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flat and thin “Optics”=/x7— 0O

@Wave-plate @Dichroic Mirrors

@Bandpass Filters
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CCD

ST'9 pixes size: 20uma, 512x512 pixels quantum effciency: 0.3~0.6
full well: 150,000, Read noise: 15e-/sample dark current: 4e7/s

SBIG

ASTRONOMICAIL
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Triple Range Imager and POLarimeter
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Simultaneous Six-color photometry of EC2 117/
with TRIPOL on SAAQO 75cm + SIRIUS on IRSF 1.4m

nag diff {(nag)

r’ band ——¢— i 5 i E;h ‘1()”1
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BEMEXXE 1mEBi=EE

S Ja 2 —
P(V) g’ r’ i’

HD 212311 0.034% a/u=>P+AP 6+A0 q/u=>Px+AP 6+A0 qg/u=>P+AP 6+A0

BD+32373 --.--—--% P+AP 6+A0 P+AP 6+A0 P+AP 6+A0

BD+28421 0.054% P+AP 6+A0 P+AP 6+A0 P+AP 6+A0

0.4+0.2% 0.3+0.2%

Jr5 0.340.2%

< 0.2%

“instrumental”’  ~10 #iE4H
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— (RETTAY- ] —

’

* g r
1) Hiltner 960  5.82$0.21% 53°  5.38+0.11% **°
5.663%  55°  5.210% 55°

2) HD155197 4.18+0.08% 102° 4.38+0.04% 102°
4.320% 103° 4.274% 103°

3) VICyg#l2 9.46+0.05% 8.98+0.06%

4) HD204827 4.2 % 102° 4.4 % 103°
Schmidt et al’s. data (1992) at V, R, and I-bands,

. Vv R

. Hiltner 960  5.663% 55° 5.210% 55°
. HD 155197 4.320% 103°  4.274% 103°

12/07/18 7 KZECPS

4.49+0.14%
4.55%

3.6910.03%
3.906%

7.88%10.05%

3.9%

4.55%
3.906%

52°
54°

104°
103°

103°

54°
103°
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Pg’ Pr’ Pi’ 2011,

'V374Cep  4.79+0.04% (77°) 4.87+0.03% (81°) 4.72+0.05% (74°)  8.17
BD+55 2693 2.63+0.04% (-9°)  2.29+N 0~ VIR 2T 8.17

V1578 Cyg  0.67+0.05% (-1°) Stars 10% (7°) 8.17
BD+56 2626 2.35+0.02% (-33°) Be 0.02% (-26°)  8.17

BD+56 563  3.89+0.01% (66°) ~ 3.24+0.05% (74°)  8.17
V2028 Cyg  3.16%0.09% (3°) 2.85+0.04% (*°) 1.98+0.05% (11°)  8.17

-

A\

-
T Tau 0.70+0.14% (22°) 0.63+0.06%+""" \7°) 8.17

DG Tau 5.90+0.34% (17°) ta]/‘S 34°)  8.17

GMCep  5.61%+0.19% (18 Tal/”rl S TR
HL Tau 13.1020.32% (81 T S T3A0 G () 817
g
i

PDS581  14.010.26% (-4°) ~ 15.2840.14 post AG B

BL Lac 9.02+0.13% (-23°)  7.77+0.049
B 11.93+0.59% (-45°) 10.60+0.25% (-42°)  11.16+0.2
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{RYE-ii) Dichroism: “2"&%

e 1946 Chandrasekhar

* 1949 Hiltner and Hall interstellar polarization
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SERKUWDBKI, MALTHEWDOUN, AND FURKD

mo
ﬁlﬁ
i3
%
.
J A /A
A~Tum: A~0.5um: © A¥0.3um? e mar/
| n=133-005i
m( (1 e N A =2mamn-1y
*EE | ’/f \\.- - ~ i
. 4 0.55
Ql | fae a~ ~0.2um
/1(x8) | 2x3.14x(1.5-1)
Vo — g /1
. =5

12/07/18

p= A“ _AJ_ =1086NdG(Q “ _Ql)

26



MAFDORES “a@” [2TDLVT
= MR F  interstellar grain

HA4X a~0.1lum @ axb
JAIE 1) F1E (reddening)  2) fR (polarization)

hy

<a>~0.1um Ap__ .~

-— .
-
o -
- =
” .
-
#
\ ’
’
\ -
\ ) \
| . \
X / \ \
.\ . \
s\ . \
” \ /
/ .
” /
” \ .
” . .
- o’
——_ -

=

400 RE 700

2ma |

A

T

T~

~—
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0.7m F10 = f=7m 0.57” [pixel(=20pum

1.0m F8 =» f=8m 0.50” /pixel

0.6m F16 =» f=9.6m  0.42” /pixel

0.75m F15 =» f=11.25m 0.35” /pixel
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test run of polarization on Feb. 15,16

M1 Crab nebula Polarization “preliminary”

Intensity

Polarization
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Optical layout and the spots
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Why simple 4/4

in case of
D=1m:F=10

g’ A~475nm

rr \~620nm

i” A~760nm

1 ~1pixel=20pum
~1“  =50um~seeing
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Why versatile 1/2

How so versatile=powerful?

3-color Imagery {g'ri}
1) Spectral Energy Distribution SED
2) Color-Magnitude Diagram CM-D
3) Color-Color Diagram CC-D

3-color Polarimetry  {r(g’) P(r') P(i)}

P(A ) < wavelength-dependence of polarization

1) Synchrotron Emission

i. Super Novae, ii. Active Galactic Nuclei(Blazar), iii. GRB
2) Scattering/reflection  * Rayleigh * Mie(metallic) * Thomson

i. Planets ii. Environment around Star-formation/-death iii. Disks
3) Dichroic Extinction

i. Direction of Magnetic Field Galactic Magnetic Fields, Dark Cloud

ii. Wavelength-dependence grain size/growth ”a” ~0.1pm
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For calibration at Lulin 1m telescope, We measured
four high polarized standard stars (Hiltner 960, VI Cyg#12, HD155197 , HD204827) and
. three zero polarized standard stars (BD+28 4211, BD+32373, HD 212311).

DATA are from Bo-He (NCU)’s analysis;

B High-polarized -------------------- -~

: g r i

» [ Hiltner960  5.82+0.21% 6°  5.4#0.11% 6° 45:0.14% 11° % 2011.08.17
+  VICygHl2  9.46+0.05% 8.98+0.06% 7.88+0.05% 2011.06.16
- [ HD155197  4.1840.08% 102° 4.38+0.04% 103°  3.69:0.03% 103° #  2011.08.17
- HD204827  4.2% 102° 4.4% 103° 3.9% 103°

. For comparison with the Schmidt et al’s. data (1992) at V, R, and I-bands,

. v R !

» | Hiltner 960  5.663% 55° 5.210% 55° 4.55% 54° y

» [(HD155197  4.320% 103° 4.274% 103° 3.906% 103° #

¢ e Zero-polarized -----------------------——-

. As for instrumental polarization from measurements of non-polarized standard stars,
. on 11, 14, 15, 17 August

7 7 *)

° g r I

. HD 212311 q/u =>P+APB+AB g/u => PtAPB6+AB qg/u => P+AP B+AB
. BD+32373,

. BD+28 4211 as

° 0.310.2% 0.4+0.2% 0.310.2%

12/07/18 7 KZECPS
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Status 4/4

3rd run for Standard Polarization Test
@VLulin (Taiwan) July 15, 16

* high polarization ViCygNo.12 p(g’)~9.5% p(r')~9.0% p(i')~7.8%
* z7ero polarization BD+28 4211/BD+32 3739 “instrumental” P ~1% !
e detection limit ~? mag for 60 sec integration =>m,~ 15 mag !!

F—% 1
°BEQ
%1 VICygNo.12
i
: 5 N i -
& TRIPOL  \ 3
gri e
: . ;
UKIRT g
I J H K

o 0.5 1 1.5 2 2.5

WAVELENGTH

Wavelength (M)
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TRIPOL o #EE
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Line
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Pol
Spectral-Pol t>Pol ) {g ’/r//i/}. Line-Pol
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