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https://ui.adsabs.harvard.edu/abs/2008clno.book.....B/abstract
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https://ui.adsabs.harvard.edu/abs/2015AcPPP...2..257A/abstract

&5 2: V1405 Cas (Taguchi et al. 2023)
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https://ui.adsabs.harvard.edu/abs/2023ApJ...958..156T/abstract

ER7AI4513: V4370 Oph
(Uemura, ..., Taguchi et al. 2025)

« 8. 2024-03-10 27:36:35 JST  CI?
- #RES: 2024-03-10 29 Frdx |
* 93¢ 2024-03-10 29:10 L& S

. By QT BiEEE (KBX)
- 8 Al T [T=RARERE] &
bR U T DB,
F ENERELITD:
1. JRFERAIATER (CEDR)
2. R
3. HEDOTEEELBVEHE| ..
4. SISCERBISENE

&

Normalized flux
H
o

ot
o

4500 5000 5500 6000 6500 7000 7500 8000
Wavelength (A)

2025/9/4 Seimei Users’ Meeting 11


https://ui.adsabs.harvard.edu/abs/2025PASJ...77..219U/abstract

FTEYHEAZIE D J= ToO #7l (since 2019A)

 FhE [ME#] DEkE - RYODNE ToO ZFENL TG

» 3 F(C 1 E< S0\, SRAIRADOFIED FEILLID G 1’17' ?ﬁ(c_iﬁi'é"iﬂfw“?ﬁ(d:?
- 4/ ~ 10 FIENRE,

7

- UFEZWT BHBNGS: e \ OO
o JEHERICH BREXR o/ [ L AT T T TN NN
- HANRRCHEIERZ AT BiEXR N S S S S S TN N " N S W
.+ BANRECHITS LD T 3R L N s -
(- BRELRESNBHE) . e
. ELDEEN T BHER NN 0 A

%0)1111 BADUVVEITETIREN contami L CLUERD . o\ 1Y

c B4 (BRSO TVNBDT. UETLDEDSWSEEAD ToO (FF> TS,

« M31 R EFFEIRBIDOENER ~ 30 KA SVLVEE NS
« BEZIOREDICHUTToO ZiTD2EE,

2025/9/4 Seimei Users’ Meeting 12



TEEBEE CODITRA

1.15 Mg, ‘ONe nova’ model (José et al. 2006) o ¥R IABE D4
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— Proton-rich 7R FRHDMES T
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"'Be (Tajitsu+2015) - “Li (~ 50 days)
« BN - 13C (~ 10 mins)
« 150 - BN (~ 2 mins)
« "F 5770 (~ 1 min)
« 22Na - %2Ne (~ 3 years)
- 26A1: HZTE] (- 2Mg; t,,, ~ 0.7 x 108 years)
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https://ui.adsabs.harvard.edu/abs/2015Natur.518..381T/abstract
https://ui.adsabs.harvard.edu/abs/2023MNRAS.523.1153V/abstract
https://ui.adsabs.harvard.edu/abs/2006NuPhA.777..550J

Al ZHRE T DIC(L?

~ Luminous Red Nova V4332 Sgr (Banerqee+2004) DI

SEFRITD AlO FERDP S NS

« 26Al0 (1.47325 um) & 27AlO (1.47492 um)

« 26A10 (1.50155 um) & 27AlO (1.50351 um)
— upper limit 26A10 / 27AI0 < 0.10 Z481=,
* 5¥: luminous red nova # nova (312) P
» Luminous red nova: common envelope XAA(C ¢

HITDEHIRER
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https://ui.adsabs.harvard.edu/abs/2004ApJ...610L..29B/abstract

GK Per (Nova Persei 1901)

o 5FEX
« d~0.5kpc (ETHBIRLY)
- 1901 F(CHHERFE

« 1948 FLUIR, RBEFT D M (—X Mz,
) 3 MR (Bl 2022~23) THEDIRT

. 1975 SEDIEFHEMFC AlO 4843 A (?) &
f®iH (Hack et al. 1993 @ section 8)

P
I

PHOTOGRAPHIC DENSITY

* 5L AIO IMFET DDIES, AI0 &
27A10 Z 73T DEVRIDMR(CIRDDTIE? ° 4600 3 5000

Figure 8-46. Portion of the plate spectrum taken with
the 182-cm reflector of the Asiago Observatory during
the light peak of 1975. The unusual emission at A4842
is shown.
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https://ui.adsabs.harvard.edu/abs/1993NASSP.507.....H/abstract

GK Per (Nova Persei 1901)

« $F1EX | THCCS g2/r (IH filter)/i2

« d~0.5kpc (ETHBIRLY)
* 1901 —(L.%)?ELL%

+ 1948 FLUIK, BEFT D M \—X bz,
) 3 FfEMR (BBl 2022~23) THEEDIRT

. 1975 EDIEFTEFFIC AIO 4843 A (7) &
fi (Hack et al. 1993 D section 8)

s BL\DHWTDIZZ & ()
« BRSHR GRERER U 7120WY) Ol
» GK Per 2% 44K
« 1901 FOFhEBEFEDIREX

—~ EFIEHAIC (L AIO (4843 A) (FZH\5 T
(H ICHEBIHERT A ZRE TERE T S)
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GK Per (Nova Persei 1901)

o 455450  SEEYDEVLNC &
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KYOTO UNIVERSITY t::? Kyoto University

Observations of Novae Using Seimei Telescope

2025-09-04 Kenta Taguchi
(Department of Astronomy & Okayama Observatory, Kyoto University) § \




(Classical) Nova/Novae: (5H) ¥f2E. FTE2ER

e A“Nova” = a “new star” in Latin.

* A “new star” appears suddenly (in most cases, within ~ 1 day).
 After that, it fades slowly (weeks — years).

* In astrophysics, this is a transient phenomenon on a white dwarf.

2023-11-04 M31N2008-12a by Seimei/TriCCS g/r/i 2023-11-14
. . B . » . « W . . .
: - ' ‘ - 7 e -
-. ; .- . . : " L]
8 D SR, ST SRR . PR B
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; .
© " . . s * .
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2024/1/12 Ph.D. Defence (Taguchi) 20



1.2 Novae and Recurrent Novae
Mechanism of Novae: Thermonuclear Runaway

° Binary system of: Companion
 White dwarf (WD, primary star) (Accretion Disk?)
* Run out H — no nuclear reactions *
 Alate (companion) star

* H gas from companion accretes on WD (c) H. Maehara

* Forms an envelope on the WD surface.

* More and more gas accretes
— finally start nuclear reaction “again”
— |leads to a nova outburst.

2024/1/12 Ph.D. Defence (Taguchi) 21



1.2 Novae and Recurrent Novae
Mechanism of Novae: Thermonuclear Runaway
o Binary system of: Companion
« White dwarf (WD, primary star) (Accretion Disk?)

 Run out H — no nuclear reactions
 Alate (companion) star

* H gas from companion accretes on WD
* Forms an envelope on the WD surface.

* More and more gas accretes
— finally start nuclear reaction “again”

— |leads to a nova outburst.

(c) H. Maehara
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“Typical” Light Curve of Nova
(Bode & Evans 2008)

Weeks — Years

<

Final
2 Mags Rise

EMlF
Decline

Pre-Max | Hal

Initial
Rise

Initial Rise
(Hours — few days)

9 Mi]gﬁ>{

Wre-ch;l U

- Fast (slow) novae evolve fast (slow) and have high (low) mass WDs. Time
« Some “extremely” slow novae (< 3%) take = years in the initial rise.
2024/1/12 Ph.D. Defence (Taguchi) 23
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https://ui.adsabs.harvard.edu/abs/2008clno.book.....B/abstract

Nova in the Hertzsprung-Russell Diagram

Contracting radius __

1. Once a nova ignites, its L and 5 ' '
T increase so rapidly. ( T~

2. After L reaches Eddington : HRAEHE tadn
luminosity (Lgyy), the nova 4
starts ejecting its envelope.=

Hillman et al. (2014)

®
— Rphot 7' — Teff \ i 2+
— brightens in the optical. b4
1_
* According to the theory, o-

* Initial rise = decreasing T .
- Before the initial rise ends, the-1 6 T 5 45
photosphere should be so hot! log(T_,IK])
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Nova in the Hertzsprung-Russell Diagram

1. Once a nova ignites, its L and 5
T increase so rapidly.

2. After L reaches Eddington
luminosity (Lgyy), the nova 4
starts ejecting its envelope.=

4}

Hillman et al. (2014)

®
— Rphot 7' — Teff \ i 2t
— brightens in the optical. g
1_
* According to the theory, o-

* Initial rise = decreasing T .

« Before the initial rise ends, the-1 5 55 5 45
photosphere should be so hot! ' log(T_IK) |
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Nova in the Hertzsprung-Russell Diagram

1. Once a nova ignites, its L and 5

T increase so rapidly.

2. After L reaches Eddington
luminosity (Lgy4), the nova

starts ejecting its envelope.=

= Ryt 7 2 T N
— brightens in the optical.

* According to the theory,

* Initial rise = decreasing T.

Lo

J
S
o
-

 Before the initial rise ends, the-1
photosphere should be so hot!

2024/1/12

3_

2_

0_

2. L~Lgyy, R/

Initial-Rise (hours ~ few days)

Hillman et al. (2014)

6 5.5 S 4.5
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Example 1: T Pyx

d'ﬂ'?" % ;‘.“',o.o;“ " J\*

© 00 N O o
T

(Arai et al. 2015) i} g
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* Highly-ionized Emission Lines.
» Only in the earliest spectrum. ; ,d) f
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https://ui.adsabs.harvard.edu/abs/2015AcPPP...2..257A/abstract

Example 2: V1405 Cas (Taguchi et al. 2023)

* Highly-ionized Emission Lines. Time from the discovery [hours]

* Only in the earliest spectrum. 20 0 20 40 60 80
« Seimei observed the nova on its initial rising phase. 61

1 I I
® i
N I Hell Hel Co I | N
2.2 . o | l‘ 1 & |
(0)  ig1.00h ! ! I ’r P :00: : “E :0"
2 F ! | | = Lo 1o | ‘I
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) | | I I I 1
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B I I : ]
| |
_ +33.94 h | ' | i
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Normalized Flux (+ constant)
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D
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https://ui.adsabs.harvard.edu/abs/2023ApJ...958..156T/abstract

Example 3: V4370 Oph

(Uemura, ..., Taguchi et al. 2025)

* Disc: 2024-03-10 27:36:35 JST

* Report: 2024-03-10 ~ 29 o'clock

« Spec: 2024-03-10 ~ 29:10
« By Smart Kanata Telescope )
« Using specified Al

Normalized flux

b All done quickly:

1. Imaging soon after ignition
2. Detection

3. Classify ‘likely a nova’
4. Spectroscopy

2025/9/4 Seimei Users’ Meeting
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https://ui.adsabs.harvard.edu/abs/2025PASJ...77..219U/abstract

ToO Observation Aiming Nova (since 2019A)

* Once nova candidate discovered — immediately trigger ToO
* Once in ~ 3 years, a Galactic nova starts when Okayama is under clear night.

 ~ 10 novae are discovered per year. 60" /AR

- All the following conditions: % /// // \\ \\ N\
* Northern hemisphere. waAE N oL N N
* Ignition when Okayama is at night. . ador sdord b _-6L°_ b ,%311 BL b e o
« The object is visible. A \ | N G e N O Y Y
( - Luckly the object is discovered.) } \ \\ \\‘ \\ \\ // / / // /)
- Okayama sky is clear. 45° DN / 7

« Bright dwarf novae may contaminate novae. R

* We are getting smart — the number of false ToO is decreasing.

« ~ 30 novae in nearby galaxies (e.g., M31) are discovered per year.
» We may trigger ToO for prospects.

2025/9/4 Seimei Users’ Meeting K10)



Composition of Nova Ejecta: Daughter Nuclel

1.15 M ‘ONe nova’ model (José et al. 2006) e |mportant aspects:

| | | * Hydrogen burning.
i) M lo i} * Denser compared to main-sequence stars.
! | = Proton-rich nuclei are first produced.
S F\/Na 2y - — [*-decays to stable nuclei.
x| *, \fp | - "Be (detected by Tajitsu+2015) - “Li (~ 50 days)
X L N oS f | « 18N - 13C (~ 10 mins)
883 I /\::%;g « 150 - BN (~ 2 mins)
- r: * "F > 170 (~ 1 min)
- | « 22Na - %2Ne (~ 3 years)
-2 ~ « 26A]: ‘stable’ (- 2Mg; t,, ~ 0.7 x 100 years)
4 i1 ]« Where are 28Al nuclei from?
: a1 1/3 of 261 in LMC from novae? (Vasini+2023)

2024/11/7 Kenta TAGUCHI (Kyoto University) 31


https://ui.adsabs.harvard.edu/abs/2015Natur.518..381T/abstract
https://ui.adsabs.harvard.edu/abs/2023MNRAS.523.1153V/abstract
https://ui.adsabs.harvard.edu/abs/2006NuPhA.777..550J

How to detect 2°Al?
~ Case of Luminous Red Nova V4332 Sgr (Banerqee+2004)

* NIR spectroscopy of AlO lines. 5[ AL, wm,, e
« 26Al10 (1.47325 um) & %’AlO (1.47492 um) : '

« 26A|0 (1.50155 um) & 27AlO (1.50351 um) i
— upper limit of 2°AlO / 2’AlO < 0.10. o
* Note: luminous red nova is not a nova. :3
- A merger event of a common envelope object. 3

1.46 1.48 1.5 1.52
Wavelength (microns)

2024/11/7 Kenta TAGUCHI (Kyoto University) 32


https://ui.adsabs.harvard.edu/abs/2004ApJ...610L..29B/abstract

GK Per (Nova Persei 1901)

 Characteristics

« d~ 0.5 kpc (very close!)

* Nova in 1901. z| 2

 From 1948, dwarf nova outbursts once in & £
~ 3 years (last time: 2022~23) El

+ AlO 4843 A (?) detected in 1975 dwarf §
nova (see section 8 of Hack et al. 1993) 2|

* If AlO exists, we may be able to separate ; | , , ,
26A10 & 27AlO. 4600 A (A) 5000

Figure 8-46. Portion of the plate spectrum taken with
the 182-cm reflector of the Asiago Observatory during
the light peak of 1975. The unusual emission at A4842
is shown.

2025/9/4 Seimei Users’ Meeting 33



https://ui.adsabs.harvard.edu/abs/1993NASSP.507.....H/abstract

GK Per (Nova Persei 1901)

e Characteristics . rCCS g2/
« d ~ 0.5 kpc (very close!) |
 Nova in 1901.

 From 1948, dwarf nova outbursts once in
~ 3 years (last time: 2022~23)

 AlO 4843 A (?) detected in 1975 dwarf
nova (see section 8 of Hack et al. 1993)

 What we did with Seimei.

« Spectroscopy during quiescent
* GK Per binary itself
 Remnant of 1901 nova eruption

— No AlO (4843 A) detected.

(Remnant is too cool to excite AlO)

Id filter)/i2
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GK Per (Nova Persei 1901)

» Characteristics * What we want to do
« d ~ 0.5 kpc (very close!) 1. Spectroscopy in DN outburst
* Nova in 1901.  Check AlO (4843 A)
« From 1948, dwarf nova outbursts once in * InDN, the GK Per binary emits UV

~ 3 years (last time: 2022~23) ~ excite AlO?

» AlO 4843 A (?) detected in 1975 dwarf
nova (see section 8 of Hack et al. 1993) 2. NIR spec by Kanatg/HONIR? ,
« AIO (1.47. 1.50 um) is observable in

* What we did with Seimel. quiescent/outburst?
« Spectroscopy during quiescent
+ GK Per binary itself (if AlO is confirmed in 1 or 2)
- Remnant of 1901 nova eruption 3. Spectroscopy using
— No AlO (4843 A) detected. Subaru/IRCS to separate 2°AIO
(Remnant is too cool to excite AlO) and 2’AlO
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Summary

Final

* Novae brighten quickly!
« Seimei gets 2nd example of nova spectra e s
during the initial rising. <
* Please allow us to trigger ToOs.
e Success rate: 1 nova in ~ 3 years.

9 Mags

Final
Decline

Transition

Post Nova

* GK Per (nova in 1901) project started ™
* During the 1975 dwarf nova, AlO reported.
(Hack et al. 1993's section 8)
— We also want to catch AlO.
— We want to separate 2°AlO and 27AlO.
* By now, we observe in the quiescent phase
* No AIO detected.
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