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9YEM OTAMYAETCA CYGAM
OT TPAAMIIMOHHBIX TEAECKOITOB?

WHAT DIFFERENCES CYGAM
FROM THE TRADITIONAL TELESCOPES?

L

NARNARN(
Tpaanunonnas cxema (ERGET). Cxema CYGAM.
Traditional scheme (ERGET). Scheme of CYGAM.

ERGET CYGAM
DHEPreTnIeckmin Auamnason, [sB Ocnonnbie
Energy Range, GeV 05—=20 Lol XapaKTEPUCTHURM
Main Features
Maxcumanpaas sddexTrBHAS TAOIIaAb, cMZ
Maximum Effective Area, cm? 1500 (0,5-1GeV) 2000 (3-10GeV)
[Toae 3penms, crep
Field of View, sr 0,6 6
Make. reomerpuaeckuit gpaxrop, emerep
Max. Geometric Factor, cm?2sr 1050 8500
VraoBoe pasperreHne 2,60 (100 MeV)
Angle Resolution 1,09 (1000 MeV) 0,4° (1000 MeV)

OHepreTnieckoe paspenterne, %
Energy Resolution 20

Pasmepsr, m
Dimentions, m @ 1,65x2,25 B 2x2

Bec, xr

Weight, kg 1830 ~1000



HEBO B BHICOKODHEPTMYHBIX TAMMA-AYYAX
10 AAHHBIM SAS-2 (1972-1973), COS B (1975-1982),
TAMMA 1 (1990-1992) u ERGET (1991-2000)

SKY IN THE HIGH-ENERGY GAMMA-RAYS ACCORDING
TO THE DATA OF SAS-2 (1972-1973), COS B (1975-1982),
GAMMA-1 (1990-1992), AND ERGET (1991-2000)

Anddysnoe nsayuenne lasakrnrm
Diffuse emission of our galaxy

Bup neba

B TaMMa M3AVICHUN
C DHEpruen BbIIIe
100 MaB

no pauasiMm EGRET.
Manaenpkue sprue
ISITHA COOTBETCTBY-
JOT KOMIIAKTHBIM
MCTOYHUKAM.

View of the sky

in the gamma-rays
of energy above
100 MeV according
to the ERGET data.
The small bright
spots correspond to
compact sources.

ITpnpoaa nssydeHns
Nature of the emission

BSQ.MMOACIZCTBMG IIPOTOHOB M IACKTPOHOB KOCMMUUECKUX AY‘{GIZ C MEJK3BE3AHBIM Ta30M.

Interaction of the cosmic-ray protons and electrons with the interstellar gas.
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Pacnaa TT°-Me30HOB. TopmosHoe M3AyIE€HME IAEKTPOHOB.

T0-mesons decay. Electrons bremsstahlung.




KomMnakTHble MCTOYHMKH
Compact sources

KommakTHbIe MCTOYHMKM BBICOKO3HEPIUIHOTO
ramma-m3AyIeHns1 coraacHo 3-my xarasory EGRET.

[Tyapcapnr

AKTHBHBIE SIAPA TAAAKTUK

Boapiroe Marearanoso Ob6aaxo
HewnaerTndngmposanusie MCTOUHUKN

CoOAHEYHDBIE BCITBIIIIKN

Compact high-energy gamma-ray sources

according to the 3-d ERGET catalog.
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Pulsars

Active galactic nuclei
Large Magellanic Cloud
Unidentified sources

Solar flares
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OAMHOYHbBIE ITYABCAPBI WICIIOAB3VIOT ~BPAIJaTEABHYIO
SHEPIMIO AASL CBOEM CBETMMOCTH. Y IIOBEPXHOCTM Bpa-
IJAIOIJefACSl HEeMUTPOHHOM 3BE3ABI C CVMABHBIM AVITOAB-
HBIM MATHWUTHBIM TTOAEM MHAYLUPYETCS DACKTPUIECKOe
IIOA€ KBAAPYIIOABHOTO THIIA OAQroAapst ACVCTBMIO VHU-
noasiproro rereparopa: E=vxB/c. B atom anekrpnue-
CKOM TIOA€ ITPOVICXOAUT CUABHOE YCKOPEHME 9acTHlj, CO-
IIPOBO’KAAEMOE KaCKaAHBIM poskAeHMem et e map. [1pn
UX ABVMKEHUM BAOAb MCKPUBACHHBIX MATHUTHBIX CHAO-
BBIX AVMHMI BO3HMKAECT MATHUTOTOPMO3HOE WM3AVICHWUE
M3IMOHOTO THITA, KOTOPOE AASL Y (PeASTUBUCTCKMI Pak-
Top) mopsiaka 10° u B=10" I'c mpuxopantcst Ha Kect-
KM TAaMMa AMATIa30H.

[ Pulsars

Single pulsars use the rotational energy for their emis-
sion. At the surface of the rotating neutron star with
a strong dipole magnetic field the quadrupole electri-
cal field is induced due to the action of the unipolar
generator: E=vxB/c. In this electrical field strong
particle acceleration takes place, which is accompanied
by the cascade efe™ pair production. Motion of the
particles along the curved magnetic field lines results
in the magnetobremsstrahlung (curvature radiation),
which for y (relativistic factor) of the order of 106 and
B=10" Gauss produces hard gamma quanta.
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(Dazosas xkpusas myascapa Geminga
no pauapim ERGET.

Geminga light curve according to

ERGET data.

CxemaTnaeckass MOAGAD ITyAbCapa

KaK Bpaljaloljerics HEeWUTPOHHON 3BE3ABI C
HAKAOHHBIM AMITOABHBIM MATHWUTHBIM
IIOACM.

Schematic model of the pulsar as
a rotating neutron star with an inclined
dipole magnetic field.




I AxruBHBIE fApa raAaKTUK

Kectkoe m3AydeHME aKTMBHBIX SAEP TAAAKTMK Hamboaee
BEPOSTHO MAET OT PEASTUBVCTCKUX BBIOPOCOB, KOTOpBIE
HAOAIOAQIOTCSL B 3HAYUTEABHOM YWCA€ 3TUX OOBEKTOB. B
LEHTpPe aKTUBHBIX SAeP (@ BO3MOJKHO 7 BO BCEX SAPAX ra-
AAKTHUK) MMEETCS CBEPXMACCMBHASL YCPHASI ABIPA, OKPY-
JKEHHAS aKKPELMOHHBIM AVCKOM, KOTOPBI SIBASICTCS C-
TOYHUKOM 3HEPIMH 3TUX 00BEKTOB. MexaHm3m >KecTKoro
UBAYYEHWS OT 3TUX OOBEKTOB HE BIIOAHE SICEH. JTO MO-
JKeT OBITh CMHXPOTPOHHOE M3AYICHME MAM OOPATHOE KOM-
IITOHOBCKOE PACCEsSHME SACKTPOHOB OYEHB BBICOKMX MAU
CBEPXBBICOKMX dHepruit. Hexoropsril Bkaas MoryT paBaTh
PACITaAbl  HEWITPAABHBIX IIMOHOB, OOPA3yIOIJUXCS IIpw
CTOAKHOBEHMM PEAATUBUCTCKMUX ITPOTOHOB. OueHb Bak-
HOVL ABASETCA IPobAeMA YCKOPEHWS 4acTul B BBIOpocax
U3 aKTMBHBIX SAEP: BPeMs BBICBEUVMBAHMS SACKTPOHOB B
BHIOPOCAX IO OLJEHKAM MHOTO MEHBIIIE BPeMEHM MX Cylile-
CTBOBAHMS. MeXaHM3MBI YCKOPEHMS 9aCTO OCHOBBIBAIOTCS
Ha 00PA30BAHMY JAAPHON BOAHBI ITPU ABMSKEHII BRIOPO-
ca B rase, OKpy’Kaiolem fJAPO, M YCKOPEHWV JacTHIl Ha
yAapHOM QPOHTE, AMOO BO3MOSKHO IAEKTPOAMHAMUIECKOE
JCKOPEHME 4acTHL B IACKTPUIECKOM ITOAE BOKPYT CIYCT-
KOB, Ha KOTOpBIe ODBIYHO Pa3bmBaioTcs BBIOPOCEL.

[ Active Galactic Nuclei

The hard gamma radiation from AGN is produced most
probably in the relativistic jets observed in the consid-
erable part of these objects. In the center of AGN (and
may be of all other galaxies) there is a supermassive
black hole surrounded by the accretion disk, which is
the source of the energy in these objects. The mecha-
nism of the hard gamma radiation from these objects is
not quite clear: synchrotron radiation, as well as inverse
compton radiation of VHE and UHE electrons is possi-
ble. Some input may come from the neutral pion pro-
duction in the collisions of relativistic protons and their
subsequent decay. The problem of particle acceleration
in the AGN jets is very important: the time of the elec-
tron energy losses in the jets is usually much less than
their life time. These mechanisms are based on the
acceleration on the shock formed during the jet motion
in the circumnuclear gas, or due to electrodynamic
acceleration in the electrical field around separate bub-
bles of the jets.

Cxema reHepayuu IOTOKOB
5AEKTPOMATHUTHOTO M3AYYCHMUS C ABYX
CTOPOH BPAIJAIOIJErocs] 3aMarHUICHHOTO
AKKPEMOHHOTO AVMCKA 3 CYET ACHCTBU
3pdeKTa YHUIOAIPHOTO AMHAMO.

Sketch of the electromagnetic outflows
from the two sides of a rotating
magnetized accretion disk owing

to the unipolar dynamo action.
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Peskoe BozpacTaHMe IIOTOKA ramma
nsayaerns ¢ aneprueit >100 MaB

or baazapa 3C 279, saperncrpuposanHoe
teaeckorrom EGRET.

[TycTble KBaApaTbl — CpEAHEE 32 CYTKH,
CIIAOIIHBIE KBAAPATBl — CPEAHEe
3a 8 vacos.

Sharp outburst of the gamma-ray

flux with the energies >100 MeV from
the blazar 3C 279 registered by

the EGRET telescope.

Empty squares — 1 day average,

filled squares — 8 hr average.

Inﬂowing\A

plasma, Jessx

Plasma

Accretion

disk

jf




B 'amma-Bcriaeckn

[Tpupopa xocmmyecknx ramma Bermaeckos (KI'B)
OCTAeTCs HESICHOM, OAHAKO MMEIOTCSI CBUAETEABCTBA
B IIOAB3Y MX KOCMOAOIMYECKOTO ITPOUCKOMKACHWS
IIpY KPACHBIX CMEIJEHMSIX BIAOTH A0 3-4. B koc-
monormdyecknx KI'B BeipeasieTcss orpomHoe KoAnde-
CTBO HEPIUM, KOTOPOE ITPEACTABASIETCSI B BUAE PAC-
IIUPSIFOIIETOCs] OTHEHHOTO IIapa MAM ABVUSKYIIMXCS
C VABTPAPEASITUBUCTCKUMIU CKOPOCTSIMM IITAPOBBIX
BBIOPOCOB. [TPOMCXOKACHNME JKECTKOTO TaMma M3AY-
yerns or KI'B 0ObIMHO CBA3BIBAETCS CO B3aMMOAE-
CTBUEM «IIIapa» C OKPY>KAIOIEN IIAA3MOM.

3arapKoM OCTAeTCS SKECTKOE TaMma ITOCAECBEYEeHUE,
KOTOPOE AAMTCSI MHOTO AOABIIIE OCHOBHOTO MSITKOTO
ramma BCIAecKa. AAd OOBICHEHWMS ITOrO SBACHMSI
IIPEAITOAATAAOCH CIICLIMAABHOE PACIIPEACACHME Be-
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IJecTBa BOKPYT MCTOYHMKA.

] Gamma-ray bursts

Nature of the cosmic gamma-ray bursts (GRB) is still
not clear, but there are arguments in favor of their
cosmological origin with the red shifts up to 3-4.
Cosmological GRB produce huge amount of energy,
which is considered in the form of an expanding fire-
ball, or rapidly (ultrarelativistically) moving cannon
balls. The origin of the hard gamma radiation is usu-
ally connected with the interaction of the «ball» with
the surrounding plasma.

A puzzle is the hard gamma ray afterglow, which lasts
much longer than the main soft GRB. To explain this
phenomenon a specific distribution of matter around
the source was considered.

® Bcrbinika « rUIIEpHOBOM» ¢

® DBoicTpoe M3BACUCHME IHEPIUM BpaljeHMs
YEPHOM ABIPBI BCAEACTBUE B3AMMOACVCTBIUS
C OKPY’KAIOIJUM 3aMarHMYEHHBIM AUCKOM
VAU TOPOM ¢

® Hypernova?

® Rapid extraction of rotational energy of
a black hole by means of interaction with
surrounding magnetized disk or torus?

lamma Bemaeck 17 despaas 1994 1.,
3aPErUCTPUPOBAHHBINL TAMMA TEACCKOIIOM
soicoknx snepruit EGRET (BBepxy)

M TAMMA ACTEKTOPOM HM3KWUX IHEPIUil

nHa ULYSSES (Buusy).

3ameTpTe, YTO BBICOKOIHEPIMIHOE Tamma
MBAVYCHIE IIPOAOASKAETCS A0 1.5 wacos mmo-
CA€ HAYaABHOTO BCIIAGCKA B O0OAACTV MaABIX
SHEPIUL.

The gamma-ray burst on February
17, 1994, registered by the EGRET
high energy gamma-ray telescope
(upper panel) and the ULYSSES low
energy gamma-ray detector (lower
panel).

Note that the high energy emission
lasts up to 1.5 hours after the initial
low energy outburst.

ITpnpopa HemssecTHa.

Nature is unknown.




[ Coaneunsnie BcribIIKM

[lepecoepviHeHMEe MATHUTHBIX ITOAEM ABVSKYIIVUXCS Mar-
HUTHBIX CTPYKTYpP Ha IoBepxHOCTH COAHLA ITPUBOAUT K
IOSIBACHUIO TOKOBBIX CAOEB 7 BO3OYSKACHMIO IAA3MEH-
HBIX BOAH. [TPOTOHBI 1 3AEKTPOHBI YCKOPSIIOTCS BO3HM-
KAIOIJMMM IACKTPOCTATUYCCKUMIA TTOASIMI M TTAA3MEH-
HBIMV BOAHAMM AO JHEPIMI B COTHM W ThIcsan MaB.
Bsanmopericteyst ¢ BemjectBoM xpomocdepsr 1 GoTo-
cpepsr  CoaHla, YCKOpEHHBIE 3apPSDKEHHBIE YacTUIIBI
POSKAQIOT BBICOKOIHEPIMYHBIE POTOHBL.

[l Solar flares

Reconnection of magnetic fields of the moving mag-
netic structures at the Sun surface results in formation
of current layers and generation of plasma waves.
Electrons and photons are accelerated by the electro-
static fields and the plasma waves to energies of hun-
dreds and thousands MeV. Interacting with the mat-
ter of the Sun chromosphere and photosphere the
accelerated charged particles generate the high energy
photons.

Cxemarnueckast MOAECAD COAHEYHOV BCITBIIIKMN.

Schematic model of the solar flare.
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[Torox ¢oroHOB ¢ 3nepruen Ao 300 MaB
oT coAHeuHOM Berbimku 26.03.1991,
3aPETUCTPUPOBAHHON TAMMA-TEACCKOIIOM

ITAMMA-1.

The flux of photons with energies up to
300 MeV from the solar flare on
26.03.1991 registered by

the gamma-telescope GAMMA-1.

Trapped partlcles
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3axBaueHHBIE YACTUIIBI




YVCTPOMCTBO TEAECKOIIA
THE TELESCOPE DESIGN

OO611mit BHA,
Principal diagram

1-8 — Aerextupyromue 6A0Ku

Detecting blocks

AerexTupyrommit 6A0K
Detecting block

A — Bremnun
CUMHTUAASIIUOHHBIN CIETIUK

Outer scintillation counter

S— cTeHKa repMOKOHTEVIHEPa
A /—\ Sealed volume skin

S | EEEECEE e EE e EEEEEEEEEEEEEEEEEEEE | Conv — Konsepro
’ | D1 prop
Conv. I | Converter
C [ s 1 C — Buyrpennni
I | D2 CUVHTUAASIIMOHHBIN CICTINUK
! ------------------------------------- ! D3 Inner scintillation counter

D1, D2, D3 — AByxcaorinbie
ApendoBbie Kamepsl

Double layer drift chambers




AOI'MKA OTBOPA COBBITUM
LOGIC OF THE EVENTS SELECTION

Aormka macTepHOro curHasa
Logic of the master signal

Anst ar0bovt kombuaagmm cekymit 1 u j mpu j7F1-1, 1, 14-1
M=TOF (C;~ C]) X Aj(?Zmip) X Ai—l X ;‘xi X Ai+1
TOF (Ci> Cj) — curHaa cuctembl M3MEPEHNMST BPEMEHNM IPOAETA, COOTBETCTBYIOIMiA

IIPOXOKACHMIO PEAATUBUCTCKOMN 3apssKeHHOM dactnysl or Cj K CJ

A(Z2mip) — curHaa cyetanka A, COOTBETCTBYIOIINMI IO AMIIAUTYAC PETUCTPALIUN
ABYX MAM OOAGe MVMHMMAABHO MOHM3MUPYIOIMX YaCTHIL.

A — orcyrcTBre curHaAa B cyetdmxe A.

For any combination of sections i and j when j#i-1, 1, i1
M=TOF (C;> Cj) X Aj(?Zmip) X A1 X A; X Ajpq
TOF (C;>Cj) — signal of the time-of-flight system corresponding to passage of
a relativistic charged particle from C; to G;

A (Z2mip) — a signal of the A counter corresponding by its amplitude to regis-
tration of two or more minimum ionizing particles.

A — absence of a signal in the A counter.

X view

1-

N

[
1+1
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Ot160p cOoOBITMII IO AAHHBIM APepOBBIX KaMep
Selection of events based on the drift chambers data

MacrepHsIit CUTHAA YIIPaBASIeT CYMTHIBAHMEM AAHHBIX C APeMQOBBIX Kamep B
OoproBovt mmporeccop, KOTOPBIL OTOMpaeT COOBITMS IO BUAY «KAapTUHKW» B
ApenQOBBIX Kamepax CeKUmil 1 1 j.

The master signal commands reading of the drift chambers data into the
onboard processor which selects events by the ‘picture’ in the drift chambers of
i and j sections.

Ects Tpek B Dyi?
Is there track in Dy;?

Her
No

Ectp mpsimbie Tpexn ot Dy; a0 Dyj B obenx mpoexymsx?
Are there straight tracks from Dj; to Dyj in both views?

Aa
Yes

OGpasyioT mpsIMble TPEKU «BUAKY» XOTsI OBl B OAHOV TIPOEKIMN !
Do the straight tracks form a ‘fork’ at least in one view?

Aa
Yes

HaxopnTcs BeprmvHa «BUAKMY B KOHBEpTEPE CEKUMM 17
[s a vertex of the ‘fork’ situated in the converter of the section 1?

Aa
Yes

O oy <0

Aa
Yes

[TocaaTh B TEAEMETPUIO AQHHBIE O COOBITUM: BpEMS,
amrantyAbl curHasos B A u C, pannsie D.
Send to telemetry the event data: time,
amplitudes of the signals in A and C, D data.

Aa
Yes

Her

Her
No

Her
No

Her

Orbpocuts
Reject



CYGAM, B oTAmume OT TPaAMLMOHHBIX TEAECKOIIOB, HE MMEET CIIeIIMaAb-
HOTO ACTEKTOPA SHEPIUM U HOITOMY HE MOSKET M3MEPSITh SHEPIMIO KayK-
AOro GOTOHA. DTOT HEAOCTATOK — IJeHA 3a IIMPOKOE IMOAE 3PEHMs, HO
3Ta IJeHa HEe KayKeTCSI CAMIIIKOM BBICOKOV, TOCKOABKY

[ Awxe npu Haanumm petexTOpa SHEPIMM SHEPTETUYECKMIL CIIEKTP UCTOYHUKA MO-
JKET OBITh ACTAABHO M3MEPEH TOABKO AAs HEDOABIIIOTO 4ncAa Hamboaee SPKUX
ncToyHMKOB. Aas 6oapmmucTBa 3aperncrpuposaHHbix ERGET mcrourmkosn
CHEKTP XapaKTePWU3YeTCs AMIIb IIOKA3ATEAEM B IPEATIOAOSKEHWM CTEIEHHOM
GopMmBI criekTpa.

. CDTASI/I‘IGCKMC IIPOUECChI, OTBETCTBEHHDBIC 3d ICHEPANIO BHICOKOIHEPIMIHOTO TaM-
Ma-M3Ay9I€HNMSI, HC MOTYT IPUBOANUTD K ITOSIBACHMIO Y3KUX AVIHWUM YA PE3KUX
HepeI‘yA}IpHOCTef/i B SHEPIETUYCCKUX CIIEKTPAX KOMIIAKTHBIX MCTOYHMUKOB, AAS
BBISIBACHMST KOTOPDBIX Tpe6OBaAOCb GBI BBICOKOE JHEPIreTNICCKOE PA3PECIICHNUE.

. AaHHPIE IO 9HEPreTMYECKMM CIIEKTPaM He UIPAAU AO CUX IOP CYLIECTBEHHO Po-
AVl TIPU MAEHTUPUKALNUY UCTOYHUKOB.

. B srcrepumente CYGAM past mcrourmkos ¢ Iy(>1I3B)>108cm2c! nokasarean
CTEIICHHOTO CIIEKTPA MOJKET OBITh OLEHEH 110 PACIIPEACACHNUIO YTAOB PACKPHI-
IS TIap.

CYGAM, unlike the traditional telescopes, does not have a special
energy detector and can not measure energy of each registered photon.
This drawback is a price for the large field of view but the price does
not seem to be too high because

[ Even in presence of the energy detector the energy spectrum may be meas-
ured in detail only for a few brightest sources. For most of the sources
registered by ERGET the energy spectra were described by an index of the
supposed power-law spectrum.

[ The physical processes responsible for the high energy gamma-ray emission can
not result in narrow lines or sharp irregularities in the energy spectra of
compact sources for revelation of which good energy resolution is needed.

Till now the data on the energy spectra had not been playing important role
in the registered sources identification.

B » the CYGAM experiment for the sources with Iy(>1I5B)>108cm2s? the
power-law spectrum index may be estimated from the pair opening angles
distribution.

11
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XAPAKTEPUCTUKMN CYGAM T10 PESVYABTATAM
MOAEAMNPOBAHMA METOAOM MOHTE-KAPAO

CYGAM CHARACTERISTICS ACCORDING TO RESULTS
OF MONTE-CARLO SIMULATIOUS

102

Effective area, cm?

CYGAM (any Q)

CYGAM (01<0.5%)

45 101 2

3 45 100 2 38 45 101 2

Energy, GeV

3 45

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Effective area, arb. units

any O

0<0.50

20 30

Incidence angle, degr.

40

0L — YroA pacKpHITUS €€ maphl
0. — the e"e™ pair opening angle

OpderTnBHAS TAOIJAAD

Kak QYHKIMS dHEPIUn

AASL HOPMaABHOTO K ocu X
MAACHMA. 3eAeHAs U TOAybas
kpusste — CYGAM

(xBapparsl — 0Oe3
orpannuernn Ha O,
tpeyroabuunkn — 00<0,50);

kpacuas kpusas — ERGET.

Effective area versus photon
energy for normal incidence.
Green and blue curves —
CYGAM telescope

(squares — no constraints
on the angle O,

triangles — 00<0.50);

red curve — ERGET
telescope.

OPPexTUBHAA MTAOIJAAD
Kak QYHKOMS yraa MaACHWs
[IaPaAACABHOTO ITOTOKA
OTHOCUTEABHO OcU X

(xBapparsr — 6e3
orpannuerni Ha O,
TPEYTOABHUKNY — O€<0,50,

[IOKa3aTeAb criekTpa Y=2)

Effective area versus
photon incidence angle to
relative the longitudinal
telescope axis

(squares —

no constraints on

the angle O,

triangles — 00<0.50,
spectral index Y=2).
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VraoBoe pasperreHne Kax
QYHKYMS dHEPIUNU AAS
HOPMaABHOTO K Ocn X
MAACHMUSL.

3eaeHas 1 TOAyOas
kpussie — CYGAM

(xBapparsr — 0Ges
orpanmdenmit Ha O,
tpeyroapunkn — 00<0,5%);

kpacnasa xpusas — ERGET.

Angular resolution versus
photon energy for normal
incidence.

Green and blue curves —
CYGAM telescope
(squares —

no constraints on

the angle O,

triangles — 00<0.59);
red curve — ERGET
telescope.

VraoBoe pasperrenne aAas
HOPMAABHOTO K ocm X
HaACHUA KaK QYHKIMA
MOKA3aTEASl CTEIIEHHOTO

criekTpa
(xBapparsr — Oes
orpaHmyeHnit Ha O,
Tpeyroabuukn — 00<0,5%).

Angular resolution for
normal to the axis X
incidence versus source
power law spectrum index
(squares —

no constraints on

the angle @,

triangles — 00<0.59).
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VraoBoe paspemrenne

Kak QYHKUMS yraa HapCHU
MTapaAA€ABHOTO MOTOKA
OTHOCUTEABHO OCcu X

(kBapparsr — 0Oes
orpaamyeruit Ha O,
TPEYTOABHUKU — o<0,59,

[IOKA3aTeAb CriekTpa Y=2)

Angular resolution
versus photon incidence
angle relative to

the longitudinal
telescope axis

(squares —

no constraints on

the angle @,

triangles — 00<0.50,
spectral index y=2).

MunnmaabHbBIN
AETEKTUPYEMBII TIOTOK
KOMITAKTHOTO MCTOYHMKA
KaK QYHKUMS [IOKA3aTEAS
CTEIIEHHOTIO CIEKTPa
ncrounmka (00<0,59,
OAVH TOA HaGAIOAEHWMIL).

Minimum detectable

flux of a compact source
versus the source

power law spectrum
index (00<0.59,

one year of observation).



Source location accuracy, arc min

Galactic plane: 1<909, 1>2700°

Galactic

plane:
900<1<270°

Relative accuracy of spectral index, %

3 |
Well off the galactic plane
2 [T TN AT S (S T S T [N TN A N [ T [ TN [N TN S N [ T N T |
1.8 1.9 2.0 2.1 2.2 2.3 24 25 2.6 2.7 2.8 29 3.0
Power law spectrum index
50 L B R I R L L L L L L

40

30

20

Galactic plane: 1<909, 1>2700

Galactic plane: 909<1<2700 .

Well off the galactic plane

1.8 1.9 20 2.1 22 23 24 25 26 2.7 28 29 3.0

Power law spectrum index

15

TounocTh AOKaAM3aATUM
MCTOUYHMUKA C MTOTOKOM
10-8cm2c 1 (Ey>1IB)

3a TOA HaOAIOAEHMI

Kak QYHKIIMS ITOKA3ATEAS
CTEMEHHOTO CIIEKTPA
MCTOUHMKA.

Source location capability for
a year of observation

for a source with the flux
10-8em 2571 (Ey>1GeV)

versus the source power law
spectrum index.

OTHOCHUTEABHAS TOYHOCTD
OLJEHKM TTOKA3aTEAs
CTENEHHOTO CHEKTpa
MUCTOYHUKA C TIOTOKOM
10-8cm2c 1 (Ey>1I2B)

3a T0A HabArOAEHMI

KaK QYHKIMS MOKa3aTeAs
CIIERTPA.

Relative accuracy of
spectral index estimation
after a year of

observation for a source
with the flux

10-8em 2571 (Ey>1GeV)
versus the source power law
spectrum index.



KAKMX PESYVABTATOB MOKHO O>KMAATDH 3A TOA
TTOAETA CYGAM HA BBICOKOAITOTEMHOM OPEMUTE?

WHAT RESULTS MAY ONE EXPECT AFTER A YEAR OF
CYGAM FLIGHT IN THE HIGH APOGEE ORBIT?

Pacpepesenmne AnddysHoro msayuermns [aaakTMKU C BBICOKMM JTAOBBIM
paspenieHneM, MO3BOASIIOIIEE YTOUYHUTD MPOCTPAHCTBEHHOE pacipeAe-
A€HME IPOTOHOB KOCMMYECKMUX Ayden B [asaktmxe.

bBoaee yem 1000 KOMIAKTHBIX MCTOYHMKOB C TOYHOCTHIO AOKAAM3ALINUW B
AOAM TPAAYCa M HEIPEPHIBHBIM MOHUTOPUPOBAHUEM IEPEMEHHOCTM WX
IIOTOKOB.

Ao 10 HOBBIX ramma IyABCAPOB, M3AYYAIOIIUX B 0OAACTU OYEHD BBICOKUX
SHEPIUIL.

HeckoAbKO BBICOKOIHEPIMYHBIX FaMMa-BCIIAECKOB C TOYHOCTBIO AOKAAM3A-
U1 B AOAM TPajyca.

B TOABI MAKCMMYMA COAHEYHOM aKTMUBHOCTH AO 10 coAHEYHBIX BCIIBILIEK C
O4YCHDb BBICOKOOHCPIMYHDIM IrdMMa-MU3AVICHUECM.

Distribution of the Galaxy diffuse emission with high angular resolution
allowing to refine the spatial distribution of the cosmic-ray protons
in the Galaxy.

More than 1000 compact sources with the fraction of degree location
accuracy and continuouse monitoring of their flux time variation.

Up to 10 new gamma-ray pulsars emitting in the very high energy
range.

Several high energy gamma-ray bursts with the fraction of degree local-
1zation accuracy.

In the years of high solar activity up to 10 solar flares with very high
energy gamma emission.







