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Results for the planet’s dayside were described in Part I. Here we discuss the nocturnal hemisphere, with 
details of infrared thermal emission (IRTE) imaging and the Ashen Light (AL). Images of the IRTE revealed 
up to nine topographic features upon the surface of the planet and enabled the slow rotation rate of the 
surface to be measured for the first time from amateur images. D. Gasparri recorded subtle, IR-absorbing 
low-altitude clouds of large scale, which were more prominent in 2009 than in 2017. The 2017 inferior 
conjunction saw remarkable high resolution reached by P. Miles and A. Wesley: the small bright spots they 
resolved upon the planet’s surface might provide evidence for active volcanism. The AL was recorded in a 
small number of visual observations, with only a few sightings confirmed by a second observer. However, 
on 2009 Mar 12 the AL was imaged in the visible waveband by Gasparri and – at the same hour – indepen-
dently observed at the eyepiece by G. Adamoli. The few positive AL sightings seem to be linked to solar 
Coronal Mass Ejection events. We review possible mechanisms to account for the AL.

Introduction

This paper, which is a continuation and sequel to Part I,1 deals with 

nightside phenomena. We covered seven inferior conjunctions 

(IC), with the observers and elongations listed in Part I. Our obser-

vations of the nightside infrared thermal emission (IRTE) were all 

PDGH�ZLWKLQ�WKH�QHDU�LQIUDUHG���a����±����QP���W\SLFDOO\�ZLWK�D�
��PLFURQ���P��¿OWHU��DW�WKLV�ZDYHOHQJWK�WKH�DWPRVSKHUH�RI�9HQXV�
LV�WUDQVOXFHQW��6RPH�REVHUYHUV�H[SHULPHQWHG�ZLWK�¿OWHUV�KDYLQJ�D�
GLuHUHQW�SDVVEDQG�

The nightside infrared thermal emission

,PSRUWDQW�JURXQG�EUHDNLQJ�VWXGLHV�KDYH�SUHYLRXVO\�EHHQ�SXEOLVKHG�
E\�6HFWLRQ�PHPEHU�'DQLHOH�*DVSDUUL�� Mapping the surface features 

WKURXJK� WKH� ��P� DWPRVSKHULF� ZLQGRZ� VRPHWLPHV� UHYHDOHG� YHU\�
VXEWOH� DOEHGR� FKDQJHV� DSSDUHQWO\� FDXVHG� E\� YDULDEOH�� ODUJH�VFDOH�
ORZHU�FORXGV��2QJRLQJ�YROFDQLF�DFWLYLW\�ZRXOG�DOVR�ORFDOO\�FKDQJH�
albedo:3 could it explain the rather subtle, large-scale variations over 

WKH�FRXUVH�RI�D�IHZ�GD\V�UHYHDOHG�E\�*DVSDUUL"
$�KLJKOLJKW�RI�WKH�SUHYLRXV�HLJKW�\HDU�F\FOH�KDG�EHHQ�WKH�¿UVW�

DPDWHXU� LPDJLQJ�RI� WKH� ,57(�� LQ�������ZLWK�VRPH� LQGLFDWLRQ�RI�
FRDUVH�VXUIDFH�WRSRJUDSK\���� To avoid excessive irradiation, such 

GDWD�FDQ�RQO\�EH�REWDLQHG�DW�D�QDUURZ�FUHVFHQW�SKDVH��\HW�QRW�WRR�
FORVH�WR�,&��7KH�GDUN�SDWFKHV�PRVW�HDVLO\�FDSWXUHG�GXULQJ�WKH�HYH-
ning elongations correspond with elevated (and cooler) terrain 

about Beta Regio and Phoebe Regio. That the same features are 

REVHUYHG�DW�HYHU\�LQIHULRU�FRQMXQFWLRQ�LV�SODLQ�IURP�)LJXUHV��±���
*DVSDUUL�ZDV�DEOH�WR�LGHQWLI\�DV�PDQ\�DV�VHYHQ�VXUIDFH�IHDWXUHV�� 
and for the present report recognised nine. Willem Kivits drew at-

WHQWLRQ�WR�WKH�,57(�EHLQJ�YLVLEOH�HYHQ�LQ�GD\OLJKW��ZLWK�SKDVH�DV�
KLJK�DV������+RZHYHU��PRVW�REVHUYHUV�IRXQG�LW�PRUH�FRQYHQLHQW�
to wait till after sunset.

$W�,&�LQ������WKURXJK�XVH�RI�VSHFLDO�HTXLSPHQW��DQG�LQ�SDUWLFX-

ODU�D�QDUURZEDQG�,5�¿OWHU��3KLO�0LOHV�DQG�$QWKRQ\�:HVOH\�ZHUH�
DEOH�WR�DFKLHYH�UHPDUNDEO\�KLJK�UHVROXWLRQ�LQ�WKH�,57(��UHYHDOLQJ�

several compact bright spots that rotated with the ground.� These 

bright spots might be interpreted in terms of active volcanism, as 

discussed later.

IC in 2007: inferior conjunction Aug 18

1R�VXLWDEOH� LPDJHV�ZHUH� VXEPLWWHG�SULRU� WR� ,&��'XULQJ�����:��
�����6HS���±����$��YDQ�.UDQHQEXUJ�FDSWXUHG�VXUIDFH�GHWDLOV�ZLWK�
D�¿OWHU�SDVVLQJ�ZDYHOHQJWKV�ORQJHU�WKDQ����QP�� The IRTE was 

DOVR�LPDJHG�E\�'��/��$UGLWWL�DW����QP��6HS�����E\�µ«�VHYHUHO\�
RYHU�H[SRVLQJ�WKH�SODQHW�LQ�WKH�,5��,�KDYH�WULHG�WKLV�DW����QP�EH-
IRUH��DQG�JRW�QHJDWLYH�UHVXOWV�RQ�WKH�QLJKWVLGH��EXW�WKLV�LV�WKH�¿UVW�
WLPH�,�KDYH�XVHG�VR�ODUJH�DQ�DSHUWXUH�DV�WKH�&����6XEMHFWLQJ�WKLV�
image to a substantial and careful levels stretch in Photoshop, it 

VHHPV�WR�PH�WKDW�WKH�QLJKWVLGH�JORZ�PD\�MXVW�DERXW�EH�GHWHFWHG��
7KLV� KDV� EHHQ� GHPRQVWUDWHG� EHIRUH�ZLWK� �����	����QP�¿OWHUV��
ZKHUH�WKH�HuHFW�VHHPV�WR�EH�PXFK�PRUH�YLVLEOH�¶�7KH�YLVLEOH�VSHF-
WUXP�VWUHWFKHV�IURP�DERXW����±���QP��

IC 2009 Mar 27

%HIRUH�,&��*��	�-��$FNHUPDQQ�LPDJHG�VXUIDFH�GHWDLOV� LQ� WKH�,5�
RQ������0DU���±����)LJXUH�����DV�GLG�5��%RVPDQ�RQ�0DU���±����
ZKLOH�*DVSDUUL��0DU���±����DQG�.��<XQRNL��0DU���±����PDSSHG�
WKH�GHWDLOV�WKH\�LPDJHG� 7KH�GDUN�VLGH�ZDV�DOVR�VXFFHVVIXOO\�LP-

DJHG�E\�7��$NXWVX�RQ�0DU����.LYLWV� RQ� -DQ���±0DU��� �HYHQ� LQ�
EURDG�GD\OLJKW���6��.RZROOLN�RQ�)HE���±0DU����)��-��0HOLOOR�RQ�
0DU��±��DQG�'��$��3HDFK�RQ�0DU���

0HDVXULQJ�WKH�GDLO\�FKDQJH�LQ�SRVLWLRQ�RI�WKH�VXUIDFH�IHDWXUHV��
*DVSDUUL�����PP�6&7��ZDV�DEOH�WR�FRQ¿UP�WKH�V\QRGLF�URWDWLRQ�
SHULRG�RI�9HQXV�DV��������G�����:LWK�D�UHVROXWLRQ�RI����DUFVHF��WKH�
features Asteria Regio, Beta Regio, Devana Chasma, Hyndla Regio, 

Navka Planitia and Phoebe Regio�ZHUH�GH¿QLWHO\� LGHQWL¿HG�IURP�
Magellan�DOWLPHWU\��VHH�)LJXUH����*DVSDUUL�ZDV�DEOH�WR�WDNH�WKH�SUR-

FHVVLQJ�PXFK�IXUWKHU��DQG� WR�HQWLUHO\�HOLPLQDWH� WKH�DOEHGR�DULVLQJ�
IURP�VXUIDFH� WRSRJUDSK\�E\�GLYLGLQJ�LPDJHV�XSRQ�DOWHUQDWH�GD\V��

The eastern & western elongations of 
Venus, 2007–’17
II. The nocturnal hemisphere



150 J. Br. Astron. Assoc. 129, 3, 2019

McKim:  The eastern & western elongations of Venus, 2007 –’17; Part II

$IWHU�WKLV�VRPH�ZHDN�ODUJH�VFDOH�IHDWXUHV�±�EHOLHYHG�WR�EH�ORZ�ODWL-
WXGH�,5�DEVRUELQJ�FORXGV�±�UHPDLQ��VHH�)LJXUH����

$IWHU�,&��*��	�-��$FNHUPDQQ�LPDJHG�VXUIDFH�GHWDLOV�RQ�$SU�
���� VHH� )LJXUH� �� IRU� WKH� FKDUW� FRQVWUXFWHG� IURP� DOO� WKHLU� �����
LPDJHV��.LYLWV�FDXJKW�WKH�GDUN�VLGH�HPLVVLRQ�RQ�$SU���±0D\����
�DJDLQ��ZLWK�WKH�6XQ�ZHOO�DERYH�WKH�KRUL]RQ���DV�GLG�6��:��0DVVH\�
RQ�$SU���±���

IC 2010 Oct 29

No relevant images were submitted.

IC 2012 Jun 6

%HIRUH�,&��VXFFHVV�ZDV�DFKLHYHG�E\�$UGLWWL�������0D\������-��%RX-

GUHDX��0D\���±����ZLWK�VXUIDFH�GHWDLOV���*DVSDUUL��0D\�����ZLWK�
VXUIDFH�GHWDLOV���7�� ,NHPXUD��0D\������.LYLWV� �$SU���±0D\������
0HOLOOR� �0D\���±����ZLWK�VXUIDFH�GHWDLOV��)LJXUH����DQG�<XQRNL�
�0D\���±����

)ROORZLQJ�,&��WKH�,57(�ZDV�FDSWXUHG�E\�.LYLWV�RQ�-XQ����	�
-XO���

.LYLWV� UHSRUWHG� WKH�$VDKL� ���QP� ¿OWHU� WR� EH� VXSHULRU� WR� WKH�
6FKRWW�����QP��DQG�VXFFHHGHG�LQ�LPDJLQJ�WKH�,57(�LQ�IXOO�GD\-

OLJKW��+H�DOVR�JRW�D�SRVLWLYH�UHVXOW�ZLWK�DQ����QP�¿OWHU�RQ�0D\����

IC 2014 Jan 11

3ULRU�WR�,&��VXFFHVVIXO�ZRUN�ZDV�GRQH�E\�%RXGUHDX��-DQ����ZLWK�
VXUIDFH�GHWDLOV���,NHPXUD�������'HF��±������-DQ�����0DVVH\��'HF�
��±�����0HOLOOR� �'HF� ��±���� DQG�:HVOH\� �'HF� ��±����ZLWK� WKH�
URWDWLRQ�RI�VXUIDFH�GHWDLOV�GHPRQVWUDWHG��'HF���±����)LJXUH����

No relevant images were submitted following IC.

IC 2015 Aug 15

No relevant images were submitted.

IC 2017 Mar 25

3ULRU�WR�,&��VXFFHVVIXO�LPDJHV�ZHUH�WDNHQ�E\�$NXWVX��)HE���±0DU�
����ZLWK�VXUIDFH�GHWDLOV��)LJXUH�����$UGLWWL��0DU����ZLWK�VXUIDFH�GH-
WDLOV���%RXGUHDX��0DU�����ZLWK�VXUIDFH�GHWDLOV���*DVSDUUL��)HE���±����
ZLWK�VXUIDFH�GHWDLOV��)LJXUH�����0HOLOOR��0DU��±����ZLWK�VXUIDFH�GH-
WDLOV��DQG�0LOHV��-DQ���±)HE�����0LOHV�FDSWXUHG�WKH�,57(�WZR�IXOO�
PRQWKV�SULRU�WR�,&��*DVSDUUL�FRPELQHG�KLV������������	������,&�
ZRUN�WR�LGHQWLI\�DQG�PDS�QLQH�VXUIDFH�IHDWXUHV��)LJXUH����

*DVSDUUL�DJDLQ�GLYLGHG�RQH�QLJKW¶V�LPDJH�E\�DQRWKHU�WR�VHDUFK�
IRU�GLuXVH�ORZ�FORXGV��&RPSDUHG�ZLWK�,&�LQ�������RQO\�D�WUDFH�RI�
VXFK�IHDWXUHV�FRXOG�EH�GHWHFWHG��VHH�)LJXUH���

)ROORZLQJ�,&��DQG�DV�DOUHDG\�UHSRUWHG�LQ�GHWDLO�HOVHZKHUH�� 
WKH�PRVW�UHPDUNDEOH�ZRUN�LQ�WKLV�¿HOG�IRU� WKH�6HFWLRQ�WR�GDWH�
ZDV�DFKLHYHG�E\�0LOHV�DQG�:HVOH\��7KH\�XVHG�D�VSHFLDOO\�GH-

VLJQHG� QDUURZEDQG� ¿OWHU� �%:+0� ��QP�� V\VWHP� LQ� FRQMXQF-

WLRQ�ZLWK�D�IXOO\�EDwHG��ODUJH�GLDPHWHU�LQVWUXPHQW��8VLQJ�WKLV�
HTXLSPHQW��DQG�REWDLQLQJ�JUHDWO\�HQKDQFHG�,57(�LPDJHV��0LOHV�
DQG�:HVOH\�GUHZ�DWWHQWLRQ�WR�D�SDUWLFXODUO\�EULJKW�VSRW�QHDU�WKH�
HTXDWRU� DQG� FORVH� WR� WKH� ERXQGDU\�ZLWK� WKH� SODQHW¶V� GD\VLGH��
7KH� VSRW� LV� VKRZQ� LQ� D� VHTXHQFH� RI� LPDJHV� LQ� )LJXUH� ��� DQG�

Figure 1. Left��7KH�,5�WKHUPDO�HPLVVLRQ��,57(��DQG�VXUIDFH�GHWDLO�FDSWXUHG�E\�*��	�-��$FNHUPDQQ�
ZLWK����PP�'.�&DVV���6FKRWW�����QP�¿OWHU�DQG�$97�)���%�FDPHUD�������0DU���G��������87��
Right��6XUIDFH�PDS�IURP�DOO�WKH������,5�WKHUPDO�HPLVVLRQ�GDWD�E\�*��	�-��$FNHUPDQQ��1RUWK�LV�
uppermost.

Figure 2.�7KH�,57(�DQG�VXUIDFH�GHWDLO�PDSSHG�E\�'��*DVSDUUL�������
0DUFK� ����PP�6&7��67��;0(�FDPHUD��6FKRWW� �����P�¿OWHU���ZLWK�
Magellan�DOWLPHWU\�PDS��1RUWK�LV�XSSHUPRVW�

Figure 3.�/DUJH�VFDOH�FORXGV�LQ�WKH�ORZHU�DWPRVSKHUH�RI�9HQXV�UHYHDOHG�E\�'��*DVSDUUL�������0DUFK�	������)HEUXDU\�ZLWK����PP�6&7��67��;0(�FDPHUD��
6FKRWW������P�¿OWHU��,Q�WKHVH�UHYHUVHG�DOEHGR�LPDJHV��WKH�ODUJH�YHUWLFDO�EODFN�VWUXFWXUH�LV�WKH�YDVWO\�RYHUH[SRVHG�VXQOLW�FUHVFHQW�RI�9HQXV��)DLQWO\�YLVLEOH�WR�
WKH�OHIW�LV�WKH�,57(�IURP�WKH�GDUN�KHPLVSKHUH�RI�9HQXV��IURP�ZKLFK�WKH�WRSRJUDSK\�KDV�EHHQ�HOLPLQDWHG�E\�GLYLGLQJ�RQH�LPDJH�E\�DQRWKHU��1RUWK�LV�XSSHUPRVW�



151J. Br. Astron. Assoc. 129, 3, 2019

McKim:  The eastern & western elongations of Venus, 2007 –’17; Part II

FRPSDUHG�ZLWK�VXUIDFH�WRSRJUDSK\�
LQ�)LJXUH���

Measurement shows the bright 

VSRW�ZDV� QR� ODUJHU� WKDQ� ���NP� LQ�
GLDPHWHU��QRW�EHLQJ�IXOO\�UHVROYHG��
it could be much smaller. As al-

UHDG\�QRWHG�� the most exciting pos-

VLELOLW\�ZRXOG�EH�DQ�DFWXDO�YROFDQLF�
eruption, though interpretation of 

VWURQJO\�SURFHVVHG�LPDJHV�PXVW�DO-
ZD\V�EH�GRQH�ZLWK�FDUH��VEX data 

VKRZ� WKDW� FORXG� YDULDELOLW\� �SHU-
KDSV�RI� WKH� W\SH� UHFRUGHG�E\�*DV-
SDUUL�� FDQ� FDXVH� VLJQL¿FDQW� YDULD-
tions in surface brightness, which 

REVHUYDWLRQV�DW�D�¿[HG�ZDYHOHQJWK�
FRXOG�QRW�UHFRUG��LW�LV�SRVVLEOH�WKDW�WKLV�IDFWRU�FRXOG�DFFRXQW�IRU�
the brighter feature.

7KH�ORFDWLRQ�RI�WKH�EULJKW�VSRW�LOOXVWUDWHG�LQ�)LJXUH���ZDV�LQ�D�
lowland area just south of E. Eistla Regiones��FHQWUHG�XSRQ����1��
���(���$�VHFRQG��EULJKWHU�VSRW�D�OLWWOH�ZD\�IROORZLQJ�WKH�¿UVW�RQH�
appeared to further brighten as it approached the Central Meridian 

�&0��RQ�0D\���	����,W�KDV�EHHQ�UHPDUNHG�WKDW� WKH�VSRWV�PLJKW�
EH�LQWULQVLFDOO\�ZDUPHU�SODFHV�RQ�WKH�SODQHW¶V�VXUIDFH��DQG�DSSHDU�
EULJKWHU�ZKHQ�WKH\�DUH�FORVH�WR�WKH�FHQWUH�RI�WKH�GLVN�EHFDXVH�RI�WKH�
reduced path length through the clouds there.�

Discussion of IRTE results

7KH� ����±¶��� GDWD� KDYH� UHYHDOHG� PXFK� PRUH� WRSRJUDSKLF� GH-
WDLO� WKDQ� SUHYLRXVO\�� 7KH� LPSUHVVLYH� LPDJH�SURFHVVLQJ� VNLOOV� RI�
*DVSDUUL�UHYHDOHG�WKH�SUHVHQFH�RI�ZHDNO\�DEVRUELQJ�ORZ�DOWLWXGH�
FORXGV�� 7KHVH� ZHUH� OHVV� HYLGHQW� LQ� ����� FRPSDUHG� ZLWK� ������
This is interesting because Melillo, in reviewing his IRTE data for 

����±¶����TXLWH�LQGHSHQGHQWO\�FRQFOXGHG�
WKDW�LWV�LQWHQVLW\�ZDV�YDULDEOH��KH�IRXQG�LW�
ZHDNHVW�DW�,&�LQ������FRPSDUHG�ZLWK�WKH�
ODWHU�\HDUV��DQG�SHUKDSV�VWURQJHVW�LQ������

7KH�LQIUDUHG�EULJKW�VSRWV�FDSWXUHG�E\�
0LOHV�DQG�:HVOH\�might provide evidence 

RI�DFWLYH�YROFDQLVP�� LQ�ZKLFK�FDVH� WKH\�
would constitute a remarkable ground-

EDVHG�GLVFRYHU\���+RZHYHU��ZH�PXVW�UH-
call that these observations are of a deli-

cate nature, requiring strong processing 

and hence great care in interpretation. On 

the other hand, in Part I we suggested that 

there was other evidence for some recent 

FKDQJH�LQ�WKH�SODQHW¶V�DWPRVSKHUH��EDVHG�
upon bright cloud distribution and cusp 

extension data.1 The long-running trend 

IRU� D� FRQVLGHUDEO\� KLJKHU� SHUFHQWDJH� RI�
bright clouds in the S. hemisphere was 

DSSDUHQWO\� UHYHUVHG� GXULQJ� ������ ZKLOH�
the degree of atmospheric scattering at 

,&�LQ������	������ZDV�FRQVLGHUDEO\�OHVV�
than in comparable earlier elongations. 

2I� FRXUVH�� WKHVH� W\SHV� RI� REVHUYDWLRQV�
PD\�EH�XQUHODWHG�

The Ashen Light

Too few visual observers followed 

9HQXV� XSRQ� D� GDUN� VN\�� WKH�$VKHQ�
/LJKW� �$/�� LV� IDLQWHU� WKDQ� WKH� WZL-
OLJKW� VN\�� VR� QHJDWLYH� LPDJLQJ� UH-
cords made during twilight can be 

of no possible value in disproving 

visual sightings taken against a dark 

background. Cusp extensions as-

VLVW�WKH�H\H�WR�VXJJHVW�DQ�LOOXVLRQ�RI�
WKH� QLJKWVLGH¶V� SUHVHQFH�� EXW� QHDUO\�
DOO�SRVLWLYH�$/�VLJKWLQJV�ZHUH�PDGH�
outside the period when there were 

VLJQL¿FDQW� H[WHQVLRQV�� ,Q� DQ\� FDVH��
close to IC the planet can never be 

seen upon a dark enough background.

(ORQJDWLRQV�GLuHU�LQ�IDYRXUDELOLW\�IRU�PDNLQJ�VHDUFKHV��DV�H[-

plained elsewhere.��0DQ\�JHQHUDO�UHYLHZV�RI�WKH�$/�H[LVW��ZH�FLWH�
RQO\�6KHHKDQ�et al���������KHUH���ZKLOH�*LQJULFK��������VXJJHVWV�
how lunar occultations might help resolve the problem.��

7KH�$/�LV�D�YLVXDO�ZDYHEDQG�SKHQRPHQRQ��7KHUH�DUH�PDQ\�GLI-
IHUHQW�RSLQLRQV�XSRQ�WKH�ZDYHOHQJWK�UDQJH�RI�WKH�KXPDQ�H\H��ZH�
VKDOO�DGRSW�� ����±���QP�DV�WKH�H[WUHPH�OLPLWV�� The violet limit 

ULVHV�VLJQL¿FDQWO\�LQ�ZDYHOHQJWK�ZLWK�DJH�
7KH�PRVW�VLJQL¿FDQW�QHZ�GHYHORSPHQW�ZDV�DJDLQ�GXH�WR�*DV-

SDUUL��ZKR�LPDJHG�WKH�$/�LQ�WKH�YLVLEOH�ZDYHEDQG�RQ������0DU�����
)RU�WKH�PRVW�SDUW��DWWHPSWV�WR�ZLWQHVV�WKH�SKHQRPHQRQ�ZHUH�YLVXDO�
RQHV��$GDPROL��%DXP��*UD\��0F.LP��0DFV\PRZLF]�DQG�1LHFKR\�
RIWHQ�VHDUFKHG�YLVXDOO\��ZKLOH�*DVSDUUL�DQG�.LYLWV�FDUULHG�RXW�YDOX-

able long exposure tests (see Part I, Table 1, for observer location 

DQG�HTXLSPHQW���1LHFKR\¶V�IXOO�UHVXOWV�DUH�SUHVHUYHG�LQ�WKH�6HFWLRQ�
UHFRUGV��RQO\�D�VXPPDU\�LV�JLYHQ�KHUH�

0DNV\PRZLF]��MRLQLQJ�XV�IURP�����(��YHU\�IUHTXHQWO\�H[SHUL-
HQFHG�WKH�LOOXVRU\�IRUP�RI�WKH�$/�LQ�GD\OLJKW��EXW�IRXQG�WKDW�LW�H[KLE-

LWHG�D�GLuHUHQW�IRFXV�WR�WKH�FUHVFHQW��+H�DOVR�
UHFRUGHG�D�GHJUHH�RI�SDWFKLQHVV��:��+��+DDV�
has observed such patchiness both inside 

the crescent as well as upon the surrounding 

VN\�� GHPRQVWUDWLQJ� WKDW� LW� LV� LOOXVRU\�11 As 

0DFV\PRZLF]� UHFRUGHG� VRPHWKLQJ� RWKHU�
WKDQ�WKH�FODVVLF�$VKHQ�/LJKW��ZH�GR�QRW�FLWH�
KLV�GD\OLJKW�ZRUN��ZKLFK�PD\�EH�VHHQ�DW�WKH�
$/32�-DSDQ�ZHEVLWH���

)RU� WKRVH�ZKR� LQVLVW� XSRQ� D� GDUN� �RU�
QHDUO\�GDUN��VN\�DQG�D�PRGHUDWH�WR�ODUJH�
DSHUWXUH��ZH� KDYH� SRVLWLYH�$/� VLJKWLQJV�
GXULQJ�����:������(�	�����(��1LHFKR\�
ZDV�PRVW�LPSUHVVHG�ZLWK�LW�RQ������$SU�
��� ZKHUH� WKHUH� ZDV� KLJK� FRQWUDVW� ZLWK�
WKH�EDFNJURXQG��,W�ZDV�DW�����(�DOVR�WKDW�
*DVSDUUL� LPDJHG� WKH�$/�� RQ� DQ� HYHQLQJ�
when Adamoli made a positive visual 

UHFRUG��7R�1LHFKR\�� WKH�$/�DSSHDUHG� WR�
show colour on a few evenings: e.g., 

SDUWO\� EURZQLVK� RU� UHGGLVK� RQ� ����� -XO�
��� ����� -DQ� ���	����� DQG� �����$SU� ���
	�����etc��$GDPROL�VDZ�WKH�FRSSHU\�WLQW�
VHYHUDO�WLPHV��VHH�EHORZ���DQG�/RQJVKDZ�
also had one such impression.

Figure 4.�7KH�,57(�DQG�VXUIDFH�GHWDLO�FDSWXUHG�E\�)��-��0HOLOOR�������
0D\���±���ZLWK����PP�6&7��6WDUOLJKW;SUHVV�0;���FDPHUD��6FKRWW�
��P�¿OWHU����±���LPDJHV�RI��V�H[SRVXUH�DW�¦�����6RXWK�LV�XSSHUPRVW�

Figure 5.� 7KH� ,57(� DQG� VXUIDFH� GHWDLO� FDSWXUHG� E\�$��
:HVOH\�RQ������'HF���G��������87�	�'HF���G��������
87�� ���PP� UHÀ��� $6,���00� FDPHUD� ZLWK� 7KRUODEV�
)(/+�����QP�ORQJSDVV�¿OWHU����PLQ�DW����ISV�DQG���PLQ�
DW��ISV�UHVSHFWLYHO\��6RXWK�LV�XSSHUPRVW�
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,W�ZDV�FRQVLGHUHG�QHFHVVDU\�WR�UHFRXQW�WKH�REVHUYDWLRQV�LQ�PRUH�
GHWDLO�WKDQ�XVXDO��LQ�DWWHPSWLQJ�WR�¿QG�D�VROXWLRQ�WR�WKH�$/�SURE-

lem. Observations were made in integrated light (INT) unless stat-

HG��:H�OLVW�RQO\�VLJKWLQJV�GXULQJ�WZLOLJKW��7��RU�DW�QLJKW��1��±�ZKHQ�
WKH�QLJKWVLGH�DSSHDUHG�OLJKWHU�WKDQ�WKH�EDFNJURXQG�VN\�±�DQG�IRU�
which the observer seemed convinced. In the following text we 

KDYH�TXRWHG�WKH�REVHUYHUV¶�RZQ�GHVLJQDWLRQV�RI�7�DQG�1��EXW�WKH�
precise angle of the Sun below the horizon could be obtained from 

WinJUPOS. Times are quoted for the end of an observing session 

at an E. elongation and upon commencement at a western one. 

µ2%¶�VLJQL¿HV�WKH�XVH�RI�DQ�RFFXOWLQJ�EDU��µD�Y�¶��GHQRWHV�DYHUWHG�
YLVLRQ�DQG� µQ�Y�¶�PHDQV� µQRW�YLVLEOH¶��:UDWWHQ�QXPEHUV�RI�¿OWHUV�
XVHG�DUH�GHQRWHG�E\�µ:¶�

IC 2007 Aug 18

2007E

:LWK�9HQXV�VRPH����VRXWK�RI�WKH�6XQ�DW�
IC, conditions were not favourable. Some 

SRVLWLYH�VLJKWLQJV�FDPH�WR�KDQG�RQO\�DIWHU�
WKH�VXPPDU\�SXEOLVKHG�DW�WKH�WLPH��

$GDPROL� ����PP� 0DNVXWRY�
&DVVHJUDLQ��0.7���UHSRUWHG�WKH�$/�RQ�
-XQ�����������87��7����µIDLQW�EXW�GH¿-

QLWH¶�ZLWK�:���DQG� D�Y��ZLWK� WKH�GDUN�
OLPE�VHHQ��-XQ�����������87��7����µUDWK-

HU�HDV\¶�ZLWK�:���DQG�D�Y���RQ�WKDW�GDWH�
1LHFKR\�GLG�QRW�REVHUYH�LQ�7�RU�1���-XO�
�� ������� 87� �7���� IDLQW� ZLWK�:������
DQG� D�Y�� �QRW� FRQ¿UPHG� E\� +DQFRFN�
��PLQ�HDUOLHU��1LHFKR\�GLG�QRW�REVHUYH�
LQ�7�RU�1���	�-XO����������87���IDLQW��
VHHQ�RQO\�ZLWK�:����+RZHYHU��$GDPR-

li did not use an OB.

1LHFKR\� ����PP� 6&7�� KDG� D� IHZ�
SRVLWLYH�VLJKWLQJV�������-XO����,17��:����
���� ������87� �7���� �� �:���� ������87�
�7���	�����������87��7����EXW�WKHVH��OLNH�
WKH� RWKHUV�� ZHUH� DOO� LQ� WZLOLJKW� RQO\� VR�
WKHUH�DUH�QR�GH¿QLWH�VLJKWLQJV�DW�����(�

2007W

*UD\� VDZ� WKH� $/� RQ� 6HS� ��� �������
87� �7��� FHUWDLQ�� 	� ��� ������� 87� �7���

JOLPSVHG���7KH�DXWKRU�LPPHGLDWHO\�LVVXHG�DQ�DOHUW�WR�6HFWLRQ�PHP-

EHUV�RQ�6HS�����*UD\�VHFXUHG�IXUWKHU�SRVLWLYH�YLHZV�RQ�6HS�����������
87��QHDU�WKH�1��FXVS�RQO\��	�2FW����������87��ZLWK�SDWFKLQHVV�QRW-
HG���*UD\�IRXQG�WKDW�RQO\�ZLWK�WKH�:���¿OWHU�FRXOG�KH�VHH�WKH�$/��
ZLWK�WKH�:��$�VWDFNHG�ZLWK�LW��FRQWUDVW�ZDV�EHWWHU�DQG�WKH�VN\�GDUNHU��
$�%DDGHU�1HRG\PLXP�¿OWHU�KHOSHG�WR�GDUNHQ�WKH�VN\��$Q�2%�GLG�QRW�
UHPRYH�WKH�SRVLWLYH�LPSUHVVLRQV��*UD\�VDZ�WKH�$/�FRPSOHWH�H[FHSW�
RQ�6HS�����DQG�ZLWK�VRPH�EULJKWHU�DUHDV��2Q�WKH�DERYH�GDWHV�1LHFKR\�
GLG�QRW�REVHUYH��*UD\¶V�GUDZLQJV�IHDWXUH�LQ�)LJXUH����

1LHFKR\¶V�SRVLWLYH�VLJKWLQJV�ZHUH��6HS�����,17��:��������������
87��7��������������87��7��������������87��7��������,17��:��������
����������87��7����2FW����GLWWR��������87��1��������GLWWR��������
87��1��������,17��:��������������87��1��������,17��:��������
������87��1���	�����������87��7����/LPLWHG�PRVWO\�WR�ZHHNHQG�
YLHZLQJ��*UD\�REVHUYHG�RQ�RQO\�RQH�RI�1LHFKR\¶V�GDWHV��2FW����±�
1LHFKR\�VDZ�VRPHWKLQJ�XSRQ�D�GDUN�VN\�WLOO�������87��EXW�*UD\�
VDZ�QRWKLQJ�ZKHQ�FRPPHQFLQJ�DW�������87�LQ�WZLOLJKW��6R�WKHUH�
LV�QR�FRQ¿UPDWLRQ��EXW�DOVR�QR�FRQWUDGLFWLRQ�

*UD\�GLG�QRW�VHH�WKH�$/�DW�DQ\�RWKHU�HORQJDWLRQ��KH�GLG�QRW�FRY-

HU�PDQ\�RI�WKHP��7DEOH�����'XULQJ�����(�KH�VHDUFKHG�RQ�VHYHUDO�
HYHQLQJV�DJDLQVW�D�GDUN�VN\��DQG�WULHG�WR�LQGXFH�DQ�LOOXVLRQ�ZLWK�
KLV�ELQRYLHZHU�DWWDFKPHQW�DQG�GLuHUHQW�H\HSLHFHV��2Q�QR�RFFDVLRQ�
ZDV�WKHUH�DQ\�VXVSLFLRQ�RI�WKH�$/��ZLWK�RU�ZLWKRXW�2%��7R�DYRLG�
DQ\� HuHFW� RI� WKH� VHFRQGDU\�PLUURU� �ZKLFK�� LQ� KLV�'DOO�.LUNKDP�
&DVVHJUDLQ� �'.�&DVV���� LV� DWWDFKHG� WR� DQ� RSWLFDO�ZLQGRZ� UDWKHU�
WKDQ�E\�VSLGHU�YDQHV��KH�DOVR�WULHG�D���FP�Ru�D[LV�PDVN��$V�KH�GLG�

Figure 6.�7KH�,57(�DQG�VXUIDFH�GHWDLO�LPDJHG�E\�7��$NXWVX�RQ������)HE���G��
������87�����PP�6&7��$6,��00�FDPHUD�DQG����QP�,5�¿OWHU��7KH�QRUPDOO\�
exposed crescent is shown on the far right. North is uppermost.

Figure 7.�6\QWKHVLV�RI�,57(�ZRUN�IRU������������	������E\�'��*DVSDUUL��VHH�)LJXUHV��±����VKRZLQJ�QLQH�LGHQWL¿HG�
surface features.

Figure 8.�,PDJHV�E\�3��0LOHV�DQG�$��:HVOH\�������$SULO���±0D\���. ���PP�UHÀ���*6��8����6�0��PRQR��FDPHUD�
DQG�����±����QP�QDUURZEDQG�,5�¿OWHU��7KH�VXQOLW�FUHVFHQW��FDOFXODWHG�SKDVH�ULVLQJ�IURP������WR�������LV�KHDYLO\�
RYHUH[SRVHG��DQG�D�VSHFL¿F�EULJKW�IHDWXUH�LV�YLVLEOH�LQ�WKH�¿UVW�IRXU�IUDPHV��2WKHU�VXFK�IHDWXUHV�PD\�DOVR�EH�SUHVHQW��
North is uppermost.
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not change his equipment during the 

LQWHUYDO��ZH�KDYH�WR�WUHDW�KLV�����:�
VLJKWLQJV�VHULRXVO\�

IC 2009 Mar 27

2009E

7KLV�HORQJDWLRQ�RuHUHG�DQ�H[FHOOHQW�
FKDQFH�WR�VHDUFK�IRU�WKH�$/�DJDLQVW�
D�GDUN�VN\�

1LHFKR\¶V�SRVLWLYH�UHFRUGV�ZHUH��
�����-DQ�����,17��:����������87�
�7��������,17��:����������87��7����
��� �,17��:���� ������ 87� �1���� ���
�,17��:����������87��1��������,17��
:������������������87��7��������,17��:��������������87��7�1����
)HE����,17��:������������������87��7�������������87��7���	�0DU�
����������87��7���

$GDPROL�PDGH� VHYHUDO� SRVLWLYH� VLJKWLQJV� DJDLQVW� D� GDUN� VN\��
ZLWK�2%�DQG�RU�:���¿OWHU��)HE�����������87��IDLQWO\�DQG�RFFD-
VLRQDOO\�JOLPSVHG���)HE�����������87��GLWWR���0DU����������87��
GLWWR����� �������87��PRUH�FHUWDLQ�������������87��YHU\�IDLQW�EXW�
FRQYLQFLQJ��	�����������87��JOLPSVHG��FORXGV�LQWHUUXSWHG��

,W�LV�JRRG�WKDW�$GDPROL�ZDV�FRQYLQFHG�E\�KLV�VLJKWLQJ�RI�0DU�����
IRU�RQ�WKDW�VDPH�HYHQLQJ��*DVSDUUL�ZDV�WDNLQJ�ERWK�YLVLEOH�DQG�,5�
LPDJHV��ZLWK�D����PP�6&7�	�67��;0(�FDPHUD���8VLQJ�D�6FKRWW�
%*���¿OWHU��ZLWK�SHDN�WUDQVPLVVLRQ�ca�����QP�DQG�SDVVEDQG����±
���QP��HYHU\��V�H[SRVXUH�ZHDNO\�VKRZHG�WKH�$/��HVWLPDWHG�DW�ca. 

��PDJ�DUFVHF��ZLWK�WKH�DLG�RI�D�¿HOG�VWDU��DQG�VRPH�ODUJH�VFDOH�GH-
WDLO��WKRXJK�WKH�GDUNHU�DUHD�FDSWXUHG�GLG�QRW�SUHFLVHO\�PDWFK�WKH�Beta 

Regio–Phoebe Regio�IHDWXUHV�VKRZQ�DW���P��$OO�IUDPHV�VKRZHG�WKH�
DOEHGR�GHWDLO��LUUHVSHFWLYH�RI�WKH�¿HOG�RULHQWDWLRQ�RU�WKH�SRVLWLRQ�RI�
9HQXV�XSRQ�WKH�FDPHUD�FKLS��*DVSDUUL�FRPELQHG�WKH�%*���ZLWK�DQ�
,5�EORFNLQJ�¿OWHU��VHH�)LJXUH�����

%DXP�VXVSHFWHG�WKH�$/�RQ�)HE�����������87��	�����������87��
LQ�WZLOLJKW��2Q�0DU�����������87��	�����������87��±�LQ�WZLOLJKW�
±�KH�IHOW�WKH�GDUN�VLGH�ZDV�OLJKWHU�WKDQ�WKH�VN\�DW�WKH�XQLOOXPLQDWHG�
limb, but this time attributed it to dispersion at low altitude. McKim 

REVHUYHG�XQWLO�������87�RQ�0DU����DQG�GLG QRW�VHH�WKH�$/�
2Q�0DU� ��� ������� 87��� /RQJVKDZ� IRXQG� WKH� XQLOOXPLQDWHG�

KHPLVSKHUH� VOLJKWO\�YLVLEOH� LQ� WKH� VRXWK�� EXW�%DXP�DQG�0F.LP�
VDZ� QRWKLQJ�� /RQJVKDZ� UHSRUWHG� D� KLQW� RI� LOOXPLQDWLRQ� RQ�0DU�
����������87���0F.LP�UHFRUGHG�DQ�LPSUHVVLRQ�RI�WKH�GDUN�KHPL-
VSKHUH�WKDW�HYHQLQJ��������87���EXW�IRXQG�LW�WR�EH�DQ�LOOXVLRQ��1RZ�
WKDW�WKH�FXVSV�KDG�EHFRPH�VLJQL¿FDQWO\�H[WHQGHG��VHH�3DUW�,��1 such 

LOOXVLRQ�ZDV�IDFLOLWDWHG��2Q�0DU�����������87���/RQJVKDZ�UHSRUW-
HG�D�FRSSHU\�WLQW�WR�WKH�GDUN�VLGH�

,Q�VXPPDU\��WKH�$/�ZDV�UHSRUWHG�E\�ERWK�$GDPROL�DQG�%DXP�
RQ�)HE�����WKH�VN\�ZDV�DGHTXDWHO\�GDUN�LQ�VRPH�RI�WKH�RWKHU�SRVL-
WLYH�REVHUYDWLRQV��+RZHYHU�� WKH�PRVW� UHPDUNDEOH� UHVXOW�PXVW�EH�
WKH�VLPXOWDQHRXV�LPDJLQJ�E\�*DVSDUUL�DQG�WKH�H\HSLHFH�VLJKWLQJ�
E\�$GDPROL�RQ������0DU����

2009W

1LHFKR\�PDGH�RQH�SRVLWLYH�VLJKWLQJ��RQ�0D\�����������87��7����
0DFV\PRZLF]�REVHUYHG�RQ�0D\����IURP�������87�RQZDUGV��EXW�
ZLWKRXW�VHHLQJ�WKH�$/�XSRQ�D�EULJKWHU�VN\�

IC 2010 Oct 29

2010E

1LHFKR\¶V�VLQJOH�SRVLWLYH�VLJKWLQJ�ZDV�������-XO�����:����������
87��7��

2010W

1LHFKR\¶V�SRVLWLYH�VLJKWLQJV��1RY�����������87��7����'HF����������
87��7�������,17��:����������87��7���	�����������87��7���

IC 2012 Jun 6

2012E

1LHFKR\¶V� SRVLWLYH� VLJKWLQJV�ZHUH�� �����)HE� �� �������87� �7����
0DU��� �:����������87� �7����$SU���� �:����������87� �1���� ���
�������87��1���	�����������87��1����DQG�0D\����,17��:��������
������87��7����1LHFKR\�ZDV�SDUWLFXODUO\�LPSUHVVHG�ZLWK�WKH�HuHFW�
RQ�$SU����13�DQG�KH�LPPHGLDWHO\�H�PDLOHG�WKDW�DQRWKHU�REVHUYHU�±�
*��/DPSHUW�±�KDG�FRQ¿UPHG�LW�DW�������87��DOVR�ZLWK�HYLGHQFH�RI�
ZDUP�FRORXU��%\�������87��1LHFKR\�FRXOG�VHH�WKH�ZKROH�GLVN�RI�
the planet.

$W�������87�RQ�$SU�����$UGLWWL�FRXOG�QRW�VHH�WKH�$/�YLVXDOO\�
under poor conditions (however, he did not use an OB), while 

WKH�DXWKRU¶V�ZRUN�ZDV�FXUWDLOHG�E\�FORXG�DIWHU�������87��)RO-
ORZLQJ�WKH�SRVLWLYH�UHSRUW�E\�1LHFKR\��DQ�HPDLO�DOHUW�ZDV�LVVXHG�
QH[W�GD\��EXW�WKH�YLVXDO�REVHUYHUV�ORJJHG�QHJDWLYH�LPSUHVVLRQV�
that evening.

*UD\�VHDUFKHG�RQ�VHYHUDO�HYHQLQJV��$SU��������	�����0D\����
����������	������ZLWKRXW�VHHLQJ�WKH�$/�XSRQ�DQ�DGHTXDWHO\�GDUN�
VN\��3DUNHU�KHDYLO\�RYHUH[SRVHG�WKH�FUHVFHQW�RQ�$SU����ZLWK�D�
QHJDWLYH�UHVXOW��:LWK�RQH�H[FHSWLRQ��QR�RQH�UHSRUWHG�DQ\�VLJKW-
ing on those dates.

9HQXV� ZDV� ZHOO�SODFHG� WR� $GDPROL� ����PP� 6&7�� î������
*OLPSVHV�RI�WKH�$/�LQ�$SULO�ZHUH�WHQWDWLYH��$SULO�����������87���
VHHQ�LQ�,17�ZLWK�DQG�ZLWKRXW�2%��YHU\�IDLQW��KHOG�RQO\�IRU�LQVWDQWV��
+RZHYHU��WKH�GDUN�VLGH�OLPE�IURP�WKH�1��SROH�WR�WKH�HTXDWRU�ORRNHG�
UDWKHU�VKDUS�� LWV�VRXWKHUQ�SDUW� OHVV�VR��HTXDOO\�IDLQW� LQ�:����Q�Y��
ZLWK�:��$��$SU����������87���WKRXJK�YHU\�IDLQW��TXLWH�GH¿QLWH�
$/�ZLWK�DQG�ZLWKRXW�2%��FRSSHU\��ZHOO�GH¿QHG�OLPE��KDUGHU� WR�
REVHUYH�ZLWK�:����Q�Y��LQ�:��$�

Figure 9. $�FRPSDULVRQ�RI�WKH�EULJKW�IHDWXUH�LPDJHG�E\�3��0LOHV�DQG�$��:HVOH\�RQ������0D\��G�������87�ZLWK�Magellan 
DOWLPHWU\��LW�MXVW�IROORZV�WKH�FHQWUDO�PHULGLDQ�DQG�LV�ORFDWHG�ZLWKLQ Eistla Regiones.�6\VWHP�,�ORQJLWXGH�DW�������87�ZDV�
�������WinJUPOS). North is uppermost.
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,Q�HDUO\�0D\�WKH�$/�EHFDPH�PRUH�REYLRXV�WR�$GDPROL��,WV�SUHV-
HQFH�ZDV�EHWUD\HG�E\�WKH�RXWOLQH�RI�WKH�GDUN�OLPE�DJDLQVW�WKH�VN\��
0D\����������87���ZLWK�2%��$/�UDWKHU�HDV\��WKRXJK�QRW�SURPLQHQW��
FRSSHU\��OLPE�ZHOO�GH¿QHG��FRQ¿UPHG�EXW�IDLQW�ZLWK�:����0D\���
�������87���OLNH�0D\����GDUN�KHPLVSKHUH�YDJXHO\�FRSSHU\��PRW-
WOLQJ�VXVSHFWHG��FRQ¿UPHG�EXW�IDLQW�ZLWK�:����7KH�EHVW�YLHZ�ZDV�
RQ�0D\����������87���$/�UDWKHU�REYLRXV��EULJKWHU�QHDU�WKH�WHUPLQD-
WRU��LI�QRW�DQ�LUUDGLDWLRQ�HuHFW���ZHOO�VHHQ�ZLWK�2%��KRPRJHQHRXV��
FRSSHU\��GDUN�OLPE�GLVWLQFWO\�WUDFHDEOH�DQG�REYLRXV�ZLWK�:����EXW�
IDLQW�ZLWK�:��$��%\�PRYLQJ�WKH�VFRSH�QRUWK±VRXWK��NHHSLQJ�WKH�OLW�
FUHVFHQW�MXVW�KLGGHQ�E\�WKH�2%��µWKH�GDUN�OLPE�LQ�PRWLRQ�DFTXLUHG�
µOLIH¶��VR�WR�VD\��EHWWHU�WKDQ�LQ�D�VWDWLF�YLHZ¶�

7KXV�WKH�RQO\�FRQWUDGLFWLRQ�ZLWK�*UD\�ZDV�RQ�0D\����WKRXJK�
WKH�SODQHW�ZDV�KLJKHU�WR�$GDPROL��$�QHJDWLYH�UHSRUW�IURP�'REELQV�
�86$��ZDV�QRW� DW� D� FRPSDUDEOH� WLPH��RQ�$SULO� �������	����KH�
REVHUYHG�9HQXV�ZLWK�D����PP�0.7�XSRQ�D�GDUN�VN\�ZLWKRXW�VXV-
SHFWLQJ�WKH�$/��+RZHYHU��%UDVFK�DQG�6KHHKDQ��86$��WKRXJKW�WKH�
GDUN�VLGH�SDUWO\�YLVLEOH�WKURXJK�D�UHG�¿OWHU�RQ�$SU�������������±

������87���:LWKHUV�DOVR�KDG�D�QHJDWLYH�YLHZ�����PP�6&7��î�����
RQ�0D\�����������87��

+DYLQJ� VXFFHHGHG�ZLWK� WKH� ,57(��.LYLWV� EHJDQ� WR� WDNH� GHHS�
visual band images, and the author stressed to him the need for a 

GDUN�VN\��+H�ZDV�VXUSULVHG�WR�REWDLQ�D�IDLQW�LPDJH�RI�WKH�HQWLUH�GLVN�
XVLQJ� D� EURDGEDQG� UHG� ¿OWHU� ����QP�� EDQGZLGWK� KDOI�PD[LPXP�
�%:+0����QP���EURDGEDQG�JUHHQ�¿OWHU�����QP��%:+0���QP��
DQG�QDUURZEDQG�JUHHQ�¿OWHU�����QP��%:+0���QP���2ULJLQDOO\�
VFHSWLFDO��KH�FDPH� WR�FRQFOXGH�KH�KDG� LPDJHG� WKH�$/��� Subse-

TXHQW� ODERUDWRU\� VFDQV� �E\� YDQ�.UDQHQEXUJ�� RI� WKH� QDUURZEDQG�
JUHHQ�¿OWHU�FOHDUO\�VKRZHG�D�VPDOO�LQIUDUHG�OHDN��VR�,�KDYH�QRW�LQ-

FOXGHG�SRVLWLYH�VLJKWLQJV�ZLWK�WKDW�¿OWHU��+RZHYHU��HYLGHQFH�IURP�
broadband red and green remains.

1RWKLQJ�ZDV�UHFRUGHG�RQ�0D\����DQG�HDUOLHU�LPDJHV�ZHUH�XQ-

IRUWXQDWHO\�QRW�WDNHQ�XSRQ�D�GDUN�VN\��7KH�$/�ORRNV�WR�EH�YLVLEOH�
XSRQ�WKH�UHG�DQG�JUHHQ�LPDJHV�IURP�0D\����������������DQG�SRV-
VLEO\�0D\�����ZKHQ�KH�WRRN�D�UHG�LPDJH�RQO\���SUREDEO\�QRW�RQ�
0D\�����2Q�0D\����KH�DOVR�VXFFHHGHG�ZLWK�D����QP�¿OWHU��$IWHU�
WKH�GLVFRYHU\�RI�WKH�,5�OHDN� Kivits considered the image of the 

GDUN�VLGH�ZLWK�WKH�RWKHU�YLVLEOH�ZDYHEDQG�¿OWHUV�PLJKW�KDYH�EHHQ�
SDUW�RI�WKH�JODUH�IURP�WKH�GD\VLGH�RI�9HQXV��EXW�KH�FRXOG�QHYHU�EH�
certain. The sharpness of the dark limb in several images seems 

VLJQL¿FDQW�WR�WKH�DXWKRU�
&RQFOXGLQJ�� WKHUH� ZDV� VRPH� YLVXDO� HYLGHQFH� RI� WKH� $/� DW�

����(��DQG�HYHQ�VRPH�WHQWDWLYH�LPDJHV�LQ�UHG�DQG�JUHHQ�OLJKW��,Q�
WKH�µ'LVFXVVLRQ¶�VHFWLRQ��D�FRUUHODWLRQ�LV�FRQVLGHUHG�EHWZHHQ�WKH�
�����VLJKWLQJV�DQG�VRODU�FRURQDO�PDVV�HMHFWLRQV�

2012W

1LHFKR\�PDGH�QR�SRVLWLYH�VLJKWLQJV��ZKLOH�$GDPROL�GLG�QRW�RE-

VHUYH�WKH�SODQHW�DJDLQVW�D�GDUN�VN\�

IC 2014 Jan 11

2013E

1LHFKR\¶V�SRVLWLYH�VLJKWLQJV�������'HF�����������87��7���	����
�������87��7����$GDPROL�UHSRUWHG�WKH�$/�ERWK�ZLWK�DQG�ZLWKRXW�
DQ�2%�RQ�'HF����	�����YHU\�IDLQW��GDUN�OLPE�YLVLEOH���7KHUH�ZDV�
QR�PXWXDO�FRQ¿UPDWLRQ�

2014W

1R�GH¿QLWH�UHSRUWV�RI�WKH�$/�DW�WZLOLJKW�RU�XSRQ�D�GDUN�VN\�ZHUH�
UHFHLYHG��WKLV�HORQJDWLRQ�ZDV�WKLQO\�REVHUYHG�

IC 2015 Aug 15

2015E

1LHFKR\¶V�SRVLWLYH�VLJKWLQJV�������0D\�����������87��1����-XQ�
����,17��:����������87��7��������������87��7���	�����:����
:����������87��7����0D\����LV�D�YHU\�XQXVXDO�WLPH�IRU�DQ�REMHF-
WLYH�$/�UHSRUW��RFFXUULQJ�EHIRUH�GLFKRWRP\��0F.LP�VDZ�QRWKLQJ�
HDUOLHU� WKDW� HYHQLQJ��EXW�KLV� VN\�ZDV�QRW�GDUN�HQRXJK��2Q� -XQ�
���	����0F.LP�FRXOG�QRW�VHH�WKH�$/�XSRQ�D�VLPLODU�WZLOLW�VN\��

Figure 10.�'UDZLQJV� VKRZLQJ� WKH�$VKHQ�/LJKW� E\�'��*UD\�ZLWK� ���PP�'.�
&DVV��î�����DW�WKH������:��(ORQJDWLRQ��7KH�:UDWWHQ����¿OWHU��DQG��IRU�VRPH��WKH�
:��$�¿OWHU�DOVR��ZDV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�%DDGHU�1HRG\PLXP�¿OWHU�WR�
GDUNHQ�WKH�EDFNJURXQG�VN\��6RXWK�LV�XSSHUPRVW�
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,Q�IXOO�GD\OLJKW�GXULQJ������-XO���±$XJ�����$G-

amoli had the persistent impression of being able 

to see the dark limb, but dismissed it as illusion.

:H�FRQFOXGH�WKDW�RQO\�WKH�0D\����VLJKWLQJ�PLJKW�
be objective and the others cannot be accepted.

2015W

1LHFKR\� REWDLQHG� SRVLWLYH� UHFRUGV� RQ� 6HS� ���
�,17��������87��7����6HS�����,17��:����:����
�����±������87��1�7����ZKHQ�LW�ORRNHG�UHGGLVK�
EURZQ�� 2FW� �� �,17��:����:����:���� �����±
������87��7����2FW����,17��:���������±������
87��1�7����2FW����,17��:���������±������87�
�7����2FW��� �,17��������87��7����2FW���� �,17��
�����±������ 87� �1�� 	� 2FW� ��� �,17�� �����±������ 87� �1����
$�IHZ�ODWHU�VLJKWLQJV�FORVH�WR�GLFKRWRP\�FDQ�SUREDEO\�EH�GLV-
FRXQWHG��$GDPROL�DJDLQ�ZDV� LPSUHVVHG�E\� WKH�GDUN� OLPE�LOOX-

VLRQ�RQ�$XJ�����EXW� WKHUH�ZHUH�IHZ�RWKHU�YLVXDO�REVHUYDWLRQV�
for this elongation.

IC 2017 Mar 25

2017E

1LHFKR\�GLG�QRW� VHH� WKH�$/�XSRQ�D� WZLOLW�RU�GDUN�VN\��3DOJUDYH�
�8.��VHDUFKHG�ZLWK�D�ODUJH�DSHUWXUH�����P�UHÀ���¿WWHG�ZLWK�DQ�RF-
culting bar, under conditions of nautical twilight or better during 

)HE�������������0DU�������������	�����7KHVH�LPSRUWDQW�UHVXOWV�ZHUH�
DOVR�HQWLUHO\�QHJDWLYH�

$GDPROL� �,WDO\�� XVHG� D� ���PP� 6&7� ZLWK� 2%�� 3RVLWLYH�$/�
VLJKWLQJV�ZHUH�REWDLQHG�RQ�)HE���� �GRXEWIXO�����������0DU���	�
����QR�RYHUODS�ZLWK�WKH�IRUHJRLQJ�QHJDWLYH�VHULHV��+H�VXPPDULVHG��
µ0\�ODWHVW�)HE±0DU�$/�VLJKWLQJV�ZHUH�WKULOOLQJ�H[SHULHQFHV��7KH\�
began with doubtful views when the crescent was still rather fat, 

EXW�WKH�$/�DSSHDUHG�PRUH�DQG�PRUH�FRQYLQFLQJ�LQ�WKH�QH[W�ZHHNV��
XQWLO�9HQXV�EHFDPH�WRR�ORZ�LQ�WKH�VN\�DQG�QR�PRUH�REVHUYDEOH�LQ�
D�UHDVRQDEO\�GDUN�VN\�¶�,Q�HDUO\�0DUFK�KH�H[SHULHQFHG�RQ�WZR�RF-
casions µWKH�WUDQVLWLRQ�IURP�EURDG�WZLOLJKW�±�ZKHQ�QRWKLQJ�FRXOG�
EH�VHHQ�±�WKURXJK�DQ�LQWHUPHGLDWH�SKDVH�RI�XQFHUWDLQW\��XQWLO�WKH�
VN\�ZDV�PXFK�GDUNHU��DQG�WKH�$/�FDPH�XS�DV�REYLRXV��,�GDUH�WR�

VD\�� ,� VWDUWHG� WR�SHUFHLYH� LW� LQ�PLG�WZLOLJKW�¶ This condition was 

UHDFKHG�µZKHQ�WKH�6XQ�ZDV�VWLOO�DERXW����EHORZ�WKH�KRUL]RQ��VD\�
DW�WKH�VWDUW�RI�QDXWLFDO�WZLOLJKW�±�RWKHU�FRQGLWLRQV�EHLQJ�IDYRXUDEOH�
���WKH�SODQHW�DW�OHDVW�����KLJK��DQG�JRRG�DLU�WUDQVSDUHQF\�¶�:LWK�2%��
WKH�$/�ZDV�EHVW�VHHQ�RQ�)HE����	�����DSSHDULQJ�DV�D�YHU\�IDLQW�
UHGGLVK�RU�SXUSOLVK�JORZ��ZLWK�WKH�GDUN�OLPE�WUDFHDEOH��\HW�QR�FXVS�
extensions). Earlier in the evening on Mar 1 he had experienced 

WKH�LOOXVRU\�µGDUN�VLGH�GDUNHU�WKDQ�VN\¶�HuHFW��EXW�WKH�SRVLWLYH�$/�
HuHFW�DSSHDUHG�DV�WKH�VN\�GDUNHQHG�

7KH�DGYDQWDJH�RI�ORZHU�ODWLWXGH�LV�REYLRXV��*LXQWROL��,WDO\��RQ�
0DU����DW�������87�DOVR�VXVSHFWHG�WKH�$/�XSRQ�D�WZLOLJKW�VN\�

0F.LP�GLG�QRW�VHH�WKH�$/�GXULQJ�KLV�REVHUYDWLRQ�RQ�)HE�����
EXW�KH�GLG�QRW�KDYH�VXFK�D�GDUN�VN\�EDFNJURXQG�DV�$GDPROL��,Q�
VXPPDU\��ZH�KDYH�QR�FRQWUDGLFWLRQ�DQG�QR�FRQ¿UPDWLRQ�

2017W

1LHFKR\�GLG�QRW�VHH�WKH�$/�ZLWK�FHUWDLQW\�DW�WKH�FUHVFHQW�SKDVH��
$GDPROL�QRWLFHG�WKH�LOOXVLRQ�RI�WKH�GDUN�OLPE�EHLQJ�YHU\�IDLQWO\�
YLVLEOH�RQ�0DU����	�$SU�����EXW�GLG�QRW�VHH�WKH�WUXH�$/�

Discussion of Ashen Light results

3URI�)��:��7D\ORU�KDV� UHFHQWO\�HODERUDWHG�KLV�HDUOLHU�K\SRWKHVLV�
WKDW�WKH�$/�PD\�VLPSO\�EH�D�ZHDN�YLVLEOH�FRPSRQHQW�RI�WKH�VXU-

face IRTE,����� and reiterates his opin-

ion that its occasional mottled texture 

UHSUHVHQWV�DEVRUSWLRQ�E\�ORZHU�FORXGV�
RI� VXOSKXULF� DFLG�� *DVSDUUL¶V� LPDJLQJ�
reveals the existence of these variable 

ORZHU�FORXGV��7D\ORU�DQG�WKH�DXWKRU�LQ-

VLVW�XSRQ�D�WUXO\�GDUN�VN\�IRU�DQ\�SRV-
VLEOH�GHWHFWLRQ�RI�WKLV�µWKUHVKROG¶�SKH-
QRPHQRQ��$V�7D\ORU�QRWHV��WKHUH�LV�OLW-
tle literature concerning the minimum 

temperature at which a dark-adapted 

H\H�FDQ�GHWHFW�D�IHHEO\�JORZLQJ�REMHFW�
*ODVV� IXUQDFH� WHPSHUDWXUHV� ZRXOG�

seem a meaningful source for compar-

LVRQ��DQG�WKH�HPLVVLYLW\�RI�JODVV�VKRXOG�
UHVHPEOH�WKDW�RI�WKH�VLOLFDWH�ULFK�9HQX-

VLDQ�VXUIDFH��$FFRUGLQJ�WR�*LvQ��� the 

Figure 11.� ,PDJHV�RI� WKH�$VKHQ�/LJKW� �left) compared with the IRTE (right��E\�'��*DVSDUUL�������
0DU��������PP�6&7��67��;0(�FDPHUD�ZLWK�6FKRWW�%*������QP�¿OWHU��,5�EORFNLQJ�¿OWHU��left) and 
6FKRWW������P�¿OWHU��right). The right-hand image has been degraded in resolution. The white vertical 
VWUXFWXUH�LV�WKH�KLJKO\�RYHUH[SRVHG�VXQOLW�FUHVFHQW��1RUWK�LV�XSSHUPRVW�

Figure 12. International sunspot number S
n
��IURP������XS�WR�DQG�LQFOXGLQJ������-DQXDU\��SILSO Graphics (http://

sidc.be/silso); Credit: Royal Observatory of Belgium.
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ORZHVW�LQWHQVLW\�UHG�JORZ�RI�WKH�JODVV�IXUQDFH�LV�����&��RU����.��
WKRXJK�WKH�VRXUFH�URXQGV�WHPSHUDWXUHV�WR�WKH�QHDUHVW���GHJUHHV���
7KH�VLJQL¿FDQFH�WR�JODVVPDNLQJ�RI�����&�PD\�EH�WKDW�LW�LV�DOVR�
WKH� WHPSHUDWXUH� DW�ZKLFK� UHG� OHDG�R[LGH�GHFRPSRVHV��3E

3
O

�
 is 

LQWURGXFHG�LQWR�WKH�PHOW� LQ�OHDG�JODVV�SURGXFWLRQ��DQG�WKH�R[\-

JHQ�VR�SURGXFHG�FRQYHQLHQWO\�SUHYHQWV�WKH�XQZDQWHG�IRUPDWLRQ�
of metallic lead.�� )XUQDFH�WHPSHUDWXUH�LQIRUPDWLRQ�FDQ�DOVR�EH�
found online.��

$OWKRXJK�VRPH�VXUIDFH�WHPSHUDWXUHV�HDUOLHU�UHSRUWHG�E\�VSDFH-
FUDIW�PD\�EH�D�OLWWOH�WRR�KLJK��EHLQJ�EDVHG�XSRQ�EULJKWQHVV�WHPSHU-
DWXUHV��DVVXPLQJ������HPLVVLYLW\���WKH�PHDQ�VXUIDFH�WHPSHUDWXUH�
RI�9HQXV� LV� UHOLDEO\�TXRWHG�DV����.����EHLQJ�QHDUO\� LGHQWLFDO� WR�
WKH� µORZHVW�YLVLEOH¶� IXUQDFH� WHPSHUDWXUH��$W� WKLV� WHPSHUDWXUH� WKH�
following reversible reaction contributes to the maintenance of a 

surface equilibrium pressure of ca����DWP������

 CaCO
3
 + SiO

�
 ¡ CaSiO

3
 + CO

�

7KLV�UHDFWLRQ�UHF\FOHV�FDUERQDWH�URFNV�LQ�RFHDQLF�WUHQFKHV�EHQHDWK�
the Earth, and generates slag in our blast furnaces.

Venus Express showed a temporal variation in surface tem-

SHUDWXUHV�IRU�VRPH�DUHDV��VXJJHVWLYH�RI�RQJRLQJ�YROFDQLVP��$Q\�
HQKDQFHG�DFWLYLW\�PLJKW�DWWDLQ�WKH�WKUHVKROG�WHPSHUDWXUH�IRU�YLV-
LELOLW\�� 9HU\� UHFHQW� VWXGLHV�� DQQRXQFHG� LQ� ������� indicate that 

WKHUH�PD\�EH�DFWLYH�ODYD�ÀRZV��ZDUPHU�WKDQ�WKHLU�VXUURXQGLQJV��
XSRQ�WKH�VXUIDFH�HYHQ�WRGD\��)URP�VEX�GDWD�6KDO\JLQ�et al���������
IRXQG�FRQVLGHUDEO\�KLJKHU�ORFDO�WHPSHUDWXUHV�LQ�LQIUDUHG�EULJKW�DU-
eas,���WKRXJKW�WR�EH�ODYD�¿HOGV�IURP�DFWLYH�YROFDQRHV��7D\ORU�FRP-

PHQWV��µ,W�VHHPV�SRVVLEOH�WKDW�WKHUH�PLJKW�EH�HQRXJK�RI�WKHVH�µKRW�
VSRWV¶�VFDWWHUHG�DFURVV�WKH�GLVN�WR�SURGXFH�WKH�OLJKW�WKDW�REVHUYHUV�
VHH�IURP�WKH�(DUWK¶����7KH�YDULDWLRQV�LQ�WKH�$/��DQG��VRPHWLPHV��
LWV�FRPSOHWH�DEVHQFH��ZRXOG�WKHQ�EH�H[SODLQHG�E\�D�FRPELQDWLRQ�
RI�VSRUDGLF�YROFDQLF�DFWLYLW\��FORXG�WKLFNQHVV�YDULDWLRQV��DQG�RE-

servational selection. To this background we can now add the re-

PDUNDEOH�REVHUYDWLRQV�RI�0LOHV�DQG�:HVOH\�DW�,&�LQ������� which 

revealed several compact bright spots which might provide further 

HYLGHQFH�IRU�RQJRLQJ�YROFDQLF�DFWLYLW\�
,I�WKH�DERYH�LV�QRW�WKH�H[SODQDWLRQ�RI�WKH�$/��ZH�DUH�IRUFHG�WR�

FRQVLGHU�DLUJORZ��OLJKWQLQJ��RU�DXURUDO�HuHFWV��,W�KDV�EHHQ�NQRZQ�
since Venera� LQ� ����� WKDW� GD\VLGH� SKRWRO\VLV� RI� FDUERQ� GLR[LGH�
JHQHUDWHV� DWRPLF� R[\JHQ� UDGLFDOV��7UDQVSRUWHG� WR� WKH� QLJKWVLGH��
WKH\�UHFRPELQH�LQWR�R[\JHQ�PROHFXOHV�ZLWK�WKH�HPLVVLRQ�RI�YLVLEOH�
and infrared radiation.�� The question is whether this radiation, or 

the alternative scenario involving lightning, could ever be intense 

enough to see from Earth.

:H�UHFHLYHG�YHU\�IHZ�FRQYLQFLQJ�UHSRUWV�RI�WKH�$VKHQ�/LJKW�
�$/��LQ�WKH�ODVW�IHZ�GHFDGHV��DOWKRXJK�WKH�VWURQJ�HYLGHQFH�JDWK-

HUHG�LQ�WKH�SDVW�E\�PDQ\�REVHUYHUV��SDUWLFXODUO\�LQ������������
	� ����±¶���� FDQQRW� EH� HDVLO\� GLVFUHGLWHG�� +HGOH\� 5RELQVRQ�
GHPRQVWUDWHG�IRU�����±¶���WKDW�WKHUH�ZDV�QR�GLUHFW�UHODWLRQVKLS�
between the annual sunspot number and the annual number of 

$/� VLJKWLQJV���� EXW� ZH� FDQQRW� GLVFRXQW� WKH� HuHFW� RI� VSHFL¿F 
solar events.

$�VRODU�PD[LPXP�RFFXUUHG�LQ�������EXW�)LJXUH����VKRZV�WKDW�
LW�ZDV�XQXVXDOO\�ZHDN��,Q�DQ\�FDVH��9HQXV�ZDV�EDGO\�SODFHG�IRU�
RXU�REVHUYHUV�LQ�������(YHQ�LQ�VRPH�\HDUV�RI�KLJK�VRODU�PD[LPD�
WKH�$/�ZDV�UHSRUWHG�UDUHO\��EXW�GXULQJ�WKH�H[FHSWLRQDO�����±¶���
maximum the Section received the highest ever number of sight-

ings, with ten or more observers, often with multiple reports each 

HYHQLQJ��IRU�D�IRUWQLJKW�IURP������'HF����RQZDUGV��� In their work 

RQ�VRODU�ÀDUHV��6PLWK�	�6PLWK��������ZURWH����µ'XULQJ�WKH�UHFRUG�

PD[LPXP�LQ�����±¶����WKH�6XQ¶V�YLVLEOH�KHPLVSKHUH�SURGXFHG�D�
GHWHFWDEOH�ÀDUH�HYHU\����WR����PLQXWHV¶��WKRXJK�JUHDW�ÀDUHV�ZHUH�
PXFK�OHVV�FRPPRQ��6XFK�DQ�DVVRFLDWLRQ�RI�WKH�$/�ZLWK�WKH��������
VRODU�PD[LPXP�FRXOG�EH�VLJQL¿FDQW��DV�KDV�RIWHQ�EHHQ�VXJJHVWHG�
LQ�WKH�SDVW��EXW�ZLWK�REVHUYDWLRQDO�VHOHFWLRQ�SOD\LQJ�VXFK�D�VWURQJ�
role it could also be fortuitous. Several sources list solar maxima 

and other statistics.��

7KH����QP�JUHHQ�HPLVVLRQ�OLQH�RI�R[\JHQ�LQ� WKH�DWPRVSKHUH�
RI�9HQXV�LV�NQRZQ�WR�EH�YHU\�YDULDEOH��DQG�DFFRUGLQJ�WR�*UD\�et 

al���������31�FDQ�EHFRPH�HVSHFLDOO\�VWURQJ�ZKHQ�D�FRURQDO�PDVV�
ejection (CME) causes the solar magnetotail to become extended 

EH\RQG�WKH�SODQHW��7KH�DXWKRUV�UHIHU�WR�WKH�GHWHFWLRQ�RI�WKH�JUHHQ�
HPLVVLRQ�OLQH�MXVW�DIWHU�D�&0(�LPSDFW�RQ������$SU�����DQG�QRWH�
WKDW�WKH�OLQH�ZDV�W\SLFDOO\�VHHQ�LQ�WKH�9HQXVLDQ�DWPRVSKHUH�D�VKRUW�
WLPH�DIWHU�D�&0(��)ODUH�HYHQWV�WKDW�GLG�QRW�OHDG�WR�&0(�GLG�QRW�
H[FLWH�WKH�HPLVVLRQ�OLQH��7KLV�JLYHV�JUHDWHU�VLJQL¿FDQFH�WR�WKH�SRVL-
WLYH�$/�VLJKWLQJ�E\�1LHFKR\�DQG�/DPSHUW�RI������$SU�����DV�ZHOO�
DV�WR�$GDPROL¶V�RI�$SU���±0D\����$�ODWHU�&0(�HYHQW�IURP������
-XO\�RFFXUUHG�SRVW�,&��ZKHQ�RXU�FRYHUDJH�RI�WKH������:��HORQJD-
WLRQ�ZDV�SDWFK\�

$V�WR�RWKHU�LQWHUSUHWDWLRQV��ROGHU�VWXGLHV�RI�9HQXV�\LHOGHG�VWLOO�
more exotic solutions.�����

7KH�$VKHQ�/LJKW�KDV�EHHQ�GLVPLVVHG�E\�PDQ\�FRQWHPSRUDU\�
ZULWHUV��DQG�HYHQ�E\�VRPH�REVHUYLQJ�JURXSV��DV������LOOXVRU\��
EXW�UHDOLVWLF�H[SODQDWLRQV�H[LVW��)RU�WKH�JORZLQJ�VXUIDFH�WKHRU\��
ZKLFK�WKH�'LUHFWRU�IDYRXUV��ZH�KDYH�WKH�LPDJLQJ�ZRUN�RI�*DV-
SDUUL�DQG�WKH�SDUDOOHO�YLVXDO�VLJKWLQJ�E\�$GDPROL�RQ������0DU�
����ZKLOH� IRU� WKH� R[\JHQ� JUHHQ� HPLVVLRQ� OLQH� WKHRU\�ZH� KDYH�
WKH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�D�&0(�LPSDFW�RI������$SU����
and the visual sightings. The remarkable terminator projections 

REVHUYHG�RQ�0DUV�GXULQJ����������� involving the illumination of 

PDWHULDO�DW�DOWLWXGHV�RI�XS�WR����NP��DUH�QRZ�ZLGHO\�DWWULEXWHG�
WR�WKH�LPSDFW�RI�&0(�HYHQWV��HuHFWLYH�HYHQ�DW�WKH�GLVWDQFH�RI�
Mars from the Sun).

2QO\�GHGLFDWHG�FRQWLQXHG�REVHUYDWLRQ�ZLOO�EULQJ�D�¿QDO�VROXWLRQ�
WR�WKH�ORQJ�VWDQGLQJ�$VKHQ�/LJKW�P\VWHU\�
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