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roducion |
V Canum Venaticorum - VCVn - HD 115898
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* Md4e - M6e late AGB star * Semi-Regular Mira Variable (SRVb)

* 500 pc* * Radial pulsations with period of about 192 days

» High tangential velocity of 97 km/sec* * Complex pulsating behavior not yet fully understood

* High galactic latitude (70 deg.) -> Secondary and/or extra long secondary period?
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V CVn polarimetry milestones 1966 - 2019

—
Krysztof Serkowski Antonio M. Magalhdes 7 HPOL Tea Richa Ignce Pierre Kervella Susanne Hofner Boris Safonov
1966 1986 1989-2004 2014 2015 2017 2019
V CVn with Time- 15 years of Position Dust disk Speckle
highest optical Dependent observations angle and Polarimeter
polarization Spectro- Half-wave measured for companion observation
of Mira polarimetry Spectro- V CVn has of the sof VCVn
Variables. of V CVn Polarimeter been nearby AGB with 2.5-m
Pine Bluff constant over star L? telescope
Observatory 40 years Puppis with
SPHERE/
»-photospheric ZIMPOL Detailled Asymmetric
origin for most V CVn: el o reflection
V CVn of the optical . ’ . & nebula
polarization polarization Evidence of a F_)Olar'zed consisting of
apparently of ...existence of an Mira-like tail light from three regions
I intermediate and bow dust shells surrounding
. stellar or scattering layer shock* Surrounding V CVn at
circumstellar in the stellar distance of 35
.. y AGB stars
origin photosphere. mas
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Introduction |

A multiyear photopolarimetric study of the semi-regular variable V CVn
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Reference: H. Neilson, N. Steenken, J. Simpson R. Ignace, M. Shrestha, C. Erba and G. Henson. A&A Volume 677, September 2023
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i observer:
' high flux
low polarization

Neilson (2014)

Bow shock?

$»

GeorglaStatt‘
University.

vatoire LESIA

de Paris

Exploring V CVn

The CHARA Science Meeting 2025

observer:
low flux
high polarizatior

Safonov (2019)

Bipolar clouds?

2023/11/03

7y SYDNEY
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After sixty years of research no consensus model for dusty shell

E

. L
Red Giant4, ALMA candidate planet

Dusty disk?

Positve reaction from CHARA Team on proposal for test observation!
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CHARA
Snapshot
May 8
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V (MA - 1046/rad)

V (MA - 10°6/rad)
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CHARA - MIRCX [1.5186 um - 1.7318 um] - E1-E2-W1-W2

Day: 20240508 - Source: V CVn

CHARA - MIRCX [1.5186 um - 1.7318 pm] - E1-E2-W1-W2
Day: 2024 0508 - Source: V CVn
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CHARA - MIRCX [1.5371 pm - 1.6951 pm] - E1-E2-W1-W2

CHARA - MIRCX [1.5371 pm - 1.6951 pm] - E1-E2-W1-W2 Day: 20240509 - Source: V CVn

Day: 2024 0509 - Source: V CVn

1E0
200
[/
1E-1 %
e
150 =
= 1E-2 [ 1]
5 n Wiy,
s
100 o 1E-3 lz T ] " 5
] 1 | ]
£ ¥ L .8 [
’ -
55 = 1E-4 ] ]
= »
E L sk o
:‘E - 1E-5 o Maxke 8 Ol isExglores IMMC
2 g 200 T 7
- | . i "5
E . 150 L iy
g [ 4 100 L] L] ]
S _ 'SR
T 50 141
=
) 2 g 13 H band
100 = ]
z . it
P i 'R B
-150 -100
-150 '3 | ‘ | l
wen =l <§;. f\f‘ ExgicresMME
00 200 Masks ty OF s Exgtre MG
0 10 20 30 40 50 G0 70 BO 90 100 110 120 130 140 150 160 170 180 190 200 210
200 <150 -100 -50 0 50 100 150 200 SPATIAL_FREQ (MA - 10A/rad)
U (MA - 1046/rad) _
FTERETREET TRy TSy Y T e E— ]
154 155 156 157 158 153 160 161 162 163 1.64 165 166 167 168 160
CHARA - MIRCX [2.001 ym - 2.3745 pm] - §1-52-E1-E2-W1-W2
CHARA - MIRCX [2.001 um - 2.3745 um] - §1-52-E1-E2-W1-W2 Day: 2024-0509 - Source: HD_115898
Day: 20240509 - Source: HD_115898 1E0
150 1E-1 € i.
=T
152 ) s'l
o~ 'L
100 1 annd I L _
£ 13 b "._, ¥ 'lf MLLALE X e
= [} .
S
e L] 2
]
50 ~ 165 i
= ' fade by O Exgiorer UMME
3 -—
5 - 200 7
& ™~ all ® il
= ’ - 150 4
= Ed
= 100
= -
T a0
A1 ” E 5 . _gubl
= T ] . L
& ]
© .50 .
100 -100
150 gl Measenprr
ik bty Ol pre NG
i 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 &0 B85 80 95 100 105 110 115 120 125 130 135 140 145 150 155 160
i SPATIAL_FREQ (MA - 106/rad)
-150 -100 -50 0 50 100 150 N TR z _
U (MA =10~ E/rad) 00 202 204 208 208 210 212 244 216 218 220 222 224 226 228 230 232 234 236
‘I E1-E2  E1-W1 BE1-W2 BW1-E2 BW2-E2 gW2-W1 ‘ EFF WAVE (um)

Ge égéz THE UNIVERSITY OF Australian KYOTO UNIVERSITY OF
S bl = i EXETER
Urﬁgl'erm : e merreromercomey G222y SYDNEY National SANGYO

versity MICHIGAN of Stellar Parameters % University UNIVERSITY

Results

7




The CHARA Science Meeting 2025

e
LitPro best fit model: 3.8 mas disk + elongated disk
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LitPro best fit model: 3.9 mas disk + elongated disk

|
Model: Fit analysis Model vs. data - =
Diameter disk 1 3.9 mas Reduced Chi2: 93 § - -
Flux weight disk 1 47.7% > - -
@ 200— =
. L dotvroraa bt lie B z
Minor axis disk 2~ 5mas 10 = - =
Elong_ratio 2.9 ' X § o =
Flux weight disk 2 52.3% - 5 - .
- 5 = -
A 0.8 o -
2] = ©-200— =
—T 0.000123 _ [77] - -
_ = | . -
— — 0.00011 = - - -
é - 9.81e-05 % 06__ :[ ol L L L L (B B (R L .I LN R L -
) Q 0.0 05 1.0 15
° - 8.580-05 n - . , 108 :
© = = spatial frequency in 1/rad (max of the 3 frequencies
g - 7.35e-05 T 04— _
> = - -
c 6.13a-05 ]
‘® @ - _
g 4.9e-05 8_ _ =
g 3.68e-05 @ 0.2— o
% - -
o 2.45e-05 — =
E
Lo 1.23e-05 B B
— B3 iy i n e SR
0 O'D | | | I | I | I | ] | 1 | | | I | I | | I ] '| I | | | I | I | I [ ] I I |
10 5 0 -5 -10 0.0 0.5 1.0 1.5
o (mas, increasing towards East) . . fje
spatial frequency in 1/rad

$»

. . N d , . e e vaversTyor || Australian KYOTO N TERSITY 9F
Exploring V CVn GeorgaSttc "@@L&)}!e tesia Bnel e g SYDNEY = National sanovo  EXETER ~ °
niversity T of Stelar Parameters * =~ University UNIVERSITY




The CHARA Science Meeting 2025

Discussion |

Elliptical structure could explain the long-term stable PA of optical polarization

— 3.8 mas = radius disk of 200 RO at a distance of 500 pc
— Elliptical structure/dusty shell semi-major axis of about 400 RO
— PA long axis of elliptical structure seems to be orthogonal to o
Preliminary
the longterm polarization position angle (PA) range hypothesis:
180 Main dust
scattering in
160 q .
polarigenic
140 areas of
w120 ipti
3 . ‘0‘* .’: 'o: elliptical
2 100 UJ U ° O‘r.o structure
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Request for guest observing time at the CHARA Array March 1 - July 31, 2026

Simulation of full observation with ASPRO2

_ nstumentmode CHARA 2025B - MIRCX-MYSTIC - E1(1)-W2(5)-W1(3)-582(2)-51(1)-E2(3) . . .
Low_# =] Day: 2025.04.09 - Source: ¥ CVi Expected results for Model with 3.8 mas disk + 2 x elongated disk
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V CVnh minimum around mid of March 2026 L E——

142 1.44 146 1.48 1.50 1562 154 166 1.58 1.60 1.62 1.64 1.66 1.68 170 1.72
Visibilty period of V CVn for CHARA starts in January A
Proposal deadline 9/2025

New CHARA Polarimetry mode available?
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