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Table 1 Backscattered monoenergetic photoelectron yield of seceral common materials

power of photoelectron yield ratio Y(E)/]*
pototelectron material C Al Cu Ag Sn Au U
and X-ray atomic number Z 6 13 29 47 50 79 92
/keV  density p/(kg * m™*) 2.25 2.70 8.90  10.50  7.29 19. 30 18.7
20 2.67E10 1.1E11 9.58E11 3.9E11 4,97E11 2.1E12 2.4E12
40 7.13E9 1.78E10 2.1E11 5.68E11 8.17E11 4.26El1l 5.33Ell
60 2.1E9 8.17E9 8.5E10 2.24E11 2.52E11 1.63E11 1,92Ell
80 1.35E9 4.87E9 4.97E10 1.17E11 1.46E11 3.91E1l 9.2E10
100 8.91E8 4.62E9 2.98E10 7.46E10 7.81E10 2. 38E11l 5. 3E10
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Table 2 Backscattered photoelectron yield of Al in some blackbody spectra

blackbody temperature/keV 1 2 3 5 8 10
photoelectron yield ratio Y(E)/J ™! 7. 3E12 3.0E12 1. 6E12 6. 1E11 2.5E11 1.6E11

2 LR EETFRHUESHMARSEY
MEFEHNBERERSEIMERNEE, XEWAEE., —REBRSHBRIEN ¢, X—8
MRRXFEERCEAB AT HBHRRENRE AR TREREEDRE, T BB IGHERR
ERSRE. _RETFARARHIFR, CITRHRZEEE RS REITE AN E .., MRERFHX
—BEIE A K FEREAAKR, TR EEERERS. THERMITHEXH0E.
2.1 EWARIIAE e
7 SLAMHT  BeOR t HARTHN X HEEAR MHEERE

$=d ¢/ dt (2)
BY By =8, WA Rl FREE R
ro=Y¢ (3)
A E AR R R R B) ¢ DURT R 3 e F 280k
N = f;radt (4)
TCGH TR HE N O, SRR R A H B TR mEES
: v =0.15 VE,/m (5)

R4 X 52k o FE 0 I S B ) SRk 8046 1, T8 5 B R0 ¢ U 000 0 B = A8 T B SR S B e B
(FWHMD 2 T, 33 BLE — B 2B R B FHY 60 KB TFRBERE . H

n.=Y¢ /T, (6)
RAEE n. KA TEETRE N R B EH FHRAYN T, H
T, = Vem/e'n, (7)

T, f1 T, RRITEBERSFHHNFH IS, T & X HRME TR EEA EIE, T, b T
LHFARHSTANNERE. DR T,<THRBLEERS S, RZ . AASBRERS. Hil. %
Wi T,=T, WETERBNEESLME, B . OFMMDRE FRRME, B RS E N r FEIRRS
B i AL AL T o T3 Ns b

Ns = (0. 37,8, VEm/e?)'? (8
SRR X TR H
$= ¢t (9)
B G)AIF, XM X HEB T, A RERKEH FH R
N@) = (Y $2/2 ao

T (OXTBEFHIEB Ns FIFHATE 2 K

1. 250 &/ mE’)l/S

7Y 3 an

t, = (

2.2 HFIEERTE te



7 B oW X 5 & F X %13 %

BHVEYPETHER E. TR » WEBTRNEFRE LA

ln = Ve&E, [/ etn a2
M EEREAGARARZASHRNE T, HEFHRAMNEFEE G RERNE TN '
n = 2r,/v a3

B, BFRKETUAPYRERTA

_ (0-075E& VE/m,,,

Iy ; (14)
ey ¢
T o5 F B9 3R B B 18] R
tee = 200/T (15
BHOGRXMAOXTE
bee = 2.1 X 106(£.")”2 (16)
AF 1B RN K s,

KRADMAOAH T HEBSERKN &M, BERHER » i, BT BB AERSTEZHRE RN
toy T X SR MK TER 8] 2, A RL AL K HHE X BB H S ATE X HEb AR HHEXS 5.

3 REMTZEMNEBEE. . BERTH

Xt K 5 T B F 3 Mouctoce » T T L3R Esurteee A RBE R ST R A FIEE B AL YOG FEUEE n (O M
MM E(@). BRAADBRHEREHETHER ,
Nsurface ™ 27—0/1_) = 13- 3Y¢ \4 m/Ee (17)

X ) FTAAB R T LR, - BRFEFERFHRERER R EE B, TRRBE T
FHRE M FE AR X s ko R X PR 7 B B AW TR .

RTS8 M Y X S A BB R, H 3R 555 AR I 4 A 4% 3 SR AR /N Y X A W R i B
FEREA (2 /Moc T 2/l TR RARTT BEHY 5 BIX R MELR BB IR 2 7 () / Aiennee BE 2/ 10 BY
TR, EAMHMENNEGLRNA

0.022lp/x + 0. 427, z/l, € [0.1,2]

4(_1) = 0. 16/p/x» z/lp € (2,7] (18
Nsurface
1. Z(ZD/I)Zy l/ln E (7v50]
BEASREER N x BEANBEFEN
: Np(z) = rn(x)dx (19)
HRTERAAXAQD,.7

% =— en(x) /e, (20)

. A
220 - 24 1)

KPP EOREHEBY, BITH Euteo QEOREMEFEE . ATEERALENRIFEHE, B8
TIEHR Nr(00)=6E(0)/e. AR ABFODEH

NT(OO) = ll’)nsurfﬂch‘w n(x)
o N

NT(I) =

d(-r/lD) = O' 651Dnsur(ace (22)

surface

2 B 3 B 4 XTHE K
| Equrtace | = eN1(00) /5, 23)
RETRE ML REGRATER



] B E%. REREEKPARBEERSHERE 75

E(x) . Nr(x)
)Esurface =1- (8/60) lEsurface' (24)

EW-ERETRECVHUBNN - LEABHELAR. TUELIREARAERBEHEN
AUEMTERERHEE BGBRERRLA.

4 HEEH

FER—ANTELH A X HEREEE =/, EFABTE £ K 10ns, T FEREE 2, 4 20ns, B R 2,
1 30ns, X SHREAR 8.36X10']/m?, BB N BAKRE skeV My BMAKE, ASTIEERA.

B, it B S8R Y=6.1X10"] 1 E,=5. 0keV;$=8. 36 X 10*]/m?; $,,=2 ¢/t,="5. 43 X 10'2]/
(m? * 8)5$p= ./t =5. 43X 10°]/(m? » s?),

R ADF Q675 FR 258 L B (8] F e3 F38 [ B 8] 43 51 K £,= 6. 4 X107 F £,.=2. 0X 107 %s . iy
TEFHANETUED,E X HREFH RN BT Esh AR EANE. Fst. ERTREREH
BHE P, X SR Bk AL R RN, R SR DU dE R

BFENFARNOEBFRER X 51408 B3 AT /N, 7 W T 55 5 f0 5% 0 0 3 R B oK
K. X HEEEED S, . HRAOBEFEETFRNRMEBEREN ban=4.2X107*m, HRX
(DNBREBAKBTEEN tune=1.4X10%m, HCOHORBETEXBHBE H Fubee=06. 9X
10°V/m, REBHMESEETESE RS HREFE,

5 /N

EXHHBARERTHRY X HREABZRN X H4E BT ax 88, B b FiEs14 Tl
BRETHBRFEENBZBRETR RERS5EETES R A BREN B, EAFEREAR
SGEMP MR X HEBH . M EBHE SGEMP X R 2R HFH . SFRE RO AT R 8
RAEKM.

WX EARBITTUHEEHEE SGEMP S X M S%Me L2, Bk, aT LI\ H
EBUEFH BB S SGEMP X MEMSBIOTAXR  BUREMBEFTHN LEEKE.

SHEUM

(1] A #, s, B312.%, @K XHRRW—RRARL ] S¥mE, 2000, 17(2).

[2] Carron N J. Characteristic steady-state electron emission properties for parametric blackbody X-ray spectra on several materials
[R]. ADA 027958,

[3] Corron N J, Longmire C L. Scaling behavior of the time-dependent SGEMP boundary layer[J]. TEEE Trans NS, 1978, 28(6).
1329-1335.

[4] Holland R. Gomparison of FTDT particle pushing and direct differencing of Boltzmann’s equation for SGEMP problems[1]. IEEE
Trans EMC, 1995, 37(3):433-442.

(5] A ¥, FExE. FREE X SRAGR A rFw % EH8 0. HHWE, 1999, 16(2):157-161,

[6] Wood A J. Scaling law for SGEMP[]]. IEEE Trans NS, 1976, 23(6);1903-1908.

Characteristics of steady-state SGEMP boundary layer
ZHOU Hui, CHENG Yin-hui, LI Bao-zhong, WU Wei
(Northwest Institute of Nuclear Technology, I'.O. Box 69-13, Xi' an 710024, China)

Abstract: The useful boundary layer properties are discussed when an X-ray pulse is incident on common materi-
als. Two characteristic times are given to determine whether steady-state theory is applicable. With expressions given in
the paper, parameters of boundary layer, such as electron density, electric fields and their profile with distance, can be

“calculated expediently. An example is discussed to illustrate the use of these expressions.
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