3045 G4
2009 4 8 H

®x oot

CHINESE JOURNAL OF LUMINESCENCE

Vol.30 No. 4
Aug. , 2009

X E4S : 1000-7032 (2009 ) 04-0520-05

A X SR AR 5 e e IR LAE ) Ja i 23 X

kA, TEHR, BFERT, AR

(1. BM2ABE T RHER, 7R BN 5160155 2. ARSEFL T #RE LT TREBE, |74 AR5 523106)

R FHPOBI AL A S8 X LRI (PXR) BB H S (CR) SR 2 31458 51 (CUR) 1Ry ity
JEIRG I T AMIRROGTE o SR IARAF X e HOLIR R Tz sl b AU R € 1o (H2, ol 748 5 20 L A 34
PR3l T Z T BRI AR P S AR Lk S R A2, R GEK ™ AR IR TE 22 U RIS A TR E BLGE, i
XX SERR T 1) SIS TS R SRR S0 A 7 LS o e 1 e TR BAE 1) 73 SUR AR SRR P I R
TEZ IS 2AHER A AR R T , 5IATE 52 J5 3 S0k 18 3 O R A o 1 HATBHE I | 3230 ORI %) 4
) AT RE . FI Jacobian A 15 R ORI IEIAR 7045t 1 AR GE R gk FIDRE 132 3 JE1 39, il Melnikov J5 338 1
e B JE LT 11 Melnikov pRER, IF FIX ANk 0BT 7 RGER Rl oy SUMEBT . 25 2R3, REEWIR A A& 1F 5

EMSEA K, Rl SR X LS8, RG50S (B TR E PR ) it T LSO b 36 6 , AT 2 — 25 PRI A 2K

HufrH PXR \CUR =% CR 545,

% g W SROXHERGE RIS Melnikov 7k 48X

hESES: 0471.5; 0571.33

e

1 7]

1976 4, i 77 R 2 28 Kumakhov % 3 1 14
R [F4E, Tsyganov % 1 0] LA F 25 ok
Pty OB T2, IR R 1984 4F R SEEL T X RE
N1 GeV TR IEL . (AT B, T
JETEARRAE R AT, ATk i — 20 % BT a)
DAFI S Sk 7 A= A58 51t A SR A 280 X 5
2R 55 5 ( Parametric X-ray radiation, PXR) {4 iE 55
%+ ( Channeling radiation, CR) I 5 {442 3 37 46 5t
( Crystalline undulator radiation, CUR) , 7E A {15
FHOCI Rl B K HO IR R R S i
R T EEMER,

TG ARG T4 54 PXR 1)
WF9E, HAERTHTAY PXR BB Al e . W
FUXE T 2 i Y A A OB T BR T A
RSN R A SRR S R . B R
S50 et A 422 50y 37 SR [) 25" AH B A TR 7 A
S AT RS I, IR R 5] A
S PXR., CR 5 CUR, A B2 3R 15 7 (9 4 I K

Wris B : 2009-01-25; 51T B : 2009-06-24

EEWA: | R4 A APEEES (8151170003000010) BE B35t H

PACS: 72.20. -6; 78.67. Pt

PACC:. 6180M; 0547  CERERIEAEE: A
T E) PXR 7E25 5 v iy St A i R A B
PSR AEAT R SE bR Balide X Ber) CUR B CR [H]
Al AR S R . B g5 7T RS
RSB EEFNAT ST PXR A8 5 n R [ 1 (a) A
L1 (b) S MIALE ], P 3oR Bt F 5 1 Ly
THIERLF o BRI 1 (a) 7R By 5 A
B, B4R R X FRE N f, AT
HURLFTEBIRS R g PRiciaE hiz gl . IR AR
K g TR AL 45° 4, 2 PXR [A] g, filiid Ry
X I A T AH AR I Rl — 8 S oD ST, O
WA PRRER S5 Ery F A F,LILE 1(b) ],
TR BE A58 D A, mT AR AT B Y 2R AR
PXR i, QERTE K g, Rom— Sk ¥z
S A s T (RFE M), Y PXR 55X — % i
TR AF ELAE A K — 6 ot T LS, JF T
KL Fiz Sl AH B 05 AL 1% . 24 PXR A8 3 (B
CUR .CR YR —%) 0 = wy , BAFB A RLAEAT
SPARAE I RS — G i (Hoan, IR R g, %
FNIARTAD) AT, IR U AR AL B f Bl b Y A T,
[IE1(b) ] WERREWH B U, wimT 3115 5
RIS PXR .l X FOGIR A A T, 7T

TEBEE N RA(1974 - ), &, BV, EZNEL B F22R 7 B R TR,
w o JHIHIBER A ; E-mail: bgluoshy@ dgut. edu. en, Tel: (0769)22696473 ,84232232



sk, AF SHX GTRARS HERE A I B ) JR i S 521

BT S SRS PXR 7R A
Fig. 1 The schematic diagram of the focused and the diffrac-

ted parametric X-ray radiation (PXR) by bent crystal
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The Parametric X-ray Radiation and Local Bifurcation in
Rotated Periodic Orbit System

ZHANG Li', WANG Shan-jin®, LUO Shi-yu®, SHAO Ming-zhu’
(1. Department of Electronic Science, Huizhou University, Huizhou 516015, China;

2. Department of Electronic Engineering, Dongguan University of Technology, Dongguan 523106, China)

Abstract; An exploration by a parametric X-ray radiation ,channeling radiation and crystalline Undulator radi-
ation as a new light source has given rise to extensive attention. The particle motion must be stable in order to
obtain these sources. But, because the radiation damp , the vibration of lattice , the electron multi-scattering and
non-linearity of interaction potential of a particle with crystal ,the instabilities by the dechanneling,birfucation
and chaos exists in the system, thus the reflaction, the diffraction, the focus and the spectral distribution of
these radiations will be effected. The effects of the stabilities by a bifurcationc of the rotated periodic orbit is
regarded specifically in the paper. In the classical mechanics frame and the dipole approximation the particle
motion equation is reduced to the generalized pendulum equation with a dampping,a force terms and the con-
stant moment by the sine-squared potential. The solution of the equation and the period of the particle motion
for a non-pertubated system are expressed exactly by means of Jacobian elliptic function and the 1-st kind
elliptic integral. Melnikov function of the rotated periodic orbit is constructed ,and also bifurcation of the system
is analyzed by the method. It was shown that the critical condition of the system entered in a birfurcation is re-
lated to its parameters, provided regulating a parameters of the system,the birfurcation (an instability) can be
avoided in principle. Thus, the effective export of the coherent,channeling radiation and crystalline undulator

radiation can be assured furtherlly.

Key words: parametric X-ray radiation; quasi-channeling radiation; Melnikov method ; bifurcation
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