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BE: AT REYHEAS RS v S (TeV BBBY) HIASTHUR, HRUTTEME SR v Mk
RICHEM TFHEMREY LR E . SR T E AN E SRR + RICEHRN 5 LA
LB BUR R M B R

x $# A SRERGYEYE; EEE v HE FEEK
hESES: P172.3 XERFRIAE: A

L (&) =RE v S b

KER, T. eV GEX (HFH. 2050 XN T FREMY SR, oV RBX (TG, %4k
BB RMUEFINER R YR, keV X (X HHER) XN TR FHNEREFYEERE, MeV
AEXX (v B14R) X TR FENEMYHEERE, GeV DL (FRE v G148) X T34k 1R BE
R, FHERE v SR A S EAR T RS REEML, T RAERRFEH
KM REY A RAREE. TEREY S PRI ARSRE + SR ENH FZEATIL
Fl: & FIRA EAER AR «° A FEDS. BT 5ERENYZ R8RS mEG . BFEN
BRI EEEST. BARTTAZ W SCHER (1], FEMLASSCYERT B 41,

1.1 7 NF=TH

FHEAG T HN A FHIERERMAEERTE 0 47, o A FRIEZ AT v 6
T, HBUORER o A FREN—F, 0 AFHRESN 135 MeV , K TJLT MeV RERAGTEL
HERIRA; THTFEHELNAFTEREE, SEFHER8E MR ER SR FRRE TR
B (FREEL v ST ARRE IS RO ISE T FH LRI , FIILBR iR Tl B A ) + S48

WefRHE: 2008-04-21 ; f&EIHEA: 2008-08-26
ESWE: HREAREESYHWA (10575111, 10773011) 5 = E B2k & AR WA IR 7 R A HE p O B
SR T HORE BT B0 H
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AT R — MEARGEH, WEEAL T LT MeV A& (mq0/2) . B 1 ZREIE N o(E) oc 27 HF
WA MR B (RO R) BEE ™ Ay SRR TR, BT AT AT 2 U B X Pl e i
AL A5 (i T UL R e LT RERT-J7, LA B REIEIEEB B RY GeV 4b) .
v ML TLE CGRO FrE#y H 4% EGRET 7E 30 MeV~10 GeV fEH Br T 2 R, K3
THEAARZH v HELAE R, FHW T RE y ST RS B HPikses j R4 U
Fo— 26 g U5 (140275 3K [4]) B9 RETE E°AN/dE HRAE GeV I 3L 25 4y, WX o
v S ER B AR ML Y %8 B TSR A AR L AR
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Bl 70 AP, RO A S N S R Ay BTRAE

X AR A AR R S — D B IE SRR B TP R & . i TR AE AR R R AL sF
B, 70 TR SN o AT E, o AFEBM pF, pF TR et .
PR R AR TSRS A, PRI T o SR iR EEVLH B HE R
FEEZ L.
1.2 B¥F - AFHELHEES

FHAERVPEREE TS E TSR EH RS (Inverse Compton scattering) , BrAEH
FRRERLIBR LT FOCT, AEERRRR » L X TREMMUANEETR O(E) x E-* 5
BARESCT (Bl CMB) MHEAEH, UG TFREIG AR ARG, R FRE
FXEAK (FE < E. = m2/4s , ¥ CMB YT ¢ ~ 1073eV, E. ~ 50TeV) , B # T f1 Thomson
WIS, T v SRR —(a+1)/2; MTREFENEHET (B> E), ¥H
Klein-Nishima # I B Thomson BUNE, B4t v HEREEEKMRE, 4K —(a+1) P,
mE 1R, FEHLHEFRIERE BT, WHU v HRICREIEHEEL R —1.85; fERERIL
+ TeV 4bH Thomson HEZET JE F| Klein-Nishima fEZE, BEIEA4R.,

T FH PR LT AR TE, 5T Rl R i AR A f - TERES 7 A B[R] 2D R 5
MM IRFEETR ¢(F) < B~ MR TR, 808 —(o+1)/2 6, HEEHmTx
NI By — B SR BB X GPRIEEL, TESRME T E BRI v BB, 2 Baymx-1
BATANERARA RS HLH B A EERE L. Bt Pkt EXE = (pulsar wind nebula, PWN)
Crab S E FERAE v ST 280 2 I B 1 3 W e 5 Sy v T 0 (61
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1.3 HB¥ - B¥HBEs

o B L TR AT R AR SR I O T DL A RO TRl T ER A, ARTE R B - AR
Gt MTREMMETR o(F) oc B, HEIEHEH REE K BUR M F B R, miE 1
Pras. ERERART 1 MeV X3, M1 T8 B T M S BOit R K, S T8 E A, o]
U, SI8CRSTH EZETTEMRAERL (2908 MeV) .
1.4 Hftisse v FEEr=EHH

BT Lk 3 R LR o SHE R RS, 1B A — e B R AT RE R RE
STRRRIE, Pl FIERM T Mg 1, MSEat 7, BF - BrmmarEm 4
R TAHEEST B, MR T RLES P, BF - SOCTAHEARR U, LIREYIR
R s M08 ai g el 4,

2 WrREERE v ROCEREE

1968 4F Clark S A ' R BUFH v SR, HAMTARM T ALK FHRAR T B—HE
Fro NHREAE, ATV B 45 L ek 33K bt ) 7 P R 52, T LS B 4 180 P I B A
KW TIFZHEANRBGEE. v HEEFW A

(1) MRECT A RGBT WG, X IR, + R ERERNEE, EEELREM
EAFREE LU L, XM TAREARHE/EHRAREEE L.

2) BT HEFHLRT, + LT, EEEdRPAZmSmEE, WL EE
[E] 1 Z 8.

() METHMT, v HELMFMHEAEER, EAZRME.

ERRE y AR A EmMRER, K EEM B E AR KR T - B TR,
BRATRAETHFLWER, MEMERIR, X TFHFARKYEFREARAEEZNE
X, HHZRBTEEFERIERANRBH RS, EEFHERKEN Y TeV EF (HI07E
B AW (AGN)1ES 1426+428 H TeVy St E# X FEO6E AR 1), HbE 6
v HERE N X R BT O, R R RRX SRR N Y B R A S L
B, BRI FERARRZEMEHIBPNLE BT HHEEER T ER T, 5%

F e v JE T Y. ANTRIN A BE T 5, WSO R (o A5 28 A T R RE Y o O T YR 22 A5
WA (022 3CHk [20] FIET 10 25 Y R RE o S ERALAR) . AR 53 — 7 TS I e H1UL - 2
BATME— T M 2R E ST gE M, MR E RGBSR SR T E
BRI R, A, TERERER X, 8 A R AR B L SO T REAS AR, EwrRE o
SIS RN TRZH W B F B, AGN Mrk 501 # TeV Ml L BUH TR R B CREM K
HEBEGR PR F5 RY P

3 EEAE v HERMEIAR

HIT v SR HER RIS, RITREIERTRINEAT BN v STEHN, Bl
TEBRZE KA, W2 R BNGE TR SE LT R SRS . AR 2 T 0 B AR 2 R BR A T 5%
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R, M — A HERRE T ERERERERAR YV, B—rmuiRE T LR RAEE. BF
By 25 [E] L2 CGRO {UREMIREZY 10 GeV BEEAY + J6F. 2008 42 6 A 11 HNIASHH —1L
Z3[6] v S TR Fermi FHAEM K IRMIGE LY B4 300 GeV 18 | XHF TeVy B4k, HIio
KK B F A AR LA T LB, EESRE v STRTEMBRR S AR A R R BB T, 7™
HEABREZHRBRT (ENBEFRKREGCT) , XERPM FER AT ERN + S6F.
HiLTE] S AT AR B R TH AR A% 8 R R AR 8 B W DA B, BRI AS [a] SE g oAb, JEF]
R v PR CFHRE.

EERE v MR LR AR AR SRR | ERSFES (Extended Air Shower, EAS)
BRI B RS VMBI TG EILEE 2 . EAS FEFRIN SIS e Eim g A4 A L i, T
H—eRE LA E b,

3.1 EAS R&5I#RnE

TEHOTE 8 F T AR S (BHA I Tibet-ASy , BiEF &% ARGO-YBJ) , HE:M
HRSBEIRPNF . RIEIC KB AR PN T 5 H 7T AR E A SR FRE R, RIER —1
EAS AR P B 1K B[] 7] LB g RGO TR BT, SR AT AHERT IR AR U7 1. X2R
WML S AE T T MR K, RS T R R XK REH, AR TR IHLARNIE, BE
MY IR, BAS MAHRMN & A SORM B R, ZAZFI4K 24 h W, KX T
S TE R AR R

{H&H T e st HOZM i EAS B, AR A RERE, E BN X )
ANSPRLFRIFZE, X1 v RSCERMT S, AREASGHERR FH AR SH 55 B E R
fi%. SHUT p NS P[RR MDE Ui A &8 — MRE R ik, FHEIR T3R8 EAS
SR - HEOR SRR, WA EAEAS BRI AERE o AT, o ATFERTE L R
F, WFRILFF A EAS MR o F, FAEX &M FHREZF. HREXEF
WA, X THE v FORARH AR . o PRV LK, BAREN R 6
1, B RAE# T IUKRE R o A, HRRFRFREZHERIET, ZAZHFET v F,
HOEH T3,

HRE £ EAS FEFIREMZRA H AR AGASA P4 | f8E ) KASCADE™) | ZEE Mi-
lagro 261 |t H&4E Tibet-ASy P72l K& S 4E ARGO-YBJ [28] &5
3.2 KRUMHRNALEETHE

EAS Wi AL FIE R4 #, R FEEREL T =P 6eE, ¥Brreve
Pl RAEE O YME R RE SRR — R TR, WL ER TR KA N
cos® = 1/nf(n A RITHZ, [ A HENTEE) WRERS. X T2 n~1.00029,
Rpo~1, WEHO~1.3°, YRHRGTFIRFBELEZINNFT LB, B (AR

1) v SRR R R 2 SRR TR B R, M TR A AR, e e TR TR
AR v ST AR,

2) BAH MKW HESE, WiiDF EAS KK THMERSSF (FEXR) FRMEEHMEERT,
MR FHRFH . KR ETEN — KNS RTIETE EAS BB, 300 T4 JEEVR F MM R
mE, HRH TN A ThRARY, EH ST EEARMTOOETRE M, KR 5 G0 H e R gk
M, EEE 10" eV Mk, MFXERE TeVy %7, XFHAREUEM.
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I s P A 4 S RE L) IE HL TR, BT LATE W] OB BR B SR VIMEM R R &, TTE 285
SHRFIMET. BTRIXESICTFAEY, FIRS MY w6 T 24 TR
R, 25 B8 ORI MORT U 5 B VA8 ] 5% 48 S 93T 3 e R 5 4 K29 300 nm 1) i
B, I EE AR MEE S ERCR TURMRIE T, R RIS UMER RIGH K
Gor T oA R, TR A SR (5 5. SRR T RE 1 i VIR h K8 5T 3R B 45 1,
ARG VAR 55 B il T 150 T LA S8 N SRERE 07 TR, — M R B B 0 A AR AN K28 5 G
2t EAS WJLMTFEAR, BT LAl W W G 808 B 2 W B8 G5 R R LAIR B 52 ) EAS
AR, T G I7 . R FEARE A B T K JEWDR T Ry, RS 6T F
A AT B X >, WRTErE, XM T v ROCEPFREREEN. v 6T 5 KB HERER
PRFR ST UM R AR — M L/, ir ELAr AT R (S [ FE B [ TE ) , T FE 7 7 2L T 1Y
EAS YIe M RESEMREIREL, FH HA LAY

PHER BTG A PERRE (Z9F 0.1°) , AT B — Y RIFH 2 RIS BF BT
FERE R, EEREES WINEREEEAR THGEEREM, T v WGAMERR
HE, VR RETGEREE I v SFHL, WP EOE R EE, HATLA
I R L B ) R REAEIA B Crab FiLERET 1% (BIAIXEN 50 b, 50 1) . (HEVI®
o R R B W L/ JLEE) , AR TREATI R, Xt TR A AL P A B A
e JOAL, VIRATIOGCHRI R RETERS BT A BB T, ARORHUR ] T A AERT ],

FE R RS ISR RICE T A WAFTA CANGAROO P9 | EE ) VERITAS B0 |
AL T AR PR B B g MAGIC B | L PARR TR HES.S. B2 4,

4 EERE v RoCEEREIES

20 2 80 FAREERE + SFRAEH I 250 B R B Y I 2], HIE T UE R Eim
8% Whipple Xt Crab fXEM 33 | WG —R5 M E R AEIRAI AR & B, 4R RNERUUT
Crab [ PWN PSR 1706—44 4 | Vela X B3 | SR # B35 (Supernova remnant, SNR)
RX J1713.7—3946 361 ; 4RI 4N AGN Mrk 421 B7 | Mrk 501 B8 28 A Af1HFE T —14
FHIEERE v ROCEMBFFTRTT B | 24 R ILERE LB SdE I RETE LSRR
v IR ER, AFER IR R S MY R B EE, MANEH —ETJ g 50 Ry
SEEY, XSTIOES T EM AT B AR, MRHEE T RN EERE + KCFEIMNR, S
FEEER v RCFEUMRFHERYBEFRTOEE. HESH, FESRBEEEERIT 710 24
T, HA RS 50 4, FER PWN . SNR Al X BFEWE, BF —RFRIFINGEERE
T WANE 20 24, KZh AGN . E 2 A e S FERNREENERRE + KRE U

AR A G5 T R AR RS B B BE 1 % TR A A B T A, S 3R (TN P35 B S B fg
WA R TRANENFEE. thEZREMNE, AT T —SEERE v SR &S
HLEE T —28IAR, FlinxtF Crab 6 | MSH 15-52 . HESS J1825—137 M) S fi i T
BRI, M RX J1713.7-3946 (2] | 1C 443 131 SN ) FaR & IE., 3T 4RI R LMY
T8 LH 24 blazar | AGN By—3K) , E SRR v ST H 4R S LH], it 72 LK
AGN Wy — BB IR R S| T EEWHESHER . blazar $ETRY EWAAEINFE 2 - B R
i (synchrotron self-Compton, SSC) #AY, B A& e T 1E/E T L E 6T, vk
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X P B & B, WX B [ 2 R A e T Xt — 4 B A TR R R RE o T YL S E]
By RE” REIG 4> A LA B X/ TeV A M Sy 32 R SSC AL, SR [R] B s B 33 7 B SSC
He A blazar £ Bt & ST ME— R 49 | BN,  Dblazar BB AE & ST T ER B s
A%, PKS 2155-304 EERILH 3~5 min BHAREYIEAS 161, 330 3 HRLT s e 1A e i st 1)
W HEATIF HIKF 2 TeV BB AERA. BL lac 28 blazar # J7 5o VLI B4 Hi 2. X §F4R
3% BL lac (XBL) Fl§t H 3% BL lac (RBL) . 7E AGN 45 —#AIHr, A {732 & 38 2 W5 J7 1]
M fg kg — XBL Ml RBL, A% RBL ¥LAE /DN, Wi RBEFEMERK U7 | (HEEEE0 T
FHIX B blazar B Z I A AUER AR 18, TeV REBLMIZ] K blazar K £ N XBL(E
F e LR 20 FE S 33 73 28 M R AR BL Lac) , HRBOGREIRE RBIR L EHE 7, #£
H3X & blazar WEFEJ7 AR LR 7 a1 Je AR /N, N B — A A BB IET AfTX XBL fil RBL B
WA ARINIR, (22T 3T AGN G — R g H f 20

--ray sources
® Blazar(HBL)

4 Blazar(LBL)

# Flat Spectrum Radio Quasar
<5 Radio Galaxy

= Pulsar Wind Nebula

(£,>100 GeV)

¢ Supermova Remnant
.. | 4 Binary System

.| & Open Cluster
#_Unidentified

*

L e T B L T T i) -180°

B2 $Eifg y RE

ASCAE MBI LR S0 (R T56 3 B G P IIRIBOAR) B BT BUAS i P B
R4 TR 4.

4.1 Milagro(Multiple Institution Los Alamos Gamma Ray Observatory)

Milagro {3 T 3 [ 3 88 PG 5 M8 Jemez 11, 3K 2630 m 91, Milagro i R G bL 11
TR A A g U AT R OGIE SR B R AR5, U35R)R T BEAS MEF#RMIAS. Milagro H A Z(TH
TR 24 5000 ~F- 77 K B 07Kt LS BRAT 89 175 DK AR AL, S AR I T AR R 29 40 000
Tk, HBEMAEE WK 250GeV HH|Z 50TeV , REEKRKZH 0.5 fF Crab {iig (1 a,
50) . HHAMHE RS —FE, Milagro A KM, éﬂii’%{m%ﬁﬁﬁ P ACEERE SRR 4 K
KIREMH. Milagro L RIE RIS TR ZEBEM AR, XEARAEHE: KBS IE
W Crab ffEHE U9 5 JERKRF LI 34 TeV IH, BF 3 1 BEHIEIKT 5 FirHERZER
EAETR PO ﬁ%%ﬁﬁf%@ﬁﬁ WREL TeVy HTEHH By o §T2% (y-ray burst, GRB) )
TeV ﬁ%(}lu?ﬁtﬁﬁ 52) 2%

Milagro [ 7% 5% HAWC (High Altitude Water Cherenkov) IEZERL R 531, W& w6k
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EREE AR, HAWC REEWKH Milagro 5 15 A4, S VSRR ETEM H
M, MHXEH BEAS BRI GSAI0 A, B R & 2EE .
4.2 H.E.S.S.(High Energy Stereoscopic System)

HESS. EEBVAERENAES, YRF X A Y%K Victor Hess 2078,
IERMAE 1912 FF R T FHLK., HESS. AL FIEMAORLT, HEE, kE, EE, k2%
EZREGEE. HESS. 2—@HUMeRRERGES, H—HMESH 4 aEmgEaik, HE5
RHEN 120 m WIEFTE (—DRERZN TeV B v J6T7=EH) EAS YMEH R EARTEH T
KHEHR 250 m) , HHETERMEH KL 108 m* ., H.ES.S. REE KL 0.01 fF Crab HiR
(50 h, 50) , HWMBEETEEINZ 100 GeV EJL+ TeV . H.E.S.S. —#AFEF]T 2002 45 K
EARNIZELT, 5 R RIFEITEG T FEWHEME. HESS. ZBT —Xit TeV I8
(R 40 4) , HpZEREEA HRBBEX VR, AR ERASE: HESS. Bk
B RX J1713.7-3946 HE1T T TeV iR, AT R it il 52 B WUk i 52 7T LIME A mRE S
BRI, HONEAE S e LA B2 100 TeV E£2FHH, W H v HAREIEHELG R —2.2, Al
Fermi YIS I AL A WUHA —B P75 BRI T RAMBEMA (X HTLMUR)LS 5039 FEFEEE v
SRS, FAMICER DT LA R AT LR B0 LIRS ANE S R R TeV
v Bk, T HBEIE0 R RRES X TeV v SRRSO b s AIIBUER AREE™ & B9 |
BFEMRER MST iy TeV FRARIEAE, FRUIFH & AT ATER B9 ] R _LBn#E F| Tev
fEt P RIUR H BIHUR R Westerlund 2 B REHEST, 75 H —28500 T LR IE —
BRTEANKREER PY ., XEFEHEIH, UKREREAR N AR RRE + 4K
R SFRILTR LA B 5 R TR AN A B A X

G TIERERRE » ROCEITBSH R RBEN R, T UREIESRE + &
FLEE 441 CTA(Cherenkov Telescope Array) th B E gt B . 81T HES.S., CTA %
MARSIMCTTFRIRMBA . THRITER RS — 0 R, FFBRu A BB TR R,
FEA AR U7 ORI Jb2fkt SN ERRTIMNRR,  CTA §itit R BRI 1) i
RSV R Hm G 5~10 £, T HREBRERE S, M 10 GeV FKT 100 TeV , H]
DI, CTA Mgz i Kt Sh =R + ROCEMFH LYW RE, ATk
— SO SE LR A AR (R, B TR E AR A e Y L

5 KEEFRE v RICEHFRIEE

HATE R FHRLRIIT, 1T 20 D 50 F48, 7B mEHE T e = WM 00,
2 T F AWM 7E BT SR FAIZY 10 GeV RE X AZAH BAE A 5T S T RERL AT Bt (22,
HFER SCE WIER, KR EmmESSan &R, EER117E 2 M IR — A /N
S BB FRARRE R A B A DL S R AR B2 R iR B M. AR RE i (IRt R B K HIAR)
J7HR RS H AR NS, SR EFH AR P E/ERT 4 EAS , HTREHMESIHR
IR K SRS RGN F. TR LL AR YW X TIFsE EAS K EWEH. £
— IR R NIHEE T VIR B IR XAFEAHE, 4300 m AR E BEFTRZY 10 x 70 km? #)
THEHIEE AT HX (4 1 PeV) FHZMIHHFF 1. 20 tihad 80 FACPEHE /T
NI F TG R S0 1990 4EMGEER T H S 4ER Tibet-ASy (Tibet Air Shower and 7-ray
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observatory) [NARRFES; JERT 2000 S aR g R 51 ARGO-YBJ (Astroparticle physics
Research with Ground based Observatory at Yangbajing) SZM. 48 J5{UA B H PR 5 2E A
3l D — vl gl A Ry A b A S A v LR, {75 Tibet-ASy fil ARGO-YBJ Hi H |4z
ANk 6 BT EHEMHY, ~ ROCEFMPFR B R/ GE i EERE H AR, T
A4 Tibet-ASy F1 ARGO-YBJ 525, M E T FIRHAE v RICEERFFT H I AR B0E 1T 5.
5.1 Tibet-ASy

1990 4 Tibet-ASy MEFIBNEEW, —HAFES] (ASy-1) B 45 DN NSREEEM AR, HEE 15
m, HERIES T, BREEBEAKY 7600 m? . 1994 FFMESHEY KB IFORA 4 7%, B
A B EIZ) 36900 m? , HER ASy-II 62 | SRTT i THMAABR /D, B ECRAE #5445
BB (29 10 TeV) , ASy-IT PSR RESEBIXT ~ STERTEAIMRMI. 1996 4FE7E M5 H £ EL 5200
m? WS B TERIAR N, KR TR 15 m 45/ k 75 m, BRONIES TOREEER, ¥
BIREFAAR L) 3 TeV , RPBLLIT X v U8 Crab @XM 631, DIRIIES)E R Mrk 501
MRS v AR 64 | X BRI RFERNT ASy 78 v RICHEBF I RIRES LA R 7,
FEEARMET ASy BEFIMIHE—29 K. 2002 FEBIHIZITESH ASH-IIT FEFPRE ASH-IT =%
MNP R AR, B 789 MNLRARMES, IEF 36900 m? , XFF  STLHRM
RERZ K 3TeV ., Tibet-ASy SLEfaE TIE+ LA, X FEH AR, 6, 5
R, ARBARILM 0667 | PR T2 KA R i etk (08 %529 4 B AT sk
YR T BBy 5Tk, FEESITHEIRMARER, WIEERRE + ROCFE7H M — S g B iy L
fiE: Tibet-ASy AL 5 fEbrifas B AT RIE] T E 418 4 4 TeV ¥§ (Crab 03, Mrk
501 164 | Mrk 421 [%9) | MGRO J2019+37 [70) | i H & SGMIHH Milagro JE MGRO J2019+37
AIREIE 70, XX T RATAIZIEA & SHLH UL R S HRFH LR T ERE T EEGE; F
FBH i B EERALT 5 R R RN WHRIE T A IREL v ST R SR e LR T %,

Tibet-ASy SL8— MR B MIETE T A RER B0 X 43 A v J6 74441, IRRIEFAIR
PR T ~ TR RBUE (29 1Crab) , HWAR FRIFHIFRE v RICEHFF. Tibet-ASy
EVEHIEFERIT LI T FEINKRPRBES T 7 8 £ 8000 m? Fy N KM AR v F, AT
KA R TG, DRSS REUE 72 HENFEEY, M 2.5 m B BRBR SR T+ 8
HFHGF, BRA o FAEKF T E USRI RGN . BUEATER T L1 TeV B R BB
IKE|2 0.1Crab Zify, We@&tA EAE RS i B i R BRI AF .
5.2 ARGO-YBJ

FEAIE ARGO-YBJ S5 H 2000 FFIEXFF G E. 5 ASy AR, ZELh KA EH
# RPC (Resistive Plate Chamber) FRIEE, A0 BURENIN A 2] 2l &R, REfS A X0
IKIRAE. 2006 4F 6 A, M 5600 m? i ARGO Hr.l» “HiEE” LK 1000 m?* fg &N EHRIME 4
B —HAREF AL, T ARGO REUEREMEIAEIZ) 0.3Crab R, BIAEZIN 300 GeV , KiAEHS
BRI v RICFEMBFIE. TH, ARGO BT LA 2RI AR R B A T K m A
v SR, Xt R LA B T AR R A R A VETR (B0 ~ STe2) ByWEml. Leak,
XtFRER 27 FE T SO SRR R A —E W ETR.  ARGO W14 VLN 25
REOLFEF Crab Ml Mrk 421 B4 v HHERUE. HATIEFERT A S BA 2RO 5T ARL S0 A T fgiml
AFHIPERE. FTLABARE, TR 2175 ARGO K A EE4 JATH R T E S RE + RoCEFHIIAA.

Bist R ROATE T BOR 2 57 W AR BUE T E R S e = U5 ) 0 18] 15 21 45 (S Vil ey R A e s
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Introduction to the very High Energy ~-ray Astronomy

YUAN Qiang!?2, CHEN Tian-lu'3

(1.The Key Laboratory of Cosmic Rays, Ministry of Education, Lhasa 850000, Tibet, China; 2.Institute of High
Energy Physics, Chinese Academy of Sciences, Beijing 100049, China; 3.Physics Department of Science School,
Tibet University, Lhasa 850000, China)

Abstract: A brief review about the basic ideas and current status, especially the recent high-
lights, of the very high energy (VHE, > TeV) v-ray astronomy is given here. It is known that
the emission mechanisms of VHE v-rays in astronomical environment are generally of two types:
hadronic induced and leptonic induced. In the former case y-rays are generated through the decay
of 7% mesons generated by collisions of cosmic ray (CR) nuclei and ambient medium. While in
the latter one y-rays are usually produced due to Inverse Compton scatterings of CR electrons off
background photons and the bremsstrahlung radiation when electrons propagate in the medium.

Therefore VHE ~-rays are directly connected with the origin and interaction of high energy CRs,
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and are thought to be an important tool to unveil the fundamental questions of CR physics and
astrophysics. Since the flux of v-rays drops rapidly with the increase of energy, the detection of
VHE ~-rays is out of the reach of satellites and needs to be performed using the ground-based
large area detectors. VHE ~-ray photons will induce electromagnetic cascades (namely, extensive
air shower, EAS) when propagating in the atmosphere. The cascade secondaries are recorded and
used to derive the information of the incident v-rays. Usually there are two detection techniques.
One is to directly detect the EAS secondary particles using detector arrays, and the other is to
record the Cherenkov light generated by cascade secondaries when going through the air using
telescopes. There are more than ten VHE ~-ray observatories are in operation at present in the
world. Based on these experiments, especially the Cherenkov telescope arrays, great progress
has been achieved in recent years. A new sky, the VHE ~-ray sky, is opened for us to explore
the universe. After the first discovery of VHE ~-rays from Crab nebula by Cherenkov telescope
Whipple about 20 years ago, there are more than 70 VHE sources are observed with VHE ~-ray
emission. Among these sources ~ 30 are identified to be Galactic sources including supernova
remnants (SNR), pulsar wind nebulae (PWN), X-ray binaries and so on. There are also some
sources are possibly connected with the molecular clouds and open clusters. About 20 sources are
extragalactic ones, which are mostly blazar-like active galactic nuclei (AGN). The detection of
these VHE ~-ray sources plays a very important role in searching for the origin and understanding
the acceleration of CRs. There are another ~ 20 sources are unidentified ones (“dark” sources),
which attract great attention of people due to the mysterious natures. These “dark” sources
are possibly connected with new physics. Finally the situation of VHE ~-ray study in China is
introduced. The two CR observatories in China, Tibet-ASy and ARGO-YBJ, are also dedicated
to make contribution to the VHE ~-rays field. The pervious achievements. current status and
future prospects of Tiber-ASy and ARGO-YBJ are peresented.

Key words: high energy astrophysics; very high energy ~-rays; cosmic rays



