Altitude  2.887 mas|

Latitude N 43°04' Activities

Longitude EO0"09 astrophysics, astronomy
oceans and atmosphere

located on the summit of Pic du Midi mountain, Earth sciences

Pyrénées, France medecine

The Pie

bevond w

Midi Observatory is above the “boundury layer™: a part of the atmosphere
1 pollution become rarefied or disappear.

This is absolutely ideal for astronomers. The light is so pure that shots of the moon, planets
or the sun are of enormous use to teams of scientists all over the world,

RESEARCH ACTIVITIES
The Siderostat

Observing the sun is still vitally important w scientists, Particularly beeause it is the only star which is elose enough for us o study in detail, The Siderostar follows
the sun Sline its daily path. Using u series of aptical compo _mirrors. lenses and filters, it eapiures the rays of the sun which are concentrated.
So. on i clear duy, the dome apens up to allow the sunlight o pass theough. and an image is projected onto a sere

Baillaud Dome

Under the actual Baillaud Dome. the oldest dome. which was installed ar the Pic du Midi in 1908 it°s also possible 10 observe and
understand the sun!
The Coronograp by Bernard Lyot in 1930 allo 1o ohserve the s elope, with bursts of matter and
protuberane g several hundred thousand kilometres up and showing - Bernard Lyot installed o metal disk
into a telescope. so that we can create o reconsteuction of o solar eclipse, A rlmphmgm completes the deviee, correcting any light
diffraction problems in the lenses. The Coronograph has given us a better understanding of the characteristics of the sun's corona
outside of eclipses (barely an hour per century! ) and has allowed us to measure a temperature of two million degrees.

The One-Meter Telsscope

The Earth And The Pic
Some terrestrial research activities are also carried out

at the Pie do Midi.

The high altioude, the Pie du Midi's outlying position in re lation
1o the P\u‘ln'l-» the quality of it= atmosphere o

A coronngraph is u telescopic atmachment
designed specifically o block our the harsh.
ireet light from a star, so that nearby objects
be resolved without burning out the
seope’s aplics,

dlistanee from any large human built-up areas make it the e mihie. conten R Elie Tant tin o fret
place 1o study many different parameters: ; coronagraphs were used to image the corona
= the atmosphere and ozone and pollution in particalar s

- meteorology. especially high altitude forecasts Coronagraphs are useful for imaging coronas.
- atmospher ng the electrical field in near-solir comets. and even extrasolar planets,

: 1 :
the earth's atmosphere. storms an
high altitnde medicine

the seismicity of the Pyrenees

ightning




.. The History
; P.'_?&l Midi Laboratory

B

Altitude 2887 mas|
Latitude N 43°04'
Longitude EO*09'

located on the summit of Pic du Midi mountain,
Pyrénées, France

Builtin 1873

The Pie's had a history of meteorology even before it beeame involved in astronomy. We know that as early as
1774 G. Monge and J. Darcer. French Mists, bed the Pic 1o v atmospherie pressure and that in
1873, Charles Clhismpion De Nansouty installed a temporary meteorological stion here, where he measured
pressure, temperature, humidity and various other values nsed in meteorology. The meteorold
now part of the Météo France network. The first astronomy work only began 1o take place fro
onwards, Gradually the Observatory heeame a real centre not only for astronomy but also for seiences sueh as
sy, Ever larger in:

INIHI]I)’ OF COSHK

From 18th cemury, the summit of the Pic appears
as an ideal site for observation research, thanks 1o
a particular elearness of the atmosphere. In the
1873 General npion de Nansouty organizes a
first meteo campaign at the Pic and a meteo stand
* Planradle * was founded ar Sencours pass. I the
1878 the first stone of the observatory was set, a
wish of both Nansouty and ingencer Vanssenar,

In the 1908 the first
dome has bheen build.

I the 1927 Opening of the Tourmaler - Sencours

rowd, that allows bringing up people

and equipment.

Transport is made possible In the 1930 Bernard Lyot invents

by o winding trail. coronograph and starts observation
research.

I the 1949 an elavating platform was build
in order w bring up staff and nents
from the Laguers to the summit, and

in the 1952 a cable car between

La Mongie / Taouler and the Pie was

Lo the 1963 NASA chose the Pie di Midi as
the centre for detailed cartography of
the moon's surface in preparation for

the .'\[nl[lu 1
It was installed a 106 em telescope
under Gentili dome.

1957:
Installation of radio/TV
transmitter at the summit.

=5

known as
rope. It was thanks 1w the images
nd forties

The
the =1 metre” el
obrained from the Pic in 1
that we were able to conclude tha
on the moon was covered with a layer of dust.

Aerial View of the in 1878, the ry of the Observatory

In the 1980 TRL

(Bernard Lyot Telescope 2 m)
has 1l inte service,

It was the biggest telescope
of metropolitan France,




Altitude  3.454 masl
Latitude  N46° 33"
e Longitude E7°59'

Activities

environmental research

\ astrophysicis, meteorology,

adjacem 1o Eiger, Manch & Jungfrau, -'{ . AEriog e eoierices

W Bemese Alps, Switzerland - 5‘ i

S : .
o A e r
High Altitude Research Station Jungfraujoch

The High Alvinde Research Station Jungfranjoch.

at 3454 meters above sea level, with
highest-altitnde railway station, adj t o Figer,
Monech & Jungleau. the most magnificent mountain chain
in the Alps, and a |||| hnrlhl of the UNESCO World
tsehhorn, offers unique

urope's

sarch of i
.~lmulm'-i that requires high altiade and/or a high alpine
COvironment.

High Altitude Research Station Jungfraujoch | \I.f.'m;

Research at Jungfraujoch

Dhue o its unique location and the unspoiled high alpine enviro
the vear-vound aecessibility via the Tungfean Railways, and the excellem
infrasteueture. Junglraujoch is of g nportanee for eovironmental

. as well as for

researel o fl}l'llhl'l\l'}ll

earologists, glaviologiss,

and researe i material scicnces,

Jungfraujoch is the only accessible
olservation s Furope with
adegquate infrast e that is within
the free tropospherse most of the year,

It hos established fisell s o center for environmental research and
is pluving a key i a nuiber of internationally coordinated
progroms, e.g, the GAW Global Atmosphere Wareh and

the NDSC Nertwork

for the Detection of Steatospheric Change.

O the average, seientists from more than
25 different nutional and in
Lubout 1000 working days every vear
at Jungfranjoeh.

20 u'-wlnll projects are primarily based
nents. Research activity

anantom

-uh- i about 100 scientific
ach vear,

at Ju

publica

The International Foundation High Altitude Research Stations Jungfraujoch and
& Shcapir Gornergrat (HFSJG)

The Internarional Foundavion High Alvmde Research Srations )
The aim of the Foundation is to make possible scientific research 1
environment. At Jungfraujoch the Fonndation runs the Research Station and the Sphinx Observatory. and at Gornergran
two astronomical observatories and o container laboratory,

Members of the Foundation

Avstrin (Oesterreichisehe Akademie der Wissenscluften, Wien)
Belgivm (Fonds Natonal de la Recherche Scientifique. Broxelles)
w (Max-Planck Gesellsehaf, Minelen)

sreat Britain (The Roval Sociery. London)

Ttaly (1stitnne Nazionale di Astrofisican INAF. Rowa)

Switzerlamd (Swiss Avademy of Seienees s
Iterkaken: Gornecgrar Balin. Brig: Burgerg
substantial fee is paid by the Swiss National S

Bern: Jungfran Railways,
le Zerman. Switzerland's
Fuonndation. )

Sphinx Observatory al ng!ramm
station at

Restaurant, railway stafion and research
ujoch

www.ifjungo.ch
Copyright ©2005 HFSIG



« The History
ngh Alpine Rasearch Station Jungfraujoch

Altitude  3.454 masl
Latitude  N46° 33"
Longitude E7°59

. adjacent to Eiger, Monch & Jungfrau, ¢
" Bernese Alps, Switzerland

Builtin 1926

The Conquest of the Alpine Area
For a long time the alpine arca was considered as hostile o 1 and proper equiy wias not
vet available,

1t was only in the middle of the 19th century that seientists finally conguered the alpine arca.
From 1838-1841 Lowis Aga who Inter became Professor at Haevard University in the L
who was the futher of the then highly controversial g
the glociers of the river Aare and in the Jungfran region.

AL and
| theory. led o seientific expedition w explore

Working and living conditions were harsh. It became elear thar an adequate infrastructure
was essentinl for successful research in the high alpine area.

The Jungfrau Railways
v extensive and sueeessful scientific activity a1 Jungleanjoch is a direc
consequener of the easy aceess offered by the Jungfean railway.

® Starting from approximately 1860 there were many diffevent plans for
a mountain railway on the Jungfran.

® I 1894 e industrialist Adolf Guyer-Zeller received a concession for o rack
railway. with a long tunoel theough the Eiger and Moneh up o the summi of

the '3
*In Il’tln the construction began. e
. : T dra railway project Guyer-Zeler
* [ 1898 the Jungfranbalin opened as far as the Eigeralerscher station, at the foot kactach blobloulot bk B ol

of the Figer. The station ar Junfeaujoch was innugurated on August 1, 1912,

A train emerging from one of the Rounding a steep curve on the Jungfrau line, Kleine scheidegg station, the lower
mumerois tunnels on the Jungfran This picture. taken from just above a mnnel terminus of the Jungfrau Railway, is
Railway. Note the overhead cables entrance, indicates the natre of linked with Lavuterbrunnen an Interlaken
supplying electric current at 3 kY 1o the gradients encountered, the maximum by another of the

rail which rise being as much as one fool in every four, The wh
m The Jungfran's sister peak. the Figer. is in

roach, the: backgroumnd.

the train and the -centre racl
engages with o twothed wh
the driving axle of the pow

The First Researchers at Jungfraujoch
As soom s the railway 1o Jungfravjoeh was completed, researcliers began w profic from the possibilities
this exeeptional site offered. and diseussions started about the construction of a scientifie station.

15 metcorologist aad Greenland explorer, was the driving force. On his initintive,

Alfred de Quervain, fun
¥ 0 of the Sehweizerische Naturforschende Gesellsehaft {now Swiss Academy of

the Junglranjocl

-~

e 7 -

Seiences. SAS) was lTounded in 1922,

Ounly four vears later, a first “‘meteorological pavillon” was constracted on the glacier. Aier the discovery of

the cosmic ravs by Vietor Hess in 1912, high altitude locations became important for the study of the ki Pls

characteristies of this rdiation. 2
. S

The Junglrau region was ideal to investigate the variations in ISIII'Ilh n l|l'|ll‘ill|l'lll e of altitude, In 1925 und /

1920 Kolhirster and von Salis condueted vwo fs
of the Mianch,

elraujoch and even 1o the summit

Daniel Chalonge. astrophysicise ar the Observatoire de Paris.

He was o precursor and ereat

in Franee of the stellar spectroscopy and
speetraphotomerry of pre Many of his experimental wnd
theoretical results have been obi at the High AltitudeResearch

StationS of Jungfrajoch and Pie du Midi. Cosmic ray measurements by Koihdrster and
at the summit of the mm‘: 1‘926.

y
Daniel Chalonge at Jungfraujoch (1950)

T 2001 the Jungfran-Aletesh-Bi
the UNESCO World Herivage list,
This region is the most glaciared part of the Alps, conaining

Europe's largest glacier . a range of classic glacial feanres and
the wonderful group of the Eiger, Manch and Jungfrau peaks.

orm region was inscribed in

; uucrmww
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Italy

Altitude  3.480 m asl - - ~ i it
= e ivi
Latitude N 45°56' 4 :;frto;ht;‘j:s
Longitude E7*42' cosmic ray physics
atmosphere physics
situated at Plateau Rosa, Matterhom, meteorology

IN THE HEART OF ALPS

The Test Grigin Labotatory is located in g wide apland. surrounded by glaciers of some of the highest peaks of Enrope. on the Iudian side of Materhorn.

Testa Grigia Labaratory

RESEARCH IN THE MOUNTAINS

Still now the life in the laboratory is an advenure for the researchers:

eomplete isolaion during stormy davs and water produetion from snow just like 50 years ago!

1 laboratory is near the Testa Grigin Peak on the borderline between laly and Swivzerland.

Landscape from Matferhorm

SCIENTIFIC EXPERIMENTS

Cosmic ray observation

INAF-IFSI, Universita di Torino

Tnvestigarion of high energy component {10 = 100 GeV)
of eosmic Gamma Ray Burst (GREB) observed by satellite
experine

Greenhouse monitoring
CESl e Universita di Terino

Becanse of its elevarion and position, far from
urban and polluted zones. the Testa Grigia
Station has been considered suitble for i
imneluded in the world wide network

(WMO Waorld Meteorological Organization)
devated to the monitoring of green house
fases coneeniration.

Waather stabion fo montlor some
parameter relsled fo Greenhouse Gases

Radio-acoustic measurement of
the temperature profile in the Troposphere

Dipartimento di Fisica Generale, Universita di Torino,
Istituto di Cosmogeofisica, CNR, Torino

The Radio-nconstic Sounding Svstem allows w
measure the thermal vertical profile of the low
atmosphere.

The wehnigue exploits a Doppler tracking of an
aconstic pulse by a continuous wave radar.

Ground-Based Telescope for mm-Infrared Observations
Universita di Roma “La Sapienza®

MITO felescope
2.6 m in diameter) at

esta Grigia laboratory

Spectrometry and Dosimetry of Neutrons
from Cosmic Rays
INFN-5ezione di Torino, APAT - Roma

The meas ent of ueutron spectra at

ll"!"}rl“"l rl?r Ill]“l‘ lIl
uppin :uum- the rmin-pl

il Mights.

pace mission,
evaluation of human EXposIre in
high altitude conntries




the Institute of Physics in Rou
and th

and Enore Paneini.

O WETE X

Y

the Testa Grigia Laboratory (1947)

1057 - 1058 G. Wataghin and G. Piragino
Measurement of absorpiion curve of
penelrating component of cosmic rays

Edoardo Amaldi on the fop of Lyskamm,
Monte Rosa range (August 1932)

mather

.« The history

Testa Grigia Research Station

v N~

cil of Research) on behalf of

- headed by Edoardo Amaldi. The project
wed by Gilbe

Edoardo Amaldi, Gilberfo Bernardini and Effore Pancini at

Fast slectronics in detectors with 65M7 valves
of Gleb Watsghin

feature of almost all the protag

bingraphie
Fermi, Amaldi. Raserti, Segri...

finaneial problems,

Sinee 1905, the Laboratory has beer
the Istituro di Cosmo Geofi
by Prof. C. Castagnoli.

Altitude 3480 m asl
Latitude M 45° 56
Longitude E7°42'

situated at Plateau Rosa, Matterhom,
Iraly

ol somme exponents of “via Panispernn group”™: R

After the Second World Wa

the cosmic rayvs ficld was mainly developed ar high

the research in

ain lahoratories.

In faer an intense cosmie ray Aoy is detectable due

the reduced an

wpheric absorpition o high
altitudes,

I these conditions it was |mh:-i[i](' 10 inves
the properties of the basic constituens of the mater
at high en that would be availuble ar
the particle aceelerators some vears luer.

Enrico Persico.

s : The other physicists used thal ha invented
PhySICS and mountains the “adiabatic sk, bec:use cff?ri?g)omss climbing
down any siope

sts of the physical and
tieal community in the early 19005, This is clear in

Whithout doubis during the stay in the Testa € aboratory, oy
|lI|NI! Ii]ll\'.‘ﬂl "‘-l‘- r“l l! 1!|I‘ “.ll\ L] l'”ll]l “lota l!l‘\llll”ll I 1’]!‘ 4
resvareh activity with passion for the mm 1= and the elimbing. 7

E . ’
Many important experiments were carried out until mid “30=, when AL o~ F -
|'I'E;l'll1'l']| WS e rlllil{' »sLen I\'E'{lr‘h likll' to Envico Fi 3 Franco R ‘.I Neilo C:

FH A Iil\'

can hesded

Physicisis on hafiday in the mountains:

from the left: Antonio Rostagni, Gleb Wataghim,
Prof. C. Castagnoli visiing E Persico, E Ferm¥ and M. Rosfagn) (1932)
the Laboratory

The Testa Grigia laboratory.
O the background
Matterhom,

fo the foreground the dog
All, the mascolte
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(hacaltaya ~ [RAGIS
- cosmic ray physics and
o d dosimetry,

located on the Chacaltaya mountain, . 7 atmosphere physics and
KT Bolivia chemistry

Altitude 5230 masl
Latitude  516°29'
Longitude W 68"8'

The Chacaltaye laboratory is the highest laboratory in the world, ar 3230 meters above sea level. T is located on the Chacaltava mountain, which is one of
thie monntains in the Bolivian Andean plaeaw, in the mididle of Cordilleras Real.

The old

Club Andino Bolfiviano

near the laboratory

5260 m as! TN

The Chacaltaya Laboratory 5230 m asi, Bolivia

TheHymemspeak 6088 m asl (Bolivia)

Chaecaltuya is considered the overlook of Cordillera Real, with mumerous wonderful peaks over S000 meters and many other over G000 meters.
The landseape from Chacali
the Husyna Potosi (0088 m). one of the most bes

The Chacaltaya laboratory during the Infemafional congress
on Cosmic R:;s r:ooa)w

The iNimani mountain (6462 m) with the moon

SCIENTIFIC EXPERIMENTS

The geography charaeteristics of the Andean plateau, allow a vescarch of high level in the space field. with importan oueomes for the international seientific community

s of discoveries and perspective of new knowledge.

BASJE (Bolivian Air Shower Joint Experiment)

Jlapanese-Bolivian collaboration

High energy gamma 1 by the deteetion of Extensive Air Showers (EAS)
produced by primary cosmic ravs in atmosphere,

< R . ~ The neutron monitor in the laboratory

Transport o instrumentation st the laboralory

INCA (Investigation of Cosmic Anomalies)

University of Turin (ltaly) and

Universidad Mayor de San Andres (LIMSA) La Paz

SLIM (Search for Light Magnetic Monopoles) Detection of Gumnma Ray Burst 1o investigate

Bolo the explosions of enigmatic objects in our universe,
Sinee 2000 the Search for Light Magnerie Monopoles (SLIM] has been carrvied oun

at Mount Cha ||l.'|yu. A passive nuelear track detector (400 m2) e of sheets PHANTOM

of plasi

INFN Torine

wa and University of Turin

s used 1o deteet mazneine |||nm||u||1'. and strange IIIIJU'L matier

(Dosimetry in anthropomorphic phantom)

or "nuclearite” in the cosmic radiation. The experiment will allow to investigate St ; ¥t : s
INFN Torino and Universidad Mayor de San Andreas

the nature of the “dark matier™

An anthropomorphic phantom is used 1o assess

SASP (Surface Air Sampling Program)

the human exposure o cosmic rali

Universidad Mayor de San Andreas (UMSA) of La Paz higl niles
Chacaltya laboratory is one imporint SASP sampling location The program was The experiment allows 1o get dat the dose
established in 1957 1o track the global dispersion of rdioa from distribution in eritical organs of the homan body.

rie teating of nuelear n:mln_ o thie 1980, the prog fowused on the global < el nicpue cai be wsed Tor dose evaluation

distributions of the natarally ocenrring sadionuelides. berylinm-T s lead-210. in high altivude fight and in space aireraf,

Almos
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The history

Chacaltaya Laboratory

e

Altitude 5230 m asl
Latitude  516°29'
Longitude W 58°8'

located on the Chacaltaya mountain,
Bolivia

Built in 1942

The laboratory was founded in Seprember 1942 by lsmael Escobar,
At first it was used as o meteorological station.

Soon afterwards, a road was built to give aceess o a ski station
opened in 1940 by e Club Andine Boliviano.

On the left ‘the Club Andino Bolfviano today.
On the right; the old bufiding
On the background. The Wimani mountain

The Club Andino Boliviano. The skier is the physicist £ Handel
(~1950)

= of the dis

the pion. and it

sovery in 1947 of an importam subatomie particle.

s dlecay.

The pion was discovered through the method of suelear cmulsion.
Protagonists of this important event were the phy
eeil Powell which provided the confirmation

Ginseppe Occhialing and
of Yukawa Illl‘un .

1
L ..
1950 - Cezare H‘es(onlhen’gﬂuwn‘f;egmermﬁmhside

1850, Cesare Lafles af Chacallays
the laboratory. Ismael Escobar on the

THE NOBEL PRIZE

The discovery of Lattes, Ocehialing and Powell enabled Powell and
Yukawa 1o win the Nobel Prize.

After that, the laboratory reachied an inernational importanee in
the field of cosmie rays research.

oF =

Shikawa (Nobel, 1949) Earty '60s Prince of Edimburgh visiting
the Chacallaya laboratory

THE HIGH ENERGY PHYSICS

At Chacaltaya, Lates and his eolleagues wanted 1o study particles (the cosmie ravs) with energies thonsands
times higher than the energies reached by the aceelerators of that time (60 GeV).

Lavmtes. with Brazilion colleagues and o Japanese group. including Yokawa, established a long-term program
., wm'ki]lg ey \\"ﬂll |||I1‘|1'I!r 1'|(III1-iull 1“.‘"""‘ ) -Ilul) the interaction
of very high energy particles.

I the follow
hosted numer

s yvears, the Chacaltaya laboratory
o |i|ll\'."~!ll“- ox s,
in collaboration with Japan Universities.

| —

Cesare Lattes (al the desk] and F. Handel at Chacaltaya.

In the In “00s, Experiment BASIE

[Bolivian Air Shower Experiment ). began as
a collaboration Bolivia - USA- Japan that set
the beginming of the research on very high en

O

Still widay

at Chakaliava laboratory is being carried ont advaneed research in cosmie ray and
from worldwide scientists. with the logistic support and the scientific col

W ion

The ltalian researcher Bruno Rossi, which had a great part in of the UMSA (Universitad Mavor de San Andres).
the experiment BASJE



4« Ak-Arkhar Pamir Research Station

Altitude  4.380m asl
Latitude ~ N43°
Longitude E77°
Activities
located on the Pamir range,
Kyrgyzstan

cosmic ray physics

Located in Central Asisa. the Pamiv Mountains ave formed by the junction of the Tian_Shan. Karakoram. Kunlun, and Hindi Kush ranges, They are among the
world's highest mountains. They are also known by the Cl
The Pamir region ntered in the Ta egion of Gomo-Badakhshan. Parts of the Pamir al=o lie in the countries of Kyravestan, Alghanistan,
South of Gorno-Badaklishan, the Waklan € ludes the northern ex \ |
anel the northern extremes of the Northern Areas of Pakistan,

e name of Congling,

worridor runs through the Pamir region. which also

View of Pamir range from the satellite

Msmh'ghestmmhsam]smﬂ&ummﬂak 7495 m (known from 1932-1962 as
Camel with Pamic Mounfaing on Stalin Peak, and from 1962-1998 as Communism Peak) and Lenin Peak, T165m
the background

MAIN ACTIVITIES

Structure of Pamir chambers /

LT

A
| Nussstivs oy
/) |, s i Tl

Pamir thick P chamber
Pamir curbos chamber Pamir ich lnad chamber P e
Two fype of emulsion chamber detectors i5 visible in the lower parf.

‘Ak-Arkhar' high altitude experimental site
at the Pamirs

Pamir-Chacaliaya lnernational Researeh Cenrer

(4380 m asl) Anerampienfve ensrg;
msm:myh wm"z' yi’heamulsm

Experimental Setup:

Large-scale X-ray emulsion chambwers
(1500 1ons of rolled lead plates. 640 1ons of

TR

rubber blocks)
ponlinn &1~ i -
B 1000 m* b R ST

Gamma ray interaction with chamber



The history
Ak-Arkhar Pamlr Research Station

A ! Altitude  4.380m asl
Latitude N 43°
Longitude E77°

located on the Pamir range,
Kyrgyzstan

Builtin 1946

Georgi Zatsepin, Memmmmm prepares
the Pamir air shower experiment in Russia in 1946,

Director of Pamir Station: 6T in. “Russi ist known
Sergel Slavatinski (1926, 2006) e ot o % e ot
Graisen-Zatsepin-Kuzmin fmit.

Views of Pamir Cosmic Ray Station

5. Nikolski 1948 SN Vemov, D.V. Skobeltsyn (1948)

SN Vernoy started studying cosmie rays in 1931 when he entered post-graduate school |
The experiments done by DV, Skobeld
at the

svion a Wilson camern in a magnetie feld had shown that
vy charged particles fluxes.

sa=level cos

Young SN, Vernov had a choice to improve ¢ the sea level
aF iry o put some experiments in the stratosp SN Vernoy
decided to choose a new direction - that is studving cosmie rays in the —umn-|r||| re and this choice
has greatly influenced his life,

nethods of stndying ¢
rre, closer to pr

The lFI'\i'lll]lllll'Hl by SN, \l-rmn of a new method of studying in the strtosphere has buile a new
ex s, I’prr o ull ||| i

w study the pmlun interuetion: 1t setron-photon . mons, nue I- ar ll--:nu component of the shower.

Mee!mgo(CommRﬂySdeﬂhstm Moscow 1959 _ In 1949 SN Vernov received The State Bonus and in 1953 was elected o be a
(Bt 08 O S0 ol . L CaXttiON TRV S o D S Wi (k) correspondent-member of The Acaddemy of Seienee of the USSR,




" ¥ 47 ¥ ARAGATS and NOR-AMBERD STATIONSs B

Altitude 3.200 m asl and
2.000 m asl

Latitude N 44" 10

Longitude E40° 30'

located on the mount Aragat,
Armenia

Activities

Cosmic ray physics
Space Weather Forecast
Solar physics

ARAGAT station (3200 m ssl) and Nor Amberd station (2000 m asl) are both loeated on the mount Aragat ot two different aliitudes,

The Nor Amberd station
(2000 m asl) in fall

The Aragats station
(3200 m asi) station in winter

L ed on the slope of Mt Aragats ar 3200 m above Nor Amberd strion is at 2000 m above q
) ki far feom Yerovan, in Armenia. The .-\rngm.~ COSe ray detectors for the study ufux-mll' ray VaFiation. | v station is also used s
vinclude all the necessary conditions for stable vear-round operation: i Vening poir i winter and lins sueh
cal network. computer network, lities for the detectors, but also infrastructures us 1 funel und lubricam

ury anel -TUNI"’I‘ |D

heared dormitories. restaurants. conference rooms and a hostel. I'('|:(l.~'tlurll"- eross-conntry vehicles and related spare paris.
The installations of the Cos Ray Division of the Yerevan Physics Insti provide optinal conditions w deteet the galactic and solir cosmic
The main project on Mt Aragats are gewred towards studying the most i astro-particles plivaies,

SPACE WEATHER FORECAST

Predictions of solar activity
high-frequency eadio comumnic

important for various technol
ations and radirs,

=, including of operation of low-Earth orbiting satellites, electrie power transmission grids,

The Nor Amberd station and the Aragats station are center of exeellence for spaee weathier veseareli and belong o the worldwide network for Space Weather Foreeast.

, Mount Aragals

SCIENTIFIC EXPERIMENTS
The ANI Experiments

The ANT experiment studies the physies of cosmic ray origin and
aceeleration mechnnisms. The Duxes of
from the interaction of prima
Extensive Air Shower (EAS). T
the |ltrg|:.-»l i'\{ll'l‘rllll'l!lltl i-ul:lljl{

Space weather forecast

New particle detector for the world-wide network
of Space Weather research, mensuring charged and
neutral content of cosmic ravs and directional
information.

trons wil muons originating
with the atmosphere are called

ntal Comples is one of
in the world aimed ar fundamenial
wtion of high e

nves

Thekagnmm (3200 m asi) station in winfer

Aragats Space Environmental Center Investigations of Solar-Terrestrial Connections

The pro i Bulishy the ﬁl“"‘ Fnvi i Center (SEC) that The main purpse of the 1nrn|1-(| is the investization n[ Ihl' -ulnr— l'rr(-lr|n1
will detect and on- e the correlation bet intensity of connections. in particular the corre
the higli-r v ]hu (CR) fluxes and porentially dangerous fuxes and the detection of solar particles (high energy e
18 "lJIIl i= 1o rnrm st "mmu"uvliu storis ‘l'”’illg solar flares.

Forecasting of solar activity is extremely o
af solar eveles, so information on high energ
information on pred liction.

The Aragats station
(3200 m asi)
in winter

Notmm
MAKET-AN| and GAMMA Extensive Alr Shower defectors; 18 NME4 Neutron Monitor;
Solar Neutron Telescope; high energy muon telescope



" ¥ A7 ARAGATS and NOR-AMBERD STATIONSs L

Altitude 3.200 m asl and
2.000 m asl

Latitude N 44" 10

Longitude E40° 30'

located on the mount Aragat,
Armenia

Builtin 1943

Cosmie Ray research at the
Armenian physicists, in 1943,

Since then research at Cosmic Ray Division (CRD) has been carried out ar owo high-aliinde stations

on M Aragats as well as the headguariers in Yerevan, CRD has entered the new millenninm, well squipped
to partier with the interpational community o condu
solar energetie phenomena,

< station on M. Aragars was initinted by Alikhonyn brothers. the fumons

ssearch and offer s el

ilerts regarding

Artem Alikhanian, one of the founders and first direetor of the Yerevan |‘]|!'.~i1'~ Institure, was born on June 24, 1908,

The two birothers initiated a scientific mission on M Ar
of cosmie rays, Together with T, Asatiani A Alikhan

tx in order o search for the thivd (prown) component

i, fonnd so called nareow showers in cosmic rays, estulilished
the first evidenee of the existence in cosmic rays of the particles with masses between thae of maon and pro

=, estublished in

becane it= Director for the next 30

In 1943 the two brothers parsicipated in the i lation of the Armenian Academy of Seie
the Trames of the Academy the Yerevan Phvsics Institute. Ao Alikhania

I 1948 AL Alikhanoy and Ao Alikhanian were awarded the USSR State Prize for the investigation of cosmic rayvs.

Founders of the Yerevan Phusics Instilute (1944)
Abram {leff) and Artem Alikhanyans

Free time at Aragats 1949

In 1956 A, Alikhanian (together with A, Alikhanov and V. Hambarsamion) initiaed the ereation of the Yerevan Syoclroron with 0 GeV energy of eleetrons am

headed the design and construetion of this machine. that wis aceomplished in 1967,

‘_‘ - AL Alikhanian illlill much attention w the 1[N'r|u|l| ent of the new l'\]H'I"lIIII‘IIIﬂI methods, For the works on

vtk spark chambers in 1970 A Alikhavian (together with the eolleagues from Yerevan, Moscow
i=i] wiis awn ]
= I‘U‘I‘I' lll' "lll"“"ll lill' “'“rkh O X=ray ransion rlll]"l”llll l]l"l'l'llll’h. I'HE‘I'I] an |i|l' lII"lII’"lI"lI[ II"’II“"I"II.‘!
e at YerPhl wd experiments carvied out at Yerevan synchiroteon,

« Lenin Prize.

'Hll' lll'h'rlul'-& ol .-Ill'|! IVpe wWere w Illll‘lll I|H'l| in :ll'l'l'll‘l'llllil' |||||| COSHie ray l'Llil'rllllll‘lll.\ AT IMANY Centres
worldwide. A Alikhanian also supporied applicd rescarch using the beams from Yerevan synchrotron.
mainly on solid state phys

es and biophysies,

Road fo Aragals and tuning
the particle deteclors
June 1959

The fovmdation of cosmic ray station on M Arag
sea level was one of the steps ai

particle physics in Ar

at 3250 m above
FI (111 ‘Ill' lil"l'l“‘il”"'ll‘ l'[ “lll'll']ll' lllll]
it This station remains the national
e ray centre until now.
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