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Instruct wiil allow laboratories throughout Europe to gain ready access to the most advanced facilities, technelogies and
methodologies. Israell scientists and their European counterparts wili now have access to facilities they could only have
dreamed of before, says Weizmann Institute's Prof. Gideon Schreiber, Deputy Director of Israel's Instruct Core Centre, as well as
of the ISPC. We hope this core centre will stimulate new coltaborative research projects between laboratories throughout Europe
with the Weizmann Institute and with other Israeli institutions, and aiso attract more graduate students, postdoctoral féllows

and visiting scientists from all over the world.

By Welzmann Institute of Selence, [RxPG) Major

transforemations in biomedicas sclence are on the horizon Article options

with the establishment of the world—cfass [ntegrated Emall to a Friend
Structurat Blalegy Infrastructure (Instruct) in suppart of
European biomedical research. prser trengly versian

Latest Research channel ASS
The European Strategy Forum of Research Infrastructures

(ESFRI) is involved in establishing about 40 such More tatest Research news

iafrastructures, seven of them in biemedicad sciences.

Instruct is one such biomedical project, whose aim i3 1o provide pan-European user access to state-of-the-art
equipment, tachnologles and manpower in ¢eliular structural bioiogy. ‘This will allow Europe to maintain 2
competitive edge and play a ieading rofe in this vital research area.

The Welzmann Institute of Science, tagether with Tel Aviv University, has been chosen as cne of the saven
Care Centres, joining prestigious institutions in the UK, Italy, France and Germany,

Structural Biclogy is 3 scientific area in which Israei: scleatists have been feading for many years, as evidenged by Weizmann institute's Prof. Ada Yonath, wha
won a Nobel Prize in 2009 for her ploaeering work on solving the structure of ribosomes, says the Insgitute’s Prof. Joet Sussman, Director of [srael’s {nstruct

Core Ceptre.

Cruclal to understanding hovs the living cedl functions 1s knowledge of the three-dimensionai structures of Its proteins and nucieic acids, how these (nteract with
one another, and their arrangement and dynamics within the cell. But no singie discipiine alone is able to decipher this. In addition to the Weizmann [nstitute
having deveioped worid-class research programs in several of the disciplings relevant to Instruct, including electron micrascopy, Mass SPECLroscopy, X-ray
crystaliography, NMR, bioinformatics and structural proteomics, the Tsrael Structural Proteomics Center (ISPC) has played a synergistic role In integrating and
caordinating zll these various disciplines, says Sussman. The JSPC was astablished by sclentlsts from the Weizmann Institute, with Sussman as its directer, in
order to increase the efficiency of protein structure determination.

Mirroring the philosophy of the ISPC, Instruct wili merge the Infarmatton obtained by the various structural biology methads and techniques In order to pravide a
dynamic pictuse of key cellular processes, both in vivo and in vitre, en all scales from individual macromalecules, through compiexes and organelles to the whole
cell. This knowledge will permit major advances In understanding and treating diseases.

Instruct witl aiflow laboratories throughout Eurcpe to gain ready access to the most advanced facilittes, technologies and methadologies, Israeii scientists and
their European countarparts will now have agcess to facilities they coufd only have dreamed of before, says Weizmann Institute®s Prof. Gideon Schreiber, Deputy
Director of Israel's Instruct Core Centre, as well as of the [SPC, We hope this core centre will stimulate new rollaborative resaarch projects between
Jaboratortes throughout Europe with the Welzmann Institute and with other Israail institutions, and also attract more graduate studemts, pastdoctorat feflows
and visiting scientists from ai over the world,

tnstruct wiil formally be launched at a signing ceremany in Brussels on 23rd February, 2012, and Weizmann Institute Vice President Prof. Haim Garry will be
signing on behalf of the Weizmann Institute, Tei Aviv University and the State of Israel.
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Improving Security In The Cloud
Cloud Computing Will Keep Increasing As The Demand For Computing Power POl OF The
Increases. Weak

Greg Hale, [S5Source.com
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Cloud computing will keep increasing as the demand for camputing

- implement it?
power incredses,

snurce C As soon as
That increase alsa raises some crucial questions about security like can passibie
a user perform computations on data stored in "the cloud” without " as soon as 1 can
letting anyone else see the information? show RO}

C Kot until the next
There wliil so0n be the capability to work on data while It is still undergoing encryption, giving an  yygget

encrypted result that & user can later securely decipher, according to research at the Weizmann ™ Kot a chance
Institute and MIT.

Cloud computing is simply an operation carried out an a network of shared, remote servers and

the idea of securing the cloud has been an issue In the industry for quite a while. Click Here for Poll
Attempting computaticn on sensitive data stored on shared servers leaves that data expased In Archives
ways that traditional encryption technigues cant protect against. Spensored by:

The main problem s that to manipulate the data, you first have to decode it. "Untii a few years
ago, no one knew if the encryption needed for this sort of anline security was even possibie,”
said Dr. 2Zvika Brakerski, who just completed his PhD in the greup of Professor Shafi Goidwasser
of the Computer Sclence and Appiled Mathematics Dept. at Weizmann.

Interact!
In 2009, however, Craig Gentry, a PhD student at Stanford University, provided the first
demonstration of fully hamomerphic encryption {FHE). But the original method was
extraordinarily time consuming and unwieldy, making it highly impractical. Gentry constructed his
FHE system by using fairly sophisticated math, based on ideai lattices, and this required him to
make new and unfamitiar complexity assumptions to prove security,

Gentry's use of ideal lattices seemed inheren to fully homomotphic encryption; researchers
assumed they were necessary for the server to perform such basic operations as addition and
muitiplication on encrypted data.

Brakerski, together with Dr. Vinod Vatkuntanathan (who was a student of Goidwasser's at MIT},
surprised the computer security world earlies this year with two papers describing several new
ways of making fully homomorphlc encryption more efficient.

For one, they managed to make FHE work with much simpter arthmetic, which speeds up
processing time. And a surprise discovery showed a mathematical construct usad to generate
the encryption keys could be mare simple withaut compromising security. Gentry's original ideal
fattices are theoretical collections of points that can add together - as in an crdinary lattice
structure - but also multipiied. But the new research shows the lattice does not have to be
ideal, which simplifies the construction immensely. "The fact that it worked was something like
maglc, and it has challenged our assumptions about the function of the ideal iattices in
hemoemerphic encryption,” Brakerski said.

Their resuit promises to pave a path to applying FHE in practice. Optimized versians of the new
system could be hundreds ~ or even thousands of times faster than Gentry's original
construction,

indeed, Brakerski and Vaikuntanathan have managed to advance the theory behind fully
hamomorphic encryption to the point that computer engineers can begin to work on
appfications.

Related News:
L_Qn& Server virtualization on the rise - 14.01.2012 11:57
&, power Generators in the Cloud - 16.12.2011 15:16
&, pawer of the Cloud - 16,12.2011 12:44
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In searching the publicly accessible web, we found a webpage of interest and provide a snapshoi of it
bglow. Please be advised ihat ihis page, and any images or links in it, may have changed since we created
tnis snapshot. For your convenience, we provide a hyperink to the current webpage as pari of our service.
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Why Do We See The Man In The Moon?

RAP, INC
There's something poetic about gazing up at the night sky, seeing the famifiar face of the-™ i i .
N . o p g gup . 4 ¥ g ! '_T" far f 1the .Man n the ' « innavative Research and Pradudts, Inc. providas indeptn
Maoon® who faithfully acempanies us through e, The synchronous rotation of he Moon - it takes the : markal reposts an nanoiechaclogy and culling edge

sama amount of ima ta Spin around ils own axis as it does o revolve around Earth - is what causes the : 1echnalogies.
Moon ta ack eyes™ with Earlh, This resuits in one of its hemispheres constantly facing us. Butis there a
reason why this particular half of the Moon locked with Earth, or was it pure coincidence that it didn't "um

its back" on us? SEARCH THIS BLRG

Through careful analysis and camputer-generated simulalions, Prof. Oded Aharonson of the Weizmann
tnstitute’s Center for Pianetary Scignce (he began this research whiie stilf at the Califomia institute of
Technology}, together with Prof. Pater Goldreich of he California institute of Technology and Prof. Re'em
Sari of the Hebrew University of Jerusalem have shown that it is not coincidence bul the Moen's )
geophysicai properties that determine its orientation., Theit findings have recenlly been published in icarus. i Production And Application Of Carbon Nanotubes,

REPORTS

Carbon Nanolibers, Fullerenes, Graphene And

Tha near side of the Moon Ts loveiying and cavered by craters filled wilh dense, dark volcanic material, i
Nanodiamands: A Global Technology Survey And

giving us the Man in the Maon. In cantrast, \he far side is predominalely made up of higher mountaincus :
regions, “Intuilively, wa might actually have expecied the far slde lo be facing us as the high mountains ! Market Analysis, 2010-2015
wau!d have brought the Moan claser to Earlh, putling the system in a tawer energy state,” says : Available December 10, 2010
Aharonson. Nature usually prefers fower energy states, so why isn't this the case? :
The motion of the Moon is a bit ike: the maotion of tay train cirding around a track with wo hills and two : Fucl Cells, Hydrogen Energy And Related

valleys, The hills and valieys represent the different energy levels of the arjentation of the geophysically i Nanotechnelogy - A Global Industry And Marlket
asymmetric Moan, Fricton causes tha train lo slow dovm untit it doesn’t have enough energy 1o climb aver i Analysis

the hiit, and settles inlo one of the valleys. The choice of valleys is governed nat by the depth of valleys,
but rather by the height of the hill it crossed for the last time. Simitnrly for the Moon, ils maxima energy

{the hills in aur analogy) governs the ultimate stale of the Maon, not its minima energy (lhe valleys). Nanolithography Equipment For It, Electronics

And Photonics — A Technology, Industry And
According to the scienlists’ simufatians, the energy vatues caiculated for the current peophysical ; Glebal dMarket Analysis
characterstics of the Moon favor locking itin Lhe curren! oprientation, "In facl, by designing different models i
of the Moon — moving its mass arcund, and allering various other peramelters that affect ils gravitaticnal
properties — we are able to have camplele cantrol over which ‘valley' the Moan selties into,” says

Aharonsan.

PRESS RELEASES AND ANNCUNCEMENTS WELCONME
Some might argue thal the Moon would have locked vith Earth very early in ils existence, when its Nano Palenis and lanavations welcomes press relsases
properties were much different ta those of taday's moon, and so these findings might not expiain the actual : concaming nanotechnolagy and science Innavations from
avents. The scienlists, and indeed some evidence, suggest that the ather side of ihe Moon could have : corparations, universitias and research labioratonies. Please
heen facing Earth ai sama point, but was hit out of sync and then later relocked into the cumrent orientation : send them lo the emait address at 1he top of this page. Thank
in the way described by the new findings. ‘ you.

Aharonson: "For me, what is most interesting is not seeing (he Kan in the Moon, but the elegance of how
the system works.”

PERMISSION TO REPRINT

. Origina! articles fram Nana Patents and Innavations may be
Prof. Oded Aharonson woudd like to acknowledge support from the Lunar Reconnaissance Projeci. ; rapublished on other websites wilh an active link back to
: Nano Patents and innovations website posted at the
beginning cr end of tha artide as an aclive fink:
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anicte Mew Test Could Help Trock

jto LHC Findings

i Published: Decamber 13. 2011, Weizmann Insululs of Stenca

: Today's apnouncement from the Large Hadron Collider (L#C) at CERN points to :
i promising signs for the existence of the Higgs boson. Weizmann Institute scientists have
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, becn preminent participants in ATLAS, one of the two experiments to produce results in

i | the search for this clementary particle, Prof. Giora Mikenberg was the ATLAS Mucn

| ! Project leader for many years and now heads the Ismacli LHC team. Prof. Ehud Duchovni

-
! Eilam Gross is currently the ATLAS Higgs physics group convenes. All are members of the
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' { heads the Weiznann Atlas group as well as a small group fooking for SUSY signals. Prof

Weizmann Institute’s Particle Physics and Astrophysics Department, and they have been

: ; part of the effort to find the Higgs since 1087,

TLAS and its sister experiment in the LHC, CMS, have

asticle
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‘Sweet’ And 'Green”

Hotoris(s may bs driving on lhe worids
first “grean® ttes within the oext faw
years, 3 panaerships batween tire ..

Related

ecn searching for the Higgs hoson, thought to be the
i i particle that gives all the ather clementary particles
i itheir mass. The Higgs is predicted by the Standard

« Mera hiews bom Weirmans
Instbre of Science

* Yaizmann inatitule of Science

atams

Largest Ever Gus Mix Caught in
Ultra-frecze Trp

Aleam of scientists have made it
easierio study alomic oF auhatomic-
scale properties of tha huilding blocks
of ..

: ; Model of Particle Physics, which provides a framework
‘ for al} of the subatomic partictes in nature, The Higgs is the one piece of the Standard

“ Model that has not been praven to exist, and some scientists believe that the moded will
{ have to be rethought if the Higgs is not found,

antimatier

YU Physicists Help Narrow
Search for Elusive Higps Boson, a
Building Block of the Universe
MNew York Universily physicists are
pan of 3 research team that has
namowed the search for the Higgs
beson, ...

‘ Gross: "In 2011 the LHC particle aceelertor in Geneva collided over joo triflion (a million
' miBlion} protons. All of that enormous energy (7 trillion electron volts} went into the effort
i

“10 produce the Higgs boson. But in each collision, oher similar particles are created and

i ‘there is no way to foresee what we will find. The chanees of a eollision producing a Higgs

o0son are 50 small that only about a hundred are expected 1o be observed over the course

i iof ayear)
i
b

Finding possibie signs of a Higgs involved looking for statistical anomalies in the data

terahertz

{compared to what the results would fonk like if there were ne Higgs) in the expected mass
range. The problem is that nnce these anomalies appear, the scientists had to rule aut
statistical flukes. Dut several weeks ago, it was noticed that "extra’ events in the probable

Higgs range had accimuiated in the experimental results during go11. Gross: "We couldn't
helieve our eyes -- we jooked at the screen for ages before we started to digest what we

‘ were secing. In the past three weeks, the entire Higgs search team in the ATLAS

- experiment have checked and rechecked the results from every possibic angle. We checked

' for errots... for bugs in the program.’

The ATLAS resulbts suggest that there could be a Higgs hoson with 2 mass of around 126

GeV, and that there is just a 1 in sooo chance that the extra events they obscerved in this

zeolites

Diamonds And Dr
Cement

faser

The World's Smallest Steam L
Engine

Whatwould ba a case for e repair
shop fer 3 car engine is compistely
nammal lor & mic ...

particular mass are the result of o statistieal fluke and not the creation of a Higgs boson,
' Buch fluctuations might stifl disappear, 5o the proof is still not at all eonelusive, but
‘ seientists believe that it bades well for the next round of LHC collisions, set to begin in

pril 2012,
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physics Antimatter Atoms Produeed And Trapped ot CERN
M0 cERN
Geneva, 17 November 2011, The

ALFHA experiment ot CERN has lken an impartant slep

forvard in d ping q o vd one of tho Universe's apen quostions: is thoro
2 ditferance between matier and anlimatter? 1 a paper published in Nature today, the H
callabgration shows that d has sucteasfully produced and {rapped atornd of anlihydrogen. This |
develnpmant opens the path ta new ways of making detsiled maasurements of anthydragen,

|
B )

MORE»




Weizmann Institute Scieniists Make Significant Contributions o LHC Findings - ScienceNewstine

which will in tum allow seientists 10 comparn matter and antimatter,

physics antihydrogen Trapped for First Time
HHTNG Universily of Califerria - Berkeloy i
Prysicists working at the European Organization lor Nudear Research {CERN) in Geneva,
Swatzertand, have succeeded in Uapping anthydroagon - tho antimatier aquivalent of the
hydrogen atom —- g milestone Lhat eould soor lead 1o expenmants on a ferm of matter hal
diszppearsd mysterously sharly alter th birth of tho uhivarse 14 billion years age.

RHIC Physicists Nab New Recard for Heaviest Antimatter i
Brookhaven Naticnal Laboralory :
URTON. MY ~ Kembers of the intemational STAR callaboration al the Relatvistic Maavy lon
L) ti. Colfder — 2 particte acceleralor wsed lo rocaln and study conditions of the eady universe at
the U.5. Depariment of Energy’s Brogkhaven National Laboratery - hava detecled the
antimatier parlser of the helivm auceus: anthalium-4, This new parlicle, also known as the
gnti-glpha, i3 the hesvies! antinucdlens ever dateded, fopping & discovery snnounced by tho H
sama collaboration just last yeart. H

CERN Experiment Traps Antimatter Atoms for 1000 Seconds
CERM

'F Genava, 5 Juna 2031 — [n a paper published enline by (he joumal Matura Physics logay, tha

-} ALPHA experment 1t CERM1T repons that it nas syccasded in rapmng antimatier aloms for

-t aver 16 minutes: iong enough 1o begin to study their propenies i detail. ALPHA is pan of a
bread pragramme a1 CERM's antiproton decelerator {AD)| 2] investigating the mysteries of one
of natra’s maost elusive substancas.

Electron Is Surprisingly Round, Say Imperial Seientists Following 10 Year Study
:a Impenal Callege Londan
Scientists at impadal Coliege Lendonr have mada the mast accurste measurement yel of the
C’__ shape of the humbie eleciron, finding that i is a'most a parfect sphere. in a study published in
\Jn ihe journad Nature today.

physics Antimatter Atoms Stored for the First Time
HATN0 Lgwrence Berkeley National Laboralory
Atoms of antimatter have been trapped and stored for the first time by the ALPHA
callaboraticn, an intamational team of scientsts working 3t CERN, the Europaan Organization
for Muclear Resaarch near Geneva, Swilzedand. Scientists from he U.S. Depanment of
Energy's Lawenca Bereley National Labaratory and the University of Califomia at Betkeley
have made key contniiutions o the ongaing intematicnal eflan.
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Nano Patents and Innovations is dedicated to nanotechnology news, patents, markets,

products and research innovations
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Tracking Human Evolutionary History

A rirw #lement 13 belng broughl in 1o tha slready wall-develaped and multifaceled cooperation between
the Max Planck Society and [srefs Weizmann nstilute: on 11 January 2042, Max Planck President
Peter Gruss and Welzmann President Caniol Zaifman signod the foundation steaty {or Lhe dew Max
Planck Weizmana Center for Integralive Archaeslogy and Anthropology in Rehovet.

Jean-Jacques Hublin frem the Max Pranck Institute for B Y pology shikies Iha i
betwean Neangerials and modern humans in the Lavant region - on Ihe border between Africa
and Eurasia.

Crodit: © Valker Stager

“In faunding the jolm Max Pianck Center, wa are intansilying the historcaly avolves conperalian bebwcen
the Mex Flanck Seciety and the Welzmann Institute that has 5o far spanned more than SRy years,”
emphasises Max Flanck President Poler Gruds, "This s 3 coming logether of twa fesaarch institutions
thal arn excellently posiioned in basic research, in & bid to gain new, ground-tugaking knowledga both in
the lield of atchaeslogy and anthropelogy.”

Tho new Canier will ba headed by Professor Jean-Jasques Hubkn, Direcior ot the Max Planck nstilute
fur Evolwtionary Arthropoiogy in Lelpzig, and Professor Steve Weiner from the Kimmel Cenler for
Ar ica! Science at the V Institute In Rehovot, Ismel,

How do ldeas spread? Wiry and how do lfastyles changs? How can wo explain the diffarent stages of
deveicpmont I different parts of lhe world? Why ¢a groups migrale from one geographical location to
anather? Theao are the key questions that wif farm the first of the new Centor's reseamh focuses: The
Tuming of Cultural Changa™. The researchers are interesiod above all in the Ume at which culiumi change
takas place, but ais0 in Wha spread of culuraliroditians in & region, High-reloltion mdiocarbon diting
can offer answers to thase quastions. Mass spestromatry can help to date findings with 3 preclaion of ~+
2010 40 years. And Lhe radiocarbon caltibralion curve makes it possitie 1o deben vp to 56,002 years i
the past. thus enabing ressatchers 1o decomant cultura! chiange aver this vast patiod,
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Credit Max Planck Waizmann Cenlor

The Max Planck Wetzmann Centar plans 1o combine work af archaeclogical digs with lab wark and
analysis based on radiccarben dating to obtain reliable results,

The second ama ol research at the Max Planck Wekzmann Center will be cancemed wilh bens and toath
structures and Ltheit funclienal significance.

The Levantina region st the barder bietween Africa and Eurdsia ls one of the ey locations In the histery of
human evalufion Tho resparchers are pardiculary inh tod in Lhe is! of Meandenthals and early
modem men, Nomally, laditional research of fessils is hased on the desoiptive morphelegy of benes
and taalh. Howevar, far some time now 30 computer recansirucicos Bgsed an CT scans have been
spuing increased use. The Max Planck Institute for Evolutianary Anthropelogy is wedd izading in Lhis
#roa. A new high-resalution pCT machine 8¢ (ha Waizmann Instivte is able ta provide edditional detailed
information on taath and bone strustures, In the Biomaterials Depariment, headad by Professor Peter
Frakzl, Directer 3t the Max Planck insttute for Colloids and Malerfacos In Petsdam-Golm, sdentisis are
investigating the refationship between sStructure ind function in modem bones and tacth. Professar Steve
Wainer from tho Walzmann instilyte iy also warking en his topic.

Research findings an the miationship botween stuctam, morphalogy and function in modem benes and
1gath can serve as a basis for studying Ihis relationship in fossilised humans, of who hardly anylhing is
krvown al khis paint in ime. Scipntists are hapeful that the now appmach will deliver new findings which
cowid mark a radical change in anthropelegy.

*The Kimmei Conter in Rehovel, Istael, and e kax Fianck inatilute far Evelulonary Anthrepology in
Leipzig are we of the warl's most innovative research ceatros in the lleld of archaedfogical scianca and
the study of bonn davelopment. Furhomers, Lhe two sides comgiament each clker marvelicusly, thanks
10 their twe different areas of expentize,” roporied Professor Huttin from the Max Plancy Institute for
Evolutionary Anthropalogy in Leipzig. He goes on Lo say. "l am very excited Lo be sharing in the
experienca of tese two insliulions as they begin (heir new, solfabarative sdeniific pmject.”

Tho Max Planck Welzmann Cenlar for integrative Archasalogy and stelogy is the first Center lo be
estabished by the Max Planck Sociaty in conjundlion with israel's Waizmann institue. Ten Max Planck
Centers are currently baing planaed of astablishes at nine localions acroas the giabe.

Conlasts and sources:
Angelika Lange-Gaao , Managing Director Minerva Foundation GmeH
Administrative Headguartess of the Max Planck Sodely, Minchen
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The Cause of
Type la Supernovae

Type la supernovae are intensely valuable
to astronomy because they're the best and
brightest “standard candles” for telling the
distances of far galaxies without relying
on redshifts. Type {a's explode with a nar-
row range of luminosities, and each one's
piace in this range can be told accurately
by its rate of fading. Clearly, almost exactly
the same process is happening in them
everywhere. So it would be nice to know
exactly what that is.

The general picture is clear: a Type
Ia happens when a carbon-oxygen white
dwarf star collects just enough mass from
a binary companion to approach 1.4 solar
masses {the Chandrasekhar limit), where
it starts to collapse in on itself, In just
seconds, the growing pressure at its center
sets off a runaway thermonuclear reac
tion that fuses almost all of the 1.4 solar
masses of carbon and oxygen into heavier
elements, releasing a weil-calibrated
amount of energy.

A competing theory is that the tip-over
happens when two white dwarfs spiral
together and merge. This scenario would
add troubling uncertainty to how much
mass is involved and how much energy
these explosions release,

Score one for the standard model. A

K-RATHASA OO ] OLGE STATE | §. PARE [ £ LIE 60FRARLD bIASS jjry

team led by Assaf Sternberg and Avishay
Gal-Yam {Weizmann Institute of Science,
Israel} finds that an ordinary mass-donor
star must indeed be present in the system,
at least some of the time.

The ordinary star, up until the white
dwarf explodes, would be blowing off
at least a thin stellar wind. A pair of
white dwarfs would not do this. Exam-
ining spectra of 35 Type Ia supernovae
in relatively nearby galaxies, the team
found sodium {which has strong, easily
detectable spectral lines) in the expand-
ing debris of some of the blasts. Sodium
should not exist in a white dwarf, nor
should it be created in the explosion itself.
It's apparently in the swept-up stellar wind
from a normal star that was in the system
beforehand.

Not all supernova specialists are
convinced. “] suspect the results are also
marginally consistent with zero,” says
Robert Kirshner (Harvard-Smithsonian
Center for Astrophysics}. “This is not the
fault of the observers — they have a sound
approach. Basically, they need to build up
the statistics.”

The guite nearby Type la that exploded
in M101 on August 24th should help.

N

To get astronomy news as it breaks, visit
SkyandTelescope.com/newsblog.

The supernova remnant SNR 0104 in the Small Magetlanic Cloud is thought to be the debris from
a Type la blast. The expanding remnant emits strongly in X-rays, shown purple here, Red and
green represent two infrared wavelengths from unrelated stars and nebulae,
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The Mast Distant and Ancient Supernovae in
the Young Universe

Figure 1: The type la supemava in the inset above, one of 150 In the full
sample, exploded some 1Q billion years ago and is one of the oldest and
farthest type Ia supernovae observed to date. Except for a handful of
stars, ali of the objects in the above image are galaxies. {Click Image to
enjarge,)

Figure 2; This image shows 22 out of 150 supernovae, onty 10% of the
Subaru Deep Field. With the exception of a few nearby Milky Way stars,
each polnt of light in the Image i a galaxy, which consists of tens of
biltians of stars. Evary triplet of frames focuses on different aspects of one
event: the galaxy before the explosion; with the supernova in progress;
and isolation of Hight from the supesnova, as shown in a digial "difference
image.”

Full-size imaqe with supernovae - Full-5ize image without superngvas

A team of lapanese, Israeii, and U.5. astronomers used tha Subaru
Telescope to assernble the largest sample ever found of the most distant
expioding stars called supernovae, which emitted their fight about ten
bittion years ago, fong before the Earth was formed. The researchers used
this sample of ancient Supernovae ta determine how [requently such
explosions of stars occurred In the young universe.

Supernovae have substantial importance in astrophysics. They are
nature's element factories: essentially all of the elements in the periodic
table that are heavier than oxygen were formed through nuclear reactions
immediately preceding and during these colossal explosions, The
expiosions fling these elements into intersteliar space, where they serve as
raw materials for new generations of stars and planets, Thus, the atams in
our bodies, lika the caicium atoms in our bones or the iron atems in our
bioed, were created in supernovae. By tracking the frequency and types of
suparnova explosions back through cosmic time, astronomers can
veconstruct the universe's history of element creation, lrom the plain mix
of hydrogen ang helium that existed for the first billion years or so after
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the Big Bang, up to the elemental richness we see today,

However, looking back in time requires fooking out to great distances,
which means that even thase bright explosions are exceedingly faint and
difficult to spot. To overcome this obstacle, the team took advantage of 2
combination of the Subaru Telescope's assets: the huge light-collecting
power of its large B.2 meter primary mirror; the sharpness of its images,
and the wide fietd of view of its prime focus camera (Suprime-Cam). On
four separate otcasions, they pointed the telescope toward one single field
called the Subaru Deep Field, which spans an area of the sky similar to
that covered by the fuil moon and had previously been studied in great
detail by Subaru scientists. By "staring” with the teiescope at this singie
fieid, they lat the faing light érom the most distant gaiaxies and supemovae
accumulate ovar several nights at a time, thus forming a very long and
deep expcsuse of the field. Each of the four observations caught about 40
supermovae in the act of exploding among the 150,000 gaiaxies In the
fietd. Altogether, the team discovered 150 explosions, inciuding a dozen
that mnk among the most distant and ancient ever seen.

The team's analysis of the data showed that superoovae of the so-called
“thermonuclear” type were expioding about five times more frequently in
the young universe, about ten billion years ago, than they do today.
Thermonuclear supernovae, often called Type-ia supernovae, are one of
the main sources of the element iron in the unlverse. Equally important,
these explosions have served as cosmic distance markers for astronomers,
QOver the past decade, they have revealed that the expansion of the
universe, in which all galaxies are receding from each other, is actuaily
accelerating under the influence of mysterious dask energy. However, the
nature of the thermonuciear supernovae themselves i poorly understood,
and there has been fierce debate about the Identity of the pre-explosion
stars or stellar systems. By revealing the range of the ages of the stars
that explode tn this way, the team’s new findings provide s5ome importang
clues to solving this mystery. The results correspond closely to o scenario
in which a thermonuclear supernovae is the outcome of the merger of a
pair of compact stellar remnants calied white dwarfs. Future observations
with the next-generation Subaru Imaging camera, Hyper Suprime-Cam,
will permit the discovery of even larger and more distant suparnova
sampies, and aliow for further testing of this conclusion.

The resuits are described in a paper by Graur et al. in the Qctober 2011
issue of the Monthly totices of the Royal Astronomical Society. The title is
"Supernovae in the Subaru Deep Fleld: the rate and delay-time
distribution of type ia supernovae out to redshilt 27,

Team members:

0. Graur (Tel-Aviv University,israel}

D. Pornanskl (LBHL, UC Berkeley, USA; Tei-Aviv University, israel)
D. Maoz (Tei-Aviv University, Israal}

. Yasuda {Unlversity of Taokyo, Japan)

T. Totanl (Kyoto University, Japan}

t. Fukugita (University of Tokyo, lapan)

. V. Filippenko (UC Berkeiey, USA}

R. 1. Foley {Hasvard/Smithsonian Center for Astrophysics, USA)
. M. Silverman {UC Berkeley, USA)

. Gal-Yam (Weilzmann Institute of Science, Israel)

. Horesh (Tel-Aviv University, [srael; Caltech, USA}

8. T. Jannuzi (National Optical Astronomy Qbservatory, USA}
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of making a discovery that would .
change the feld of cosmology forever, Acti 0 n Awa rd

though they may not have realised it
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a peculinr soxt of exploding star,

known as a type ia supernova, and
trying to figure out the ultimate fate of o .p.uwered by 1.he Geogle Science Fair
the unjverse — would it expand e

A compesita infrared and x-ray image of the remnant of N . .
a lypnﬁa supamava, Credil: NASAIMPIA/Caler Alto forever, or eventually slow to a stop

Goservatory, Giiver Krauso et ol and reverse in on itselfin a “big
crunch”? The angwer: neither. Both
teams reported, in separate papers, one puhiished in 1998 and the other in 1999, that
tbe expansion of the universe was aetuatly accelerating. That is, it is expanding faster
today than it was yesterday, and tomorrow it wili be moving apart even faster than it

is today. This was a rather unexpected result, E Most Read Posts ; “Mast Commuontad Posts = :
. . .

. . :  Observations ]
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The ‘Supernova Of A Generation' Was A White Dwarf Not A Red Giant Says New Research - Cosmology - Zimbio Page 2 of 6

SN 2014{e in the Pinwheel Galaxy (M101) et maximum brighiness, a caomposite of optical data
from the Las Cumbres Cbservatory Global Telescepe Network D,B-meter Byme Observatory
Teloscope at the Sedgwick Reserve and (purpie) hydrogen emission data from the Palomar
Transient Factory.
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Credit: B.J. Fulton {LCOGT) / FTF

The new "iype fa" thermonuclear supemava, known as PTF 11kly, exploded an August 24th in
the Binwheel galaxy, iocated in the "Big Dipper,” also known as Ursa Major. These supemovae
are used to measure dark energy, which scientists believe is retated o the expansion af the
universe. The discovery of the supernova was made by an internationa! team of astronamers
known as the Palomar Transient Factory.

Located 21 milfion light-years away, this supernova was practically next door, in cosmic terms,
and could be seen in eardy September with binoculars. The explosion gave scientisls their best
chance yet fo study @ thermonuclear supemova up close, with modem instruments.

QOver the past 50 years, astrophysicisis have discovered thal type |a supernovae are pan of
binary systems — lwo stars orbiting each other. The one that exploded was thecrized to be a
white dwarf star, "That's what our sun wili be at the end of its life," said Andy Howeli, 8 member
of the UCSE team. "It will have the mass of the sun crammed into the size of the Earlh." Howell
is a staffl scientist at the UCSB-affifated Les Cumbres Observatory Global Telescope Network
LCOGT, an assistant adjund professor of physics at UCSE, and ec-auihor of both papers.

Jarmen Zimbio
2. e
Scientists are upbeat about the finding that the supemoava is a white dwarl. "Il's been neary 50 FA | Uk 204575
years since the onginal iheorefical suggestions were made that these supamovae were caused
by white dwarls," said co-author Lars Bildsten. "The observational proof is very salisfying to
seel” Bildsten is a permanent member of UCSE's Kavli institute of Thearetical Physics (KiTF)

and is UCSB's Wayne Rosing, Simon and Diana Raab Chair in Theoreficai Astrophysics.
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Botiom image: Andy Howell (iefl) and Lars Bildsten with LCOGT's prolotype 1-meter telescope
al headquariers in Goleta.
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The 'Supernova Of A Generation’ Was A White Dwarf Not A Red Giant Says New Research - Cosmology - Zimbio : Page3of &

Credit: Rod Ralle

Such white dwarf stars would normally be dead
forever, siowly codling and #reezing solid over
cosmic ime, Haowever, if it has a companion star,
then the while dwarf can steal its matter, and
retum to life, il they steal too much maiter, the
carbon aioms will fuse so rapidly thal the buming E Farebode el gl
cannot be slopped, feading to an explosion as a
Type la supernava.

That has long been the ieading theory, althaugh
proof has remained elusive for decades. Cne of
the papers shows that the exploding star had to
be smaiier than a tenth of the radius of tha sun,
That rules out normal stars, and for the first time
provides direct evidence that white dwarfs are
responsibie for Type |a supemovae. The lead
author is Peter Nugent, who discovesed the
supernova, and is a senior staff scientist at
Lawrence Berkeley National Labesatory, and an adjunct professor at UG Berkeley.

Seienlists have nat yet ascertained the type of the companion star {o the white-dwar-turned
supernova, However, they have ruled out the type of star they expecied —a red giani.
Previous studies of RS Ophiud, a binary sier system in our awn Milky Way galaxy that is similar
to the one being studied, has a white dwarl near the Bmit that will cause it to expiade, And, itis
being fed by a companion red giant star, Se stientists were samewhal surprised that they did
not find a red giant next lo the supernova that exploded in August,

A second paper regarding the campanion star to the while dwar was led by Weidong Li, a
research scientist al the University of California, Berkeley. He explained: “This is the first ime
thraugh direct imaging of the explosion sile, we were abie to rule out certain types of slars as
the campanion to a Type |a supemaova, The second star couldn’t have been a massive red
giant.”

After decades of hunting the origins of Type la supemavae, scientists were finally able to make
progress in this case for two reasons. In the case of the Li paper, # Is because this was the
closest thermonuclear supernova since sensilive modem instruments, like those on the Hubble
Space Telescope, have been avallable,

in the Nugent paper, while closeness was necessary, anather tactar was even mose imporiant —
- the speed of the discovery. The team discovered the supemova oply 1 hours aflerit
exploded, eilowing for the first astimale of the size of the star when it blew up. "Not any is this
the closest Type la supernova in the last 25 years, il is lhe youngest and brightest ever
discovered in the digitai age,” said Nugent. "Observations with ground- and space-based
telescopes from the radio through X-ray wavelengths have provided unprecedented constrainis
on haw the supermova exploded,”

The scientists noted that these rapid observations were nat due 1o luck; they were possible
becawse the Palomar 48-inch telascope, which was used to discover the supemava, is
eNeclively a robol. Given fegions of the sky o scan, Palomar 48 observes all night long withaut
a human driving it. The data are then aulomatically processed by computers, and new potential
supernovae are presented to the discavery leam when they wake up.

In fact, LCOGT is building a global network of telescopes 1o take this idea ta the next Tevel, il
you have lelescopes spread out in longitude, it is always dark scmewhere, 50 you can observe
1arpets around the dock,” said Howell. "We lixe ta say 1hat the sun will never rise on {he
LCOGT empire."

LCOGT already has telescopes in Haleakala, Hawaii, and Siding Spring. Auvstralia, as well as at
the Sedgwick reserve near Santa Ynez, Calif, n 2042 it will expand to Texas, Chile, and South
Africa. Last August, astronomers at LCOGT were ahbie to use the fledgling netwark to manitar

hup:.’lwmv‘zimbio,corrdcnsmoiogyl mic%cs/cmw]ll\wT-/Supernova+Genemtinn+White+Dwa_rf+Nnt+Rcd+Gianl 3/5/2012
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A Supernova with a View: The Closest Supernava in 25 Years
'Yields New Insights into Its Formation

i Publishad: December 16, 2011, Welzmanna Institule of Science
i

: Type 1a supernevae are such regular features of the Universe that astruphysicists use them
I
| to measure cosmic distances. But we siill don't know exactly what makes these giant

i explosions accuy. Now, scientists at the Weizmann Institute of Science, as partofan

international effort to study supernovae, are beginning to clear up the mystery of why

' certain stars explode in a brilliant dispiay at the ends of their lives.

|
| New rescarch began last August, when the automatic R
: telescopes at the Palomar Transient Factory (FTF} in .
. « Maore sews frem Weizmann

{ California that search for signs of developing supernova Iastitule of Seienco

spatted one just a half a day into the explosion process.  } ¢ weizmans Institute of Sciencs (£

; Not only was this a very early observation, but the
; supernova was in the Pinwheel Galaxy a mere 6,4 Megnparsecs away - the cosest one in
s the ast 25 years,

i The scientists participating in FTF, including Drs. Eran Ofek and Avishay Gal-Yam of the
Particle Physics and Astrophysics Department, have recently published three new papers
based on their initial observations and analysis, two of them appearing in Neture and one
jinthe Astrophysical Journal,

Data on the new supermova came from X-ray 2nd mdio wave telescopes, both Earth- and

i sateltite-hased. In addition, the researchers went over images of the Pinwhee! Galaxy taken
by the Hubble Space Telescope over the years to see if they could detect pre-explosion
signs of the systern that gave rise 1o the supemova.

To the scientist's surprise, the X-ray and radio observations yielded no significant data,
and the archival study did not reveal what was there beforehand. But, like the dog in the
Sherloek Holmes story that didn't bark, this lack tumed out to be a significant clne: It

i allowed them to climinate some of the various scenarios propased for the type of setup

. causing the explosion,

These scenarios fail into two broad calegories, both of them invoiving ancient, dense stars
called white dwarfs. In one, twa white dwarfs merge, and their combined mass becomes
unstable, ending in o thermonuclear blast. In the athes, the heavy white dwarf siphons off
material fram a comnpanien star until it exceeds its stable weight limit, again causing an

! pxplosion. Proposed companion stars run the gamut from huge, gaseous red giants to
. smalier, snn-like stars.

‘:Thc team's pesults, incloding an analysis of the material thrown off in the blast and of the
'shock breakout” that takes place as the light refeased in the shockwave passes through the
mass of erupting materal (eondncted by Hay Rabinak, a student of Prof. Elf Waxman of
the saine department), shawed that the exploding star was, as predicted, a white dwarf: an
extremely compact star with a diameter mucl: smaller than that of our sun. And while the

. team dido't manage to discennt either category, they set an upper Hmit an the size of a
pussible companion, showing it could not have been a partimdardy large sta, such as a red
ghant.

‘Although we cant rule out a white dwarf merger,” says Ofek, 'our results point to another

. Iikely scenario in which @ medium range star ~ close to our sun’s size — supplied the white

. dwarf with the extra materia} needed to tuen it ino a supemova.’
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The whila biced calls that fight disease and
hedp cur bodies haal are directed Io sites of
infaction or injury by 'exit signs' - chemicat ) Pﬂaﬁ ye md y b e
signals that tefl them whero (o pass through . . -

the hicod vessel walls and infn the underiying b U ! ! d | n g I n YO U r
iIssue. New research at the Weizmann .

Instituza, which sppearad in Nature a rt e r l eS .

Immunology onling, shows how tha calls

lining blood vessel walis may act as

‘seleclors’ by hiding tha signals where cnly Find Qu‘ﬂi’. ‘j“!h‘! b

cerlain "aducated whita hiopd cells will find

them,

in previnus studies, Prof, Ronen Alon and his

team in the Immunclogy Dagariment had Current Anticta Ratings:

found that near sites of inflammation, while Patient / Public ot yet ratee :
biood cefis rapidiy crawi 2long Lhe inner lining Heailhcare Prof. Hot yel raied

of tha blaod vessels with tens of liny legs thal

grip the surfacs lightly, fgeling for the exit

sign. Such signs cansist of migration-promating molecules called chemokines, which tha celis lining
tha biood vessels - endotheliat cells - display on thair ouler surfaces like fashing lights.

In the new sludy, Alen end his team, including Drs. Ziv Shuiman and Shmuet Cohen, found that not
all chemaokine signals produced by endathelial cells are on display. They observed the recruitment
of subsots of immune celis called eNecior cells that are the 'speciel forces' of the Immuna system:
They receive trairing In lhe iymph nodes, where they leam to identify 2 particular newly-invading
palhogan and tien relum 1o o bloodstream on a search and destray mission, Like he olher while
blood celis, sffecior cells crawled on tiny appendages along Lhe lining of inflamed blood vessels
near tha site of pathogen antry, bul rather than sensing surfaca chemokings, they used their fags to
reach into the endothelial celis in s5earch of the migration-promoting chamokines.

As cpposed o the external exil signs, these chemokines wera hekd in tiny cantginers - vesides -
inside lhe inflamad endathaiiat cell wails. The effecior calls paused in tha joins where several calis
med, inseding thair legs through tho walls of several endothelial celis at once to trap chemokines as
lhay were released from vesicles 21 the endothalia} cell membrane. Once they obtained the rght
chermakine directives, the immune cefis were quickly ushered ou} through the blood vesse! walls
toward their finai destination.

Tha rasearchers think that keeping the chemokines inside the endolhelizi cells ensures, on the one
hand, that thesa vital signals will be sale frum galting washed away in the blood or eaten by varicus
engymes. On tha other hand, it guaraniees thal only thosa effecor celis with spacial Iraining - that
can make the exira etfort to find Lhe signhals - will pass through.

Alon: "We are now seeing that the blood vessel endothelium is much mora than just a passive,
slicky barmier - it actively selects which recruited cells aclually cross the bamier and which will not.
The endathelia! calis seem o play an active rola in showing the immune celis Ihe fght way cul,
though wa're not sure exacly how, Mareover, we think that tumors near blood vassets might exploi
these rafficking rules for thelr benefit by pulting the endothaffa! cells in a quiescent state or making
the endothalium produce the ‘wrong' chemokines. Thus, immune ceils capablo of desloying these
lumers will not be able to exit the blood and navigale to tha tumor site, while ather immung calls
that aid in cancer growih will!

{ Additional References | Ciations

i Amicly adapted by Medical Mews Today fom chiginal press releass. Click 'referencas’ lab abave for source,
i st eur immane system { vaccings seclicn kot the Latest nows en 1his subjacl.
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WHITE CELL 'SELECTORS’

The white blcod cells that fight disease and help our bod-
ies heal are sent to sites of infection ar injury by “exit signs”
- chemical signals that teli them where to pass through the
blood vessel walls and into the underlying tissue. New
research at the Weizmann Institute of Science that appeared
online recently in Nature Immunalogy shows how cells lining
blood vessel walls may act as “selectors” by hiding signals
where only certain “educated” white blood cells find them.

In previous studies, Prof. Ronen Alon and his team in the
Rehovot institute’s immunology department had feund that
near sites of inflammation, white blood cells rapidly crawl
along the inner lining of the binod vessels with tens of tiny
“legs” that grip the surface tightly, feeling their way toward
the exit sign. These signs consist of migration-promoting mok-
ecules called chemoldnes, which endothelial cells fining the
blood vessels display on their cuter surfaces like flashing lights.

in the new study, Alon and his team found that not ail
chemokine signals produced by endothelial cells are on dis-
play. They observed the recruitment of subsets of immune
cells called effector cells that act as the “special forces” of the
immune systern. They receive training in the lymph nodes,
where they leam to identify a particular newly-invading

pathogen and then retum to the bicodstream on a search-
and-destroy mission. Like the other white blood cells, effec-
tor cells crawled on tiny appendages along the fining of
inflamed blood vessels near the site of pathogen entry, but
rather than sensing surface chemokines, they used their legs
to reach into the endotheilal cells in search of the migration-
promoting chemokines,

As opposed to the external exit signs, these chemokines
were held in tiny vesicles irside the inflamed endothelial celi
walis. The effector cells paused in the place where several
cells met, inserting their legs through the walls of several
endathelial cells at once to trap chemokines as they were
released from vesicles at the endothelial cell membrane.
Once they obtained the right chermnokine directives, the
immune cells were quickly ushered out through the blood
vessal walls toward their final destination.

The researchers think that keeping the chemnokines inside
the endothslial cells ensures that these vitat signals will be
safe from getting washed away in the blood or eaten by var-
jous enzymes, while at the same time guaranteeing that
only those effector cells with special training to find the sig-
nals will pass through.

“We are now seeing that the blood vessel endothefium is
much more than just a passive, sticky barder; It actively
selects which recruited celis actually cross the barmrier and
wwhich will not,” says Alon. The endotheial cells seem to play
an active role in showing the immune ceils the right way
out, though we're not sure exactly how. Moreover, we think
that tumors near blood vessels might exploit these traffick-
ing rules for their benefit by putting the endothelial cefis in
a quiescent state or making the endothelium produce the
“wrong” chemokines, Thus, immune cells capable of
destroying these tumors wili not be able to exit the biood
and navigate to the tumor site, whiie other immune cells
that aid in cancer growth wili,”



|5 searching ho publicly pccexsilna wib, we found & webpage of nierest and provide & sn:{pﬁhot af#
below. Pigase be advised that this page, and any knages or links in 1, may have changed since we crealed
this pshot. For your i wi provide 2 1o tha cumren! webpage a3 part of our servico.

Nano Patznts and Innovations: Divine Secres Of The Ant Sisterhood: Na Leaders Needed In Empire Of The Ants Page 1 of 17

i Share Repot Abuse Mexd Bioga Create Biog  Signin

http:

Nano Patents and Innovations

Nano Patents and Innovations is dedicated to nanotechnology news, patents, markets,
products and research innovations

BUNDAY, DECEMSER £, 2013

GOOGLE TRAKILATE
Divine Secrets Of The Ant Sisterhood: No Leaders-Needed [n
Empire Of The Ants N
“in tho long histery of humankind {and animat kind, too] thase who learned 10 callaborate and Improvise + innovazve Reaaarch and Product, ins. prnides mdepm
mest effectively have pravaied,” wrotp Darwin. Anis, a family (hat has inhabitad the earth for abou 100 market tBpEIts 60 AaNGlasanalagy and Culling edge
it s of such bi lochralogies.

mifion years. must be one of tha most magnificant
Thousands of femals ams pull 1ogather in 2 coordinated etfod to ensuro Lhat all tha neads ara mat for Lhe
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Nano Patents and Innovations: Divine Secrets Of The Ant Sisterhoad: No Leaders Needed in Empire Of The Ants

Ants primarily *speak” b one another in the language af chemicals: il an ant finds a rich food scurce, for
exampk, it will deposit a trail of pheromanes thal telis the other anls whore fo find it. Sadai nebwarks ars
formed batween the ants durng such communication, and i is Lhese hretworks Lhat Fainorman wanls lo
understand.

In a selup reminiscent of Big Brother,Feinamman has handpicksd a number of native Bsmell 2n1s {0 enlar
an arificial, nest-tko structure that has cameras dated zround, enabing his team fo egvesdmpe en the
anis' “eonpversstions.” Eoch antis identified by a barcade fiusd Io it back, enabling the sciantists 1o track
and recard ils activitiss,

The scientis(s are hoping I answer such questions as Who *spoaks® to whom? De ants form dliques and
only interact with those in the same group, or are Lhey indisciiminate? Do they smpicy farreaching social
netwerking tools akin lo, say, Twitlar or Freabock, relying ¢n glhera {e “retwsal” and “share” Deir
messages? Do messages gel passed down a kne of anls, of would an ani prefar o wander far and wide
to make sure lhe messaga is relayed accurlely?

Feingrman: “Ants use different communicalien sirotegies, ranging frem ene axirems ta the cther,
depending en Lhe setling. For examgles, in ‘piggybacking,” ona ant ridas onlop of ancther; Lhough slow,
this I3 a very refiable snd direc methad of cmmmunication, appropriate, for exampie, for ensuting the
second ant amves a2l the exad foed localion withoul gedling [os1 along the woy. Other situations may
wamant less focused, bul fasler, fonms of communication. For example, i & eolsny comes under altack,
tha ants spray pheromones inlo the air. This alarm syslem rapidly warmns olhee, distanl cokinias of
polenlially imminent danger.”

Siow and reliadls or fast with some ecmpramize; L ing ant ication 2nd social
netwarking stralegias will da mor than halp revaal the inticale workings of an ant eoleny; Lhey alse
assist in the long $#nm goai of using Lhis rich cocporative system to develop a iheary of colleciive
infermation processing. Uitimataty, the rassarchars wedld like to davelap he 100l needed {0 answer
fundamental questions about other complex biological systams: for instanca, how immune systam calls
werk tagether te fight infectien. Such lools could also have pradical appiicalicns in the design of se-calisd
distibutod systems. induding celiular communicalion antennas, wireloss sensor networks of aven groups
af robets engaged in rescun opemtions.

Empire of the Ants

At the head of each ant coiony is 2 quesn; but, though "royally,” sho does nat passess any sovergign
power over (hae workes anls - her sobe duty is to lay eggs. With no ruler, how g ants divide laber? Oo
same ants belong 1o "elile” units, wilh athers refegated to more Moewar-class” dutins? Or are they alf equal?

In pravioua research, Or. Foinsrman investigated whalher cannin fadars — gravious experisnce, age,
body weight, spatia location — delermine how tasks arm aliocaled. Ono way to test this is to ses how anls
raspand to increzsed demands in carlain tasks, For example, when food stores are running low, which
antg 1aka il upan themselyes 1o aid in the fsraging oflon? Or offer a halping hand to nurse an extr brood
in the colony?

The anls were placad in an wrificial, teo-chambaerad nest, and tho scientisls manipufated Lhe task load by
withirolding food o adding new members tn a hraod. Again, the ants were Individuaiy tagged — this time
wsing mdio-fregquency identification (RFID) - 1o identily individuals that respendad.

This sludy nevealad that itis the laaner ants that sre usually on the frentiine: They are tha fist to maspand
toincreased foraging needs, avan witen other faclors (age, exper and spatial localian) are token
inte account. They also seem ta be lhe ones who ongage in transperting the newly planted brosd
members 1o the main brooad pilo. However, lean 3nis de nol saem ta aciually help in tending the brosd. in
fact, Feinerman found Lhat broed caro seems ie bo andom. not depandent on by age, exparance or
weight, but mther, by wheever happens to he passing by,

Barcoded ant in the lab of Dr. Ofer Feinemman

Cradil: Weirmann Institute

“With regard lo foraging, sending aut ihe feaner anls could boost coleny survival, as they would be more
expendable in tha nisky lask of faraging, may attrmcl fewer predalors, and might even ba mare mobie
than thair heavier counlerpans. Likewiso, the fact that brasd carg seams 1o be open to all suggests tnat
fexibility in gener! task oliccalion, and cllaboration an the whals, is mere valuable than, say, expadise
or experience, 35 it alivws for a rpid respanse le a changing snvimnment, thereby ensuring the survival
of the calony.” says Feinorman.

ANT-thropofogist

Dr. Ofer Feinerman was bom in Rehovol, ismet, and ho eamed 2 B.Sc in physics and mathematics
summa cum lagde {1958) and 20 M.5e in physies (1993), beth from tha Hebrew University of Jerusalam.
Az a Ph.D. student at the Weizmann Instilute of Sciencs, untsr the guidance of Prof, Elisha Moses_ he
grew the first pdificial logic circuits made of nerve cells, eaming his dociorals in 2006, He then contluctod
postdacioral research for thres ysars at lhe Memorial Sisan-Ketiering Cancar Cantar in New Yorx,
invesligating how the immune system's T-regulation eclis work {og 1o fight infection. Feinammian
spent one year studying ants sl Rockofelier Univarsity befcre joining the Department of Physics of
Complax Systems of Lha Waizmann fnstilute of Sclenca as n Senior Scenlist in October 2010, “Caming
back to he Weizmann instilute was a dream — not anly dilf i give ma the opportunity 1o retum o jsmal,
but it alzo gave me he freedom o shudy anis — 3 somewhat unconventional subject. For this | am
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he average person with a digital camera and a computer is used
E to cropping or scaling down photos and clipping video segments,
But these processes can resuit in the loss of important infarma-
tion; scaling down an image, for example, sacrifices resolution. Now the
YEDA Research and Development Company Ltd. - the commercial arm
of the Weizmann Institute of Science In Rehovot — has entered into a
license agreement with the weli-known Adobe Systems Inc. on a “bidi-
rectional similarity measure” to summarize visual data.

The new method produces a complete and coherent visual surmmary —
a smalier or shorter version of the original that retains the most relevant
information. The bidirecticnality of the method ensures that the resul:-
ing image is visually coberent, YEDA says. In addition to telling the same
“story,” it is as visually pleasing as the original, As opposed to cropping
or clipping or scaling down, the summarizing technique manages to
maintain both relevant information and resclution details, despite the
decrease in size.

In addition to summarizing images and videos, the method may have
a number of other applications, including completing missing parts in
images and videos; creating mantages aut of separate images; photo
reshuifling {in which elements may be moved around the image/video);
automatic cropping; image synthesis {in which an image might be
expanded, rather than summarized); and image morphing (generating a
video sequence displaying a smooth transiticn from cne image to anoth-
er, possibly unrelated image).

The bidirectional similarity method was developed by Prol, Michal Irani
and Drs. Denis Simakov, Yaron Caspi and Eii Shechtman of the Rehovot
institute’s computer science and applied mathematics department. It is
based on eliminating redundant information fram the image/video,
Video summarization works in a similar way, only the program exploits

Clear vision summary

redundancy in space-time. Graduat resizing and rechecking ensures that
the final result is searnless and coherent, the Weizmann team says.

= By JUPRY SIEGEL-ITZKOVICH
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In recent years, 2 nurnbér of controversial claims have
been made about the female mammai’s egg supply - that it
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: canventiona! understanding that she |s barn with all af her ‘ Fertility Problem
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d- Ed onts originate in the bone marraw. Now, Welzmann institute : ey TECLA com
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based on an original method for reconstructing lineage : autolngous treatment
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are mast closely retated and how far back they share a comman parent cell, to create a sort of :
family tree for ceils, Shapira and members of his lab, including Drs. Shalev Itzkovitz and Rivka
Adar, together with Prof. Nava Dekel and research student Yitzhak Relzel of the Biological

Regulation Department, used their method to see if ova could be descended from bone-marrowi !
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Mouse cell ineage tree. Oocytes are in red, bone marrow stem cells in yellow, demonstrating . o
that the two formm separate clusters with only a distant relationship : Find-ing Explosives with Laser Beams

These scientists also found, surprisingly, that the ova of alder mice had undergone mare cell Reduction In U.S. carbon emisslons
divisians than those of younger mice. This could be the result of replenishment during | attributed to cheaper natural gos
adulthaod, but an alternate theory hoids that all engs are created before hirth, and those that § s
underga fewer divisons are simply selected earfier on for avulation, Further experimentation, | *Universal® vaccines cauid finaly ailow for
says Shaplro, will resoive the issue,

wide~scaie flu preventian

Sgueezing What Hasn't Been Squeezed
Before; Scientists Score Another Victory
Over Uncerkainty in Quantum Physics
Measurements

Cell fineage trees are similar to madern evalutionary and taxonomic trees based on genome
comparisans between organisms. Shaplro and his team used mutations in ceils that are passed
on to daughter ceils over an arganism’s lifetime (though not on o the next generation}. By
comparing 2 number of genetic seguences called microsatellites — areas where mutations occur
like ciockwork — they can place cells an trees to reveal their developmental histary.
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harhar, as thought, “immartal DNA strands.” tmmarzat strands may be retained by dividing stem § . peprogramming Stem Ceits to 3 More
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- RN e 1ot et R 1 i Ecntenu Page "
Posiad an february 24th, 2012 in Sam Calis Cover Page
The method, developed over several years in the 1ab of Prof, Ehad Shapiro of the E?.i.l.n'i‘:’!..??afg,u e o i
Instituta's Blologicel Chemistry, and Computer Sclence and Applied Mathematics Subscription Page
Departments, uses mutations i specific genglic markers to determine which cells are Long-term memary deficts Huntingten's
mast ¢losely refated and how far back they share a comman pareat cel}, ta create a disease are assaciated vith reduced CBP
sart of familly trea for cells. Shapiro and members of Ks kb, intjuding Drs. Shalev histone agetylase acivity
Il_zkuwtz ard Rivka Adgr, togather wnh- Prof. Hava Dakel and :es:ear:h student . [dentification of o Thx L Thx2/Tbxd genetic
Yilzhak Reizal of the Bigigicat Regulation Department, used their methad to ses i pathway governing pharyngeal and aresial
ova could be descended fram bone-marrow stem cells. Their findings indicated that pole morphogenesis
any relationship between the two types was too distant for one to ba an ancestar A TAT-Frabmin fusian protein increases o
of the ather, lifespan and ca¢diat functicn In 3 condditionat
Friedraioy's ataxda mouss model o
Thesa scientists also found, surprisingly, that the ova of cider mice had undergone GLUT10 Is required [or the davelopment of
mare cell divisions than thase of younger mice. This could be the result of the eardiovascular system ang the notochord
replenishment during aduithood, bt an altemate theary ho'ds that 2l eggs are and rnnects mitochongs it function to TGF
created befare birth, and those that undergo fewar divisians are simply selected {Leta} signaling
earkier on for ovulation, Further experimentaton, @ys Shapio, will vesoive the lssue.
e en ites
Celi Eneage trees ara similar to modern avolutionary ang 1axcnomic trees based on Recommended Sites
genome compaisons between arganisms. Shapiro and his team used mukations in B_ecl Bug Repistry
cells that are passed on 1o daughter cells over an arganism’s fifetime (though not on Hi-n.:j ot T
to the next generation}. By comparing a number of genetic sequentes catled R e e
microsatefites — areas where mutations accur ke clodkwark — they can place cells an Broken tink Checker
trees ta reveal thelr developmental history. Browsar Shots
Cancer Spadialist
A number of papars published by Shapiro, his team and coliaborators in recent T T T e -
months have demenstrated the power and versatility of Uis methed, Ore study, for Censcious Evalution . ..
Instance, lent suppart to the notion that the adult stem calls restding in tiny crypts In - Cryomedical Biog ) .
the Fning of the colon do not harbor, as thought, “immoral DMA strands.” immonat Fréa Heatth Ins;r;ncetlun:e T
strands may bae retained by dividing stem cells if thay always relegate the newly- e s
synthesized DHA to the differentiating daughter call and keep the original stand in
the one that remains a stem ceall.
2 seeond study addressed an open queston about developing musce cells, Here R
they found that two kinds of progenitor celf -~ myoganic cells, which eventually giva | HGH e
fise to muscle fiber, and non-myogenic cells — found within the same muscle are HGH Injectians
mose clsely related than similar cells in different muscles, eH Presoipsion
One immadiate advan@ge of the celi lineage analysis method developed by Shapir's HEH 5“’". Effects
team Is that it Is non-nvasive and retrospective, and as such c2n be appiied to the HGH Therpy
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Much of the body's chemistry is cantsolled by
the brain - from blood pressure 1o appetits (o
food metabolism. [n 2 study published recenlly
in Devefopmenial Ce#, a team of scientists led
by Or. Git Levkowitz of the Weizmann Institute
has ravealed the oxadl struclure of one cruciat
brain area in which biochemical cammands
are passad from tha brain calis to the
bloedstream and from there to the body. In the
procass, they discovered a surprising new role
for the “hormone of love," shawing that it helps
to direcl the deveiopmant of 1his brain
slruciure.

The area in question, the pewrohypophysis, is
an interface belween nerve fibers and blood
vassels jocated at tha base of the brain. Here,
some of tha major brain-body interactions lake
piaca: Hormones raleased from nerves into the bloed vessels regulate a series of vital body
procasses, including the balance of fluids and uterine contractions in childbirh.
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Although the neurohypophysis has been studied for mere than a century, tha scientisls in the
Weizmann instifute-led sludy deveioped new genetic tools ihat enabled tham to examine the exact
three-dimensional amangement of this brain structure and dlarify tha celiuiar and molecular
processes leading lo ils formation. Sinca the human neurchypophysis is exceedingly camplex, the
scientists performad tho research on live embryes of zebrafish. These fully transparent embryos
offer a unigue model for studying the verlebrata brain, lending themseives to genslic manipulation
wilh reialive ease and enabling researchers to observe the actual formation of a neurohypophysis
under a microscope.

The study reveated a surprising new funclion for lhe hormaonal messenger oxylocin, dubbed the
“harmaone of love" because, in addilion o cantrolling appelite and such femaia reproductive
behaviors as breastfeeding, it is also invalved in mother~child end mate bonging. The sdantists
showed thal oxylatin, one of tha two major harmones secreted in the adult neurohypophysis, is
inyoived in the developmeni of this brain area eiready in {ha embryo. Al this stags, the oxytocin
govems the formation of new blood vessels. "The messenger halps to build tha road for fransmitling
its own future messages," says Levkowilz . Davelopmental Cell highlighted tho study's findings In a
preview headiined, "The Hormone of Love Attracls a Parlner for Life.”

These findings provide an imponani advance in basic research because they shed light on
fundamental brain pracassas, butin Ihe fuiture they might aiso be relevant ta the treatment of
disease. Since the naurohypophysis is ona of only a few ponions of tha brain able o regenerate
atter injury, an understanding of how i is formed may ona day help achieve such regeneralion in
other pars of the central narvous system.

Additional References Citations

Article adapled by Medical News Today from orgine! press release. Click 'relerences’ 1ah sbave for source.
Visit aur newrclogy / neuroscience section for the latast news on this subject.
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Fo chville, Maryland, Novemnber 09 {QNA) - Sdentisis have recently discovered a3 new rola for the "hormone of
Jove" oxytodin that of heiping the deveiopment of a cucis} area of brain. In a study published recentiy in
Developmental Cell, a team of sdientists led by Dz. Gil Levkowitz of the Weizmann Institute has revealed the
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exact structuze of one crucial brain area in which biochemlcat commands are passed from the brain cells to the
Related sites bloodstream and from there to the body. In the process, they discovered a surprising new role for the
. "hormone of fove,” showing that it helps to direct the development of this brain structure, Science Daily
Site map raported Wednesday. The area in question, the neurchypophysis, is an interface between nerve fibers and

biood vessels located at the base of the brain, Here, some of the major brain-body interactions take place:
Hormones reieased from nerves into the blood vesseis regulate a serfes of vital body processes, incuding the
balance of fluids and uterine contractions in childbirth. The scientists developed new genetic tools that
enabfed them to examine the exact three-dimensional arrangement of this brain structure and elarify the
celivlar and molecular processes leading to its formation. Since the human neurchypophysis is exceedingly Additiona serviees
tomplex, the sdentists performed the research on live embryos of zebrafish, These fully transparent embryos
oHer a unique mode! for studying the vertebrate brain, fending themselves to genetic manipulation with
relative ease and enabling researchers to observe the actual formation of a newrchypophysis under a
microscope. The study revealed a surprising new function for the hormonal messenger oxytocin, dubbed the
"hormone of iove” because, in addition to controlling appetite and such female reproductive behavidurs as
breastfeeding, it Is also involved in mother-chiid and mate bonding. The sdentists showed that oxytocin, one of &
the two major hormones secreted in the adult nevrohypophysis, is involved in the deveirpment of this brain p-
area already in the embryo. At this stage, the pxytodn governs the formation of new biood vessels. "The
messenger helps to build the road for transmitting its own future messages,” said Levkowitz . Developmental
Cell highlighted the study"s findings in a preview headlined, "The Hormone of Love Attracts a Partner for Life."
These findings provide an important advance in basic research because they shed Jight on fundamental brain ’
processes, but in the future they might also be reievant to the treatment of disease, Since the neurohypophysis h‘:ki. Currency price
is one of only a few portions of the brain able to regenerate after injery, an understanding of how it is formed )
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Mechanism sheds light on how the brain adapts to stress
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Scientists now have a betler

" understanding of the way that stress
impacts the brain, New research,
published by Cell Press in the January 26
issue of the joumal Neuron, reveals
ploneering evidence far a new mechanism
of stress adapiation and may eventually

: lead to a better understanding of why

. prolenged and repeated exposure lo
stress canlead to anxiety discrders and
depression.

Most streasfui stimuli cause the release of

corticotropin-releasing hormone {CRH}

from neurans in the brain. This is typically followed by rapid changes in CRH gene
EXprassion.

In mote praciical {erms, as soan as the CRH-centaining neuzons rup oul of CRH, they ase
already receiving direclions to make more. CRH controls varigus reactions Lo stress,
including immeciate "fight-cr-Night” responses as well as more delayed acaptive responses
In the brain. Regulation of CRH activity is critical for adaptalion lo stress, and abnormat

- regulation of CRH is linked with multiple buman psychiatric disorders,

“Despile the weaith of infonmation regarding ihe physialogicai role of CRH in mediating the
response 10 stress, the molecular mechanisma that regulate expression of the CRH gene,
and thereby CRH synthesis, have remained largely elusive,” explains senior study authar,
Dr. Gil Levkawitz, from the Weizmann Instilute of Science in israel. In our sfudy, we used
mouse and zebrafish model systems lo identify a novel intracetiular signaling palhway that
controls stress-induced CRH gene expressian.”

D, Levkowitz 2nd colleagues discovered that the
protein Qrthapedia {Otp), which is expressed in
parls of the brain associated with siress adapiation,
modulated CRH gene expression and was required
far stress adaplation. The researchers went on to
show that Otp regulates production of two different
recepiors on the nevrons’ surface. The receptors,
which receive and relay CRH preduction
instruciions, essentially function as *ON" and *OFF"
swilches,

"This regulation of the CRH gene is crilical for

. i neuronal adaptation to siress, Failure to aclivate or

. te¢minate the CRH tesponse can lead to chronic over- or under-aclivation of stress-related

: brain circuits, leading lo pathological conditions,” concludes Dr. Levkowitz. *Taken together,
our findings identify an evolutionarily conserved biochemicat pathway that modulales
adaptation {o stress.”

GET YGURS HOW-

http:/iwwav. psypost.org/20 1 2/0 1/mechanism-sheds-light-on-how-the-brain-adapis-to-stress-9379

Three-dimenslonat perssplion in
markeys can be Influenced

" Jaruary 05, 201218

Monegamy reduses major soclal
problems of polygamist cultures
Sanuary 35, 2240

Ocea thy miftary make the man er dees
the man maka the militery?
Jaruary 23, 01310

*lq’ Scientists [dentily proteln that

contributes to symptoms of Parkinson's

disease
anugry 25, 2012} 0

Rescarchers Induce Alzheimer's
neurons from piuripolent stem cells
January 25, 201210

Couid Alrhoimer's discase be diagnosed -

willt a simple biood tast?
Janyary 28, 201210

At s,

ﬁ%ﬂ,—? Maw fluorescent dyes highlight neuronal

Page 1 of 2

1/26/2012



In searching the publicly accessibie web, we found a wokpags of interest and provide a snapshot of 3
below. Please be advised that this page, and sny images or [iks in i, may have changed since we created
this snapshel. For your convenience, wo provida a hyperdink in the cunenl webpage 83 part of our senvica,

Agent Orange Legacy: Vaccination for Rheumatoid Arthritis and Crohn's

m Share Repon Abuse  MNext Biogs

Page | of 68

Create Bleg Signin

Agent Orange Legacy

We R the znd Generation

Agent Orange Legncy is fighting for the services, sopport and rights of the children of Vietnam velerans exposed to Agent Orange/Dioxin and

their families.

Home Mission

Website Social Media 2nd Generaton

Memorials L

Agent Orunge Lagary posts as many articles as is possible from other scurces broguse wye beliewe in free speach’. This does not mean, however, Agens Orange Legacy
necessarily shores the opinion of these samne guthors. Please refer ta our "Editerial Clause’ for more informadon.

Agent Orange Legacy’s Support Community

Followers Agent Orange Legacy ls looking for the ehildren of American Vietnam veterans exposed to agent orange and
their families. 87% of our members report that they sullet from one oF more of the following: birth defeas,
Joip this site .~ auteimmune and rare diseases, mental hesith ansses, leaming disabilities such as autism and ADHD, and
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Vaccination for Rheumatoid Arthritis and
Crohn's

Recenlly, scientists of Weizmann Institute have daimed of having found a vaccine which could
prove helpful in treating auntoimmune disesses fike as rheumataid arthritis and Crohn's. The
treatment thus claimed has proved successful on animal. A trial g human is yot to begin.

For the research, the szientists blockad the activities of notorious enzyme called MMPa, which is
famous for getting out of control and trigger autoimmune diseases. The findings of the scentists
have been published in the renowned pages of journal Nature Medicine.

£t has been infermed that generally, MMPg ace kept under cheek by inhibizor molecules called
TIMPs. However, if MMPg gets cut of control then it may cause cancer metastasis and
sutoimmune diseases. Previously, many researchers, scientists and medical experts have tried to
tacget MMPg but they all had severs side effects.

Therefore, this time the scientists played smarty and found a way by which controlied MMPg
could be produced. The vaccine thus created though does target MNPy but net directly. The
scientists tested the vaceing over mice with 2 rodent version of Crohn's. It was found that
inflammation of the disease reduced siguifeantly with the introduction of the veccine,

Professor It Sagi from the Weizmuann Institute said, “We are excited not only by the potential of
this method to treat Crohn's, but by the patential of using this approach to explore novel
treatments for mény other diseases”.





