elemants. 5R

microsecond interpulse separation afforded
by the recently launched European X-ray
Free-Electron Laser was anticipated to offer
mew opportunities by reducing the beamtime
and sample volumes required — but 1ts
viability was mot dear. Mow, Anton Barty and
colleagues have realized & setup: capabile of
efficiently collecting hugh-qualiny diffraction
panerms from small sample volumes.

Barty et all. exploited a custom-made
verston of a rapid full-frame detector and
devised a novel ugh-speed jet to delmer
and replenish the wradiated sample
volume in the focal spot. They collected
duffracnion data from two different samples
to benchmark their experiment at 4ngstrim
resoluinon, demonstranng the by o
amass data from any member of the available
inegalien e K-y pubse et The wtgue
method provides a key step toward future
irvestigationa of the temporal evolution of
complex molecular structures. PK

httpes: Medoiorg/ 10 1038541 56T-018-0352-0

hatps:/fdol arg/10. 1 038/54 1 S(:'.‘-m B-353-z

MATURE PHYSICS | WOL 74 NOWEMBER 2008 | 2071 | wherw raburn comsnaturephysics

QUANTUM METROLOGY

Be no exception
3L Lo, |".'.|:|E T OLONES ML /S A -
C18-0&477-7 (2018)

Dhsperstve meeasurement 1s the central 1dea
hichind modern sensor devices: the presence
of a perturbation changes the original
resnmant frequency of the dlectromagnetic
miode, which can be detected at very hugh
rrecision. Revent inestigations hawe
sugpested that the sensittvity could be
furrther tmprowed 1o a non-Hermitan
system, making use of spectral degen eracies
kennwm s excepainmal points. Mow Hinl-
kwan Lau and Aashish Clerk have identified
the fundamental imit of this approach
For & system to Ibe nom-Hermitian,
rmapling with an pxternal ressrenir iz
an essentlal ingredient. The dissipative
dynamics ts inevitably accompanted by
moise, which was neglected in previous
studies. By mapping the non-Hermitian
sensing sef-up to &n open quantum system,
Lau et al. were able to fully account for
the notse effect, and deriwe the Timit that
constrains sensing protocols based on
non-Hermitian Hamiltontans. Within
their model, the improvement arising from
exceptional points can be achieved by simply
adding gain to conventional set-up without
any such points in the system. ¥L

hottpes: fidoi org 10, 10384 1 56T- 0 18-0354-y

Abigaii Kiopper, Jam PhilipKraack,
Federico Levi, YunLi and Stefanie Reichert

wm

namre

physics

Research Highlight = Published: 01 November 2018

ASTROPARTICLE PHYSICS
Greetings from the past Universe

Stefanie Reichert B8

Nature Physics 14, 1071 (2018) = Download Citation &

Phys. Rev. D 98, 081301(R) (2018)

When the Universe was still in its infancy, nuclei such as helium and
hydrogen isotopes began to form. Our current knowledge about this
process — the so-called primordial nucleosynthesis — is limited, as the
scattering off this particle ‘soup’ meant that the Universe was opaque to
electromagnetic radiation. By comparing theoretical predictions with
the measured abundance of the nuclei created, we can challenge our
understanding of the early Universe. But are there no other ways to

look back into the past?

Alexandre Ivanchik and Vlad Yurchenko think that we might be able to

learn something from the contribution of neutron and tritium nuclear
decays to the cosmic neutrino background. They have predicted that
these decays are the only source contributing to the spectrum for
antineutrinos within a certain energy range. And as the cosmic neutrino
background was formed prior to the nucleosynthesis, an experimental
observation of these antineutrinos would allow us to witness the

creation of the first light elements.
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Mass Fraction 1g(MX/MB)
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1000 100 1 TP )
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p P el ¥ i
itttk SR .
n *He : Fo ROt
11 R
D ’-:‘ ."“' ¢ 'Iq
*He
T -
Be |
-10 + i
*Li |
Y
N\
n
-15 Lu PEEEEET | R S Y 1| Lol v anl Ll L
1 10 100 1000 10000 100000
Time (sec)

Dnaement  IIpenckasniBaeMoe 3HaTICHIE Habmomaemoe 3narenne
0.2551 + 0.0022 (0.9%)
1
He 0.2471 % 0.0003 (0.17%) 0.2449 + 0.0040 (1.6%)
0.251 +0.014 (5.6%)
(2.53 4 0.04) - 107° (1.6%)
D (2.58 £0.13)- 1077 (5.0%) (248 £0.13)- 107" (5.2%)
(3.26 +0.29) - 107" (8.9%)
i (4.68 £ 0.67)- 10717 (14%)  (1.587034) - 10710 (22%)

(4.79 £ 0,10)%

(4.84 + 0,05)% |
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TTyTu pelweHus yKkasaHHbIX nNpobnem:

| 1. (Camoe npocToe) 3asbIleHuUe TOUHOCTU,
| He yYeT cuctemaTuyecknux owmnbok.

2. TTpy AOCTUTrHYTOU TOYHOCTU BO3HUKAET
HeobXoAMMOCTb yyeTa 6onblero Ymcna
NapameTpoB U pasfIUYHLIX TOHKUX 3PPEKTOB,
KOTOPbLIMU paHee npeHebperanu.

3. BO3MOXHOCTb NpOABNEeHUs MU3UKU 30 PAMKAMU
"cTaHAapTHOU mopenu”




