
S E D M a c hi n e S p e ctr a f or H O P u p pis a n d V 7 2 2 T a uri - I O Ps ci e n c e

htt ps://i o ps ci e n c e.i o p. or g/ arti cl e/ 1 0. 3 8 4 7/ 2 5 1 5- 5 1 7 2/ a bf 5 0 3[ 7/ 2 7/ 2 1, 1 0: 1 4: 0 1 A M]

 

O P E N A C C E S S

S E D M a c hi n e S p e ctr a f or H O P u p pi s a n d V 7 2 2
T a uri
C h o w- C h o o n g N g e o w , C hi e n- D e L e e , Mi c h a el W. C o u g hli n , a n d

R u s s R. L a h er

P u bli s h e d A pril 2 0 2 1 • © 2 0 2 1. T h e A ut h or( s). P u bli s h e d b y t h e A m eri c a n A str o n o mi c al

S o ci et y.

R e s e ar c h N ot e s of t h e A A S , V ol u m e 5 , N u m b er 4

Cit ati o n C h o w- C h o o n g N g e o w et al  2 0 2 1 R e s. N ot e s A A S  5 8 6

7 1 T ot al d o w nl o a d s  

S h ar e t hi s arti cl e



1 1 2

3

A ut h or e- m ail s

c n g e o w @ a str o. n c u. e d u.t w

c n g e o w @ a str o. n c u. e d u.t w

A ut h or affili ati o n s

 Gr a d u at e I n stit ut e of A str o n o m y, N ati o n al C e ntr al U ni v er sit y, 3 0 0 J h o n g d a R o a d,

3 2 0 0 1 J h o n gli, T ai w a n; c n g e o w @ a str o. n c u. e d u.t w

 S c h o ol of P h y si c s a n d A str o n o m y, U ni v er sit y of Mi n n e s ot a, Mi n n e a p oli s, M N

5 5 4 5 5, U S A

 I P A C, C alif or ni a I n stit ut e of T e c h n ol o g y, P a s a d e n a, C A 9 1 1 2 5, U S A

O R CI D i D s

C h o w- C h o o n g N g e o w  htt p s:// or ci d. or g/ 0 0 0 0- 0 0 0 1- 8 7 7 1- 7 5 5 4

C hi e n- D e L e e  htt p s:// or ci d. or g/ 0 0 0 0- 0 0 0 2- 3 1 4 2- 7 2 9 9

Arti cl e i nf or m ati o n

1

2

3

https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://iopscience.iop.org/journal/2515-5172
https://iopscience.iop.org/volume/2515-5172/5
https://iopscience.iop.org/issue/2515-5172/5/4
https://iopscience.iop.org/journal/2515-5172
mailto:cngeow@astro.ncu.edu.tw
mailto:cngeow@astro.ncu.edu.tw
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0001-8771-7554
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-3142-7299
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924


S E D M a c hi n e S p e ctr a f or H O P u p pis a n d V 7 2 2 T a uri - I O Ps ci e n c e

htt ps://i o ps ci e n c e.i o p. or g/ arti cl e/ 1 0. 3 8 4 7/ 2 5 1 5- 5 1 7 2/ a bf 5 0 3[ 7/ 2 7/ 2 1, 1 0: 1 4: 0 1 A M]

A b str a ct

W e pr e s e nt l o w-r e s ol uti o n s p e ctr a c oll e ct e d wit h t h e S p e ctr al E n er g y Di stri b uti o n

M a c hi n e ( S E D M) f or a n I W A n d-t y p e d w arf n o v a, H O P u p pi s, a n d a B e st ar, V 7 2 2

T a uri. T h e S E D M i s a n i nt e gr at e d fi el d u nit s p e ctr o gr a p h m o u nt e d o n t h e 6 0  i n c h

t el e s c o p e at t h e P al o m ar O b s er v at or y, wit h a s p e ctr al r e s ol uti o n of R  ~  1 0 0 i n t h e

o pti c al w a v el e n gt h r a n g e. T h e H α  e mi s si o n li n e w a s cl e arl y d et e ct e d f or t h e bri g ht

B e st ar V 7 2 2 T a uri at ~ 1 2. 5  m a g, b ut b ar el y d et e ct e d i n t h e s p e ctr a f or t h e

~ 1 3. 7  m a g H O P u p pi s. O ur S E D M o b s er v ati o n s c o ul d b e u s e d a s g ui d a n c e f or

o b s er vi n g si mil ar o bj e ct s wit h t h e S E D M, a s w ell a s ot h er R  ~  1 0 0 s p e ctr o gr a p h s, i n

t h e f ut ur e.

E x p ort cit ati o n a n d a b str a ct

Pr e vi o u s arti cl e i n i s s u e

N e xt arti cl e i n i s s u e

Mi c h a el W. C o u g hli n  htt p s:// or ci d. or g/ 0 0 0 0- 0 0 0 2- 8 2 6 2- 2 9 2 4

R u s s R. L a h er  htt p s:// or ci d. or g/ 0 0 0 0- 0 0 0 3- 2 4 5 1- 5 4 8 2

D at e s

R e c ei v e d M ar c h 2 0 2 1

R e vi s e d A pril 2 0 2 1

A c c e pt e d A pril 2 0 2 1

P u bli s h e d A pril 2 0 2 1

D OI

htt p s:// d oi. or g/ 1 0. 3 8 4 7/ 2 5 1 5- 5 1 7 2/ a bf 5 0 3

K e y w or d s

E mi s si o n li n e st ar s ; S p e ctr o s c o p y ; D w arf n o v a e

J o ur n al R S S

Si g n u p f or n e w i s s u e n otifi c ati o n s

Cr e at e cit ati o n al ert

Bi b T e X  RI S

https://iopscience.iop.org/article/10.3847/2515-5172/abf505
https://iopscience.iop.org/article/10.3847/2515-5172/abf505
https://iopscience.iop.org/article/10.3847/2515-5172/abf563
https://iopscience.iop.org/article/10.3847/2515-5172/abf563
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0002-8262-2924
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://orcid.org/0000-0003-2451-5482
https://doi.org/10.3847/2515-5172/abf503
http://astrothesaurus.org/uat/460
http://astrothesaurus.org/uat/1558
http://astrothesaurus.org/uat/418
https://iopscience.iop.org/journal/rss/2515-5172
https://iopscience.iop.org/journal/rss/2515-5172
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D2515-5172
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D2515-5172
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3FarticleID%3D2515-5172%2F5%2F4%2F86
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3FarticleID%3D2515-5172%2F5%2F4%2F86
https://iopscience.iop.org/export?articleId=2515-5172/5/4/86&doi=10.3847/2515-5172/abf503&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=2515-5172/5/4/86&doi=10.3847/2515-5172/abf503&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=2515-5172/5/4/86&doi=10.3847/2515-5172/abf503&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=2515-5172/5/4/86&doi=10.3847/2515-5172/abf503&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract


S E D M a c hi n e S p e ctr a f or H O P u p pis a n d V 7 2 2 T a uri - I O Ps ci e n c e

htt ps://i o ps ci e n c e.i o p. or g/ arti cl e/ 1 0. 3 8 4 7/ 2 5 1 5- 5 1 7 2/ a bf 5 0 3[ 7/ 2 7/ 2 1, 1 0: 1 4: 0 1 A M]

Ori gi n al c o nt e nt fr o m t hi s w or k m a y b e u s e d u n d er t h e t er m s of t h e

Cr e ati v e C o m m o n s Attri b uti o n 4. 0 li c e n c e . A n y f urt h er di stri b uti o n of t hi s

w or k m u st m ai nt ai n attri b uti o n t o t h e a ut h or( s) a n d t h e titl e of t h e w or k,

j o ur n al cit ati o n a n d D OI.

 

H O P u p pi s ( h er e aft er H O P u p), r e c e ntl y c o nfir m e d t o b e a n I W A n d-t y p e d w arf n o v a

( Ki m ur a et al. 2 0 2 0 a ; L e e et al. 2 0 2 1 ), w a s pr e vi o u sl y li st e d a s a B e st ar c a n di d at e

wit h o ut s p e ctr o s c o pi c o b s er v ati o n s ( pri or t o 2 0 1 8). I n 2 0 1 7, H O P u p w a s s el e ct e d

i n o ur pr o gr a m st u d yi n g t h e v ari a bilit y of B e st ar s ( N g e o w et al. 2 0 1 9 ) d u e t o it s

u n u s u al li g ht- c ur v e b e h a vi or (f or m or e d et ail s, s e e L e e et al. 2 0 2 1 ). T h er ef or e, w e

i niti at e d a s eri e s of s p e ctr o s c o pi c o b s er v ati o n s wit h t h e pri m ar y g o al of i d e ntif yi n g t h e

H α  e mi s si o n li n e fr o m H O P u p. T h e s e o b s er v ati o n s w er e c arri e d o ut fr o m 2 0 1 8 t o

2 0 2 0 wit h t h e l o w-r e s ol uti o n s p e ctr o gr a p h S E D M ( S p e ctr al E n er g y Di stri b uti o n

M a c hi n e; B e n- A mi et al. 2 0 1 2 ; Ritt er et al. 2 0 1 4 ; Bl a g or o d n o v a et al. 2 0 1 8 ,

m o u nt e d o n t h e P al o m ar P 6 0 T el e s c o p e), t w o m e di u m-r e s ol uti o n s p e ctr o gr a p h s

B O E S Ki m et al. ( 2 0 0 2 ) B o h y u n s a n O pti c al E c h ell e S p e ctr o gr a p h; a n d t h e D B S P

( D o u bl e- B e a m S p e ctr o gr a p h; O k e a n d G u n n 1 9 8 2 , m o u nt e d o n t h e P al o m ar H al e

T el e s c o p e), a n d t h e hi g h-r e s ol uti o n s p e ctr o gr a p h E S P a D O n S ( E c h ell e

S p e ctr o P ol ari m etri c D e vi c e f or t h e O b s er v ati o n of St ar s; m o u nt e d o n t h e C a n a d a –

Fr a n c e – H a w aii T el e s c o p e). S p e ctr a t a k e n fr o m B O E S, D B S P a n d E S P a D O n S,

t o g et h er wit h t h e r el at e d r e s ult s, h a v e b e e n p u bli s h e d i n L e e et al. (2 0 2 1 ) a n d will

n ot b e r e p e at e d h er e. T h e ai m of t hi s N ot e i s t o pr e s e nt t h e s p e ctr a t a k e n wit h t h e

S E D M.

Si n c e t h e S E D M i s a n i nt e gr at e d fi el d u nit s p e ctr o gr a p h wit h a l o w s p e ctr al

r e s ol uti o n of R  ~  1 0 0, w e i n cl u d e d a k n o w n B e st ar V 7 2 2 T a uri ( h er e aft er V 7 2 2

T a u; J o y 1 9 4 9 ; K o h o ut e k a n d W e h m e y er 1 9 9 7 ) t o b e o b s er v e d wit h t h e S E D M t o

N A S A A D S R e c or d 

A b o ut R el at e d Li n k s

R el at e d li n k s



http://creativecommons.org/licenses/by/4.0
http://adsabs.harvard.edu/abs/2021RNAAS...5...86N
https://iopscience.iop.org/journal/2515-5172/page/About%20Related%20Links


S E D M a c hi n e S p e ctr a f or H O P u p pis a n d V 7 2 2 T a uri - I O Ps ci e n c e

htt ps://i o ps ci e n c e.i o p. or g/ arti cl e/ 1 0. 3 8 4 7/ 2 5 1 5- 5 1 7 2/ a bf 5 0 3[ 7/ 2 7/ 2 1, 1 0: 1 4: 0 1 A M]

cr o s s- c h e c k t h e o bt ai n e d s p e ctr a. B ot h H O P u p a n d V 7 2 2 T a u w er e a d d e d t o t h e

t ar g et li st of S E D M a n d t h e q u e u e o b s er v ati o n s w er e c arri e d o ut s e v e n a n d ei g ht

ti m e s, r e s p e cti v el y, b et w e e n 2 0 1 8 O ct o b er 1 0 a n d N o v e m b er 1 0, wit h e x p o s ur e

ti m e s v ar yi n g b et w e e n 2 7 0 s a n d 6 0 0  s. Gi v e n t h e n at ur e of q u e u e o b s er vi n g

m o d e, H O P u p a n d V 7 2 2 T a u m a y n ot n e c e s s aril y b e o b s er v e d o n t h e s a m e

ni g ht s. T h e c oll e ct e d d at a w er e a ut o m ati c all y pr o c e s s e d wit h t h e p y s e d m  r e d u cti o n

pi p eli n e ( Ri g a ult et al. 2 0 1 9 ). Fi g ur e 1  pr e s e nt s f o ur a n d si x u s a bl e s p e ctr a f or H O

P u p a n d V 7 2 2 T a u, r e s p e cti v el y. A f e w of t h e H O P u p a n d V 7 2 2 T a u s p e ctr a w er e

aff e ct e d b y b a d w e at h er a n d, h e n c e, w er e di s c ar d e d.

B a s e d o n m e di u m-t o- hi g h-r e s ol uti o n s p e ctr a c oll e ct e d fr o m l ar g er- a p ert ur e

t el e s c o p e s, a w e a k Hα  e mi s si o n li n e f or H O P u p w a s cl e arl y d et e ct e d ( L e e et al.

 Z o o m I n  Z o o m O ut  R e s et i m a g e si z e

Fi g ur e 1.  Ti m e- s eri e s s p e ctr a f or H O P u p (l eft p a n el) a n d V 7 2 2 T a u (ri g ht p a n el)

t a k e n fr o m t h e S E D M. T h e i n s et fi g ur e i n t h e l eft p a n el i s a n e nl ar g e d v er si o n of

t h e s p e ctr u m t a k e n o n 2 0 1 8 N o v e m b er 7, c e nt er e d o n t h e Hα  li n e. T h e v erti c al

d a s h e d li n e s i n di c at e t h e r e st w a v el e n gt h of t h e H α  li n e. T h e 1 0 ti m e- s eri e s

S E D M s p e ctr a ar e a v ail a bl e a s d at a b e hi n d t h e Fi g ur e.( T h e d at a u s e d t o cr e at e

t hi s fi g ur e ar e a v ail a bl e .)

D o w nl o a d fi g ur e:

  

 St a n d ar d i m a g e  Hi g h-r e s ol uti o n i m a g e 

https://cfn-live-content-bucket-iop-org.s3.amazonaws.com/journals/2515-5172/5/4/86/1/rnaasabf503f1.tar.gz?AWSAccessKeyId=AKIAYDKQL6LTV7YY2HIK&Expires=1628010824&Signature=fUh%2BJhaaUwXov2g470EjdSaEW9E%3D
https://cfn-live-content-bucket-iop-org.s3.amazonaws.com/journals/2515-5172/5/4/86/1/rnaasabf503f1_lr.jpg?AWSAccessKeyId=AKIAYDKQL6LTV7YY2HIK&Expires=1628010824&Signature=UtfglZAP56z6PT6GopE5twOPtoY%3D
https://cfn-live-content-bucket-iop-org.s3.amazonaws.com/journals/2515-5172/5/4/86/1/rnaasabf503f1_lr.jpg?AWSAccessKeyId=AKIAYDKQL6LTV7YY2HIK&Expires=1628010824&Signature=UtfglZAP56z6PT6GopE5twOPtoY%3D
https://cfn-live-content-bucket-iop-org.s3.amazonaws.com/journals/2515-5172/5/4/86/1/rnaasabf503f1_hr.jpg?AWSAccessKeyId=AKIAYDKQL6LTV7YY2HIK&Expires=1628010824&Signature=SQueXgT%2BiOtNZfcq9FQ3nTVuyqU%3D
https://cfn-live-content-bucket-iop-org.s3.amazonaws.com/journals/2515-5172/5/4/86/1/rnaasabf503f1_hr.jpg?AWSAccessKeyId=AKIAYDKQL6LTV7YY2HIK&Expires=1628010824&Signature=SQueXgT%2BiOtNZfcq9FQ3nTVuyqU%3D


SED Machine Spectra for HO Puppis and V722 Tauri - IOPscience

https://iopscience.iop.org/article/10.3847/2515-5172/abf503[7/27/21, 10:14:01 AM]

2021). In contrast, the Hα line was barely detected in the SEDM spectra, for
example, in the spectrum taken on 2018 November 7 (see left panel of Figure 1).
On the other hand, the strong and obvious Hα emission line was detected for V722
Tau, as shown in the right panel of Figure 1, for all dates. We also note that the Hα
emission line for V722 Tau is blueshifted by − 515 ± 36 km s , an average value
from the six SEDM spectra presented in the left panel of Figure 1, converted from
the centroids of a fitted Gaussian function to the Hα emission line. This value is
inconsistent with the measured radial velocity of − 23 km s  found in Joy (1949)
based on a single spectrum taken more than half a century ago. We believe our
value is more accurate and reliable because it is based on multiple spectra taken
with a modern spectrograph (i.e., the SEDM).

The V-band apparent magnitudes for HO Pop and V722 Tau are 13.74 mag and
12.47 mag (Jayasinghe et al. 2018), respectively. As expected, it should be
straightforward for SEDM to identify the Hα emission line for bright Be stars, such as
V722 Tau. On the contrary, the Hα emission line for HO Pop, a relatively bright dwarf
nova, is hardly detected by the SEDM. Even though disks are presented in both Be
stars and dwarf novae, the strengths of their Hα emission lines are affected by the
different physical conditions on the disks. The spectra collected in this work can
provide guidance in observing similar Be stars and/or dwarf novae with the SEDM,
or other spectrographs with R ~ 100, in the future.
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Weizmann Institute for Science, the Oskar Klein Center at Stockholm University, the
University of Maryland, the University of Washington, Deutsches Elektronen-
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