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e, LE© oc (epr)?10716L JEEIh Amati SER. WATRSTRRE S TR E; MG HE
B SR AL B2 24 A 2 A8 e R A AR A S VUL, (HAR R — RS BUE Ry RE 1t
et iz, WMARMERIE R A BRI R AECR. BB AR T — B Sl -
FERF IR R TE P T BB AT SR R R A Y RICS. AN BEA ™ A R 035 2 iy - 2248 55t
HLi 7 E SR, T RAAETE S H AT B KERALRR G, TE BRI,
TREENLH 2H 72 - P TR (P TR - BiF) FFasimitEEN . EFTE -
FTEFGHRATYRFEF TR MARREENFLIREPUSARFESTEEY
FIERI B BL. FOR, 1B T B g XS E R AR R s TR 5 2 T RER (FRIL
3CHR [17]). X884 RICS HLHIEABOa TR T 780 2% . 1 RICS fike R S 4%
HYFR N AR U . B0, RICS WA HAMEHITME, W& 7 i — R
REHIA NS ~ 1)y Ml (R SRRSO XA A T By — o 10 9K T Rl 8 5
HIXF RICS F=AERY v 6 FRIBRIRMC. S5hr b, 24 0RICS < 0.1 B, 33 B SR Ot w] LA 22
WATHT. WS, iR A — e R EVLEE, B4R RICS SETRAE
ST REERER, REXE o7 TomaT AR X, R, 7Efisg Rer5eiE
WIBEH BURMAMED” 18 RICS MUK AFAAE. H, ZALH AR ES s, ™
FERYNFS ST 2R RE T L LI LR B AR A AR AE T BRI, BATEE
GEAIEDY; EREA BEMRRE “Amati SETHER". BR T MIF %, RICS AL AT RER A T3
NI, ki B R M A Ak B AE. RTRR, A SO
PP R AR R A, DU BATRE B T RICS $EAHE D REA LK K, &
H SR B A R RE T A R AR XTI o T2 R S R UAR S 5 e AR Y S8 Mk RICS 48
SRt A= SRR LA 15720 AL, ASCPR LAk RICS AR
AR, A3cH, AT AR T e+ 7 2 A i UM R s 5 5 (B0
RS, RS LI R N Y) TR RICS FAHER, LMES LR
R RS, B X 45 R —2ETTR.

2 BEAXAK

2.1 HFHESTE RUCS s E
B — A TERE LY + MORIRHE b FAEA Y B HISRRES A0 RICS SR4f
EE S

dpRICs _ <3ﬁr0c) (v B)f ( v > (erg-s~' - Hz ™Y, (1)

dv 2uvp 2yvp

Het rg HEJEBETER, ¢ HEHE, vp = 522 = 2.8 % 10°B & Landau 5%, 2yvp &
BBt N v BARSTIR L FFEREY) B F A RICS fEAHRR (iR La&uk), (1) K
Fl B NTIERREY) Ber f(2) = f(557) REHEFIEMY B 74K RICS #4THT
BEER, ATERANET RICS B M EENLEE. Hd o= 22 RUREHU

2vyvB
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B 2yvp g HALHY T B 40 O TR AR,

fz) =

{2x3—2x2+x 0<z<1) @)

0 (x>1)

(1) A n(vy, B) WA RICS $@4T 808 (WICHK [21]). Y4B REK X B A XH2 #
WL B RE S1 R 1M INE BhET, R 50 B R IR B s /N, B(r) = 1B R3r—3V/1+ 3cos? 6
~ B.R3r=3 (1-36%/16) (4 0 < 1)1*2. ZEEHE#RIE B XL E /A 0 1RIFHIHRIBIE
%, WHEHHRE B A RHEEE » 216, Tl

B=DB(r)= (B.R})r3, (3)

Her B, X R, 5T FEURSRERG R E BT EER. Bl EE, HHHRBETE
KATHFEF Y RICS 858 % BRERE B WEFEES r (9784, (H i TAIX R B 73R R
Y e RICS 85T RA W RACR, AHX IS BT 4758 A B B bl e K o 3h Rk S ik
% RICS Y6 T-RE AR ST H 32 (00wt [17). FZERL TS, ARELHA N BT KFT
T RPHEG AL, BAFEIE B ~ B, = Const..

(1) AXERRS, SMAAFIREE R 1 AP T RICS @ MR 2Y

29vB 1, RICS
RICS __ dp
p =
0

o =(mroc)ny  (erg-sTh), (4)

He
n =27 /07T I (vs (¢1)) (1 — coshy) sin ey dey; = 4nl (vg/7) (5)

(5) E—MBUY, FTLVHRMFE RICS $EETH “HCR, H o AASETH MG ET#E
FEI AR A, X NEBE T NEADTT I o AR, BURE KRR v/ .
A AR IR U B SR BRSO T (FEWMIE 2% R h, B AEUARAH ¢ ~ 0 #/h
AN, SRR 1 (V) = safioegy = 2 EEMSGASA o K. SOHREE
I(vi () =~ I (ve/vy) AIAERMEH AR S48). BAR, HIREE [ (ve/y) BE, FRWLUH
HIRBT A TR H ML, RICS B8R H RS, EIE L, &I 6) Ry » B
FRPE RICS $EHT80%.
o (4) RASE], TSR BT RGBT RE R
RICS RICS

dEdT —L o = oy, (6)
¥ (5) KA (6) R, AHESHAX LB TEhEE Ex = ymoc® HEIEE AL 2R
(U F—B BT v = Ex/(moc?) 27 LA B T-HRE R BAL B A XS B IC 40 A 3))
REMH)

dy an?rol (vB/7y)
v o moc2

dr, (7)



4 x X % # 92 %

S (7) AU, BV A BB B A L R 1 = (). R AR T (vs /) B
B 1 (v) EMTBRYE. N (7) RATLUELEEA HH, AR TAEHE o HEEERS r Kofk
RUMSEOE A G RERG. FH,  T R SO R 1 KT B R EE B,
Bk LR R IR, Wl ARSI B B BR AEA X E L T RICS ST EATRE, 30
g RECS B4 IR LRI T AGSAR ST 5 3 i AR 8 b T AR BB BB I 3, 3F
A RRICS,
2.1.1 BEiREESY

IR R TR S AR AT R R, MUSEATERE I Planck A% 1(v) =
ot L gni SRR

2
_ 2h(vs/7)’ 1
I (VB/IY) - 2 ehvs/(YKT) _ 1 (8)

Hor T RS RERE. K (8) AN (7) AFHFMH LR ¢ & . €= hop/(VhT),

&
2h? e -1 4727
ST . =z d¢ = <m002 ) dr. 9)
BEVIHHETFREERN » =, ATHEFRERN v, v — » IBEHEFRITERILA
RPP M & = hug/(wkT), & = hvg/(ykT), X (9 ) K>

& 2h2 65 -1 4737
A€ = >
& moc

SERULARIN AT EAR X VR I R (SRR B AT R

bb 2h? mocC fef 1
B = B20) = 557y (4ﬂ2T0> f e (10)

B, A (10) REEREN B, EREAEITRA TR & M & & = hvg/(1hT) =
how/(VRT), & = hvg /(wkT) T L FARE v Jest. thT1E RICS 3t FAERUACH
B B SR AR, Y T AR RIS 1 = o 1y~ /27 B, BEATRAE BUA
WERECAAREL. FRIAY KATRERS RE"(7) BYTTA2 SOWMIR R T RICS SR ES
B DUFAEH RS BITH I R ST, —REBUE 7 = e ly ~ /2.7, MBS, B
WK & = hv/(wkT) ~ 2.Thve /(KT = 2.76. ¥FARA (10) 2, BABEIAEEY - H8
TFHIHES R ().

1 (10) SFTR, RRERER + ST, BESE RP() RH. X TR R
BT, TERBMEIR, TSRO S R A AR, (B th R S
A T ARG, 1D

N (y)dy = Ny~ "dy (particles . s_l) (1 <v <), (11)

He No BEEL n HHETREEE, —MAE 1.0~ 5.0 Z[E. MH (11) KEBAEXTEHE
THFIRERN 7 ~ v, 7 UCERFREETRSBE T RARRERE. WRE (10) X
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RAFE REP(7) FHAY v B T ~ v, BB EITHRHESFE R ~ REP (). % TH1E RIP
MARE TR, BREEAETTE RICS 585 UT AL RE Rl 77 1 K AT A R AEBE .
BAR, X TRER v > 1 WERER T, 1 (10) RRMH] R (7) > R, (R (11) &K,
FREHE TREMRD, BrUM Re® () AME A THER ST I#RRIIIRE.
2.1.2 FHIERHET

& AR R AR AT i, RN [ (v) = Tov™ (n <v<wn), HH ol
RS IR, Lo AWEL WK ve /v AAHHREN

I(v/y)=1Io(ve/7v) " = Lovg 7 (n <wvp/y<we). (12)

B (12) AN (1) K, 17

4 2
—Iy gy ety = ( T 7;0) dr. (13)

mopc

FIRE, BERIIRE TRETA +, AR EFREEN v = 'y, Wy — v IBF, BT
FHESE

R = (190 ) () G- = (e ) () e - a9

471'27'0 IQCY 47T27‘0 IQO(

IR, (11) R0 T~ 0 B8 (14) KB o, B IR S PR R i T
BT AE SR RE™ ~ RE™™ (1),
213 HEIBAHES

U AR  RTEUR AT Y, SATIREE N 1 (v) = Soexp (— 4% ), Ht T,
HEETHFETRIGEE, So A T RIS

hVB
Fm/7) = Soesp (222 ). (15)
B (15) RN (7) K, 7
h w2
_ 0—1 exp (7:;1) %d’y = (i10£§> dr, (16)
4 & = hup/(vkTe), W (16) ATy
3 A3,
St % d¢ = (mocg) dr. (17)

TE v — v ARFHETF ITHEE RV FIRIRRORTS, FFESY & = ws/(kTL), & =
2.7hvg/(VkT,) = 2.7&, ¥ (17) X4y,  ENGHEAES 2

&e
RP™™(7) = 571 (m°c2 ) /5 s (18)

4727 o€

R (18) o, BUMRAH v B 7 ~ 0, MG EPTHFFES AR Rerem ().
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2.2 BFREMF RICS iEXE

A BZR T B FRET PR IR R Re (v), FTRATHSEREEE N + B9 L H T 1T IR AL
G REI RGBT RO ATIS, TEAE MR v A0 AR L RICS fRIN BRER B (v,v). M
(1) XAXERFE]

B =

37rg

)Rc(v)n(%B*)f< z ) (erg-Hz ™) | (19)

2up, 2y,

HA Re (v) MRERCH v BORTHIRHESR, 250 (10) . (14) A1 (18) 4.
o (11) A1 (19) XATAF, SEAD P i M XA R BB RN B9 BT B RE T STk Y 43
A v I HA RICS fH4T SRR

15105(7) = E(v,v) N (y)dy = E (v,v) Noy "dy (erg .g7 1. Hz_l) . (20)

B (19) AU (20) K, FFSERXT i TRERL + BFRSY, BTG EI M T R ERE RICS 8
SHESR A v A a0

3 _ —n
LEICS =Ny <§7TTO) I/B*l /'Y R (7)77 (77VB*) f <
Y

27”13*> dry (erg-s™'-Hz™') . (21)
(21) EI A FrR A T R MR RICS TG R A AR 203K

(21) F X FRER » MRS, REATH AT A PRAYIEE. He AR EITl, f8
BAIE (1 < v <) WEIMHET, 7EH B ~ B, 4 RICS $E&HH EBEHMBIN K 27108, <
v < 2vup,. BH v > vnax = 272, Y RICS EHIARLELE, LS = 0. AT v < 2vivm,
HIRAR B, MRYE RICS %7 (2) RHE, FEHPE—HEHE v, BEREIE 1 <1 <7 ZH
B BT BT X Z AR R 8 56 G TUBK,  BORMRABL v < 2yive. B9 RICS BGEERT, (21)
KxTAERE v WS [ ORI 7. (X T EEESB 2vive, < v < 2900, FHE—
WEME v, AR v > v/(2us,) WHEFAXNZIRMRMN AT, T2 (21) W
BB BAMRIIEOY [, - LI, THSERARBLEER, # (21) RIS

LBICS = Ny <gﬂ"l”0> Vg*l X
0 (v > 27yqum,)
,jf(gyB*)V_"Rc V)0 (v, ve.) f (QVZB* ) dy (2mive, <v<2yuB,) . (22)
S22y R () (v, ve.) f (QVZB* ) dy (v < 27vs,)

KT EFRR BRI AR LYOS, 72X (22) ABAE, B I OUEREN R R (v)
A5, A BFRETYHBERE, B R (y) — Rc(n), T
LR~ N (gwm) V}g*lR_C(’}/l) X

0 (v > 2v2uB,)
Fojewmy (v f (2753*) dy (2mve, <v<2vpus.) . (23)
Sy (v ve.) f (QV%B) dy (v < 27vB.)
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B, X v > R T, &F Re(y) > Re (), HX B2 mRER T RER (L
(11) RK), AeFIEAKRE. (23) ARPEKR RICS A (22) AW FHER. 7EEREK
R RAI S, AR AR (23) XM (22) . BRI 23) X, A TFEEBIL
FhIt RIS P RICS Safcgmstig L)7C°.
2.2.1 BIREMY

BT ERTAEREENY, EREN RICS SRERUEEEHHOLCT. ZERMAKE
SGRREN T ~ 10° ~ 107 K (kT =~ 0.1 ~ 1 keV). ZAH o1y o T ERER TS K
FTut, R T A RO F 2 A A RICS 2. BKESHZHRE N Planck
AARR, BOECEHREUR vp, /v LSRR i (8) Réath. Bk, i (5) 1SR
CIEZ LD G &

87Th1/%* 7*3

2 exp(re/v) — 1 (Ye = hwg, /(KT)). (24)

n(v,ve.) ~4nl (vg, /) =

W (24) AN (23) R, R EBETFRER + W, BIBREERT P BT RER
) RICS @511, HHAMEMIEE ML LY — v AT 1. ERER A, ROTRAER
WHTRBIEHEE n = 2.0, BUERER TR 1 = 10, 7 B3R ERE 78 BRI 3% R AR 5
EEAMRUFILAHAS: (B, T) = (10" Gs, 107 K), (10* Gs, 106 K), (10’2 Gs, 107 K)
(100 Gs, 10° K), MR ATIETE A S B 1 AR a (228) . b (BZR) . o (M) M
d (RIER) R, INE 1 AHEE H RICS S gAYy — L6 30pE. (1) SBHAY RICS JEER 4T
WIBI RS, 7E 2vive, <v < 2vous, WHLEEH, K MR, EEHEN T =n+1,
Hodr n HEXHE BT RUREIEIE R TEMRMREL v < 2vivs,, ML EFHREAE. (2) 47
Wi a4 s (BRI (E AR R SR 1) FR KR LA T e = hyy = 2y hep, (WL 1).

B 1 ARAERZR a T b BR T ARSI T AR B SE S37 E T RICS f84HE%R
. REgAEE, R R IEERR o MR (HIEERMITHIZE o 918 & THIZ b, X
EFEAERBHREN TR, WL WEAN 7 i~y - ;s & hog, (J3CH [21]) B9
EHET (BIFTABHRAL YOG F) BHEZ, MM RICS fE5HCRE &.

FATHG H, N SEPRAY R R AR &, W LAST (23) A1 (24) Ktk —2 ik, 1%
BRI A RICS SR MTRIA, [IE 1 Ay il 28 ARG U AT A U3 R 1 k.
SRR, T ERERAGEEIAER T~ 10° ~ 10" K (kT ~ 0.1 ~ 1 keV),
SLAIFE B, ~ 101 ~ 102 Gs (hvg, ~ 1 ~ 10 keV). ¥ (24) RHFH S 1. = hog, /(kT)
WA REBMETE 295 1 ~ 100, HEHELAN 10. X—RRHFIEEE A T (24) .
A HEE v > v, (24) 0] 1 5.5 AL

87Thl/g*

e

T (v > ), (25)

n(v,ve,) ~

H L AT AR B R A B TR AT 3. CABUNEIE, DU R AP RIIEREITR v > v 18
B, JEARXTE T AR RE R T UL (VMY e EURERM 1 > e RAZEIH, Fl
WERTRERT, HHEMEE T ET I P8 h i XK, o TR
TR A~ 20> ). Xy < e [0, WANERFE TRFEATRI. £ > ZHET,
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10-242 T LR | N rrrrTT N rrrrer N N """é
P (B..Ty)=(10" Gs,10 K,10)
sk N s (B..Ty)=(10" Gs,10°K.10) ]
E O\ e (B..T.y)=(10"Gs,10"K.10) 3

_ i AN (B..Ty)=(10"Gs,10°K.10)

7 1020 . -

E‘) 10 3

g i ]

:

10 3
10-29 —g
10-30- L L L Ll ‘\\. L gl L PR T

10° 10! 102 10° 10*

hv/keV

Bl L g [ R AR v Sk RICS $E4HE LD1CS. CGSE Szl T, HHosR s No By 1
Fig.1 The calculated collective RICS spectra L,I}ICS in an isotropic black body field. In CGSE unit

system, No = 1 is fixed in our calculation

A ML T REE o BEE 7 > 1 > e = hos, /(KT), NTIERFIAR (25) &, SERLA
A (25) AN (23) K, X+ RMARES e, BB EIRAE T R 4EK RICS
AT b A
(1) FERHRBL 2v1ve, < v < 2youp,, AHXFIE HF 480 SRR ERE ST 007 £ 1 RICS 1556
BER i TR (B RPrA e MEZ)E):
2 2 n 1
n+4 n+3 n+2

LY = P ( ) y~ () (2mve, < v < 2yuB,), (26)
HP R O = N0(37T7‘0)%VBJ€TbR—E’b(71)a y=v/(2vp,) NN ESAER, REP (1)
A 2.1 FHTR B (10) G, M (26) XTI, BORESEER RICS 1S 55 B
AT, EEECN n+ 1, BB AOB T A XS BT RE IS L n.

(2) TEMRHIEE v < 2vivs,, B E B /M, BARGHEMR RICS 37 H T 15 H:

—(n 23y 2y 22 ~1
PO m O 0 (I B Y (s, v o). (20
FRLA, FEMRHE: v < 2vivp,, Bikig RICS #8560 K LFE. 7E I B i i s Bl 45
M oep & 2w, A0, PIBBHRMRITFHERAE—&E. B 4PRMRMKE, By — 0/, F
LRICS oc v fyfaj B8 TR 20

1 _w
LBICS ~ C(k;bn_+271 ( +2)y x v (v < 2vmuB,) . (28)
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AU L RICS {6 EAXERGEE R, JLFE5E 1 i e2ES. M T n <qe
THOL, AT AR BI AL A R, FRWARMARL. 7ERBUER 2vive, < v < 2youm,,
RGBT =n+ 1 W TREERARE, HBRXYS (26) XMEE. 7EMRBEB v < 2yivs, , FIFE
RZEA (27) Ky EIHE. SRR 2.

2.2.2 FWELIBBHESTY)

thF B ar i B R AT e A R 0 & 1 R MR R S s L, HaEE N
Iv) =Iov™® (n <v<w). BIEZD, MNPFEY, B TFERILBRENEE, ik
TEILBRGFALE, FREEEELT, RAEWE LR A0, BEMEMRMK, RICS L]
AHEZE. HRPWT: MTREE, BRARAEFHERED 2 v, TN TREEIEHHEF,
HOPH B FRER 7 2 . TN TREY, IKRAMFLME R 7 ~ i ~ vs,. WERT
Bk v B K, 815 v > vp,, MIBIEETE 7 B R AR AL, #8235 B VLEL 2 1F,
ML B T RO FUES X, BH v =~ > ve(r), FrAXFER T, RICS #l
AR, RAEE. FI T RiHe e s B LA FMTEL, Bl v ~ ve, B0
v < vp, BIER. Xt FEE, RETFREREME AW ZICIAMS, RICS fEiHHR
55, (HREIREREERE POE/, TR AL » b, SEFWHRE v ~vs(r), fE
RICS &4 A HE.

THEAUT® v ~ ve, BB, X T H—H0, THeZ e, ¥ v, BCH vs(r)
BIRT. B SEHEERIUR v = 2= (1 —cosyy) ™ MA LERHEEEARBE (k) =
Tovg ™y (1 —cost)”, FRRFEMRAN (1) R (22) XFHy “KUEn(y, B). EHIRIETF 9
W, B L. TRARBER (0,7), MRZZ (Y1,¢). Xl TERFRER L. T
BULIR v o oo ZB, TE v < v Al v > 0 B, {HE I() = 0, BRI NS o 45
R n(y, B) BB L. TR (¢, ¢2) Ml B FTEIESR (11, v2) 4 Hi:

1—c0s1/)1:@, 1—c0s1/12:@, (29)
"yljl "yIJQ
PNIIR i &

P2 L v, /(yv1)
n(y,vB,) = 27T10V1§*a7a/ (1 —cos )™ sinydey; = 27T10V§*a7a/ x*dx

1 vB, /(Yv2)

2rlo \  —(at2 _

~ (a—|—2> Vl( )V%*’}/ 2, (30)

ERAFR v =1—costyy, HEET va > vy, B vy T < o7 @2 % (30) LA (22)
R, FISRERIUE R BT REMR RICS (5B,

(1) AT 2vive, < v < 2yup,, BRI BT REMR RICS B A
(24 vo > )

2 2 n 1
n+4 n+3 n+2

LS ~ CFoY ( ) y= D (2yup, <v < 2y.), (31

RHCE™ = (3rr0)No (2 ) vi P ve, RE™ (30), 36 TR () AT 2.1 8931
1 (14) Rt SCRIBBRAT IR T AT o v T, HHERON D = o+ L
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(2) M FARBBL v < 2vivp., FEESGH T R LR RICS 3R RA R

(n 2y/m)* 20y/m)? | y/m
LRICS  cpow (n+1) _
v o M nt4 nt3  n+2

(v < 2vB,), (32)

Horpry 1 C5™ HY5E CIRIATHA.

i (32) AL, FEESG+ BT R EH RICS I AEMRME v < 2vivs. A LFHR
g v =2ywp,, Bl y =7 B, BB S EBBOE 2. YHRMBME, v — 0,
H LY ocv gy EFHERX, B

1

W —(n+2
LRICS . e —m 2y oy (v < 2mws,). (33)

Rk, FAREMEE S RICS #56E AR (31)~(32) X, WRHIFAEEMNTTH
BT REMR RICS fHEMIEE, BUES SRR TE 2. AR, RATICEFRETE
FEEILAUME n = 2.0, BUEAX IR FREEBIE TR 11 = 10, HEBEH G IERE o =
1.0, 1 B R E R 10 RS M0 TEIRES BB, FILRAE: (B, ) =
(102 Gs, 1 keV), (10'3 Gs, 10 keV), (10'! Gs,0.1 keV), ZFRI%T R T & 2 s a (52
£R) . b (BLR) flc (L), FE 1 gl WA 2 wrfLUE RIS+ RICS
FEATSH — L FRHE. BrE RICS fESHEHE AP R . =0 B i 48 54
FERIRERNS, EHEECH n+ 1 BB RS 18 A RS, Srifr R BT
HAMHIAE hvp &~ 2y1hvp, ~ 29ihvy ~ 20 keV | 200 keV fl 2 MeV (WLE 2).

104 E L LR | L AL LIS | T T
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Fig.2 The calculated collective RICS spectra LBICS in the field of power-law spectrum. In CGSE unit

system, Ng = 1 and Ip = 1 are fixed in our calculation

2.2.3 REIERRS G
RGO T, FTE (AR, WE) M Rew) ER P AaISwE S g E
(MM EAIESE, WX [23]), M 7ER R > R TEERYHTFREBET, b
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Bk E MR FIRE RIS Te ~ 107 ~ 10° K. Ff T 55 TR 57 2 B s i sk
W, HERMYLHIME G - IR, BLEHCR SEXRBE 8 TTRAERR D, ATLA 2. BT
DITEREA RSB b, R IRl P

h h
I(v) = 7.6 x 1070272 Rexp (—k; ) = C1n2T2Rexp (—k; ) ) (34)

Hr C1 =76 x107%, EXCRBERE T HENETHEEE, BAHAT S= ZZ: Znzne =

Lan? BB EX (Z HETHIRMAL, nz AETEE). ne M T. 2AREHTFHF BT
WEARE. R EROBESZER, EXPEEURAE - A8 NEEF gr = 1.
Bk, i (5) XM (34) X, AIRREIEBEM T HUSHER

h
0Gm) ~ ARG T Ry (22 ) (35)
€

Nty RS, SBHEE B, ~ 101 ~ 1012 Gs, T, ~ 107 ~ 10° K, M1 T hvp, ~ 1 ~
10 keV, kT, = 1 ~ 10 keV. FHI, HWHEHLTAH 0.1 < hvp, /(kT.) S 10, TIAEXH IR F 8
> 1. TE hop, /(VETe) < 1 BSLEMENL T, BRIRBCR n M—MFREpER A

h 1
n(vy,vB,) ~ 47rCln§Tc_1/2R [1 — ( 12’3*) —] ~ 4rK(T,), (36)
e ) Y

Hef K(T) = Cin2Te PR = 7.6 x 107027 'R (36) RACA (22) R, Al 8803K
EHT T T R RICS 4TS
(1) X TR 2vm. < v < 2vovp., RETSURAE i T R 44k RICS 875

2 2 1
LYOS ~ Cfrem ( + —) T (2vivB, <v < 2991B,), (37)

n—|—2_n—|—1 n

HAREL Cprom = 4nNo (37ro) v, K (Te) RE™ (v1), RE™(m) T o (18) S&F . (37)
AT LA tHRPIBOR ST T B S 1k RICS $RAT N RAIEE oc v 1, 3SR n - 1.
(2) Xt RSB v < 2yivp,, REIBURI G+ i T R G4k RICS 3R (22) R
H
1

o —(n—1 2 2 -
LRICS o brem - (n—1) < T3y8 2R+ — ly (v2 > M), (38)

n+27 n+1

Heer Oprem fily W95 XFRTH—FE. i (38) XTI, 1B v < 2vivs,, SEETIEE N
EFwEE. UBRMRARE, Bl y — 0, INE LS oc v R EFER.

FIH (37)~(38) X, THHARIREI BRI B RENK RICS $EF ST, FRRT
Bl 3. 7EXUETTR A, FAERE FRE AU EE n = 2.0, BUEMXT S B FREEBIL T
FR v = 10, ¥ B3R #E iR MR BURE R E 2 BT ILRAEE: (B, T) =
(10'2 Gs, 107 K), (102 Gs,10® K), (10'3 Gs,10% K) 1 (10'* Gs, 107 K), 4 BIXF T &l 3
AT a (S2£8) . b (BZR) . c (RER) Ml d (FXIZR). B 3 o, B M 2RS4y
FHEA, EaHBERA THREER, EHEEEHRN T =n -1, [REWRENENES
8 EAWRARIEA. TR P S IML T hyp = 2vihes, (W 3). B 3 R a
b {1 &R R A BRI B S 7 IR A FF 00 T #Y RICS F5HETE.
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Fig.3 The calculated collective RICS spectra L,I}ICS in the thermal bremsstrahlung radiation field. In

CGSE unit system, Ng =1, ne = 1 and R = 1 are fixed in our calculation

3 WA

AR T AE R Y RICS $RAT RA R RAT AR, xR R+ T
ERERTISN CATHIFFAERE R RS JERHUE (B0 RMS ~ 10 m), BReE T HE R Bl KO
Rl A 7 i e A S Y AR R LR A ShRE S AL A RICS JET-RER I fR AT it 2% FTLATE
ARGEGHERE RIS o, WY IEE. B PEEE RS B Rl » D
X TR RICS $RATIEIRAK, BN HRES R AR ARG B AR
W LT R RBUR S e AR R SRR RICS $8 S ) RiAL At 245X

MR RICS fRATIER AL A, 75T o7 B U R SR i {5 6 5 4
RICS HyRESTETE, WIGRREN T, TN L RIS A 5. X R T 2R3,
RICS R 4T84 7 S0 38 BA TRt 25, 8 T A SEpR e . mE 1~ 3 /]
W, ANFEHE DRSS RICS 85T A —SILm A, fla. BT 2 B
. T, MBI TR AR ST hp ~ 2y ks, FURISCHR (21) A HE R
BT, ARG EE U IR I RRE. e RER AT, EARTRRER » FIER RICS
AT EBRR 2yvp, ZEEF —I——IRHRR v« 2y, B, WRAXHEET
AR, N(v) oy ™ (n <7 <72), WM RICS $HE LM (v) 76 ZHRGTH B
PR PO REE. AR L. TEILSEREMUD BT ~ 2vvs. fl ~ 27108,
R EZEr RICS FSHEBCAN 2mive, < v < 29ovp,. AR, AT RICS 8 5 B M S
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R MHRERI RN, BRIERIE 2vivp, BECIRM BIRZ SN, BFE—SHHEBEE —E
EME v~ 0. B, 7E v <7<y WIEHE TR v < 2vivs, HIEHE
TR, TEMRBBOE M — A LA, TSR ARSI RICS 48 554 8k o 3 W A A1
WIER, bt v~ 2y,

RICS #LHITE v SHEFRE X FERCFEFEEIER N, FTREZ MR, KD EL
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00135 B A S 00 0 St 2k ol 2 05 S SR R A T R AR g [ 2523,25 81 S
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FTE - PR (SRR 36 B0 fEX BRI 5] i E B M TR,
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ReEN Y. TERTEERBAEAE S, FEA AN KT EER 5 5EH 48 sl R &
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PRSEE). 7E K ERBIAIMESL Py, AT SIS B LA bl i (7] 25 4 S AL e oy e e 7 062
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SNk B A S N IR RRATME R RSO (B 7R A il A, 0 R 10T A
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Collective Spectra of the Resonant Inverse Compton
Scattering of the Assembly of Relativistic Electrons in
an Intense Magnetic Field

LIU Dang-bo!  HUANG Yong-fengZ =~ DANZENG Luo-bu?®  CHEN Tian-lu?
(1 Institute of Nuclear, Particle, Astronomy and Cosmology, Department of Physics, Shanghai Jiao Tong
University, Shanghai 200240)
(2 Department of Astronomy, Nanjing University, Nanjing 210093)
(8 Institute of Cosmic Ray, Department of Physics, College of Science, Tibet University, Lhasa 850000)

ABsTrRACT The resonant inverse Compton scattering (RICS) of relativistic electrons in
an intense magnetic field of a neutron star is an efficient mechanism for producing the
high-energy ~-rays due to its high efficiency, high frequency, highly beaming behaviour and
comparatively good monochromaticity, concentrating most radiation in the high-frequency
band (hard X-ray and ~-ray). In our previous work, it is argued that the dominant radi-
ation mechanism responsible for the prompt y-ray emission of gamma-ray bursts (GRBs)
in the early stage could be the RICS of relativistic electrons. By using this mechanism,
some puzzles in the study of GRBs could be clarified, e.g., the origin of the Amati relation,
the formation of the observed broken power-law spectra, the related deadline problem, the
polarization property, etc. The simplified analytical formulae of collective RICS spectra of
the assembly of relativistic electrons in an intense magnetic field are derived in this paper,
based on the simple RICS power spectra of a single fast electron given in our previous work.
By using these formulae, a series of collective RICS spectra for various typical ambient low-
frequency radiation fields around the central neutron star, e.g., the black body radiation,
the nonthermal field with a power-law spectrum and the thermal bremsstrahlung field, are
calculated. The collective RICS spectra are all in quite simple analytical expressions, which
are convenient for comparison with the observed spectra. Our calculations show that the
RICS process is really a very efficient radiation mechanism in the hard X-ray and ~-ray
bands if the “accommodation condition” (or the “matching condition”) is satisfied. Our
calculations show that despite what kind of ambient soft-photon field is related, various
collective RICS spectra have common broken power-law forms with different indexes in the
low- and high-frequency bands respectively. Finally, we discuss the potential applications
of RICS mechanism in high-energy astrophysics, i.e., in the explorations of the origins of
radiation from GRBs, soft gamma-ray repeaters (SGRs) and gamma-ray pulsars (GRPs),
etc.

Key words radiation mechanisms: non-thermal, methods: analytical, gamma rays: general



