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We   hope   that   everyone   is   staying   safe   during  
these   uncertain   times!   We   have   fully  
transitioned   to   virtual   shows   as   we   are  
following   the   University’s   guidelines   and  
keeping   our   staff   and   the   public   safe!  
 
Make   sure   you   are   checking   our   website   and  
social   media   for   updates   to   our   summer  
schedule!  
 
The   planetarium   will   be   closing   August   1st   to  
allow   our   staff   to   formulate   a   reopening   plan  
for   the   Fall.   So   make   sure   you   check   out   some  
of   our   shows   planned   for   July!  
  
 

 
 Constellation   Rise   Set   Magnitude  
Mercury   Gemini   6:14   AM   8:20   PM   5.0  
Venus   Taurus   3:59   AM   5:56   PM   -4.4  
Mars   Pisces   12:59   AM  12:44   PM   -0.5  

Jupiter   Sagittarius   9:37   PM   7:06   AM   -2.6  
Saturn   Capricornus   9:57   PM   7:36   AM   0.2  

 

 
 Constellation   Rise   Set   Magnitude  
Mercury   Gemini   5:01   AM   7:35   PM   -0.8  
Venus   Taurus   3:06   AM   5:21   PM   -4.3  
Mars   Pisces   11:37   PM  12:02   PM   -1.1  

Jupiter   Sagittarius   7:21   PM   4:45   AM   -2.6  
Saturn   Sagittarius   7:48   PM   5:23   AM   0.2  

 

 
 Constellation   Rise   Set   Magnitude  
Mercury   Leo   7:57   AM   8:22   PM   -0.5  
Venus   Gemini   3:12   AM   5:28   PM   -4.1  
Mars   Pisces   9:59   PM   10:44   AM   -1.8  

Jupiter   Sagittarius   5:10   PM   2:31   AM   -2.4  
Saturn   Sagittarius   5:40   PM   3:12   AM   0.3  

*Note:   all   magnitude   values   are   taken   to   be   at   9:00   PM   
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A   “Black   Neutron   Star”?  
 

Far   beyond   our   solar   system,   massive   stars   at   the   end   of   their  
life   are   running   out   of   fuel.   Heavy   stars,   more   than   five   times  
more   massive   than   our   Sun,   will   collapse   into   black   holes,  
while   medium   stars   will   collapse   into   neutron   stars:   super  
dense   cores   made   of   tightly   packed   neutrons.   For   decades,  
astronomers   have   seen   neutron   stars   as   heavy   as   2.5   times  
the   mass   of   our   Sun   (or,   solar   masses)   and   black   holes   no  
lighter   than   5   solar   masses-   but   nothing   in   the   middle!   This  
“mass   gap”   has   puzzled   scientists,   since   we   don’t   even   know   if  
there   exist   any   objects   in   that   gap,   or   what   they’re   like   if   they  
do.   That   all   changed   recently,   with   a   new   gravitational   wave  
signal.  
 
For   a   few   years,   the   National   Science   Foundation’s   Laser  
Interferometer   Gravitational-Wave   Observatory   (LIGO)   and   the  
European   Virgo   detector   have   been   detecting   gravitational  
waves:   ripples   in   the   fabric   of   spacetime.   These   waves   are  
caused   by   really   powerful   events   involving   extremely   massive  
objects-   they   have   detected   signals   from   collisions   of   two   black  
holes,   as   well   as   two   neutron   stars.   This   can   happen   when   you  
have   two   of   these   objects   in   a   “binary”,   meaning   they   are  
orbiting   around   each   other.  
 
Many   physicists   and   astronomers   believed   that   LIGO   would  
never   be   able   to   detect   gravitational   waves-   because   the  
signals   are   so   faint,   they   didn’t   think   the   technology   would   be  
sensitive   enough   to   detect   the   change   this   decade,   let   alone  
this   century.   It   can   detect   motion   10,000   times   smaller   than   an  
atomic   nucleus   -   it’s   the   same   level   of   sensitivity   as   measuring  
the   distance   to   the   nearest   star   (4.2   light   years   away)   to   a  
precision   smaller   than   the   width   of   a   human   hair!  
 
Their   newest   observation   is   the   most   interesting,   though-   a  
collision   between   a   black   hole,   and   an   object   that   fits   right   in  
the   mass   gap.On   August   14,   2019,   scientists   at   LIGO   and  
Virgo   detected   a   gravitational   wave   signal   that   showed   a  
collision   between   a   23   solar   mass   black   hole,   and   an   object  
that   seems   to   be   around   2.6   solar   masses.   Right   off   the   bat,  
this   is   a   unique   discovery:   LIGO   has   typically   detected   the  
collision   of   two   matching   objects,   such   as   two   neutron   stars   or  
two   black   holes;   this   is   only   the   second   time   two   objects   with  
vastly   different   masses   have   been   detected.  
 
 
 

 

An   artist’s   depiction   of   the   unequal-mass   objects   colliding,   with   the  
black   hole   on   the   right   and   the   “black   neutron   star”   on   the   left.   CREDIT:  
N.   Fischer,   S.   Ossokine,   H.   Pfeiffer,   A.   Buonanno   (Max   Planck   Institute  
for   Gravitational   Physics),   Simulating   eXtreme   Spacetimes   (SXS)  
Collaboration  
 
This   is   also   the   first   time   an   object   in   the   mass   gap   has   ever  
been   detected.   Although   no   one   knows   precisely   what   kind   of  
astronomical   object   it   is   yet,   it   will   break   records   either   way.   It  
would   be   either   the   heaviest   neutron   star,   or   the   lightest   black  
hole,   ever   detected.   Some   astronomers   are   calling   it   a   ‘black  
neutron   star’,   since   it   straddles   the   boundary   between   the   two  
objects.   It   could   even   be   a   new   type   of   star:   "That   cannot   be  
explained   without   defying   our   understanding   of   extremely  
dense   matter   or   what   we   know   about   the   evolution   of   stars,"  
says   Pedro   Marrionetti,   program   director   for   gravitational  
physics   at   the   National   Science   Foundation.  
 
Astronomical   theories   can’t   yet   explain   the   origins   of   the  
smaller   object   that   we’ve   detected   inside   the   ‘mass   gap’.   “This  
is   going   to   change   how   scientists   talk   about   neutron   stars   and  
black   holes,”   says   Patrick   Brady,   LIGO   Collaboration  
spokesperson   and   professor   at   the   University   of   Wisconsin,  
Milwaukee.   In   the   coming   months   and   years,   further  
observations   by   LIGO,   Virgo,   and   other   telescopes   could   help  
to   discover   more   objects   in   the   mass   gap,   and   help   scientists  
learn   about   this   potential   new   class   of   objects!  
 
Sources: https://www.space.com/smallest-black-hole-biggest-neutron-st 
ary-mystery-object.html  
https://news.psu.edu/story/623786/2020/06/23/research/black-hole-or- 
neutron-star  
https://www.ligo.caltech.edu/news/ligo202006  
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The   WVU   Planetarium   is   not   currently   having   in-person   shows   due   to   COVID-19.   We   are   doing   virtual  
shows   every   Wednesday   and   Friday   at   6:30pm!     Make   sure   to   check   our   website,  

https://planetarium.wvu.edu/showtimes ,   often   for   updates   on   our   schedule   and   to   register   for   our  
virtual   shows.   You   must   be   registered   for   our   virtual   shows   in   order   to   receive   the   connection  

information.   
Wednesday,   July   1st   @   6:30   PM   “When   black   holes   and   neutron   stars   collide:   Simulating  

the   most   extreme   events   in   the   Universe”   presented   by  
Dr.   Zach   Etienne  

Wednesday,   July   8th   @   6:30   PM   Mapping   the   Milky   Way  

Friday,   July   10th   @   6:30   PM   Legends   of   Perseus   and   Andromeda   

Wednesday,   July   15th   @   6:30   PM   SPOT:   The   International   Space   Station  

Wednesday,   July   22nd   @   6:30   PM   SPOT:   Mars:   Past,   Present,   Future  

Wednesday,   July   29th   @   6:30   PM   Solar   Superstorms  

If   you   have   any   questions   or   concerns   about   us   moving   online   please   send   them   to  
planetarium@mail.wvu.edu .  

 
 

The   planetarium   will   be   closing   August   1st   to   allow   our   staff  
  to   create   a   reopening   plan   for   the   Fall.  

 
 
 

Date   Sunrise   Sunset   Moon   Rise   Moon   Set   Moon   Phase  
July   4th   5:57   AM   8:50   PM   7:41   PM   5:13   AM   ~Full   Moon  

July   12th   6:02   AM   8:47   PM   12:49   AM   1:17   PM   Last   Quarter  
July   28th   6:16   AM   8:36   PM   3:11   PM   1:38   AM   Waxing   Gibbous  

August   8th   6:26   AM   8:24   PM   11:32   PM   10:21   AM   Waning   Gibbous  
August   30th   6:46   AM   7:53   PM   5:29   PM   3:06   AM   Waxing   Gibbous  

September   9th   6:55   AM   7:37   PM   11:40   PM   2:50   AM   Waning   Gibbous  
September   22nd   7:07   AM   7:15   PM   1:14   PM   10:59   PM   Waxing   Crescent  

*Note:   moon   set   times   can   be   the   next   day  
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