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Fig: 2. 'O ‘the desorption curve of the adsorbed hydrogen by the electron impact.
~ non-presence of adsorbed films probed by electron impact.
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‘Table 1. Excitation Polentials of Ilydrogen Molecule.

Excitation Energy . . Excitation Energy
N . a: Resulting Accompanying s Volts by
of Ga.fenu.: State Excited “Fransition Effect in Volts by

Molecule in Volts Author

11 EAXY l[+11‘§l;{;'¥;':y{x1ellc High speed II Atoms 8

1.5 15 - 13y Ultra violet radiation

11.8 ER = 3%y Continuous spectrum 12

126 e — 15y Ultra violet radiation

. Higher triplet | -
o (13.8) } (Ilig st.:lcsll ' (—*3g) (Fulcher spectrum) 14

3 I > Ioniz'alion \\'illlout

156 i LIt dissociation

18 H,*" excited above - HE T Toniztion with
) : - - dissociation ; dissociation

3] ey

- _— . — HY+11 Production” of: fast o

0 [L* (unstable) | o i otic Energy H* jons “lﬁ

46 . . 46

- ¥4 11+ TFurther Production
1 44 . T
A Ho** (unstable) | 4 goooiic Energy | of fast H* jons i

14) J. ¥ranck und H. Levi, Z. physik. Chem. (B), 27, 409 (1934).
15) J. H. Wolfenden, Proc. Roy. Soe. CA), 110, 464 (1926).
G. B. Kistiakowsky, /. Phps, Chem., 30, 135 (1926).
16) 'W. Bleakney, Phys. Rev., 35, 1180 (1930).
1T) E. V. Condon, 75, 35, 6568 (1930).

5 (1942)



MEBILZEDES Vol. 16n No. 5 (1942)

132 (H) 7 M % = Vol. XV1

-t
It

BEREREER Hot ROCH RE~DOER Sy
I Yo L, FHOBE ORMUIER & HES %

B LTHE—RIC R L »
%_‘filtfj"‘\’c‘ %"7’“1%*’17}(;@’1}7'0)&* tI 45 L

RREEM LR T, MR T ORBEET.
ZRRREL KL, BEFNLSOWLREL D2E. - 10

FOWBERT. BUACRAT, WY \\

DEREFL S BREOM I ¥ K OHBREIL L 35

b 7R T OREEM T L O ‘é: 20 N dire i

BRI RO B O DB L D USEL 7e. > :

| RORHKAS TR, SRR AR Sl

B ERA A~ 7 b L BRI L 09T, F \‘-{qr

ALZEDTHD ). f-

',,7—:“" s MG

RERRS of- ANz o
7:‘(355/7}"T-0):i': 7 v o v At Ol ILED k28 ! :. &7’_ )

L=, BRI T O EENCTHEY I~

% (R ) . sl - —— ]
: & —---7-;5“- TERT
fEsEmhiIc AT, SV~12V ofiRickF 55 R
—8KIT TS T WlicIE . ThuREREsy o "1 2 - 4
—SR*NC R TikiR L 2SR T rin A -
. ) Fig, 9. The potential curve of hydrogen
KT OEF o aghdig X 0 el molecule (from De Groot uid enny s

?ﬁ%iﬁ’{‘iﬁf 1.5V |C§:€‘T% &'i‘ﬁ:f'f)fﬂ(#ﬁ}'r& Handbuck o. ka sik, Bd. \\ll]ll (1933))
HRO KEST X 'S IEBCERTS. FROMRL b TAE, REhdic T o
IR T BB SN . GEIC i L 7etn ¢ —RC — AR OE TREIREO B RAg
KEORBEEL V. TORBTNK— T~ DB AT b B TR D,
TEERHETAC 12V Dl ko it D '-"&/HJI\%#H;‘:-J J-O)TT\I;'EV)WJil!,!'f‘/lkit!b{}i}(ﬁ‘j‘éfz.
tolistﬁfsxmiﬁvm‘s:Emkli;‘mr;s:mm:m<. 12~V OlicATHELTH D, TORET
RERTO e RIELD 20 IRIE~OBEICKE RO EH~BILTD. "5y WITKA
’}'f DR~ IS ""Df"mé LT#£< Dﬂf’?’")ﬁ ?)Z» \'Vinans-étueckelberg i kL. W

18) Molt and Massey, e Theory of Atomi¢ Collision: ((hfnrd 1933) 216,
19) W. Weizel, Bl (2) 249, - ‘

20) CRINFEM, @it ().
21) J. G. Winans and E. C. G. Stueckelberg, Proc, Nat, Acad. Sci.; 14, 367 (1928).



MEBILZEDES Vol. 16n No. 5 (1942)

No. 3 LR TR 2o i (28 ias

ORI °5, BHEIA< 7 b ARHINLT, "Eao 5y MBS, HOTATIIHE A2
bR ST R OB IC IR T 5. S Y BEOBLA B IR
125 V~14V CRBALTH BT &1E. TauwGehrck HEERFP K Lau-Reichenheim ORI
HURFH  (Anregungsdispersion Method) (2 kD TERBMICRD b, WEOHEML X ¢
—F+ . HOTHIBIAL 25 o35 I 5T F SRR T- OISR T

IEsRih ST A BT ORI 14V~18V V)! Miefife LT, & ORAOIEL 14V iz
T %

FH lk?éﬁ"?"d)i FHRIC BT 2 RTHRIE OHOM LB RKICRTS

Table 2. iydrogen,

‘T'ransitions for observed band-systems Slate Term valve, 72
_ ecms! volts:
It 1se. °% (124569) (15.57)
Triplet States: 7

yars Ise Tpr My 1229203 15.09

! Vs v bpr S 121462 1499

| Yars n  Bpr Al 120076 1482

RN n 4dg AXgt 117054 1458
L W Az S {‘c' NS 14
7 \ oo e L8914
s v dpz M 117502 14.50

T TN : w- dpe Xyt 115759 14,29

L/ . Bdz -‘Hg{ d 1507 1302
v W 8dE Mg { ¢ }{"733 13.92
- o fdg BE* 112177 1384
Vars v Bps M 111850 3.80

- N w o fpa Ax+ 106836 a8
- 5 v %pz Mla 95262 11.76—
_ o 2sa AT 93220 1175+

w  2pg AT,F Unstable state

FicHT, BTHIOM 133V BRI T O=THo®EL THIORRbND. #2
THIZBKIL L= THI~OBE I #NT 2 DTHE L £ OZTRROET MR
E~OREREI ST, TOMKEIEL SO Bidh D, W 305A= TrREHERES T
2= ORE= 24 ¥~ % Fuicher TR~ 2 1AL LTHIBLT 23, JREICES® ToOIRE

22) E. Gehrck und E. Lau, Ber. Berl. dkad., 28, 242 (1923); Ann. Physik, 76, 673 (1925),
27) K. Lau und O, Reichenheim, .un. Physik, §, 296 (1930).

24) W. Jevons, Reporz on Band-Spectra of Diatomic Molecules, (1932) 268,

25)  W. Weizel, gifHl (3). i




MEBILZEDES Vol. 16n No. 5 (1942)

134 : (RiHD) 1 M X W . Vol XTV

(335U RA & AR B YR TR 2k ORI AT 2.

¥HREERENT T~20V ORI TETHEORE, BITHKIARATHE L b IRET 2
HEEW=Wica T Clean up BURIC LOTHED e, ROTLOBERIFERZLO
L5,

W~ T, HER LD e BATKES T OREERRIL @HM}T OZMHFHET R
IREOREER LA £ BT 3.

i LLT feEnr Wt iE~o &bﬂ!'s&.w{lc BILTIx, KEEAT X 137l
Bleakney @i a8 47 (Mass-spectrograph analssna) icx anlljiﬁ["” 6V LHEThiE
TV RBEEMAHCHCRHLTHS.  ZRERSLROREMNE 5 = 5 — S LIEE
CEFLT L KDL OLEIIND. T

ORI & 0 SLALEE ARG 2 RIS 33V HHEL b0, 38V BHIEICATHIA
it L, JER L C 46 V BHE luﬁ"f)fj\'lc‘fﬁbﬂo){zﬁrﬁ] ¥oRT. Bleakney oI T, Hf

24 F ACTEEIRO R X CT R VAt JEORTINIL VLRSI TR B CE IR O
HICIA G 2008 24 +5 15 & BII' D .

LT ;infdp A6V LRI HILD LT v - RATCHIA LT, SRR
Ethitic k5. TOBRARICKH T, RCDERBT RO GATHE. Tate 2FS
Exrmoc, %V)rﬁf&?ﬁmft 46 V FHEIC it TRB 1 cic i v

EN ) ﬂurnmﬂliﬂﬁaﬁ&viﬂi‘(&, A V~52V ofific i+ T LA iBk7e. i g
HDHEER, Lo Bleakney, ‘Tate SoOWBREENMITHNTIZ W4 (unsable) o>fRERT H,*
(unstable) 1M LTHID T/ D § D LHB~BILTH A8, AL LT T, Iikihg o B
OFEFE XYY Lol BEIRROTREEEO L H.* (unstable) HHEHEA : H.**(unstable) 4k
fiEgE=4:3 &% b, H, ¥ (unstable) DTHBEAERRIL SR OBERIC K L THIEAE WIHRAHVH-O7e.

k o)ﬂtt!&muﬂrrs@téruc%h‘ %—uz»nai%#l%?%ﬁmﬂ# MR sdh k., AR Sk e
WAICRT. 3BV LUFONKE T EROWMROERL, % ORRILH O/ b F I
L i:’%{ﬂ'-’*’mu&ﬁb YA h. 2L T8V LLEomEETERKIC & DRI
TIE, R EEETERSEAIM T oni b . 23 33Vl o E RO
R D TRFRENTAE 7 v F AR IRET 5. RO, IR8E7" = + v R OERIE
MR LTHRETEREMMEE D, CORTREMNRR TR 2ETEK D
$RL L DWIECH D, SEToy IS 33V PLEICELTY, REOEIIR AR L\
& %ti, ST BB B TERKIL—ETH D, 213w tovnR@BLEVWT L ERLT
Hb. : . T

26) W, Bleakney, mitl (16).
27) J. T. Tate and P. T, Swmith, Phys, Ker,, 39, 272 (1932).



MEBILZEDES Vol. 16n No. 5 (1942)

No. b - AGHE THRC LoV EBORE (S2H) 136

Pk, BEBIERCE e 5 Gf— 7. S5 RO OBIKIE 'S, RIEORY
KEAT-ORBEITIENT S 3 0T 2 oBRIRERZERRR T e n Ht RO R
REX LCRWIMAES. i b %DEJ:E&WMW:R#’H oﬂ)ﬁﬁnmuLL dm umm
tta&v‘

Jkiﬁ-?‘l x> 7 ‘ | 7

ML, SbkicB LT TREST-O T RIEL b ZICHIT 2 BRRAEY R LIMs .
B DT K KA T I ORI ORI PRI 2 b DL E~BID. KEATOHS
vorahitk WL A dind WERT o‘%]’;iﬂ?'d» 159V HhEE T 2 & l&%}k,{é}T

e KRS BET-OREAMic k> TKERT-4 ¥ (1.,,) BT 5. L@,@ﬁ;“i,ﬁmﬂ(
EAHT- OB, W HOIND T AR ﬁ?ﬁ?‘dt TAME L Viubh Lh% Sl s
Bic AT h ks 4 A4 o (LI D T LA 44!1‘3%:**46% BB FK o)?{sam X 53%%#1%
ISR DB IR QU HIE T 5 R L T, HOTEREBIHIC E T L7 :ki’}'r ix

CXe MRNE) BRERICZTOW fintTsc )—ﬁx“‘ﬁtéil

W BRFERERT4 A~ I KB ﬁxfrir'mrr‘asﬁ ZLfﬁkL'c. Su 1lk"1.§§uf> H.*
(unstable) (T 2.2 T ORVRIBRAHAFEE L T4 F 2B T-HIE XK O SHHATHH
%.

M AIKFST-OINERTE (X L b Ho* (unstable) SRIEED *S ARE~ OB ABIAOE)
MR 47T HIQETHINT 38V THD.  TIULER O 7 MK DU R L
Th%h
H.* G5 RE) oETHinfi™2 153V T# 206, Ht (5 —H, C5) BEnzo
WO MR Y (i T IO x ¥ ~ L, 38—108=22TV THD.

M2 ICEIR L D eI B DRIETREL 22V BEETS 5. KEST 1 & v DEET-RHO
TR AR T-O T 075 A L THHRAE ¢ LOBA™ L bATH Db b, B
HSERIL I L b b/ CHER 22V ICIET ¢ . B TIIIRBIRII KIS T4 4 v 0 el
BEE b S AR B B HUE T ORIER REGETIRIEOKT & 7 b v g+ 2 15IC
WAEA A+ T S ICHEET B LB ~BILD. IRRRICKIST 4 288 25 IRIEIC AT
ETHTEABAELND. TORT1 4 RYWORF NN LD TH L b OnUTE
THRT L OTTAMNE LA R TICHR XU T 2. fhaclT LT ks B, Y

28) H. D, Smith, Rex, Mod. Phys., 3, 347 (1931).

20) 1. M. Morse and E. C. G. Stueckelberg, Phys. Aer,, 33, 002 (1929).
G. Jaffe, Z. Physik. 87, 535 (1934).

30) W, Bleakney, #jH! (16).

31) O. W. Richardson, 7Zyens. Farad. Soc., 25, 636 (1929),



MEBILZEDES Vol. 16n No. 5 (1942)

186 Co(RE) oM #E . - Vol. XV1

CRAEY T2 LNk ZHETH 3.

R AEOHTFRICHT

HRONIBIROBADE 2 Ipfi RERBTIC L 2R T ¥ L WRET RO N
FHT 5. ROTHERROPEMFICHATIRTS D, HiLAERBRICH T I12EKNORA
ST-OENAWTH D06, RGHT LWRET-OWMAYP X IE T2 T HEXHH R . 7 2
LBURIT A BEEHCR (absolute yield) YAMT B LI RA{ETH D

HMRITEIS %ﬁ#“émi*}TwﬁTEwIOTM@nTb%%wLTnHﬁW%Eﬂi
"‘(l&?ﬁﬁ]’t WRT DD, MRET OY X WYL 5~ LRk ER fﬂ)&ﬂ bHA

iR Lcigsn = —EARE ¢ oy

&ﬁ067— ol X & U%ﬁo*“&’m«:LLumeﬁﬁﬁﬂ%mu*w &l
T, BEMROMEHC YL TSR T

‘Table 3. The transition probabilities of the clectronic states of hydrogen wolecule.

Flectronic transition Absolute yield
15 = 35y 6.4% 1075
‘.‘:g - 323 2,4 % 10-5
15y -+ Ha* (unstable) 1L x10-5
15¢ ~» Hy¥* (unstable) 9,6 x 10-5

YT b BA BRI THIT L .

KBS T O 1 I 1 La WIRIT AT 2B I BERIMICFEA £k & ILTH Vv Ramien™
DR N —2BHICh 545, 10V FEEICHT 107 BIELRELCLNTH D, BITH
(& He, Ar. Ne A¢ Hg SFOREFFICE TR ) ™ A11EN, Z OWERROBENL
WL 3X107*~10"" DFETHHHAMELE G TH D, 1 4 v BRI 2EBHCEY
12 10 LFo b oilisE Bith .

mofﬁﬁ%mM‘%k%ﬁuﬁMO&mwuLuj&,Jmoh&m*\ B AR I A

D TFHRC L DEETA T OIT D 20 OIROMNC L S EE~LND.

i—. BTHROEIL. WSS T B L 2R E, WS T D PIGENIC L 2T = %
A ¥R BND.

m:.é@ﬁﬁmﬁMKﬁorﬁ@%ﬁ%%ém*#ﬁ?mﬁﬁntba&Lﬁmtﬁ%w
WEIT AT 2RARFDHEIL DT, O TR ISR Z2RKE L BT oMz moR

32) M. Ramien, Z. Physik, 79, 353 (1931).
33) V. Hanle und K. Larché, Handbuch d. Radiologie, Bd. VIJ1L (1933) 188.
34) W. Hanle und K. Larché, i4id, 182.



WMEILZOHES Vol. 16n No. 5 (1942)

No. 5 AUHEEF Il & 2WTRIBOIEE (528D 137

EIHRHLD b/hE R D, BEICGHTEMT 2L DEBE~LND,

., HRETHRED LA— KD T LA EBRD. . T -

PF L BRI 208 h: b MADKES TR 5 THIC BT 50T, BHTH
T B T & BB, - o

BREE GELRE) TR L, IRBIMRDI T, 355/ iAic B L i T sNss
EITAE, KELHL MBS R8N e 6V & 0N TRER ¥ 1To%k1$
W& DPETIE, TOMBIMBROBKOFE S ICELEL 2. BROMN S LEHHEERTKES
%muﬁ%&m%%fa.wOTLD%ébﬁEuﬁﬁwmmmm<soamuna.cw
BEICAT b RIOWNH LSO & B2 T REE +5.

B #
(D) TR KT, KHD B RS G B 1. 2 L7 (2

BTHEHRT 5. ,

@ WRAEATIE 'S IRIEL S BB THEIREIC AT, SR SR T D,

B) KESTORTRHHRBIRFIC L DT, ARDHWB XTI ThHR.

) (GERTRRIC KD TRRAKI OB, FETRMETRDOBE D5 T- DI
I OTHED FAX -4 TERT RO e by EFoT LickNT2 Wb
AERT-ORRE Y b, SHOFHROLTHEERE A%ER HY CI) gL T
HH RE~oR#ICIEL . ’

(5) %ﬂﬁ?®=$w¥—ﬁMKMT,@?M®Iwmmﬁmm@dittu

() BTRRDIM, LT KHER T4 v G R RWGHE & DL . o
TREMICISEICRAT S b O LEA~LA, HIBAORMNE, L0l TR
(CEN IRIECHIR LT E O f A v RO R F D T LMD,

(D BEBTFRET o b2 O FHIC L OTRIRBELE . BioT 2 Dfifeid CEicH

BN, O ER BRI,
REEREFTAITT b, AAERADENS I BT WL D7 IRtk ic I ¢ IRAEC L 2 7

AR LR AFMARERO—B LU LA Lo Ch 5.

WO W OBk B BB
H R REE (W17 5 8 1 20 | 240)



WELZEDHES Vol. 16n No.

THE DESORTION OF THE ADSORBED GASES:BY THE
IMPACT OF SLOW ELECTRONS. (II)

The Desorption of the Hydrogen Molecules Adsorbed on Platinum by
Slow Electron Impact. (II).

By Yosiwkn Istkawa.

(Abstract)

In the previous paper (This Jowrnal, 16, 86 (1942)), it was reported that the adsorbed
hydrogen wmolccule which is in the ‘.‘:;,- state is excited into 35, state by a slow electron
impact, and then dissociated into the atoms with high spzed, which causes them to leave the
surface to give the desorption preséure.

Generally, it is-probable that the H. molecule, whether in a gaseous or adsorbed phase,
should be excited to higher electronic states than the *%, state, even to the ionized states,
when bombarded by an electron of higher speeds. It is not known yet how the electionic
states of the lrly(:irogén" moleculé in the adsorbed state are deformed as compared
with those of the molecule in the gaseous phase. Therefore, the direct comparison of the
excitation potentials: for the hydrogen.molecule in the gaseous phase with those in' the ad-
sorbed state will make clear the perturbation of the: electronic_state. caused by the adsorption.
The purpose of the present work is to study the nature of the adsorbed molecule from this
direction. 7
‘ Experimental Results. The apparatus and' the procedure used are thée same as given in
the preceding report. The results obtained are graphically shown in PFig. 2, where the or-
dinate is the désorption pressure, dp, per the current, 4, of the impinging ‘electrons, and the
abscissa; the -accelerating potential, V, .for the latter. Experiments were -carried out in the
range from 7 to 60-V with the diode immersed in liquid air after heating to about 200°C.
In the desorption curve six maxima appear as shown in fhg figure. The potential with which
the maxima begin to occur in the desorption curve should be regarded, as in usual cases, as
the excitation potential of the adsorbed hydrogen Uy the electron impact. In ‘T'able 1, the
excitation potentials in the adsorbed phase obtained by the author are compared with those of
the molecule in the gaseous phase, '

In the table, the first column gives the excitation potentials of the gaseous molecule,
the second, the states excited by the corresponding excitation potentials, the third, the result-
ing transitions from the excited states, the fourth, the effect accompanied by the transition,
and the fifth, the excitation potentials obtained by the author. Why the excitation potentials
obtained by the author should be matched with the potentials for the gaseous molecule in the
way as in the fifth column will be discussed in the next section.

Dizcussions. On the platinum surface, there may he hydrogen molecules and atoms

5 (1942)
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which ‘would be expécted from the van der- Waals force and the activated adsorption, respec-
tively. To get away free from the surface; in any way, they must obtain enough kinetic
encrgy to overcome the adsorption potentials. For this purpose, the elastic collisions Letween
these adsorbates and the impinging electrons have no importance. since the impulses in the
collisions are so small that they may be neglected as compared with the adsorption potentials
or adsorption heats. So ‘the desorption is produced by the inelastic’ collisions only. Among
these, 'the collisions- between the adsorbed atoins and the ‘impinging electrons should be ruled
out, since the electronic ‘excitation energies of the -adsorbed hydrogen atoms do not interconvert
to the translational energy of the atoms. So it is necessary to consider the inelastic collisions
with the hydrogen molecules only. Among the excited states in Table 1, however, the triplet
and the unstable ionic states only give rise to the desorption, since they can produce the high
speed atoms and ions. Therefore, the excitation potenuals obtained by the aulhor are put in
the table as shown in the last column. The comparison of the excitation polentmls in the
adsorbed phase with those in the gaseous phase shows that there is no perturbation- in the
adsorbed molecule. The present work, however, does not exclude the activated or dissocia-
tive zﬁléorption. since it can not trace the adsorbed atoms because of the reason stated above.

The individual excitation potenti;a]é of the adsorbed molecule will be now discussed. In
the figure, the maxima present the probability that the corresponding states will be produced
by the electron impact. ~The first, second and third maxima all correspond to the singlet-
triplet transition. Generally, this transition is cause by an electron exchange on the impact.
Accordingly, the probability of the excitation concerned will appear as an.extremely sharp
maximum as compared ‘with the singlet—singlet-transition-or with the jonization process. This
can be seen: in the figure.

The first maximum corresponds to the wansition, 'Zy — 3%, as reported in the previous
paper. The other maxima, except the fourth, correspond to the transition from the ground
state, 'Y, to the corresponding state exciled as shown in the table. "Thus in the second case,
the excited state, 32, is produced which, changing into *5, momentarily, gives the atoms
of high speed as in the first case. In the third, there is no definite excited state, since many
triplet states of higher order are crowded in this part. These give “ Fulcher spectrum ™ when
they undergo the transition to the Y, state, which undergoes a further transition as in the
former case. So there appears only one maximum. In these cases also the fact that the
product is atomic hydrogen was similarly ascertained by the * clean up eflect” as in the fimt
case (Fig. 3).

The fifth and the sixth maxima are brought forth by H.* {unstable) and 11,+* (unstable).
As seen in the table, the critical potential where the fifth maximum takes place deviates
towards higher voltage due probably to the difference between the sensitivities of the measur-
ing apparatus, i. e., a mass-spectrograph and Pirani gauge. The author’s experiment is free
from (he secondary cflect as in the case of the mass-spectrograph (the reaction between the

products in the gaseous phase), so the probability of the excitation can be determined. In
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fact, the mass-spectrograph does not show such a maximum. That the product is an ion, can
be ‘readily recognized from the gradual increase of the clectron current during the measure-
ment (Fig. 5):

The above five maxima are due 10 the interaction between the hydrogen ‘molecule and
the impinging electron as stated.above. The fourth maximum, however, is -explainable as due
to the interaction between a hydrogen molecule ion on the surface and the electron. It is in
the neighbourhood of 22z volts- where the fourth maximum occurs. ‘The collision of the

hydrogen molecule ion with the electron brings forth the following phenomenon :
H.¥(*2) - H4+H* +kinetic energy.

"The excitation potential for this transition in the maximum probability can be determined from
the analysis of the present eipéﬁmenml results, using the term value of H,*(*J) of 15.3V
as the standard. As the fifth maximum exists in the neighbourhood of 38 V, its excitation
potential should be 38—15.3=22.7 V, which agrees apprdximalely with the observed value,
2z volt, suggesting the presence of the hydrogen molecule ion on the surface. In spite of
setting in of a strong ionization of hydrogen molecule at 15.9 V, its desorption does not take
place by electron impact. This is due to the adsorptivity of the molecule ion produced on
the surface. Accordingly. it requires a further study to determine whether the hydrogen
molecule ion has been produced preﬁousi_v by the surface action, or s produced secondarily

by the electron impaict.

The Laboratory of Physieal Chemisiry,
Kyo'o Imperiul University.
(Ang. 20, 1943.)





