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TESTA GRIGIA

Features
s oy HP -y Iy 45056l03“ N
. _Caratteristiche
Geographic latitude
Geographic longitude 7042'28" E
Atitude 3480 m
630 gr/cm?
Laboratory 66 m?2
Cupola 16 m?
External Platform 110 m?
30 m2
Liveable area
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TESTA GRIGIA

Testa Grigia Laboratory is
located in a wide upland,
surrounded by glaciers of
some of the highest peacks of
Europe, in the north of the
wonderful Valtournenche
(AO) In Italy, at the feet of
Matterhorn, near Testa
Grigia Peack in the border
between Italy and
Switzerland.
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Edoardo Amaldi, Gilberto
Bernardini and Ettore Pancini at
the Testa Grigia Laboratory
(1947)

The Testa Grigia Laboratory was built in
1947 by the Study Center for Nuclear
Physics of CNR (National Council of
Research). On behalf of the Institute of
Physics in Rome, headed by Edoardo
Amaldi, the project and realization were
due to Gilberto Bernardini, Claudio Longo
and Ettore Pancini.
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TESTA GRIGIA

8 I round radiation (GRBS)

I
B or the high energy (10 -100 GeV)
% atellite experiments in the KeV-MeV
ts on GRBs of this energy would give
RB sources by exploiting the gamma ray
galactic space.
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onsistsl,l'#i_ts essence, of a powerful
acoustic generator beaming toward the zenith a short train of
sinusoidal waves. The speed of this signal during its rise
depends on the square root of the local absolute virtual
temperature. This speed is continuously measured from the
ground by means of a Doppler radar. The radar echo is due
to the change in the refraction index of air, caused by the
pressure of the acoustic wave.

A. Zanini - zanini@to.infn.it - BEOBAL Workshop, Bulgaria, 22-26 October 2005



RESEARC
TESTA GRIGIA

di Torino

uded in the world wide network
) devoted to the monitoring of green house gases

pC al urban and polluted zones, the Testa
b. " being
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Activitiesof'l
at Testa Grigié

y using Nal detector

v' Detection of secondary charged particles (scintillator detector)

A. Zanini - zanini@to.infn.it - BEOBAL Workshop, Bulgaria, 22-26 October 2005



xperimental set-up like

1. The extended energy range systﬂ(loo

Bubble dosemeter
BD100R

100 keV- 20MeV

Polycarbonate vials filled by tissue equivalent gel, in
which microdroplets of superheated freon are spread.
Charged recoil particles, produced by the interaction of

neutron with gel, give raise to visible bubbles.

. Polycarbonate
detectors foil

. Polycarbonate
detector bottles

1 MeV- 100 MeV

Track are left by recoil products, generated by neutron
interaction and revealed by etching tecniques.

. Fission detector
ZOQBi

100 MeV- 100 GeV

Stack of 299Bi layers, deposed on mylar films (100 um).
Fission fragments generated from n- 2°°Bi interaction
generated holes in mylar detected by means of a spark

counter




Fission detector 29°Bj
100MeV -100GeV

{a) BD 100R
(b) Polyc. Bottle
(c) Polye. Foil
(dY"Bi
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neutrons/cm’/s/MeV
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C Testa Grigia 3480 m, 11/1997, solar act.: 504 MV
* Testa Grigia 3480 m, 03/2003, solar act.: 920 MV

Neutron spectra measured with BDS
spectrometer compared with a
published spectra (1997)
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Monte Carlo Sii

AR S,

energy nuclear physics

GEANT 3, GEANT 4

have been chosen by ESA as
reference code for space
environment simulations.
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Altitude {m)

Calculated hadron fluence rates as a function of altitude for different input conditions () high
latitude, solar minimum activity; () high laditude solar maximum activity, (' ) low latitude solar
minimun activity.

A.Ferrari, M.Pelliccioni, T.Rancati, “Calculation of the Radiation Environment Caused by Galactic Cosmic Rays for
Determing Air Crew Exposure”, Rad. Prot. Dos. 93, 2, 101-114 Nucl. Tech. Pub. (2001).
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Experimental data 1997

-#— Chacaltaya data - 5260 m

® Cenvinia data - 3500 m EXPERIMENT GEOGRAPHIC

DATA
Testa Grigia lab.,
Plateau Rosa, 3480 m, 45°N
Matterhorn, Italy

neutrons/cm?/s/sr

Chacaltaya lab.,
Chacaltaya, 5260 m, 16°S
_a Paz,Bolivia

Elight Mi-L.A.-Mi 12000 m

A  Mi-L.A.-Mi data - 12000m
m Chacaltaya data - 5260 m

altitude latitude integr. flux  dose rates
m n/cm?/s H*(10) (mSv/h)

neutrons/cm?/s/sr

3480 45° N 0.09 0.12
5260 1575 0.12 0.15
12000 2.98 1.8
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€ ey eipstaliatien e calibration of a gamma
» spectrometer Nal

Event rate / channel Hz
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Figure 9: Left: Differential event rate per channel in Hz with 0.5 cm Pb shielding
around sides of Nal detector (white) and comparison with result obtained with
lem shielding (green). Right: Pulse height spectra of Nal without shielding
(white), 0.5cm Pb (red) and 1.0cm (dark green).




" Setup of cosmic ray scintillation monitors
20 cm thick plastic detector

leads to reasonable efficiency for photons

Conversion of gamma in Pb
increases photon contiibution

= Anti—coincidence 3+4
to moniter uncharged particles

Coincidence 3+4
to monitor uncharged particles

16 liquid scintillator
80x 80 x 20 cm?®
With lead and plastic shield | oo

MNaldetector
to moniter pulse height
of photons

bome possible detector configurations for a cosmic ray monitoring
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Plateau Rosa

Electronics Crate

Temporary uze of office phone

Figure 1: Simple configuration of PC connection between Turin and Plateau
Rosa.



CORURUGLS IV ments of Nucleonic
Corflgorient g ’

Vil RElrenr detector based on Helium counter for
callbrated mea: ments of space weather effects

( In progress)
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UIVISANEERRaZ E0lvia
|BEVAGINK IROMa

m Photon satellite flight 2006-2007
(BIOPAN Experiment)
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STUDY OF RALC
PHOTOSY

PHOTOSYNTHESIS

. WATER +LIGHT = CHEMICAL ENERGY
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RESEARCH OF THE ORGANISMS

TO RADTATION The frozen sample has a volume of 150 pl
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Electron transport chains convert light energy to chemical energy. PHOTOSYSTEM |
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E = 1173.2 keV

E ,=1332.5 keV

- Exposure to y Dose rate:7.98 mGy/min
-» . San Giovanni Hospital, Torino 01-04-04

log Ai/Ac

y = at+bx

X?,=0.16319

p = 097905

a =0.45756 + 0.03632
b =-0.00052 + 0.00008

b,=0.43/D,=5.210"+510"

0 100 200 300 400 500 600 700 800
Dose(mGy)
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Istituto Angelo Mosso
2901 meters

Founded 1n 1907

Study of physiology and
medicine in high mountain

Bulgaria, 22-26 October 2005
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Cile
=ISI01ogyr Departim iIno University

intainViedic ne Department Pavia University
Ginecology Hespital S.Anna Torino

To study the effect on the human health of the higher
environmental radiation background
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s been designed and realized
RC Varese.

Y uch as bubble
detectors, TLDs,

This system allows to evaluate the
neutron dose in depth
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1s been designed and realized by
RC (Joint Research Center)

p =1.930 g/cm3

head: 13.5x15x19 cm3
neck: 11x10x13.5 cm3
trunk: height 59 cm , max width 36 cm, thickness 20 cm
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JImmyAREntem

Main physical characteristics:

e Total weight: 37.1 kg

e 6 plexiglas slabs (21.6 kg)
8% H, 32%0 C, 60% O

e 1 big polyethylene slab (14.2°kg)
14.4%0 H, 85.6%0 C

LAuman bone insert (1.2 ks
2% H, 41.4% O, 1848896 P, 3¢

the spinal colu
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[—Jneutron H rate (as NCRP 38) measured with BD100 bubble dec. (100 keV < E_< 20 MeV)
[ neutron H rate (as NCRP 38) calculated with MCNP4B (100 keV < E_< 20 MeV)
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comparison between experimental BD100OR H rates at organ position and

with simulation code MCNP4B, using the spectrum
measured (BDS) inside the phantom
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hication improvment
ties
of February 2006

on o O at Forte di Bard space- a new
space in Valle @ Aosta for Alpine environment activities

3) 2007 Book on HMO “ The science Observatories”
edited by Electa Mondadori

4) 2007 Hmo Exibition at

. Observatoire de Paris Paris France
. UMSA LaPaz Bolivia
. Berna University Berna Switzerland
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INEERENCINSERG Valle d'’Aosta, Italy

ANIEVASIIECENGIFAIPINE rrJero nment Studies
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SaEiValle d Aesta, Italy
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Conferences, Schools, Exibitions, Hotel
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