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F&:2, (37 *&A& #"& G'/($15$1D1/")7: 
 
@&*"&' CA&'4 H31(+:+'&.+D 9&)*13/$*& 7.37/")7 ?"1"$I: )"1'?+: $12D$I: 
)&"'2($+*&: !"#$%&'()*&A& 2$+./')+"/"1 ) 2005 A&(1. J$ 7.37/")7 ./(2K+: :+'&.I: 
#*)G/'"&: . 1)"'&%+5+*/ *&):+D/)*+E 32D/, + ).751$$&A& ) $+:+ (+%%25$&A& +532D/$+7. 
LA& '1B&"I + /A& '/.&3<M+&$$17 :&(/34 (37 '1)G'&)"'1$/$+7 A131*"+D/)*+E *&):+D/)*+E 
32D/, + (+%%25$&A& +532D/$+7, NO;8>J8 (GALPROP), G'+./3+ * 5$1D+"/34$&:2 
G'&'I.2 . 1)"'&%+5+*/. 9&(/34 NO;8>J8, '15'1B&"1$$17 (&*"&'&: 9&)*13/$*& 
)&.:/)"$& ) (&*"&'&: P$('< !"'&$A&: +5 C$)"+"2"1 91*)1 831$*1 (37 H$/5/:$&, 
0+5+*+, . $1)"&7K// .'/:7 7.37/")7 ")"1$(1'"$&, :&(/34<," +)G&3452/:&, :$&A+:+ 
#*)G/'+:/$"134$I:+ A'2GG1:+, "1*+:+ *1* F/3/)*&G 0/':+ (Fermi Large Area Telescope), 
91A$+"$I, !G/*"'&:/"' O34%1 - 02 (Alpha Magnetic Spectrometer-02) $1 9/Q(2$1'&($&, 
*&):+D/)*&, )"1$M++ (96!), 8/'/(&.&, C))3/(&.1"/34 6&:G&5+M++ 6&):+D/)*+E ;2D/, 
(Advanced Composition Explorer), C$)"'2:/$" (37 C))3/(&.1$+7 91"/'++, O$"+:1"/'++ + 
O)"'&%+5+*+ ;/A*+E R(/' (Payload for Antimatter Matter Exploration and Light-nuclei 
Astrophysics), HI)&"$17 H&(7$17 S/'/$*&.)*17 JB)/'.1"&'+7 (High-Altitude Water 
Cherenkov Observatory), + "I)7D1:+ ('2A+E 2D/$IE G& .)/:2 :+'2. 

9&(/34 NO;8>J8 .ID+)37/" N131*"+D/)*&/ '1)G'&)"'1$/$+/ .)/E )"1B+34$IE + 
(&3A&Q+.2K+E +5&"&G&. &" T (& Ni, 1$"+G'&"&$&., #3/*"'&$&. + G&5+"'&$&., +E 7(/'$I/ 
G'/.'1K/$+7 + G&"/'+ #$/'A++, '&Q(/$+/ ."&'+D$IE D1)"+M + +5&"&G&., 1 "1*Q/ 
A/$/'1M+< ).751$$IE ) $+:+ (+%%25$IE +532D/$+, (&" '1(+& (& A1::1-+532D/$+7). 
9&(/34, '15'1B&"1$$17 (&*"&'&: 9&)*13/$*& 7.37/")7 )1:&, G/'/(&.&, + )1:&, 
'/13+)"+D$&, . $1)"&7K// .'/:7. P"& G/'.17 G&3$&)"4< D+)3/$$17 )1:&)&A31)&.1$$17 
:&(/34 '15'1B&"1$$17 (37 &G+)1$+7 7.3/$+7 N131*"+D/)*+E *&):+D/)*+E 32D/, . 
?+'&*&: (+1G15&$/ #$/'A+,, &" &*&3&-9#H$IE #$/'A+, (& :234"+-F#H&., *&"&'17, *1* 
BI3& G&*151$&, '1B&"1/" G'/.&)E&($& + :&Q/" BI"4 +)G&345&.1$1 (37 '153+D$IE .+(&. 
"/&'/"+D/)*+E G'/()*151$+,. P"& &A'&:$17 '1B&"1. T+D/A& G&(&B$&A& '1$// $/ 
)2K/)".&.13&.  

63<D/.&, *&$M/GM+/,, 3/Q1K/, . &)$&./ *&(1 NO;8>J8, 7.37/")7 +(/7 & "&:, D"& 
'153+D$I/ .+(I (1$$IE, $1G'+:/', G'7:I/ +5:/'/$+7 *&):+D/)*+E 32D/,, .*3<D17 



G/'.+D$I/ + ."&'+D$I/ 7('1, #3/*"'&$I + G&5+"'&$I, A1::1-+532D/$+/, )+$E'&"'&$$&/ 
+532D/$+/ + "1* (13//, .)/ ).751$I ) &($+:+ + "/:+ Q/ 1)"'&%+5+D/)*+:+ *&:G&$/$"1:+ 
N131*"+*+ +, )3/(&.1"/34$&, (&3Q$I &G+)I.1"4)7 )1:&)&A31)&.1$$&. U/34< (37 :&(/3/, 
'15.+"IE $1 &)$&./ :&(/3+ NO;8>J8 7.37/")7 +)G&345&.1$+/ .)/, (&)"2G$&, 
1)"'&$&:+D/)*&, +$%&':1M++ + (1$$IE G& 7(/'$I: '/1*M+7: + #3/:/$"1'$I: D1)"+M1: 
) :+$+:2:&: 2G'&K1<K+E G'/(G&3&Q/$+,. 9&(/34 NO;8>J8 &B/)G/D+.1/" /(+$2< 
G31"%&':2 (37 +$"/'G'/"1M++ (1$$IE, )&B'1$$IE '153+D$I:+ .+(1:+ #*)G/'+:/$"&.. 

@&*"&' 9&)*13/$*& &G2B3+*&.13 282 )"1"4+ . ./(2K+E O)"'&%+5+D/)*+E 
Q2'$131E. J *3<D/.&, $12D$&, .1Q$&)"+ /A& '/5234"1"&. ).+(/"/34)".2/" B&34?&/ 
*&3+D/)".& M+"+'&.1$+, /A& '1B&". H )&&"./")".++ ) Thomson Reuters ISI Web of Science, 
&BK// *&3+D/)".& M+"+"&.1$+, '1B&" (&*"&'1 9&)*13/$*& G'/.I?1/" 21 000, /A& +$(/*) 
V+'?1 '1./$ 82, . "& .'/:7 *1* 2 (<Q+$I /A& '1B&" +$(/*) M+"+'&.1$+7 *1Q(&, 
5$1D+"/34$& G'/.I?1/" 300. H*31( (&*"&'1 9&)*13/$*& . 1)"'&%+5+*2 *&):+D/)*+E 
32D/, + A1::1-1)"'&$&:+< BI3 .I)&*& &M/$/$ G'+ +5B'1$++ /A& G&D/"$I: D3/$&: 
O:/'+*1$)*&A& 0+5+D/)*&A& JBK/)".1 (2010 A.): "W1 /A& .I(1<K+,)7 .*31( . A1::1-
1)"'&$&:+<, 51 G'&./(/$+/ )1:&-)&A31)&.1$$IE '1)D/"&. N131*"+D/)*+E 51'7Q/$$IE 
D1)"+M .I)&*+E #$/'A+, + A1::1-+532D/$+7 + 51 '1B&"I )(/31.?+/ "1*+/ '1)D/"I 
(&)"2G$I:+ (37 1)"'&%+5+D/)*&A& )&&BK/)".1 .& .)/: :+'/." 6'&:/ "&A&, (&*"&' 
9&)*13/$*& 7.37/")7 &($+: +5 G&32D1"/3/, G'/:++ +:. ='2$& >&))+ (&" O:/'+*1$)*&A& 
O)"'&$&:+D/)*&A& JBK/)".1, 2011): T1A'1Q(1/")7 "=+33 P".2(, 8+"/' 91,*/34)&$, + 
*&:1$(1 6&):+D/)*&A& N1::1-F/3/)*&G1 0/':+ 51 $&.I/ .&5:&Q$&)"+, &"*'I.?+/)7 ) 
G&)"'&/$+/: #"&A& "/3/)*&G1, (37 +52D/$+7 $/,"'&$$IE 5./5(, &)"1"*&. )./'E$&.IE, 
*&):+D/)*+E 32D/,, (.&,$IE )+)"/:, 1*"+.$IE A131*"+D/)*+E 7(/' + A1::1-.)G3/)*&.", + 
(.2E *&33/*"+.$IE G'/:+, TO!O: "W1 .I(1<K+/)7 *&33/*"+.$I/ 2)+3+7 $1 G'&"7Q/$++ 
:$&A+E 3/" G'+./(?+E * G&)"'&/$+< .I(1<K/A&)7 $12D$&A& +$)"'2:/$"1 (N;O!F), 
*&"&'I, )32Q+" (37 G'&(&3Q/$+7 *&):+D/)*+E +))3/(&.1$+, TO!O",  (2008), + "W1 
2)G/?$I, 51G2)* + $1D134$2< #*)G321"1M+< :+))++ 0/':+ + &"*'I"+/ $&.IE 
+)"&D$+*&. A1::1-+532D/$+7 .I)&*+E #$/'A+," (2010). 

>1B&"I &G2B3+*&.1$$I/ (&*"&'&: 9&)*13/$*& )&&"./")".2<" )1:I: )"'&A+: 
$12D$I: )"1$(1'"1:, .)/A(1 )&(/'Q1" $&.I/ +(/+ + ).+(/"/34)".2<" & $/51.+)+:&: 
:I?3/$++. =/5 )&:$/$+7, (&*"&' 9&)*13/$*& 51)32Q+.1/" G'+).&/$+7 .I)?/, $12D$&, 
*.13+%+*1M++ (&*"&'1 $12* G& %+5+*/. 
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