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Effect of the Image Force in White’s Theory on
the Unipolar Diffusion Charging

T. MURAKAMI*
(Received January 9, 1982)

The theory of White for particle charges in the unipolar diffusion charging is modified to
include the image force. By using suitable approximations, we obtain the simple modified ex-
pression for White’s equation. This modified equation allows us to estimate easily the particle
charges in the unipolar diffusion charging without a computer. The results of numerical
analysis indicate the enhancement of the particle charges due to the image force in the case

of fine particles.
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Fig. 1 Interaction between charged particle and
unipolar ion.
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Fig. 2 Dimensionless electrostatic potentials in the
vicinity of the charged particle.
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Fig. 4 Comparison of the approximate value with
the exact value of the barrier position.

BC ko RDD &
k1a=0.636 17)
HELRS.

B 4% ka=0.636 & L& XD xm® OEME & EFE
fEE DlEER LD DT, [6]<0.01 THBZ &b
B, Lo, 3D b ORDICEER 1% LA
T, ka=0.636 REATHZ LA TES. 7ok, 3K
1% 6,=0.01 DL XD 4k DELIRIA TS, ZOX
XY n/c>T70 O TR 4k >k Linh, LichioT
CORPATIE kae=0 L LTh LT EiLiB.

koa WHRLTH, il ko OBE LRABRCE LT
KD X BHWInD.

dhg=lya— ks, (18)

&= (¢m' OITLUME— EFEM) /dm’ D IEFEME

ARy =¢y¢m'/c 19)

K 3D dk, it =001 L Lick &D dky %R
F. T OBELE T 12/c>100 OFEIF T 4R >k,
LD, k=0 L LTH IV EiCid. L2L, ku
OB X HHEL (9) X bbhrb ko440
TEHEAH LT exp(—e*dm'/akT) DY TEbIS.
LichisT, ¢m' DEZDOLDL DA+ VIBENDE
CisiT HiREYBAET 08 D 5.

Aky! =kya—ky, %)
&' = (N O T LUiE — IEFE(E) / N D EfE(E
LEHTRE (7)) K, (8) R hkoBGF1EE BN
5.
Aky' =— (RT/e?) (a/c)In(1+¢y) ¢4))
21) RoFEHFEETHL

T=300K, &'=0.01 ok %

Aky' =—0.178(a/c), a{pm) (22)
Lk, Lo, 4k’ ik n/c DRI a/c DK
b, (22) RER3 D ky BAfR L D €,'=0.01, ¢=1,
ky O AfE=0.86 &3hui¥, e=4.8 pm OHIPHTIL
kya=0 L LThH I\ T LTS,

a, ¢, T2 THIIE White DR X - CTEHRY




White 0 4 4 — o Hie LB ETE B EEHER) 263 (63)

E 1 BB kea OPIEHELERE ¢, (c=1, T=300K)
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Fig. 5 Comparison of the approximate value with
the exact value of the ion charging rate.
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particle charges.
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