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HF Radio Wave Absorption in the Nighttime 
Part II. Measurements of the Field Intensity of HF Radio Waves 

by Means of Narrow Band Receivers 

Noboru WAKAr*, Shu FuJn* and Yoshiyuki MrYAMOTo* 

Abstract: Narrow-band receivers developed for receiving exclusively the 
JJY signal in the presence of interferences by the other standard frequency 
waves with an identical carrier frequency are used since 1967 for the obser­
vation of HF radio wave absorption on board the ship of the Japanese Ant­
arctic Research Expedition. 

This paper summarizes the technicality of the receiver, and presents the 
results of measurements obtained in the 10 th JARE (Nov., 1968-Apr., 1969) 
by means of the receiver. 

Dependence of the ionospheric absorption in the nighttime on the solar 
activity was confirmed quantitatively by the same analysis as that given in 
Part I (1971) of this paper. 
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m�if:§1[iJ��{8"i'" Q t-:ct>, �IE� 0) :9-�IH!ttf:l vi7J� t.i: IJ -'z' "? 7]� 1,, f.tF1=1i�v::. f.t �. ���(1970) 

�i, 11i�Jifil§Jt!H��0)7itf5EO)t-:e0vc, WWV :tuJ:rf WWVH �{8"fa§O)J1Hir��m��OO 
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95 L -c J:Jffi 0) rnii�m� Lt.::_. 

� s ?XftmU!j fiJvc:t-ol, -c vi, wr&:a=H"1j�f1Jffl L -c�{§� � vttctiJ� G:m�r&:�alUJE-t 6 t l, 

:J , TI[*A:1J vc .J:: 6 tRUJEvc t.::_ .J:: -0 -c @' f.::_ iJ�, 196 71:f::r::. fiTJffi O)�ffitlj't{§� c fA.I i: jj�O), 

JJY 2. 5 MHz §l:{8fflffl:W5!ocmUJE��tH1= L, fA.11:f:: 11 J=JvcW¥e Lk� 9 ?XtmmUiJ, GmUJE 

� /ffl�a L k. 

� IO?X vc vi 5 MHz §t{§ ffl, � 11 ?X vc vi 10 MHz §l:{§ .ffl tRUJE�� �?X�bo L -c, ;ffl,{Ec'vi 

:::.. 0) 3 JWJr&:?&:vc .J:: � t&mU�ffil:UJE L -Cl, 6. 7:Ri"1jffi:�l!ill&J!:'ZO)�wvcvi, {fl ,JWJrE[?&:vsi: c:'fflm'. 

iJ��l,O)c', 15MHz c'O)mUJEvi��L (lf:Jf�, 1971), :::..O).J:: '5 vc�if=:BJvC�{§��� 

fi L, mu;E� �»tl! Lt.::_. 

$:.1 vc, � 9?XiJ,G�11?Xt&muic'O)mUJEif::J=J, JWJr&:?&:, 7lD't:��. ftatUO)iffi:J?�ffiLt.::_. 

@ 1 vc JJY 2. 5 MHz tu J: 'Cf 5 MHz �18ffi1lW5!m'.mUJE�O) 7'· i:1 'Y :!l 3
(
1 -v :!J" 5 A. 

Voyage 
for 

]ARE 

9th 

10th 

10th 

11th 

11th 

� 1 � 9 ?k.llURUt/,�O)mtiififflUJiJfL.L:tH:i&:ffl::W�IlfflU%:O)�� 

Frequencies Course 
Month, Year (MHz) From I To I Via 

Nov.- Dec., 1967 2.5 Tokyo Antarctica Australia 

Nov., 1968-Jan., 1969 2. 5, 5 Tokyo Antarctica Australia 

Feb.-Apr., 1969 2. 5, 5 Antarctica Tokyo Indian Ocean 

Nov., 1969-Jan., 1970 2. 5, 5, 10 Tokyo Antarctica Australia 

Feb.-May, 1970 2. 5, 5, 10 Antarctica Tokyo Indian Ocean 

Ant. 

r--------------- -- ------ -------------------- ---------. ---- .. ,. 

1
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1 MHz 2. 499 MH�/ 2. 999 / 

I 
V. I. F ;,A. 

(3 -_.i) 

SSN Observer 

100 K. IsmzAwA 

110 Y. OTA 

108 K. IsmzAwA 
R. SARUW AT ARI 

106 I. SHIRO 
T. SAKAMOTO 

106 Y. OTA 
T. HIRASAWA. 
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�ffi-t. i:zJq::iO)�*vim.J���ffiL, J:�vi 2.5MHz, T�vi 5MHz �m"O)�O)m.J� 

�. it-:J:TO)!KjlJO)fJ:ld��vi�JiO)m.J���cbGb L--C l' 0. _:O)�fil�O)t=fH�:vi, 

I. F. A. (455 kHz) O)tf:ljJ�, J�)::::.>18± 100 Hz 0)7#:lglZ$J� t � C. M. F. I. F. A. (Crystal 

Mechanical Filter I. F. A.) vc� < .: c vc J: '? --c, 2. 5 c 5 MHz �$m�O)J:-0Wif#�-C­

cb o-th..fh, 2.501 c 5.001 MHz !Jx:5J-O)��J&IJ tfj-j-_: cvCcb0. -tO)f-:oovCvi, � 

fpjffBJE�� (1st, 2nd, 3rd L. 0.) O)JWl���ibOCvi, >18 1 X 10-1 UJ:c'ct)Q.: C7J��* 

�ho. Lt-:h�'? --C, �{§�*{:$: ( B *�ffi� NRD-11 E). }C #JiO)feV1iBJB��-C-vi�;t; 

%fJ:O)c·, ;7f-ffM• G�5EfJ:JE��te:1J�fjfJ€;Lk . .: O)�{§�VC J:hvi, t Lmz��mJ�� 

{I_)� Ll ,\t, < �iJ.0)�$m�h��{i3" Li-: c L --C cl), -tO)��mJ��h� 1 kHz c·tJ:vthvi, 

JJY t!.vf�5c�vc5t/;l�{i3"-t 0.: c h�c·@" 0. 

�{i§"�lli;Jvixt�EE� (Comp.) �h. >18 60 dB O)imlfflvcbt-:'? --CvSEVif@U1'REfJVCgc:�� 

ho. i t-:-5E�f13j4:ijvC£$JE�� (S. G.) te:1J C 7 '/7 TA;] C �m I) i*:x., §l:{i§"5jiJ!'.O) 

,�lE � fi tJ: '? t-:. 

10MHz ffl�{i§";t£vi, B. P. F. (14.5,...,_,15.5 MHz), 2nd Mixer, :tuJ:ry 2nd L. 0. 

{17. 5 MHz) �i;� L k !f 7''1v 7- - .,,� - .r--.. T i=z Ji'1 '/1}';A,vc tJ: 0 Ll;7f-vi, 2. 5 tu J: U 5 MHz 

,ffi�{i§"�c@J�Ef)vc[P]t, (f-:t!.L 1st L.0. O)m.J��vi 13.0MHz) fJ:O)c·%vci:ziffiviL 

tJ:\t '· 

{�ffi Lt-: 7 '/ T -r vi, ��jlj-k O)� � 6 m 0) ;t; 1 ,:,, 7
°
7 '/ T -r c·cb oh�; �i*:@Jffr!�'a' 

co--CflJmh��§}jtJ:O)c·, �xt11tJF.5BiOC CI µV/m vcxt-t o5BiOC) O)i'R:5EO)f-:covc, � 9 ?Xfm 

iJ!UUfiJ c [P]�vc®:��tmffi:ffimJF.5!0C?JIU5E�vcJ:01J!U5E�J@'.lt fitJ:l,, �{i§"*�{:$:O)�lE c 

Lt-:. 

1J!U5Egc:�O)�{JU�i:zi 2vcffi-t. J:�O) 10MHz O){JLJvi, f�vC:tul,--cl969::q:.10}313BvC 

ttlU5E�ht-:tO)c'cbo. i:zltj::10)�% J vi JJY, w vi WWV, B vi BPV �cbGb-t ({JU 

fCvi!c:ii�h--Cl,fJ:l'7J�. _:O){tg ZUO, LOL feVt�{§�ht-:). -��m�O)�m"fiV�IP] 

5E-t o VCvi, wit call sign � @" vtvi J: l ,t:,vt-:c·cb o 7]�, i:zl 2 0) J: 5 tJ:�{i§"gc:iih· i::41J5E-t 

0VCvi, �OOttiUJ'�iltl0):9£�'!7' 1T:) .:z. -;L,, *vc 1000 Hz AJJffil\m.Ji!tlc'���h��j13j�*D 

GtJ:vthvitJ: GtJ:\t' . .:hh�i:zl 3 vcffi�h�. 

i:zi 2 0) 10 MHz 0) gc:�c·vt, O""' 10%, 20,...,_,255t, 345th· G 0)30:f'j,, 40,...,_,505t, 595th· 

J::>0)30:f'..PKcb 0 5Bil ,fi3"% C5tfi3"%vc J: o 5jOCO)��.: �h�� G h 0) vi, JJY O)m�-c-cb 

0.: c iJ�i:zl 3 c O)Jt�vc J: /tJ biJ· 0. IA]�vc, 12, 17, 27, 32, 37, 52, 575tvc� I Jtf13'J� 
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Hourly modulation schedule 

0 

30 

lZ:?J :i:�latlon l:!eJ second pulse � coll sign 

�3 �$-���M�GUKllliz����� 1-� 

{a� :h --n,, o ��\, ,{a%vi wwv m;c'�--::> --C, 9BM 7- r:) .:z. -/vVC� Q 7, 22, 425tO){a% 

vi, �t1,, JJY vctJ,<:h--CJ!x.tJ:1,,. BPV m;vi CCIR vc.IE;t:vc}Hl�tL--c1,,t"c1,,q:i�A. 

.B::;*foffil CJ:.w� t-.: '? tJ, i:>9£�1) tJ, G O)��'&ttEt--c� 0 --c, '&ttEtifl�m;0)�1[vc ct o t, 5, 

10, 15MHz --C'9BM�:h. �30)J :itJ:7'7:/.:z.-1HCl 0 --C1,,QGL,1,,. :::_O) BPV tJ�, 

12� 15,..__,25%, 30""405tvc�{a�tL--c1,,0. t-.:t!..L, 20""255tO)f<c1J�i, JJY 0)5J'{a%0)!,JJ 
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n c. d;,1.7]� BPV O){EB1ive .J: "? -c / 1 ;( V-"/L, i -er� � !::ds: 1.,, c 1.,, 5 .%'c'�1§ � :h -c 1.,, o c. 
c vettfi � :ht-:1. '. �Fa!2�iJ\ G¥1Jlt1r--t o c, � 3 0)$ BPV 0) c. s. (call sign) t 1000 

Hz '"(·It£� � :h -C 1.,, o .J: 5 TS o. 

� 2 O)r�v:t, 1968�12}1 4 SiUJ!Uift I� tJ iJ� 7 1 1J 1::
0 :/ffli� (15°N, 130°E) �mtr:fi 

i=pve� G:hk, 5 MHz 0)�18!2�'c'S o. 20 �O)lru�*9 1 �f�jve t:d-: "? -C BPV O){EB1§ 

/J�d;,I. c 6b G:h o iJ�, kO)ftgO)�f�jv:t JJY c WWV iJ�ViH�t'IA.l�OCO)�J.t'c'!�J!UiE L < �Fa 

� :h -c 1.,, o c. c iJ�, 10 MHz O)�if c IA.ltJve, � 3 c 0) xt Jtve .J: "? -c §JJ GiJ\ 'c'S o. 

2. 5 MHz O)�Fa!2�vev:t, J:.� 2 ffeUO) .J: 5 ts:5j1., '{EB'Ja t d;,I. c 6b G:h f, �i!Uf t'§- v-"11., 

a�y� 1. ,iJ�%:vct2--t"" � ,� t ts: 1.,, 0) '"(·, 11u� svfts:n\ "? t-:. 

3. tJlUn:*s* c -t O)jW;t]y 

v ::i - :!J'' - J§itJ:.O)iJ!UJE!2�iJ\ GfflWsii.tf@f� .J: d;,I. co vev:t, � 9 ?xtJ-lru"O) 7' - :!J c O);fey 

-,11:��hts:1., .J: 5 ve, 7 .:r. - s; / ;,··--to1i%0) �oc50%0)f@i�JE6b, *9305H�ve c. O)f@i 

�.J:d;,I.C-?k. kL-CC.O)OOclru�O)-ffiJ§mW�i.t�JEUK.J:o�M•W�J.tc���--t 

o c. c ve.J: "? -c, �1i*�-f*O)�fiffiEflflJ��>J<6b-C, 1 µV/m ��� c Ltd@fve�• Lk. 

tffUJEmW�OCiJ\ Gffl��g&_�:l:�>J<6b Q�O)tt•A· -'f-]11:&�vi� I$ c IA.I tts:O)'c', *Jt'c' 

i:ttJ�--t o. t-:t!.. L, � 9 ?x�iJ!UU�vi, lru�O)�ffi��18�ve .J: "? -C l:ffl�ffitBlt!..vt��18 

L-c1.,00)'"(·, ���Faffl:1:JveM--totmiE CJJYO)It£�ocvi80%) �1Jnx.ts:vt:hvfts: Gts:1.,. 

C.O)�*�-�--W�OCO)�rC�-?-CSGb:ho. 

� 4 vi, c. 0) .J: 5 ve L -c� .G:h t-:� lO?x�iJ!Uvetovt o, fflWsi!.tillUJE{@! c -��f@f O)Jtg� 

Re�veM--t o It£1t�� L -c 1.,, o. 

� g ?xtJJ:.mWsiJlfil!UJEvi�mtr:�vebt-:-? -c�M[ � :ht-=n�. te�w:�veJli�;�_Hi�n\ GO) 

�tBlve .J: "? -CtffUJEUiJ�ffiflb� 5 vtt-:t-:6b, flj�O)It£1[JiJ�to c. � , --tO)� t .BH(ts: 7' - :!J ;,j�� 

G:hts:iJ\ "'.) f-:0) 'c', WHJr�fits:bts:iJ\ "? k. i t-:�1 l?x�iJ!UV*s*vi, § r 7' - :!J 0) .J: d;,I. c 

IJ ;,j�fits:b:h -c \, \ Q ��its: 0) 'c'� "? -c 9£�--t Q. 

� s vi, � 4 � t eve L-C:k:ttHN�frj��� Ls!�, •�t�g&_��>J<6bt-:*s*�� L-cto 

� , Re�vcx·t--t 0 g&_�0)�1tvi, �$0)@:ffl i tdi� 2 ve .J: "?-cs Gb �:h 0. it-:, �fiffi 

��1*�vi, � 3 0) .J: 5 vets: o . .::,ti GO)�vevi, *Jt'"(·� G:ht-=*s*t!..vf'"(·ts: <, J:t�O)t-: 

60� 8 ?x�iJ!UtJ-lruO) t 0) tm:lt L-C So. �$0){@IO) 5 ��I$ cAts: o O)vi, {l{UJE1@IO)m 

J.tve'*] L -c --t0)�7- - :!J 0)1J}�i31 ({EB1a0)1J-�) �fits:1., , �Fa�J.tO)�iE�M[ Lt-:t-:6b 

'c'S � ' � Gve)W]�tBlve .J: "? -c vi' JJY J.;Jjf-O)ifliJ!lO){l{UJE*s* t �1Jn L -cs Q .  L t-:iJ� "? 
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� 5 �10i?Zfm1ll1Jvc:t:ovt 0 JJY 5 MHz(J:tjt'.) 

t 2. 5 MHz CHJ:) ��vcxt-t 0 -;�UJ 

�JI£� ffiWJlt�tt 

5MHz 10MHz 11. 8 MHz 
Voyage SSN (JJY) (JJY) 

I 
(ZUO) (JJY) (JKI-4) 

a b a b a b a b a b 

2-3rd 200-180 -3.64 3.9 -5. 24 2. 15 -4. 47 2.45 0.001 0.26 1. 93 0.45 
6th 50-40 -1. 51 2.44 3. 79 0.28 0. 75 1. 80 

7-8th 23-72 -2. 72 1. 31 7. 14 0.006 
10th 110-108 0.80 2. 16 -1. 26 0.96 

- 2.5MHz 5MHz 10MHz 11. 8 MHz Voyage SSN 

I 
(JJY) (JJY) (ZUO) (JJY) (JKI-4) 

2-3rd 200-180 0.09 0. 11 0. 12 0.04 0.08 
6th 50-40 0.05 0.02 0. 1 

7-8th 23-72 0.03 <0.01 
10th 110-108 0.05 0.05 

L, �8?kWu!U:fc'O)�UZ.s"JmU5Eifa:5!HCML---Cvi, **� (1970) ��P,ij�;hfc_\,,. 

� I $vc1ovt 0*5:!f!:��*9-t Q l, ::k�fi5Jj;O)(fVif'c¥-it1' !7 ;HC}:d-: Q m�•}JiUJiJ'J.l:Wu!IJ 

*5:!f!:�M�L---C, ?j(O)l5�*5��fflk. 
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(1)�Fa90)1!UiJill!&Ji:£vi:k�i5iblfHC{t{ff L, k°O)�E§vii""'·Oc� G.tl -n, 0(WAKAI, 1968) 

�Fa9 E }i!O)�r*ltO)�{Uc J: 0 t 0) c�x. Gh0. 

(2)�¥Elffiffl¥Bt0)'.3l'.{§�JF.5iltO)�ffla-9.;£vC�fUtJ:' �frffil!&Jtslf*���raivc}Jt5l L' ft• 

-:ft;, 7c: 1j. X. k. 

c O)jL8iF• G*Jt0)*5*'1c:��-r 0. •rn?kiJilf!Uvc� L -c vi, tt� (1968i:J:.l l 13 � 1213 j · 

vc;to\,, -c vi ssN Ct§xt �,8�0) 12 n JH$ibSJ2-:l$J{uD vi*9110c-� 9 , �� (19691P 2 13 � 4 

JD vC;to\,,-Cvi�?XT�;lt§vC)v:,-CM]I08c'�0k.; Lk.iJ�0-C, .6?XiJiil!U (SSN=50"-' 

40) J: 9:k�i5ibltvi7(�\,,hvfc-�0iJ�. �2 0) b it-=.vi�3 0) I vi, 2.5MHz vcM 

L -C vi&:, f L t. 1 O<'XiJill!U 0) *5 *vi7( � tdll!'1c: ffi L -C vi\,, tJ: \,,. LiJ• L, 5 MHz vcmJ L -C 

vi, .6?XiJilf!UO){fi""t'0m['1c:q!(�L-C, vi07J•VC�?l:VJ: .b itdi I �ffel,-C\,'Q. c.tt 

G '1c:*i� L -c•IO<'XiJilf!U0)*5*vi, • I $vc:tovt 0 *5wa'1c:!l--::5vt-C, �Fa91lUftJi!IJ&JtslO):;k� 

i5iJI1Jc J: 0 {�fftl:'1c:1it�!J L ts: c \,' 5 c c iJ� c' � J: ? . . . 

4. � � 

• 9 ?XiJilf!UJ;J,�O)lf!U;Evi, k-ht), fiJO)Jt!t:15'* lE-=fO) d,1-0)lf!U;E c AtJ: 0 -C, El ib1¥Jvc;iimcll!U 

;£0) c·� 0 c c 7J��@, c·� 0 -c, •• Ji!IJ&JtslO)�ra,7;rjm C -c 0)�11::'1c:>1<oo 0 c c 7J�, �WO) 

§ 1¥)0)-":)c·� 0 t-=.. LiJ• L, c 0) § Ef]VCiJ.tJ: 5 7' - � c L -cmtEfUffl L 5 0 O)vi, •10?k 

iJill!U 0) 1 @JtC: vttJ: 0) c·, A,f&O)lf!U;E7. - � 0) �ffl'.'1c: i 0 -c, �Fa91J&Ji:£0)Jl!!7J*�11::�1i.'1c: §Ji 

G iJ • vc L ts:\, , c � x. -c \, , 0 

• I iffi'1c:�oo-c *Jtvc;to\,, -c vi, fflltJill!&Ji:£:l:'1c:>1<oo 0 vc � t-=. 0 -c, ll!U;E7. - � O)i"°� -c 

'1c: ffl\,, -c Mfi'1c: rrtce 0 t.:. i""tceh 1?1itltJil C .1: 5 =&L0)�-'1c:�1J! L k., SJ2-:l$JEFJiJ·":)�:ffil¥JtJ: 

Jf:Z�\,,�fitce0t-=.. LiJ·LtceiJ�G. •rn££ (�:ti:. 1971) vc;to\,,-Ckh0J: 5vc, 'fl*Ji!C 

.i: 5!L*vc11&Ji:£vi�.1Joi""0vt.nc·t, �f*c L-CC.i: 5=&LO)J_iltviYtJ:\,,O)c·, CO)J: 5tJ: 

J&�\, ,iJ�Mfi*5*vcj(� tce�•'1c:1J.x. -C\,, 0 c vi�x. Gntce\,,. 

5. � � 

*Jtvc;to\,,-cffl Gnk.*5:�M· G<'XO) c ciJ�*6��.n0. 

(l)ffl�fflili'tt§][O)�{B"��� L -c' JJY O)d,l.�'.3l'.m-r Q t-=.oovC�JB Ltd�ffi�'.3l:{B"t!\Hi. 
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