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i—';-v-(DVu)=f, (2.1)

AP DAV EAEY, u ARESHRYIEER f(x, ) 38N

f(x,t) = s(x,t) - E(x,t),
R s(x, ) hti FHRBA A BB T LW B EER, E(x, ) vl THEETI
BB HELERNBL NFRQ.1DTER

au(_ax_t_") - V . (DVu(x,t)) = S(x,t) - E(I,‘)- (2'2)

BERBEXT BEE, XRBIAHT —wREFN TR, MERKERK, § %R

Ry LR

a—%_v-(pvu(x,t)) =0, (2.3)

BT RRE T AN 3 r RUE, D TRLA AR EH TR MR FHIE. XA
BESRW RAEG T, 208N

Uijor = Ui Qum,, = Uiy, + Dum,,‘ - 2“;‘,; + Uy
e - - 5 ,
At r 2 Ar Ar (2.4)
At D At At At D At
o = (P 5 a) v (1220 88w (0 25 2 1Y) s,

A i R Jrim, j RRAEE (W SEXMERIBRELNERESHERR, TR
4G T —SBFTBENSE.

EERAREMBANERE A FHRMNT B IBEEEN, HAHTFY HER
DAREH AMEBSKERTBER MM T HE.

1) D RESEEG &3, B 0 R BE RO B4, BT AR EEH IR D.

2) BREALIBPEERPIFER s(x,1) - E(x,1).
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PEAER D SHERH, MBE THX ANTXER:

D = Do-exp(-{l—;,), (2.5)

K D, T REFHEFRARKBEAY MRk HBEREERHH T HEMNRE.
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Ionl 1 2
s{x,t) o mexp[— ii(x - {(x))al ],
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BR BIARE , n N R BB R SR, VRN,V IEEBNEE, Z hh
B, e N FHA.

b) Xt BT B R (2. 4) B — B A, B AR Ar
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i, BT 1 T 3870 T 51 A2 KO 9K W D

E(x,t) = n&@m.
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Ry, = u(rp,,t) " (1 —exp[-%]),
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3.1 #gR

a) EEHAORA 10'—10° B FHHHR .
b) BEEN=EB MR FRMBENE(r,I).
o) REGMNFHEHHE, CRE5EENRBRE N, MEEPHITELKL.
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(1) B3 Fr % K6 e

t, = Liv,

R o= V8kT/am AR K FHEE, m WHNFHRE.

(2) R 18 BE ) W5 3 6 )

t, =N, P- to'exp[%],

AF P KR,
e) Jit E G EHMN TR0 EHA MEH o (o), IR BELEHEHRT
.

D RANERNEESS, TR EFEH.
2) H.Rofbach und B. Eichler, “ Absorption von Metallen auf metallische Oberflachen und M glichkeiten ihrer Nutzung in der

Kemnchemie” , Ermittlung von Adsorptionsenthampien mit dem Rechenprogramm AMO, Akademie der Wi haften der DDR, Zentra-

linstitut fur Kemforshung Rossendorf bei Dresden , Deutschland , Zfk Report 527, June 1984.
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1 ERAHERR-SHRHASMNBITNE ¢ (A7 :s)
Ta Ir Re Nb Mo w
He 1.0096 x 10-*
Ne 2.1281x 1074
Ar 2.9361x 10°*
Kr 4.2903 x 104
Xe 5.8147 x 1074
Rn 7.3366 x 104
Li 1.3853x 107*  1.2912x 107% 1.2333x10"* 1.1629x 10"*
K 3.1768 x 104
Fr 7.1528x 10°¢
Cu 4.6003x107*  3.9815x10°* 3.9676x10"* 4.3704x 10" *
Au 6.9322x 1074
Ga 8.2728x107*  1.9905x10°% 5.4527x10"* 4.4737x10°*
Ni 5.9675x 10" 2.6718x 1077
As 3.6624 x 10° 7.0479% 1077 2.2957x10°%  4.3635x 10"
Ge 1.4450 1.0103 x 102 7.5032x 103
Si 1.0367 x 10° 1.4656 x 10 1.2184 x 10
Sn 5.6032x107%  6.2051x 10°*  5.2466 x 10~*
70 4.9557 x 10°*
ZrF 5.5929 x 107*

cs 1.3876 3.1218x 10°* 3.8433x 10°*  8.6032x 104
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S_tﬁ]ﬂ a4 ?fi_ ? i 21 - 3 9 - _~ P 2 - I 0
10, 0000 156 80 40 17 9 5 2 1
15.0000 233 119 60 25 13 7 3

20, 0000 318 156 B0 33 17 4 4 2
25 . 0000 391 195 98 40 20 11 5 2
30.0000 468 232 119 48 24 13 6 3
35.0000 546 276 139 56 29 15 6 3
40 . 0000 619 306 157 64 33 17 7

45,0000 702 356 79 72 37 19 8 4
50 . 0000 787 388 197 79 40 21 9 5

£3 HBUZEREXPSHOFEHERATRTHOEL

~ R |
L T 0.050  0.1000  0.2000  0.5000  1.0000  2.0000  5.0000  10.0000
$.0000 21.8953  19.1497  16.7355  14.0969 12.4797 11.1363  9.8973  9.4246
10.0000 49.9752 444203 38.4560 32.3357 27.9163 24.7039 21.1509  20.2536
15.0000 80.4733  72.1980 62.7962 52.0058 44.8007 40.061S  34.3484  31.3877
20.0000 115.0923 99.8911 89.3220 73.8876 63.8437 S5.9742  47.4560  42.8298
25.0000 146.9691 130.4278 114.1029 96.3024 82.6881  72.4341  61.9358  55.0214
300000 181.0655 159.7872 142.8928 120.0719 102.9404 90.5498  75.8678  68.5092
35.0000 216.6613 194.7565 173.4494 144.8218 125.8810 108.3497 90.6740 81.6341
40.0000 250.6885 222.2798 201.2623 169.5812 147.8235 127.1668 107.4574 94.9753
45.0000 | 289.1103 262.8423 233.6649 196.4367 169.5402 147.7550 123.2671 108.9404
50.0000 329.3477 291.3551 262.8887 220.8890 191.3139 166.5218 140.5148 123.5467
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Design Method for ISOL's Target System "

ZHANG Tian-Jue
(China Institute of Atomic Energy,Beijing 102413, China)

G.D. Alton
(Oak Ridge National Lab.,P. 0. Box 2008, Oak Ridge, TN 37831, USA)

Abstract The target system design is one of the key problems in the ISOL facility for RIB genera-
tion. In this paper,the diffusion and adsorption processes in the target materials are simulated so as
to investigate the release time of radioactive species from the uniform or Gaussian distribution, cylin-
drical , spherical or planar target materials operated at different temperatures based on the idea of us-
ing ion implantation at HRIBF for the selection of RIB targets. The effusion process from the surface
of the target material to the ionization chamber of the online ion source is also investigated in this pa-
per. The Monte-Carlo techniques are used for the numerical simulation based on the measurement
data of surface physics from ZFK, Germany. The empirical formulas and the tables of characteristic
effusive-flow times for various particles through tubes of different dimension and matenal are extract-
ed from the simulation. One can design the dimension of the effusion tube and determine the materi-

al for the tube by using the formulas and the tables.

Key words radioactive ion beam (RIB) ,isotope separator on line (ISOL), target system, release

time, characteristic effusive-flow time
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