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NAMATU BANNEPUAHA TPUTOPbEBUYA LUEBYEHKO

BK/NAA B.T. LUEBYEHKO B PA3BUTUE HALLIEU
HAYKU NMEPEOLIEHUTDb HE/1b3A:

OH OAHUM U3 NEPBbLIX MOHAN, YTO
COBPEMEHHbIU NYTb PA3BUTUA
3KCNEPUMEHTAIbHON ®U3UKU BbICOKUX
SHEPTMI B POCCUU NMPOXOAUT YEPE3
COTPYAHUYECTBO, MEXXAYHAPOAOHOE
COTPYAHWUYECTBO.

OPTAHU3ALUUUN COTPYOHUYECTBA OH U
NOCBATU1 CBOKO XU3HDb.



3T0 He 6bl10 NPOCTbIM AeNOM: A Bbl1 PAAOM C HUM N BUAEN CKONbKO
HepBOB CTOW/1a 3Ta AEATE/IbHOCTb, Na/IK1 B KOJieca CTaBUAM OToBcloAay. To
HEOXXUAAHHO aKTMBM3NPOBAINUCL ABA NONKOBHMKA KI'B 13 Bble3aHbIX
KOMUCCUIN, U CTOMNO BONbLLIOIO TPpyAa He AaTb 3TUM N0AAM Pa3BaaUTb
paboTatowme rpynnbl GU3MKOB, 3aMeEHAS TONIKOBbIX U CAMOCTOATE/IbHbIX Ha
6e34apHbIX HO NMOCAYLLUHbIX, TO BO3HUKA/IM UHCTPYKTOPbI U3 OTAENA HayKK
LIK, HMYero He NoHMMalOLIME B HayKe, HO Xenatoliue BNATb Ha noabop
Hay4HbIX KaapoB. OrpoMHOro HanpsaKeHua cun BanepuaHa MNpuropbesnya
notpebosasio, Hanpumep, U3roToBNEHME M BbIBO3 3arpaHuuy 300 TOHH
YPaHOBbIX NACTUH AN5 aAPOHHOro KanopumeTtpa /13, npoTns 6b11K BCE, U
TO/IbKO BMeLaTeNbCcTBO MUHUCTPA C/1aBCKOro NO3BO/INO PELLINTb
npobaemy. 3T NPUMEPbI MOMKHO YMHOXKaTb U YMHOXaTb. [1poTuB 6biK
[laXKe HeKoTopble GU3MKU, BAUATENbHbIE PU3MKM, KOTOPbIE CUMTANIN, YTO
COTPYAHUNYECTBO HMYETO HALLEN HAayKe He AaeT, YTO Mbl A0/XKHbl paboTaTb
BHE MUPOBOW HaYyKK, B U301ALUUM U T.4. U T.N. Bce 3To Nnpuxoannoch
npeogonesatb Banepunany MpuropbeBnyy, Kak? LEHOW CBOEro 340PO0BbA.



Pe3ynbTaTbl, 04HAKO, NPEB30LW/IN OXKNAAHUA: B KOHLE
wectmnaecatbix, Koraa B.l.LWesByeHKko npuwen B UTI O,
TOJIbKO HalLK TEOPETUKU BbIZIM HA MMPOBOM YPOBHE,
Koraa yepes ABa AeCATUIETUA OH YXOA4WU/, Mbl,
3KCNepuMeHTaTopPbl, NoOJYy4nUIN NPU3HaHWe Be3ae, rae
B.l. LLleByeHKO b6bin BO rnaBe opraHn3aumnm
coTpyaHuyectsa: u 8 LUEPHe, u B le3n, n 8 CLLA.

Mbl cTann HEOTbeMIEMOMN YaCTbIO MMPOBOMN HAYKMW.
B aTtom rnasHaA 3acayra B.l.LLleBueHKoO.

OH He 3pA NPOXKUAN CBOIO XXKU3HDb

PABEOTA , O KOTOPOW A1 CEMYAC BYAY PACCKA3bIBATb, AB/IAETCH
MPAMbBIM PE3Y/IBTATOM AEATE/IbHOCTU BAJIEPUAHA TPUTOPBEBUYA,
XOTA U BbINMOJ/IHEHA MOCJIE ETO YXOOA.



First Result from the Alpha Magnetic Spectrometer
on the International Space Station:







AMS On-Orbit

Photo - June 29,
2012 (ISS)
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AMS On-Orbit Photos - July 19, 2011 Flyaround view of AMS-02. Image
was taken aboard Atlantis after undocking on STS-135 Flight Day 12.
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First Result from the Alpha Magnetic Spectrometer on the [nlernational Space Station:
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AMS: A TeV precision, multipurpose spectrometer
TRD
Identify e*, e-

Particles and nuclei are defined by their TOF
charge (Z) and energy (E g P) ,“ ’ ‘

-y -f-\ Py A".'.
*........ﬂ. av

N

>
-

Yo _Bidse

Silicon Tracker

T———

Z, P are measured independently by the §
Tracker, RICH, TOF and ECAL
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Science of AMS

1912: Discovery of Cosmic Rays

Discoveries of
1936: Muon (u)
1949: Kaon (K)
1949: Lambda (A\)
1952: Xi (=)

1953: Sigma (%)

As accelerators have become exceedingly costly,
the ISS is a valuable alternative to
study fundamental physics.



POSITRON-
FRACTION
Muller & Tang,
1987

With Earth ’s
Magnetic Field
As Charge
Analyzer
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Scintillators

Foam

Electronics D

Magnet

Honeycomb

Silicon Wafers

\ Veto Counters

1/ | Honeycomb
I
@ Computers

Photomultipliers

7

Aerogel

1998 rog, AMS-1 :
10TN-AHEBHbIN TEXHUYECKNN
NONET, KOTOPbIN NOKa3an, 4YTo
, BO-MepBbiX,, TEXHWNKA
YCKOPUTENIbHOW PU3NKU
BbICOKMX SHEPTUN BNOAHE
xopouwio paboTaeT B
YCNOBUAX KOCMUYECKOrO
noneta, 1 BO BTOPbIX,
paccean comHeHnA NASA B
OTHOLEHUM cyrybo 3emHbIX,
HE MMEOLWMX KOCMUYECKOTO
onbiTa GU3NKOB.
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AMS in the ESA Electromagnetic Interference (EMI) Chamber,
March 2010, Noordwijk, the Netherlands
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AMS in the ESA Thermal Vacuum Chamber April 2010
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Intensive Tests at CERN

Strong support from CERN (R. Heuer, A. Siemko, S. Meyers, C. Garguilo)
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daKkTnyecKun caenaHo ABa BapuaHTa
AeTeKTopa:

CO CBEepXnpoBoAALLMM MarHUTOM y
C NOCTOAHHbIM MAarHMTOM.
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There has never been a precision magnetic Spectrometer in space
due to the extremely difficult technical challenges

sTEP ONE: AMS-01

A Permanent Magnet to fly on the Shuttle

1- Minimum torque from Earth’s
magnetic field

2- Minimum field leakage

B = 1500 Gauss

STEP TWO: AMS-02

A Superconducting Magnet
~ with the same field arrangement




Stabilization of the He Vessel The Superconducting magnet
1] ?,8000 Gauss

- Chamber walls set to -90°C

1.782 %

B

u 2,500 liters of Superflwd HeI|u 1.8K)
17781 Duration: 3 years

He Vessel temperature [K]

u T
B c'"i.
- : l‘-.__. .
* Data
— T

1.776—- — Model N -

| Stability criteria:
# dT/dt < 0.0001K/h
-20 -10 0 10 20 30

Time [hours]

Expected life time of the AMS Cryostat on ISS:
28=+6 months

1.774—




IMPLEMENTING ARRANGEMENT

BETWEEN

THE DEPARTMENT OF ENERGY

AND

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
REGARDING THE

ALPHA MAGNETIC SPECTROMETER IN SPACE PROGRAM

I. PROGRAM DESCRIPTION

The AMS is a state-of-the-art particle physics detector containing a large permanent magnet
that will be designed constructed and tested by an international team organized under DOE
ponsorship and that will use the unique environment of space to advance knowledge of the
universe and lead potentially to a clearer understanding of the origin of the universe.
Specifically, the science objectives of the AMS are to search for cosmic sources of anti-
matter (i.e., anti-helium or heavier elements) and dark matter.

... On the second
flight, NASA will launch the AMS on the Shuttle and transfer and install it onto the
International Space Station (ISS). The AMS then will be operated as an externally
attached payload on the ISS for a nominal three-year period, after which NASA will detach the
AMS from the ISS, transfer it to a Space Shuttle, and return it to Earth. ...

=5 .
)ﬁgé“_\/ %'/’” W/’H( By 4 ""/

Associate Adhinistrator Difector ’

for Life and Microgravity Office of Energy Research

Sciences and Applications Department of Energy
National Aeronautics and
Space Administration

it L 20, 199
Date: __ 0 8¢5 958 Date: A
4 /(U



2010 ropn

[NpoaneHune Michael Braukus
pa6OTbI MEKC Headquarters, Washington
202-358-1979
Ao 2020 - 2028 michael.j.braukus@nasa.gov March 11, 2010
roga

RELEASE : 10-063

Heads of Agency International Space Station Joint Statement

TOKYO -- The heads of the International Space Station (ISS) agencies from
Canada, Europe, Japan, Russia, and the United States met in Tokyo, Japan, on
March 11, 2010, to review ISS cooperation.

The heads of agency reaffirmed the importance of full exploitation of the
station's scientific, engineering, utilization, and education potential. They
noted that there are no identified technical constraints to continuing ISS
operations beyond the current planning horizon of 2015 to at least 2020, and
that the partnership is currently working to certify on-orbit elements through
2028. The heads of agency expressed their strong mutual interest in
continuing operations and utilization for as long as the benefits of ISS
exploitation are demonstrated


mailto:michael.j.braukus@nasa.gov

CBepxnpoBogALLMN MAarHUT bbi1 UAEaIbHbIM peLUeHneMm,
Korga akcnayatauma MKC 6bina orpaHuMueHa Tpems rogamm,
KaK nepBoOHa4YanbHO naaHuposanocb ana AMC.

Mepuopg, saKcnayaTaumm ctaHumm npoaneH go 2020 (2028)
roga. Mporpamma 4eNHOKOB 3aBepLUeHa, U 3TO NOIHOCTbIO
UCKNIIO4MMNNO0 BO3MOXKHOCTb Bo3BpaTa AMC Ha 3emio unu
NOBTOPHOM 3a/INBKU renus.

CBepxnpoBoaALLMA MAarHUT O4UEBUAHO He aABaaeTcA bonblue
naeanbHbiM BblIbOpPOM, NOCKOJIbKY NOCTOAHHbIA MAarHUT gaert
BO3MOXHOCTb 18-Tn netHeun skcnayataumm gertekropa AMC
obecneunBan ropasno 60sbLUYIO UYBCTBUTE/IbHOCTL ANA
NOMUCKa U 06Hapy)XeHnUA HOBbIX AB/IEHUM.

27



AMS-02

(3 yrs)
with Superconducting Magnet
8 layers of Silicon

;?gﬁ:mﬁiﬁiﬁﬁéiv

S o

—

Silicon layers

AMS-02

with Permanent Magnet
9 layers of Silicon

Layers 1 and 9 are far away from
the magnet to extend the lever arm.



Tests at CERN
AMS in accelerator test beams Feb 4-8 and Aug 8-20, 2010
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Test Beam Results— 8-20 Aug 2010
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Test Beam Results of detector with superconducting magnet
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Rigidity Resolution (%)
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- —— AMS SC Magnet (MDR,, 2.18 TV)

- —— AMS PM Magnet (MDR, 2.14 TV)

® Testheam Aug§2010 PM Magnet
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PM ysSC Iylalgljet' diffgre{n =

1

500
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With 9 tracker planes, the resolution of AMS with the permanent magnet
is not much different from that of the superconducting magnet.



Hu)e npnBoautca HeCKO/IbKO NpumMmepoB
pa3speLuatowen cnocobHOCTU 31eMeHTOB
AeTeKTopa
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Probability

TRD performance on ISS
TRD estimator = -In(P /(P +P,))

Normalized
probabilities
P.and P,
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Data from ISS Time of Flight System

Measures Velocity and Charge of particles
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alignment: 3 p with 20 UV lasers
dE/dX: identify nuclei
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Data from ISS: Proton rej
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E Thermal Control is the most &
challenging task in the operation of AMS

The thermal environment on ISS is constantly changing due to:
— Solar Beta Angle (B)

— Position of the ISS Radiators and Solar Arrays
— ISS Attitude

Over 1,100 temperature sensors and 298 heaters are monitored
around the clock in the AMS POCC to assure components stay within
thermal limits
and avoid permanent damage.



http://en.wikipedia.org/wiki/File:AMS-02_Logo.png

Solar Beta Angle (B)

The angle between the ISS Orbital
Plane and the Solar Vector

.-::_.:....‘.«.... SUN

Solar Beta Angle
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+12 &

B changes constantly, ~4.5°/day, from -75° to + 75°
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 beta 7o
+75

Port
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One of the major challenges of operating on the Space Station is the
extreme thermal environment to which the experiment is exposed.

\/

Thermal variables: zenith

orbit plane Starboard




Thermal variables:
e ISS Radiator positions

* |ISS attitude changes (primarily for visiting
vehicles)

TRD Pump temperature

f STBD Main Radiator moves
Vi from -8° to +25°
>

4 Sep, 2011


http://en.wikipedia.org/wiki/File:AMS-02_Logo.png

Thermal variables:
* ISS Radiator positions

* ISS attitude changes (primarily for visiting
vehicles)




Tracker Thermal Control System in Space
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AMS Flight Electronics for Thermal Control
TRD

24 Heaters
8 Pressure Sensors
482 Temperature Sensors

TOF & ACC
64 Temperature Sensors
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POCC at CERN in control of AMS since 19 June 2011
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Physics of AMS: Search for Antimatter Universe
AMS on ISS

The Universe began with the Big Bang.

&

After the Big Bang
there should have been
equal amounts of matter and antimatter.

.

Anti-Universe

AMS on the Space Station years will search
for the existence of antimatter to the edge of the universe



Physics examples
Search for the existence of Antimatter in the Universe

The Big Bang origin of the Universe requires matter and antimatter
to be equally abundant at the very hot beginning
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Sensitive Search for Antimatter with He/ﬁe >1010

Tracker Entry

o
X
N~
N
o o
X
Inner Tracker Entry v g
_______________________ o
o
. X
Inner Tracker Exit o
__________________________ A 4 0
o

Tracker Exit L7

a) Minimal material in the detector
So that the detector does not become a source of large angle scattering

b) Repetitive measurements of momentum
To ensure that particles which had large angle scattering are not
confused with the signal.
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Sensitive Searcp for the origin of Dark Matter with p/e* >108

T Tracker Entry

e e e - _A
: rejection >102
(@]
X
™
™
o ©
o
|_
o 5=
)
=%
__________________________ A 4 n( g
Ol —
|_
Y

a) Minimal material in the TRD and TOF
So that the detector does not become a source of e*:

b) A magnet separates TRD and ECAL so that e* produced in TRD will be swept away

and not enter ECAL
In this way the rejection power of TRD and ECAL are independent

c) Matching momentum of 9 tracker planes with ECAL momentum measurements



First Data from AMS and detector performance

The detectors function exactly as designed and,
In ten months, we have collected over 14 billion
events.

Every year, we will collect 16*10° events
and in 10-20 years we will collect 160-320*10° events.

Over the first eighteen months of operation in
space AMS has collected over 25 billion events

6.8 million are electrons or positrons
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Events

250

200

150

100

50

Example of Positron Selection:
The TRD Estimator shows clear separation between protons and positrons with
a small charge confusion background
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® Data on ISS
=it

— Positron

-== Proton

— Charge confusion

;

x2/ndof=0.83 +

positrons

protons
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TRD Estimator (83.2-100 GeV)

1
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Positron fraction

-
Q

IIII| | | IIIIII| ] | IIIIII| | |
| The data show that the positron fraction is steadily increasing from

10 to ~250 GeV, but, from 20 to 250 GeV, the slope decreases by
= an order of magnitude.

o AMS-02 (6.8 million e*, e~ events)
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Positron event;, positron fraction in Syste matic Errors
each energy bin
N, f : : total
Erierey [GEV] N, - statistical | acceptance everft blrl1-to—‘b|n reference charge A
error asymmetry | selection migration spectra confusion :
uncertainty
Energy[GeV] Nes Fraction G Giie Oeel. Omig. Cref. & Oayet
33.80-35.57 807 0.0718 0.0026 0.0001 0.0003 0.0000 0.0001 0.0004 0.0005
35.57-37.40 787 0.0747 0.0027 0.0001 0.0003 0.0000 0.0001 0.0004 0.0005
37.40-40.00 982 0.0794 0.0026 0.0002 0.0004 0.0000 0.0001 0.0004 0.0006
40.00 -43.39 976 0.0802 0.0026 0.0002 0.0005 0.0000 0.0001 0.0004 0.0007
43.39-47.01 856 0.0817 0.0029 0.0002 0.0005 0.0000 0.0001 0.0004 0.0007
47.01 -50.87 739 0.0856 0.0032 0.0002 0.0006 0.0000 0.0001 0.0004 0.0008
50.87 -54.98 605 0.0891 0.0038 0.0002 0.0006 0.0000 0.0001 0.0004 0.0008
54,98 -59.36 558 0.0957 0.0041 0.0002 0.0008 0.0000 0.0001 0.0005 0.0010
59.36 -64.03 448 0.0962 0.0047 0.0002 0.0009 0.0000 0.0002 0.0006 0.0011
64.03 -69.00 392 0.0978 0.0050 0.0002 0.0010 0.0000 0.0002 0.0007 0.0013
69.00-74.30 324 0.1032 0.0057 0.0002 0.0010 0.0000 0.0002 0.0009 0.0014
74.30-80.00 276 0.0985 0.0062 0.0002 0.0010 0.0000 0.0002 0.0010 0.0014
80.00 -86.00 232 0.1023 0.0067 0.0002 0.0010 0.0000 0.0002 0.0010 0.0014
86.00-92.50 240 0.1120 0.0075 0.0002 0.0010 0.0000 0.0003 0.0011 0.0015
892.50-100.0 226 0.1189 0.0081 0.0002 0.0011 0.0000 0.0003 0.0012 0.0017
100.0-115.1 304 0.1118 0.0066 0.0002 0.0015 0.0000 0.0003 0.0015 0.0022
115.1 -132.1 223 0.1142 0.0080 0.0002 0.0019 0.0000 0.0004 0.0019 0.0027
132.1-151.5 156 0.1215 0.0100 0.0002 0.0021 0.0000 0.0005 0.0024 0.0032
151.5<173.5 144 0.1364 0.0121 0.0002 0.0026 0.0000 0.0006 0.0045 0.0052
1735 -206.0 134 0.1485 0.0133 0.0002 0.0031 0.0000 0.0009 0.0050|  0.0060)
206.0-260.0 101 0.1530 0.0160 0.0003 0.0031 0.0000 0.0013 0.0095 0.0101
260.0 -350.0 72 0.1550 0.0200 0.0003 0.0056 0.0000 0.0018 0.0140 0.0152
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Positron fraction
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Positron fraction
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Positron fraction
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In conclusion, the first 6.8 million primary positron and electron events collected
with AMS on the ISS show:

I.At energies < 10 GeV, a decrease in the positron fraction with increasing energy.
li. A steady increase in the positron fraction from 10 to ~250 GeV.

lll. The determination of the behavior of the positron fraction from 250 to 350 GeV
and beyond requires more statistics.

Iv. The slope of the positron fraction versus energy decreases by an order of
magnitude from 20 to 250GeV and no fine structure is observed.

v. The positron to electron ratio is consistent with isotropy; & < 0.036 at the 95%
C.L.

These observations show the existence of new physical phenomena,
whether from a particle physics or an astrophysical origin.



PaboTta Bbi3Basia oueHb 601bLLOU
MHTEepec: AeCATOK NybanKauum
TO/IbKO B anpesne, yepes HeCKOJIbKO
AHEeW nocne NoAB/EeHUA Hawlen
CTaTbM.
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UCTOYHUKN NO3UTPOHOB BbICOKUX IHEPIrUM
3TO OCTAaTKU B3pbiBOB cBepXHOBbIX (SNR) n
ny/abcapbl

-YCKopeHue B yaapHbIX BO/IHAX U MAarHUTHbIX
BO3MYLLUEHUAX.

-YCKOpeHHble KOCMUYECKUE IY4YM POXKAAIOT BTOPUUHbDIE
31EKTPOHbI U NO3UTPOHbLI B a4 POHHbDIX
B3aMMOAEeNCTBUAX.

-NMapHoe poxaeHne B POTOH-POTOHHbIX
B3aMMOAENCTBUAX.

-MapHoe poXXaeHne B MarHUTHbIX NONAX.
-AHHUMUNALMNA NN pacnag 4acTul, TEMHON MaTepuM.
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Predictions of inhomogeneous SNR Models

E3 dN/dE [m2sr-'s~1GeV?]
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PULSARS

Pulsars are strongly magnetized, rapidly
rotating neutron stars that emit broad-band
pulsed electromagnetic radiation . They are
important particle accelerators.

Nanee obcyKaaloTca pe3ynbraTtbl COBCEM
HeAaBHUX paboT No nMHTepnpeTaunm Halnx
AAHHbIX
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Pulsar interpretation for the AMS-02 result

Peng-Fei Yin, Zhao-Huan Yu, et al

By fitting the data we
find that the positrons
from a single nearby
pulsar, such as
Geminga or
Monogem, with the
spectral index 2 can
interpret the AMS-02
result. We also
investigate the
possibility that high
energy positrons are
generated by multiple
known pulsars in the
ATNF catalogue. Such
a scenario can also fit
the AMS-02 data well.
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J.Casaus, I.Cernuda, C.Mana — pulsar interpretation

10-2 | L ! Ll

Secondary production
ATNF Pulsars model x2/ndof=1.30 @ E>20 GeV

- — - - Monogem Pulsar model
Geminga Pulsar model

PAMELA 2009 !
CAPRICEY94: Boezio S. et al. 2000
HEAT: Beatty J.J. et al. 2004
HEAT: Barwick S. et al. 1997
AMS-01: Aguilar M. et al. 2007

® AMS-02 2013

> o+ N

I ! L ! ! IIIIIII I I | I I B I |

| ATNF Pulsars model random scan ( x?/ndof<2 @ E>20 Ge))

:. J['r\\%:l % '_ii - T
n ' \‘ @ ///
| P, \Fri_.,_ Fw. ////

10 102

103

Energy (GeV)

71



Ecnu Bce 3/1eKTPOHbI U NO3UTPOHDbI MPOUCXOAAT OT
OAHOro Ny/AbCapa, TO MOXXHO AYMaTb, YTO BO3SHUKHET
NPOCTPAHCTBEHHAA aHU3oTpoNnuA.

B TOoXXe Bpems 3/1IeKTPOHbI U NO3UTPOHDI,
npoucxoaslime U3 TeMHOM maTepuu NPOCTPAHCTBEHHO
U3OTPOMHbI.

Limits on the amplitude of a dipole anisotropy in
any axis in galactic coordinates
on the positron to electron ratio

O =0.036 at the 95% confidence level
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If we fit only the AMS-02 positron fraction and PAMELA electron
spectrum data both the pulsar and DM annihilates/decays into t+t-
, W+W-and b "b can fit the data.

Our study illustrates the remarkable potential on understanding the
physics of the et excesses from the very precise measurement done
by AMS-02.
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.Cholis and D.Hooper 1304.1840 Pulsar fit

For reasonable choices of spectral parameters and spatial distributions, the
sum of all pulsars in the Milky Way could account for the observed positrons.

1.00 ; S .
- All Milky Way pulsars ]
0.50 i
- a=1.50, £:=600 GeV ’
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e jet+e7)
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P-F. Yin, Z-H. Yu, Q. Yuan and X-J. Bi, arXiv:1304.4128
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|.Cholis and D.Hooper 1304.1840 Dark Matter fit

We find that models in which the dark matter annihilates directly to
leptons are no longer capable of producing the observed rise in the
positron fraction. Models in which dark matter annihilates to light
intermediate states which then decay into combination of muons or
pions can accommodate the new data.

1.00 T T |
Dot-Dashed: M,=2.5TeV, yy—¢d—2u" 21~

0508 Dashed: M,=3.0TeV, yy—dd— 27 2n~ N

Solid: M, =1.6 TeV, yy—¢p—2e*, 2u*, 20" at 1:1:2

T T
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0.10 -
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The inhomogeneous distribution of supernova remnants
model has a prediction that the positron-to-electron ratio is
expected to decrease above an energy ~ 100GeV.

The pulsar model, instead, predicts an increasing positron-
to-electron ratio up to the energy ~ 1 TeV. Both the
inhomogeneous SNR model and the pulsar model predict a
possible wiggle-like structure in the TeV energy range.

Mopagenb ¢ HeogHOPOAHbIM pacnpegeneHnem OCTaTKOB
B3pbiBa CBEPXHOBOMW NpeacKasbliBaeT yMmeHblUeHUue
OTHOLWeHuA e+/e- npu aHepruax sbiwe 100 IMNB..
Mogaenb ¢ nynbcapamu Hao6opoT NpeacKasbiBaeT PocT
3TOro OTHoLWeHuA BnaoTb Ao 1 T3B..

Y. Z. Fan, B. Zhang & J. Chang 77



The models assume that the detected cosmic ray e+- excesses
are due to one physical process. In reality it is possible that the
detected excesses are mainly contributed by astrophysical
processes, and the DM annihilation/decay signals are outshone.
If so, the extraction of the DM properties via indirect detection
experiments would be even more challenging.

B mopenax npeanonaraerca, YTo usbbITOK e+ BO3HUKaET
TONbKO B ogHOM pun3nyeckom npouecce. Ha camom gene
BMOJIHE BO3MOXHO, UTO Habnropgaembi U36bITOK B OCHOBHOM
NPOUCXOAUT U3 acTPOPU3NYECKMX NPOLLECCOB @ CUTHAN TEMHOM
MaTepuu TepaeTca Ha 3Tom ¢oHe.



Since electroweak corrections induce correlations
among the fluxes of stable particles from dark
matter annihilations, the recent AMS-02 data imply
a well-defined prediction for the correlated flux of
antiprotons.

Ecan n36bITOK NO3UTPOHOB CBA3aH C TEMHOM
maTtepuein, aHaNormyHbin N36bITOK AoNKeH
HabnpaTbca, Hanpumep, B aHTUNPOTOHAX, B
NPOTUBHOM C/ly4ae UMHTepnpeTauma u3bbiTKa
NO3UTPOHOB, KaK NPOAB/IEHNA TEMHOU MaTepumn, He
npoxoAauT.



OTcioaa HemepaNeHHOo cneayroT
6anxanwme 3apaun AMC:

- YBennuyeHue 3Hepruu (T.e.
CTaTUCTUKMN)

- HabnopeHue aHTUNPOTOHOB
- HabnopeHue apep 6opa / yrnepopa



bnarogapto 3a BHUMaHue

81






Applications of AMS Technology to Exploration to Mars:

1. Trip duration: 3 years

2. Cosmic radiation is ~ 90 rem/y
Lethal dose ~ 300rem

3. Radiation Protection

Radiation
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“TREE” INSTRUMENT (Chicago 1970’ s) measures e* + e-

POLYETHYLENE

FOAM 2"PM TUBES
ey
RADIATOR /_ PLASTIC
1 SCINTILLATOR

14.5¢em

MWC ‘ 2ema
\r Transition Radiation

j] Detector (TRD):
Proton rejection 100

Shower Counter
(longitudinal profile)
Proton rejection 100




The highest energy particles are produced in the cosmos

Primary Cosmic Ray interacts with
the atmosphere and
produces secondary particles
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Largest Accelerator on Earth (LHC) Cosmic Rays with energies about
will produce particles of 7 TeV 100 Million TeV have been detected.



