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DarkMatter IndirectDetection

Darkmatter particles(+dark matter particles)ltghargedcosmicrays, rays,neutrinos
Theannihilationor decayprocesse®f dark matter particlesprovideadditional

contributionsto theseparticles
Relatedexperiments:PAMELAATICFermi,lceCube AMS02, DAMPEX X




AMSis a unique, precisionmagneticspectrometeron the SpaceStation

Physicsf DarkMatter, Antimatter, the Originof the Cosmosandnew phenomena
through the precision,long-duration measurementof chargedcosmicrays

Chargedcosmicraysare absorbedby the Tomeasurecosmicray
100kmof 9 | NJatkd3@here. chargeand momentum
Theirproperties( Z,P) requires

cannotbe studiedon the ground. a magneticspectrometerin space.
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A brief recap of cosmic rays
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particlesare mainlyproducedduringthe lifetime
of starsandacceleratedy supernovashockwavesn the Milky Way.

Primarycosmicray particlesinclude:electrons,protons(p), helium
(He),carbon(C),oxygen(O),neon(Ne),magnesium(Mg), silicon
(Si),...,iron (Fe),and other atomic nuclei.

s
1 Theenergyspectrumof primarycosmicrays,as
- — measured containsinformation about their
source accelerationprocessand propagation
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particles are produced by the collisions between primary cosmic ray
particles and the interstellar medium (ISM).

Secondary cosmic ray particles include: positrons, antiprotons, and nuclei such Lithium (L),
Beryllium (Be), Boron (B), and Fluorine (F).

Secondary cosmic ray particles flux, as well as the "secondary-to-primary flux ratio" (e.g.,
B/C), is crucial for understanding the galactic propagation, reacceleration € of cosmic rays.
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Exampleof AMSResultscomparedwith earliermeasurements
Theprecisionof all AMSresultscannotbe explainedby current models.

- ; : : - rrey rrey A— -
L - = [ . O ALICE ]
8~ Neon 0 gﬁé‘?ﬁn ” - = 8- Magnesium (m) §§'§35ﬂ-" 7
= A - 5 ~
i O HEAO3 1 % K 2 TRAGER99 |
B A TRACER99 (O] O TRACER2003
6 0 TRACER2003 - = 6 - l -
_ | 5| |
4 '_ L ] l Ql; 41— A | =
| oy il 2 LR E
- | \ - o | T i A
L DA . + + I+ LA ‘ 7 iy — O - + ' % i l -
2 w0 o | 4 x ?[ : | )
L - X
=) B -
C e mT(lnetlc Energv E [GeV/n] ’ o o ban .ﬂ(l.netlclEnergy E [GeV/n] T
0 — E— % 234 2 12212 10%2x10°
4x10" 1 234 10 20 1022><102 10%x10° 1071 23410 20 0210 <10
T e A B T 2_"'"| T T T i
= . - hl._l
8 Silicon O ATIGo - — i . ?E:ggnzoos ]
: é gEEAM-" ] “>'=- [ Sulfur ' O Ichimura93 -
O HEAO3 o 1.5 ]
[ o TRAGER2003 S T -
6 __ O Ichimura93 i 7 : B l .
: \ Pl s f ;
| A IS B NI
_ L4 \ N | ]
: {Fﬂﬂ] W‘W@ 1 = , w %t P
- Eg o ,—? - a -
2 o - w o5 -
| ¢¢ X = (#(F |
L » = -1
S ﬂ(metnclEnergyE [GeV/n] 3 N ot %’I%tlc Energy E [GeV/n] i
0 o) . 3 Y _-_.un 0 —l L NPT ) -
P01 234 1020 1020 10BAC 400 234 1020 1020 10210°



AMSis a spaceversionof a precisionmagneticspectrometerusedat accelerators
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Charge measurement using multiple AMS subdetectors in combination
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A M S mnest important scientific goal

Cosmic Ray (p, He, e—, ...)
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AMS Payload Operations Control Center at CERN

Detector
Operatlons
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Fully staffed 24 hours per day, 365 days per year



Facultyandstudentsfrom SunYatsenUniversityparticipatingn AMSshifts
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A Smallradiator size(@2.6m, 9m)

A Hightemperature uniformity and stability (L 1 Kper10m
over90 min)

A Operatingtemperaturerange:b m [Cto +15 C

Radiators for the Tracker (2x1.25 m?)

The AMS-2 Silicon
Tracker

detection i)
o surface
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W RPH P Dear Professor He,

Condensers and | AMS has been taking data successfully on the International Space Station for close to six

= months. We have collected an enormous amount of data from cosmic rays at extremely high
energies. Indeed, the data that we have collected are more than all the cosmic-ray data combined
worldwide over the last hundred years.

- @ Your group has made important contributions to the AMS Tracker Cooling system, which has
getie? OPt fynctioned very precisely and reliably. This is the first system of its kind to be used in space.
This cooling system will be extremely important for future space exploration, particularly for
manned space flights to distant planets. I also believe that the Tracker Cooling system will have

many industrial and scientific applications on the ground.

Please accept my congratulations for your successful completion of this important task.
May I advise you to write up the design, the construction, the testing and the operational
experience of the AMS Tracker Cooling System together with your colleagues from Holland,

Italy, M.I.T. and Taiwan, and have it published in Nuclear Instruments & Methods.

With best regards,

fmfc/




Interpreting the AMS-02 positron energy spectrum using pulsars
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Interpreting the AMS02 positron and antiproton energyspectrausing

EPOS LHC 35 QGSJET-II-04m
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JieFeng HongHaoZhang(2018)
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The and the
vary in the same trend if a
delay of Is applied to the

magnetic field.
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AMS2011-2026

Continuousdata-taking

LatestResults2011-2022






