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New gravitational-wave events
The LIGO and VIRGO collaborations 
have detected four new gravita-
tional-wave events, bringing the 
total number of observed events 
since tSe first detection in ���  to 
��. Ten oQ tSese eaents are QroX 
black-hole mergers, and one is 
QroX a neutron�star XerRer. :Q tSe 
black-hole events, the new event 
2B�"�"�$ is tSe Xost Xassiae 
and distant gravitational-wave 
source ever observed – it con-
verted almost five solar masses 
into gravitational radiation and 
took [lace about   billion years aRo. 
The teams describe their results 
in a catalogue that comprises 
confirXed and candidate eaents 
�arCia%�#��.��$�"� and an analysis 
of the properties of the black-hole 
XerRers �arCia%�#��.��$���.

Open-science cloud launched
:n �� NoaeXber� tSe 0uro[ean 
.oXXission launcSed tSe 0uro[ean 
:[en >cience .loud �0:>.� ɧ an 
open environment for research-
ers to store� analyse and re�use 
data for research, innovation and 
educational [ur[oses. 0:>. Sas 
emerged following extensive dis-
cussions with research infrastruc-
tures and scientists working across 
disci[lines. 1or tSe astronoXy and 
[article�[Sysics fields� tSe 0>.,;0 
project brings together the relevant 
research infrastructures, includ-
inR .0=N� to address tSeir o[en�
data science challenges and help 
build 0:>.. @nder tSe coXXis-
sionɪs 3orieon ���� [roRraXXe� 
ʃ!�� Xillion Sas been allocated 
to settinR u[ 0:>. by ����.

Artist’s impression of a 
gravitational-wave event. 
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rt New centre for particle physics

TSe 2erXan =esearcS 1oundation 
has established a new transregional 
centre to ec[lore [Sysics beyond 
the Standard Model with state-
of-the-art theoretical methods 
and neb searcS strateRies. TSe 
centre� called ;SenoXenoloRical 
0leXentary ;article ;Sysics aQter 
tSe 3iRRs /iscoaery� bill be Qunded 
QroX 5anuary initially Qor Qour years 
bitS a total oQ around ʃ�� Xillion. 
It involves the Karlsruhe Institute 
oQ TecSnoloRy �Sost institute�� tSe 
@niaersity oQ >ieRen and =BT3 
,acSen� in addition to researcSers 
QroX tSe @niaersity oQ 3eidelberR. 
TSe centre is one oQ �� neb collabo-
ratiae researcS centres in 2erXany 
designed to enable researchers to 
pursue challenging, long-term 
researcS [roUects. 

Most precise electron moment
TSe ,.80 collaboration at 3araard 
@niaersityɪs 5eʬerson ;Sysical 7ab-
oratory in tSe @> Sas [erQorXed tSe 
most precise measurement of the 
electric di[ole XoXent �0/8� oQ tSe 
electron (Nature 562 �  �� [roaid-
ing a powerful test of the Stand-
ard 8odel �>8�. TSe >8 [redicts 
a non�eero but aery sXall 0/8� 
whereas extensions of the SM such 
as su[ersyXXetry [osit larRer and 
[otentially Xeasurable 0/8s� in 
tSe ranRe ��ɧ�"ɧ��ɧ��. -y Xeasur-
ing the electron spin precession in 
a superposition of quantum states 
of electrons subjected to a huge 
electric field� tSe ,.80 ec[eriXent 
�[ictured� Xeasured an u[[er liXit 
Qor tSe electronɪs 0/8 oQ �.� = ��ɧ�$ e.
cX ɧ #.! tiXes sXaller tSan tSe 
best [reaious liXit� also by ,.80.

SNO+ searches for nucleon decay
8any Rrand unified tSeories 
predict the existence of nucleon 
decay as a XecSanisX to allob 
baryon�nuXber aiolation and 
[otentially ec[lain tSe Xatterɧ
antiXatter asyXXetry in tSe uni-
aerse. , neb searcS Qor inaisible 
nucleon decays Sas been conducted 
during the initial water phase of 
tSe >N:� detector in .anada� 
before the detector runs with a 
scintillator �arCia%�#��.�   ��. 
4naisible nucleon decays could 
be detected tSrouRS RaXXa rays 
eXitted by tSe de�eccitation oQ 
an eccited dauRSter oQ tSe ocyRen 
nucleus. TSe neb >N:� searcS Qor 
sucS RaXXa rays Sas resulted in 
liXits oQ �.  =����$ yr Qor tSe [ar-
tial lifetime of the neutron, and 
�.! =����$ yr Qor tSe [artial liQetiXe 
of the proton, the latter being a 
"�� iX[roaeXent oaer tSe [re-
aious liXit QroX >N:.

Gluon revelation in the pion
Gluons contribute more to the total 
momentum of the pion – which is 
the lightest hadron – than pre-
aiously tSouRSt. TSatɪs tSe con-
clusion oQ ;atrick -arry oQ NortS 
.arolina >tate @niaersity and 
co-workers, who have published 
tSe first Rlobal <./ analysis oQ tSe 
parton dist ribution functions of  
the pion (Phys. Rev. Lett. 121 � �����. 
-y usinR a 8onte .arlo a[[roacS 
based on nested sampling, the 
analysis coXbined data QroX 
ficed�tarRet and collider ec[er-
iments to show that gluons con-
tribute ��� oQ tSe total [ion 
momentum – which is three times 
Xore tSan tSe [reaious estiXate.

Physics resumes at RHIC
TSe �$tS year oQ [Sysics o[erations 
has commenced at the Relativis-
tic 3eaay 4on .ollider �=34.� at 
-rookSaaen National 7aboratory 
in tSe @>. TSis year tSe collider 
is being reconfigured for a low-
er�enerRy run to look Qor siRns oQ 
a critical point in the nuclear phase 
diagram at which the transition 
QroX ordinary Xatter to a \uarkɧ
gluon plasma switches from abrupt 
to continuous.

Belle II vertex detector installed
TSe final [iece Sas been inserted 
into tSe -elle 44 detector �[ictured� 
at tSe >u[er606- accelerator in 
5a[an. BSen Qully coXXissioned� 
-elle 44 ɧ tSe ɭsu[er�- Qactoryɮ 
u[Rrade oQ tSe -elle detector ɧ bill 
detect events at the much higher 
rates [roaided by tSe ���Qold SiRSer 
desiRn luXinosity oQ >u[er606- 
coX[ared to 606-. TSis final coX-
ponent, the vertex detector, has two 
parts that now complete the overall 
detector% a tbo�layer [icel detec-
tor based on ɭ/0;10Tɮ tecSnoloRy� 
and a Qour�layer double�sided sil-
icon�stri[ detector. TSe first layer 
lies Uust �� XX QroX tSe interaction 
[oint to iX[roae -elle 44ɪs aertec 
resolution siRnificantly.

Metamaterial for acceleration
, teaX led by =icSard TeXkin at tSe 
Massachusetts Institute of Tech-
noloRy in tSe @> Sas sSobn tSat 
an artificially enRineered ɭXeta-
Xaterialɮ could be an alternatiae 
to Xaterials currently used in tSe 
eXerRinR tecSnoloRy oQ bakefield 
acceleration. TSis ty[e oQ acceler-
ation relies on the intense electro-
XaRnetic field [roduced in tSe bake 
of an electron bunch that travels 
through a plasma or dielectric 
material to accelerate particles, 
and can reach higher accelerat-
ing gradients than conventional 
tecSni\ues. 3obeaer� it Sas dis-
advantages such as limited tuna-
bility oQ tSe [lasXa �or dielectric� 
and a lober beaX \uality. TeXkin 
and co-workers have engineered a 
metamaterial, made of steel and 
copper plates, that has both a high 
gradient and a high degree of tun-
ability �Phys. Rev. Lett. 122 ���#���.
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The ACME experimental set-up.
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The vertex detector being 
incorporated into Belle II. 
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Proven 
in-vacuum 
cameras

High-Speed Cameras for Visible, Soft 
X-Ray, VUV and EUV Applications
Princeton Instruments is the trusted choice for synchrotrons 

and laboratories worldwide!

Crystallography  |  Attosecond Research
X-Ray Absorption Spectroscopy  |  EUV/X-Ray

Diffraction/Scattering  |  High Harmonic Soft X-ray  |  SAXS/GISAXS

SOPHIA®-XO

Visit www.princetoninstruments.com to learn more about 
these and other Princeton Instruments products

info@princetoninstruments.com  |  Phone: +1 609 587 9797 

Back-illuminated 
scientific CMOS 
cameras

Back-illuminated, 
4-port CCD  
cameras
►  2k x 2k and 4k x 4k 

► Up to 3 fps

► 95% QE, back-illuminated

► Low-noise, deep-cooled

PI-MTE3 

►  2k x 2k and 4k x 4k 
 

► Up to 3 fps

► Low outgassing

► Designed for SAXS, GIXD

KURO™

►  Excellent sensitivity in the 
200nm  - 1100nm range

►  120 fps at 800 x 800
►  47 fps at 2k x 2k
►  100% fill factor
►  95% quantum efficiency
►  Large 11 x 11 um pixels - 

wide dynamic range

NOTE: Princeton Instruments x-ray cameras are compatible with EPICS software.

VisibleSoft X-Ray
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