%36 % He % ﬁ % ?& Vol. 36, No. 6

1987 4 6 B ACTA PHYSICA SINICA Juns, 1987

BEHEEFREFE
ST LY

(h B B B ET)
1986 £ 6 B 9 HIRE|

iR L _ o

AXTE Born —HEMT, BT —MESHEIHRLHIENBERT(ETRE

BEOBRIFE S, NEBRELE, #TTHRENERIN. ANEELRERN

Ht,e, H,H™ PRI ASHRF5 Na(3s—3p) WREEMANBEET TERITE, 5XRERD
HRESABREY.

e -1

T EEETR(RE TR ENA, MINSEETRET)REIBHEN
DL E 2SR, A7 ES TR IR A , A T o 2 B R R B T A o ek SRR R A
F T, £ 05 B 5 F e p bk BT BT ek B T RS AR e AR Y L R
B REGRBERNE, AXNAERENEFRANEERS. Hit, SLERY
e TR B B, SR B R R I T RE AT , M T B I TR B R
.,

£ Born —MHEMIT, RATEIT fei75 @it 84 R F(RE TR MEEE f
BEBEOER . BT BN TREMASRET (B e, H, H) 5 Na FTH
B B, B A R R E R A RS, B, RATL Na BT REBSCE W44, 3
T ERE, SRR M T R IR T B nE B E (R, R T E

m.T
MAE .
T G SR TR, AE G8EHE, mo M HI0EFRASK FRER). YAMNK
T3 FIIE AN G RAET & B, DIA S Born TR RIT E&E * (=) XA,
BEREERN A(x), f o) =1() - *(x), FRERKEE —EHEEHY, #F
Hp SR TRt PR R K R E O IR BR M, X R — A+ BRI, B R TR —

x =

= 45,

-, BRitEF B

WEEN v, SR R A SR T S5 kBB REA, REMERT, ASTRLFRT (D=

* pEBYRENEES PR FREEKESTBNRE.



774 .7} B 4 i3 36 #&

lmsLoMs) & b, BEFLIE |D=|nLM) HE. LM, SEABAHREHE = 4
RAMACHFRTH, MR, ASRTEREY by, &7 |H=|0L,M,) & L, BEFLE
lO)=IniLiM)) b, XERHNBES g =k — kb HBFH, WA Born —PHEM
F» REHE A B BRE % (RS RT3 r)

8
dotip,ap = fsun(q)g"tw(q)dq/q’, » (1)

H Sun(9) 5 F awleq) SRIAASE FREEE FHEMERETF. BRI Sun(e) 2%
B, HHREREIR, ATHREE, BRI D) SPEEFHROTR, BE
[£) 2 |f), M B RNE T4

Sin(q) = [{aLM| 2 eTirily L'M")|? |
=l(—1>L-M§)il¢m(_; (1) ;)
e .
sttt (nL | 35 Yalintarp)
B BRHE R T
(nt ||z Y u(#)ixar;)

Z: Ylo(fi)iz(qfi)

L) AR E R SRR, TR BT A

")

—_— L 2 L’ U 21
= omS) (—DHGEL, { } ( )
Lo

I' Lyl 0 00

. \/(ZL + D@L + 1) + 1@ + 1)1 + 1) ;1_ (nd]ia(gr) 1m0y,
3>
Hibh wa ABERENETEHER, Guh, YREBEARBY. B FHREERBEH2AR
SEREITTA

(al17s(qr)|nl) = S RA(r)is(gr)Ru(r)ridr, (4)
,@.
M* = /@ + DO (1L | 3 ¥l istar) L ), (5)
j
_ L Ly g
San(q) =| (=1t M;: (-—M 0 M') M? (6)

FFEBER T 3%, RITAIUBE F an(q) BRER.

RN, RITTLI ELHEKESBOMSBHEE; YUIREB HRTIL
Bhit, #R & Born —BHE L, AR BIREE TR FEAX R, EXRTHBOGRIE Born ST
Bz —, YRR TEE, REEN (DRXETORES, REKR, KEBE AT



6 M LVERE: BRETIRTHE

775

q
ol = 3;1 Lm“ Sia)F u(q)dq] g,

min

@]

HP Guins gmax HRANBR TN RES, XE SADR F (W THRAMES, N

RIRK GBI , KRR, B

1 1 M
S; = S = .
A2) 2L + 1 %: ZA,. an(q) 2L +1 2 22+ 1

HERRFR, TURE F ulq).
RENZ LU E R Mk S BEMSRE HE.,
1) ASHRLFRIEH A BL

obuy = *‘”—"j S F u(2)dql ¢

EHXNA S E TR B FRIE O, KB B REF 4
S:i(g) = 1Sa(q) — zo|%

XH
Sa(q) = D3 walnlljo(qr)|nl).

ARG TURBERFOMEERETF Fu(9).
2) BEATHE(BELE), TASRFRARE

P = &2 j 5l ) F u(9)dq] .

V (105m/s)

B 1
1525354 S BIA RGN H yem, H- f H 5 Na(3s—>3p) potik5iaRmihse;
A -~ @, m Y H¥,e”, H- fiH 5 Na(3s—>3p) REHNTRER; +
Ae™ 5 Na(3s—>3p) Wi, % Born E{UKERMEIM

(8)

€

(10)

(1)

(12)



776 7/ B SR/ i 36 &

3) AT %EW?HM&&(@E@%)
o'nllk = 875 /(q)ﬁ"zk(q)dq/q S (13)

4) %%%Kﬁn?ﬂﬂ)&%*ﬁ‘?ﬂi§, ‘/ﬂJE%E%B’JI—’IKﬁﬁﬁE; NU%%FF@’TE‘E:
A SR T Y R(EERE MR ) 2 Rt £, KEBEY

| az,‘;,k='§5§j S @) F 1(2)da/ s (14)
o o . |
sz(q) = Sii(q) + Z Sif(q). ) S (15)

fi

RIB(RBA LI BRI S & s R EE, RRBRT . 4R
BT, ET HY, oL, H, H R ASTRLF 5 Na(3s — 3p) BUREERCREE . T H e,
H* MM IR, HoEenReffdndR, SERTENERELRNEENK
—te8& (LE DERES ABER.

|

N

BARENRAEREROLRBERE, BMNE 1, TUEFHIRER BRI REL
SRKROBHRTEFE. Hit, R RIEAR SCRIRTT B LIS B TR A& R REBUK
B, HREMRERX, BT Born HHLITHENLRNRERS, BEGEE—HHE
BIEA, oA AR FROBG EE, HY e, HT R Y 1 0K T, % fERE TR
, HE R R R FHR B R BEEARE , KFEATEHIMRER (« ~ 15), Bk
RERERBEE—HN., BT HYe ,H- SRFHBRMA |, BHESREBME
AR HY fl e o SRR T, Wik, HEHBEERELET M H WETEN
WERBEER HY,e B/h—%, BRITEDREMET XML,

EHRGNATE, B ROEFRSEER S SRR, Rt i EaSEn SRR R4
BREARN, AXFRBORE AN EOBERTEFEAN: D SHEASTERT
(BF), VH BB AR B LU & S RERE T R BET (ZE R — 1 E T R AR0THIR) 5 2):
BB EEMASFREF(E T WA XM ESE. FHik, ASCERITERUR
AT SE R0 AR BT B, RN T R R, '

B, RITENFE—A, Born ERERFEERE (Hin, XTEE% x=45), 2
T HIRAERE AR E , FIZE Born BH o®(+) WERM L, FHTKRE, Bl o() =1() -
(), WRERR A (x) £ 50% BEKNAAEERY., REBNERITEZRSXLRE

SEREF. WA 1R, XEREBRBERN. ﬂ?ﬁ b*ﬁ? REBEE—TEENR
EEEI&WE" BERTE-DHOMR. |

8 F X R

[1] A. M. Howald, L. W. Aonderson and C..C. Lin, Phys. Rev. Ler, 51(1983), 2029.
[2] R. L. Scliger, J. W. Ward, V. Wang and R. L. Kubena, Appl. Phys. Let:, 34(1979), 310.



6 JA LERS.: SN TET R . 777

[3] C. L. Olson, J. Fusion Engery, 1(1982), 309.

[ 4] A. Broers, Phys. Today, 32(11) (1979), 39.

[5] L. R. Grisham, Nucl. Tech-Fusion, 2(1982), 199.

(6] HAAM, =R, HEFIR, 35(1986), 305,

[ 7] George H. Gillespie, Phys. Rev., A26(1982), 2421.

{8]) I 1. Sobelman, Atomic Spectra and Radiative Transitions, Spinger-Verlag Berlin, (1979)
(91 MR, ERP, HEFR, 33(1984), 1041,

ATOMIC COLLISION PROCESSES WITH HIGH ENERGY
ATOMIC IONS

Tone X1ao-miN L1 Jra-miNg

(Insztute of Physics, Academia Sinica)

ABSTRACT

Based on the first Born approximation, we develope a simple theoretical method to cal-
culate the cross sections of various high energy atomic collision processes. For the. 4 kinds of
incident particles (H*, e-, H, H ") our theoretical cross sections for the target-atom excitation
process Na(3s—3p) are consistent with the recent absolute experimental measurement.



