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D PoEieE INEesmIC Rays

Hilytle'Ale sy produced at CR *w 2leration sites (e.g.
SUPEIIBYEl SHOCKS));

Secondary et orocltg<lsNigRe[Ufz] r‘@mbers in the ISM: CR
AUClel + ISMF= fr'— > U=—> €,

econdary pbars rJJJr -oc uced in the ISM;

Ant & propes ISMistructure and primary nucleon
mmpo ent; |
v 4

Annihilating dark matter WIMPs (e.g. neutralinos);

v — et near pulsar magnetic poles;

CR nuclei + Giant Molecular Cloud — e* + reacceleration;
Evaporating primordial black holes.




a,ction as of 1995

0 Posm frzletlolg s small (= 10%) =
sub fiimary: €x Component.

. Below ~7 GeVldatalin agreement with secondary
predictionsi({argersplar medulation effects below 1 GeV);

» Above ~7 GeVs mone antimatter than expected!
— additionall (Fexetic™) antimatter component?

Light Halo WIMPs

« Positron line is a
“smoking gun” for
WIMPs.

—
(5]
+
+
o
-
~
+
[5)
=]
]
=
o
]
=
S
=]
e
=
=
72}
]
ol

: Energy (GeV)



=B :1GR =nergy - ntimatter
| IEIESEOPE) |

U of Chlcago Ilgiapps D, Miiller, SiP. Swordy,
& Toroer

Eastern NeW Mexico U' S
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- Superconducting yectrometer with Drift Tube Hodoscope
(DTH), EIectromagnetlc Calorimeter (EC), Transition Radiation
Detector (TRD) and Time-of-Flight (TOF) system.

« 1) May 1994 flight from Ft. Sumner, NM (29.5 hour flight)
2) Aug. 1995 flight from Lynn Lake, Manitoba (26 hour flight)
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INew ERNiraCtion
mea re
MOEKESSs
Significant; Withim
Improved hadren
Fejection power:

Rise beyendral 0)
GeV' not confirmed!

New detailed model
predictions off e+, pbar,
y production and
propagation;

Results much closer to
secondary production
expectations.

Moskalenko
& Strong

o
—
o

¢ HEAT 1994 & 1995
V AMS 1998

O Boezio 1999

A Clem 1996

+ Barbiellini 1996

O Golden 1996

Positron Fraction e"/(e"+e")
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bsjtron-s?

o An%Dark MauterNeutralines K oGV W et
(i Wski/diurner, Pays. Reyv. D
43 1772 (1991))) U ETR

» Heavy = resonant 2z or W*W-
production, th@ decay

»  Remove arbitraiy enhancement factor

« CR + Giant Molecular Clouds
(Dogiel/Sharoyv, A&A 229, 259 (1990))

o p-stuff -> nt —» put — e*; Fermi
acceleration by gas turbulence.

Small primary positron
component possible !

Energy (GeV)



A Buffington 1981 before 2000

¢ Golden 1979

° Exce Ient BESS  Bogomolov 197, 1967, 1990
v LEAP

me nts below o CapRICEDs
NfeW e % %2%9195&'97)

. Several secondary® 5
productionimedels, e.g::

: local nucleon spectrum,
: hard nuclesnrspectrum
(explains EGRET data)

» Primary pbar predictions
agree that the
contribution is small at
best

' Energy [GeV]



HEAT-pb gh =hergy
AnjElrrizie 2le 'ope)

J of Chicago: A. L urwlg
[orthern .V_:nrl IC lf / J

Superconducting Magnet Spectrometer with
Drift Tube Hodoscope (DTH), Multiple
Ionization, (dE/dx) Detector and Time-of-
Flight (TOF) system.

e 1) Jun. 2000 flight from Ft. Sumner, NM (22
hour flight)

2) May 2002 flight from Ft. Sumner, NM (6
hour flight; failed balloon)
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u NOEADIIEE same astiHEAT-e*
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NEWARWPHOORRESUITS

. BESS, IMAX, MASS, o capsiozas

CAP d HEAT data g T
injagreementwith N3
SECondalry: proalichon

EXpECtationsie

- No support for hard
nucleon INjEection
spectrum” models;

+ Prospects for primary 2 A
pbar detection (e.g. from : ’
WIMP annihilation) not
good;

» (Good agreement with
model lends weight to -
positron feature. ~ 1.0 10.0

Kinetic Energy [GeV]




have improved tremendously in the
@ — 50 GeV.

) - ._ﬁr dPPEANT tOMIE mrnmlw om| CR interactions in ISM.
More measUrements need d to confirm " feature’ seen with HEAT and

Antiprotons

« Excellent progress here also (measurements, model calculations). HEAT
highest statistics at 5 - 50 GeV.

« pbars seem to be from CR interactions in ISM.

« Prospects for exotic physics (e.g., WIMPS) not good.



GoNestng fior Background
if ut%n estimated by GEANT-based

7 positron correction: 44-52%
=> et/(e*+e") systematics: ~ 1%
pbar / p systematics: ~ 4%

Positron fraction:

e from growth curve:
0.056 + 0.038

o from data with MC corrections:
0.057 + 0.006

4 6 8 10 12
Atmospheric depth (,_g!cmﬁji




| Oy Phys Rev. D159, 023511 (1999); Baltz, Edsjo, Freese & Gondolo, astro-ph/0109318 (2001);
IVISSM space| explored;

Continu menechromaticie= Production;
Galactic difflsionimotel=- solar modulation;
E* enlancement NeL as d a fit as KT, but helps.

SUSY+bkg. fit HEAT 2000 SUSY+bkg. fit HEAT 2000
SUSY component o HEAT 94+95 SUSY component o HEAT 94+95
kg. component bkg. component
bkg. only fit _340 GeV bkg. only fit m,=238 GeV

positron fraction e*/{e*+e-)

m,=113 GeV

2,/(1-2,)=57.8 2,/(1-2,)=2.35
aﬁi(sus )=10.3x10-1° m':i(sus’f}-m.axw-w
N=0.800, B,=95.0 N=0.720, B,=118.7
X=1.34/dof X=1.38/dot

positron fraction e*/(e*+e")

m, =122 GeV

10! 102 102
positron energy (GeV) positron energy (GeV)
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