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C MEMORANDUM

Firenze. 29/11 - 03712 1993

Bl e g

The Italy - Russia - USA meeting of scientists and technical

specialists in particle astrophysics and cosmic techniques held in
Florence 29/11 -03/12 1993 was devoted to the following items:
- discussion of the results of feasibility study,
- discussion about the physical scheme of the PAMELA telescape,
- discussion concerning the characteristics of the GILDA telescope,
- distribution of responsibilities for NINA(PICCOLO) instrument,
- schedule of activity for the near future,
1. Participants of the meeting believe that the "Resourse" satellite
after modifications appropriate for our instruments will satisfy all of
requirements of RIM experiment.
2. Participants of the meeting consider the realising in 1995 of the
technological experiment "NINA" onboard the "Resourse” #4 to be
necessary and in this light to do in January-February 1994 the
following:
- to make an agreement on the responsibility distribution for the
design and building of "Nina" instrument,
- 10 estimate the cost of the project,
- to adopt the schedule.

3. Participants of the meeting considered the preliminary study of
physical scheme of PAMELA instrument. The main parts of this
instrument should be TOF, Calorimeter, Tracking system and Beta-
measurer. The general requirements for detectors and magnetic
system were settled. Final analysis and choosing of detectors to be
used will be done by July 1,1994 as well as the physical scheme of the
PAMELA instrument and the distribution of responsibilities

4, Participants of the meeting confirm the possibility of designing the
GILDA telescope to explore the cosmic gamma radiation with energy
higher than 500 MeV and believe the continvation of performance
simulations and optimizaton to be necessary.

5. The main results of joint activity in 1994 should be:
- completed proposal for RIM project,
- designing and building much of the NINA instrument,
making of general Agreement to realize RIM project.

6 The financing of project in 1994 will be requested mainly from

Liwl'iv,

7. The collaboration is opened for participation of scientists from other
countries.

3. Participants of the meeting appreciate very much the hospitality of
Prof. P.Spillantini and his collegues and the good organization of the
meeting.

On behalf of:
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PaMJLa PAMELA science

> Search for antimatter

> Study of origin of dark matter

> Study of cosmic-ray generation and propagation
> Study solar physics and solar modulation

> Study terrestrial magnetosphere

> Study of electron spectrum (local sources?)
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PaMiLa Magnetic spectrometer
“PAMELA”

ToF Geometrical factor 21.5 cmZ2sr;
Space resolution of bending
view 3 pm;

Magnetic field 0.43 TI;
BN B Y MDR ~1 TV;
A:TilijinCidenfée G Time resolution (TOF) ~200 ps;
shie Py CASOR 2 205

Thickness of calorimeter (W) 50
- S & a g/cm2=16X,;
Magnetic Sm@'{f' g Electrical consumption 355 W;
e/ \y U e Size 90 x 90 x 125 cmy;
Mass 470 kg;

P.Picozza, A.Galper, G. Castellini et al. // astroparticle

Scintillaior physics 2007, V.102, P.051101

Neutron Detector

; Jume, 20







E@ PAMELA Launch 15/06/06
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Scheme of PAMELA data

receiving and processing
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PoMla PAMELA science

Search for antimatter

Study of origin of dark matter

Study of cosmic-ray generation and propagation
Study solar physics and solar modulation

Study terrestrial magnetosphere

Study of electron spectrum (local sources?)
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Candidates
(dark
matter)

Study of origin of dark matter

very light Model of Super
(m = eV) Symmetry
axion The lightest stable
particle (LSP) —
neutralino (y)
very heavy
(m = 100 GeV)
WIMP
Model of Extra
Dimensions
The lightest stable
particle (LKP) —
Kaluza-Klein particle
(BY)
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N\ Study of origin of dark matter
M

Status of Direct Searches

Detect WIMP /nteractions with matter is via their elastic
scattering of the detector nucleus.

Status of Indirect Searches

Detect WIMP annihilation process:
Bl+Bl!—oe"+e,ut+u-, v+ ..
¥r+y— bB,tt_,z'“Lz", Z2°Z°,Z°%» W*W ™, HH —>
—>¥y+..,e"+...,pp+...dd +...
Detect WIMP decays
By, — Il Z070; WHW-
y — Ity Z0 Vi W= |i
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Study of origin of
dark matter
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Study of origin of

dark matter

Positron fraction
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PAMELA collaboration
Nature 2009, V.458, P.607 ‘
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production
Moskalenko-Strong
(1998)
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Study of origin of

dark matter

positren fraction

positren fraction

positron fraction

i

il

i

il

LAE

il

l—[—lJ‘A MELA (E 100Y

f PAMELA (Ec10GeY

1 10 100
E (GaV)

| steptou’y

1000

- -~ - 5, =
" r"
; g ]
L iy i
l—]:—u‘AMJ-J_.! Ex100eY
£ PAMELA (Ec10GeY
1 1 L1 111111 1 L1 111111 L1 1111l
1 n 100 1naa
E 1GeV)
| step to 7
T — T T T — T T T

| eann er0cey

f PAMELA (Ecl0GeY

1 10 100
E [(GaV)

| step o ete”

Llied

am

Ed (GeViem s g™

- 2
y
/
' i

.

aons | HH FERMI satistical e rom T I
FERMI icombined ermoes) “'I._ .
-~
qoml | HESS ‘1 |
HESS sysem lic uncertinty { -
1 Ui} 100 1000
E (GeV)
1 stepto wty™
T T T T TTTT0 T T TTTImm T TTTTTIT T T TTTTTT
P L1 =
T
—
i = .
i - %ﬁ'ﬁmﬁ’
o
ooamp / %\i-‘ J
B A1 .
L) 7]
- - 3 E
£ o0 | - FERMI satistical eroms I .
= FERMI icombined ermces) : 'A:[ i
HESS sysemm lic unceriinty ey
I L1 L L1 Chw
1 n 100 1000
E (GeV)
| steptoT'
[Lieg =
p W
g .
i
o ‘]\

- w1
i (GeViem s e

- FERMI shtistical erroms
FERMI icombined ermoes)

HESS

HESS sysemm lic unceriinty

1

AL

n

Mass ~ 1 TeV
Lifetime ~ 10%6 s

Jeremy Mardon
arXiv:0905.3749v2



Main results

. PAMELA obtained an increase of galactic positron/electron flux ratio

for energy range from 10 GeV up to 150 GeV. This contradicts to
mechanisms of secondary electron and positron production.

In the same time measured values of antiproton/proton flux ratio is in
agreement with model of secondary production.

These experimental facts can be explained by:

- generation of electron-positron pairs in the supernovas and pulsars;
- annihilation and/or decay of hypothetic dark matter particles
(WIMPs, Kaluza-Klein bosons).

In the last case it is the most important because it would be

the first positive indirect observation of dark matter particles.
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S Top ten physics stories

PaMéLa
of the year 2008

INSIDE SCIENCE RESEARCH --- PHYSICS NEWS UPDATE The American Institute of Physics
Bulleting of Research News Number 879 #1, December 22, 2008 www.aip.org/pnu by Phil

Schewe SUPERCONDUCTORS
LARGE HADRON COLLIDER
PLANETS
OUARKS
FARTHEST SEEABLE THING
ULTRACOLD MOLECULES
DIAMOND DETECTORS

COSMIC RAYS

Another mystery pertains to the findings of two detectors held aloft-one by a
balloon and one on a satellite-looking for oddities in the number of antiparticles
arriving with regular particles among cosmic rays reaching Earth. They see an
excess of such particles which some interpret as evidence for “dark matter,” a
class of very-weakly-interacting particles not seen before. Scientists associated
with the balloon-borne ATIC detector (Nature, 20 Nov) and the satellite
PAMELA (http://arxiv.org/abs/0810.4995)

LIGHT PASSES THROUGH OPAQUE MATTER
MACROSCOPIC FEEDBACK COOLING

mlh ASIEIE 1t H Ef Mﬂﬂ ) & [ H Sca, 4l



Gamma-400 scientific
objectives

Study of a nature of acceleration processes in active
astrophysical objects responsible for origin of high-
energy gamma-ray emission

(from 0.05 GeV up to 3 TeV).

Research of a nature and properties of hypothetical
dark matter particles by their annihilation and decay
processes to gamma rays and electron-positron pairs.
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e Gamma-400 project
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AC - anticoincidence defectors
C1 - 20 layers x 2 single side 51 0.3nnen |pitch 0.5 man]
C2 - Converter - fotal 1 Xo

1layer WO.T Mo (2.45 mm) +5i[xy] 0.5mm |pitch
0.1mmij

2 layers W 0.1 Xo [0.35 mmy) #5i Cy) 0.5 mm jpitch
0.1 mm)

2 kayers W 0005 Xo (0175 mem) +5i [2,¥)0.5 mm

fpitch 0.1 mm)
1kayer Si[(xy) 0.5 mm {pitch 0.1 mmn]

COmidl - Si [y} detectors [pitch 0.1 mm)
$1, 52 - TOF detectors

53, 54  trigger deteciors
CC1 - imaging calorimeter |1000a)
10 layers BGO 11202 24xF3 + 1132 M2 cm
(2020l ) crystals:
[WLS 1mm 7 kayers x, Mayers w54 Lyl pitch Tcmn)
CC2 - electromagnetic calorimeter BGO [14X0)
2 2l 281 5. Tem - $00ud
ND - meutron detector
TD - 4 lateral detectors

c1 -
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i e LY
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= Gamma-400 project

GAMMA-400 telescope on spacecraft “"Navigator”

G AMMA-400

Nawvigator / D

L d°Ttallia 2 M
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p
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g e Gamma-400 project

GAMMA-400 flight on spacecraft "Navigator”

300 000 km -

2016 year
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