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FPOREWORD

This publication was prepared under contract
by the UNITED ST%TES JOINT PUBLICATICNS RE-
SEARCH SERVI\CE,”a féd;i'a;l government organi~
zation estsblished to service the translation

and research needs of the various government

departments.
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ON THE IleSilGATI»N CF THE
THﬁihC-LU“IhL”CmNT IhV“*

 3‘~ bONMUNIST ChIhA -

o égolloainb 1s a twenulation Df an. article
y Ch'en I-hsun snd Hsu Hesu~jung, Physics
Regearch Indtitute, Academig Sinica, -in.
.~ Wu-1i Heueh-p2o, Volume. 15, Number 7,
uly 1959, pp 303"396 47 o

1. dben the conaitiom of excﬁtatioa (&g, change‘;

in excitation intenslt3) to phosphoregcent material changes,
there ib always some delay in the corresponding luminous
“ dntensity changes This iz mainly caused by the fact that
4n phogphorescent materisl either glectrons or holes can
- be ceptured by the locslized energy level, the msin char- |
S acteristic of the captured energy level being its depth. -
- Among the methods for determining the depth of the captured’
. energy ‘level, the Bne which gtudies the therwo-luminescent,
' curve seems L0 be most effective snd convenient. In the .
. above gtudy there sre two commonly adopted theorems upon
! which the study ls beageds. " One theorem asssumes that the
L recombination process obeyn the mono-molecular reaction rule,
- while the other agsumes that the recombination procegs obeys

“the simple, bi-moleculsr reaction rule. From the wiewpoint
- of the enepbyy band model (nang tal mo hsing), they correg~i

]

S pond to two limiting casest the retio of the probability f
© of recombination to that of c¢arture approsches or it 2
' {-approaches zerc. Although there hns been deta published
“which encbles us to estimate the extreme to which the
-~ sctusl gltuation is likely to approsch,’ when 6etermlning
- the depth of the energy 1eve1 we ¢en trest it es only one

of the limiting cases. As it 1b known; the depth of the

- eénergy level obtainud from treating 1t in two limiting
cases diffars by & quP of 2. In a tjpical phOGphorescent‘~
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~band before u ssible meombination with she hole

manorial such es zine sulfide, anm shown in (5), the prob-
gbility of electrou reconbination iz almost eqgual to the
probability of capture. Therefore, in order to accurately
artinate the ﬂn@wgy level, 1t is necessary to take Into nCe
count-. the ratio of probamil:tv of recomblnation to that of
captire. ThbeiD?@, in thils nayer; we investigate: the th hel
mowliminescent curve as follows
2. From the viewpoint of energy berd modsl (neng .

tal wo heing), it is not difficult to dedute the following
cheractoeristics: Assuming the slectron cantured enerygy
level has on1J one dspth,: there is only & very suall part

of energy level which can mqfiﬂler by electrong, since the
clactrong oncm cantured have Lo return Lo the conﬁuctﬁv
clsce
(through ex ernvl ouonc%11 )e A* ?Jv ;nstant t of the there

- mo=luminescent process
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eking use of (¢

; &raduaﬁlv fr
cinclines o anOuhur ULP@CtiOMQ" Wheri the stralght line .

cappenrs, 1t meang that’ the v,lue of - f&,iﬁ.compliance‘with
- the ectual condition is found: {within the renge of tenp-

3. e o i Y AR 2814

gwmkim@ fj”i@ﬂh V&mﬂ@ﬁ of A to. obtaim eorvesp‘nding E,

&ﬁﬁ ~verabﬂ the vélue of €. SR

o Finelly, when lukinous ntenwitv reaoueq ith‘ﬁaak |
‘valuw 4t Pirst’ derivative ahould L} 28Y'0 . ﬁt this peak
value Of lumanaus intmnciuy, letti* “/a,vwe obtain
'aﬂothur “Dlﬂtﬁ&ﬁ Lo ;

(?)

'}wbscriot m dbﬂ@tehithrt qil'muﬂnpitxﬁéﬁin the'brac ot

‘snomia ba g values corpe ~anﬁirv to poaﬁ 1uminous 1nten»‘

’ﬁyt fwﬁ,
. ,.}”i ip knmm, :F.:r*om {6)- mc‘t (73 we cen: :E‘imi €.

R 16 qdhntih & , <eteriined by thé above’ relations;, COvr-

enponds to the thar@c~iun*zatﬂon pétential of the captured
certer. - As 1o internal guéendhning, ‘&g long as 118 variztion
is Cue. LO temperature under exper Aimontal conﬁﬁtimn 4t is
not erue. Thp yalue of V‘GOHS not ch9u¢e, hence the‘

‘,.'m; ‘,\111:, 4g not aftected.

riposestimate A,y we €@ . uge tle m@thod uggeftad by ”
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i;il ig made ffom hcgtng 57 Calla at & temperaturs of 1300°
Cfor 30 mind)iat 65°¢, tlen’
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At thS stpoo we need nmt use ( ) baoaqu it only
ren:mmc,ma 8 part of (5}, but we still can use (‘?) « Values
OF <= « pasg the plot of & versus ¢; MNe measure the slope}
gr Trdm fna ratio of luninous inten&ity te Tind th@ slope.
ﬁwﬂ.a, nm.,@‘w 0«&36@% ‘

©Phe meaning oi uho LYMQOI usad in ihia'ppper"‘ :
B - AP - *feotiva glectron recombinatlion and caunure
section regpectlvely
N - den 8ty of eledtron in »onauvtiﬂ@ band
Cue averege velocity of moving gleotrons

. ¥ . Jensity bf electron captured -energy level
P aunﬁﬁnj of electron’captured energy level
Lo .';~;;~mhimh is fully Tilled b electrong
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