
%ąƄąøƄĪŒŊɵŒĜɵÇĦĪƄąɵ%ơÚŵĜɵ�ŒňűÚŊĪŒŊŻɵƄŒɵ
�ŁƊąɵfƊŵĽąŵŻɵĪŊɵnȿɀ

$QGUHZ�1LQH��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ
5REHUW�0DWKLHX��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ
1DWDOLH�*RVQHOO��&RORUDGR�&ROOHJH
(PLO\�/HLQHU��1RUWKZHVWHUQ�8QLYHUVLW\

&RQWDFW����������DQLQH#DVWUR�ZLVF�HGX����������#QLQHRIVSDFH����������ZZZ�DQGUHZQLQH�FRP

mailto:anine@astro.wisc.edu


�ŁÚŻŻĪøÚŁɵ�ŁƊąɵ¡ƄŵÚĞĞŁąŵŻ

Ɣ %OXHU�DQG�EULJKWHU�WKDQ�WKH�PDLQ�VHTXHQFH�WXUQRõ�
RI�D�FOXVWHU

Ɣ &KDOOHQJH�WKH�PRGHO�RI�VLQJOH�VWHOODU�HYROXWLRQ
Ɣ 7KRXJKW�WR�IRUP�WKURXJK�WKUHH�SDWKZD\V�

ż 6WHOODU�FROOLVLRQV
ż 0HUJHU�RI�LQQHU�ELQDULHV
ż 0DVV�WUDQVIHU�IURP�D�FRPSDQLRQ�VWDU

0RQWJRPHU\�HW�DO��������*HOOHU�HW�DO������



ªĦąɵ�ŁƊąɵfƊŵĽąŵŻ

Ɣ 'LVFRYHUHG�RQ�WKH�PDLQ�VHTXHQFH�RI�0������*\U��E\�
/HLQHU�HW�DO����������DV�SDUW�RI�WKH�RQJRLQJ�:,<1�2SHQ�
&OXVWHU�6WXG\��:2&6�

Ɣ $QRPDORXVO\�UDSLGO\�URWDWLQJ�VWDUV��3URW�a��Ô��GD\V���
FRUUHVSRQGLQJ�WR�J\URFKURQRORJLFDO�DJHV�䎆��*\U

Ɣ (OHYHQ�EOXH�OXUNHUV�ZHUH�GLVFRYHUHG��HLJKW�RI�ZKLFK�DUH�
LQ�ELQDULHV��3RUE�a���

�Ô����GD\V�



xöŻąŵƠÚƄĪŒŊŻ
Ɣ :H�REVHUYHG�WKH�HLJKW�ELQDU\�EOXH�OXUNHUV�ZLWK�WKH�

+XEEOH�6SDFH�7HOHVFRSH�$GYDQFHG�&DPHUD�IRU�
6XUYH\V�6RODU�%OLQG�&KDQQHO��+67�$&6�6%&�

Ɣ 2EVHUYDWLRQV�ZHUH�FRQGXFWHG�LQ�WKUHH�)89�
EURDGEDQG�öOWHUV��)���/3��a���������)���/3��a�����
����DQG�)���/3��a�������

Ɣ :H�XVH�WKH�QHVWHG�VWUXFWXUH�RI�WKH�EDQGSDVVHV�WR�
GHULYH�QDUURZEDQG�öOWHUV��)���1��)���/3Ô)���/3��
DQG�)���1��)���/3Ô)���/3�

Ɣ 0DJQLWXGHV�ZHUH�FRPSXWHG�IRU�HDFK�EOXH�OXUNHU�
XVLQJ�DSHUWXUH�SKRWRPHWU\�ZLWK�D�UDGLXV�RI��Ú





�ŁƊąɵfƊŵĽąŵɣÇĦĪƄąɵ%ơÚŵĜɵ¡.%Ż
Ɣ %OXH�OXUNHU�HõHFWLYH�WHPSHUDWXUHV�ZHUH�GHULYHG�E\�öWWLQJ�&DVWHOOL�	�.XUXF]��������PRGHO�DWPRVSKHUHV�WR�

DYDLODEOH�RSWLFDO�DQG�,5�SKRWRPHWULF�PHDVXUHPHQWV
ż :2&6������������������������.
ż :2&6�������������������������.

Ɣ *HQHUDWHG�89%/8(��5RGUJXH]�0HULQR�HW�DO��������PRGHO�DWPRVSKHUHV�IRU�WKH�EOXH�OXUNHUV�DW�WKH�
GHULYHG�HõHFWLYH�WHPSHUDWXUHV

Ɣ *HQHUDWHG�.RHVWHU��������ZKLWH�GZDUI�PRGHO�DWPRVSKHUHV��VFDOHG�DVVXPLQJ�D�GLVWDQFH�WR�0���RI�����SF�
�/HLQHU�HW�DO��������DQG�D�UDGLXV�RI����[����FP��������5

䖭
���FRUUHVSRQGLQJ�WR�D�+H�ZKLWH�GZDUI�PDVV�RI�

a�����0
䖭
��3DQHL�HW�DO�������

Ɣ )RXQG�WKH�EHVW�öW�FRPELQDWLRQ�RI�EOXH�OXUNHU�DQG�ZKLWH�GZDUI�PRGHOV�E\�LQFUHPHQWLQJ�WKH�HõHFWLYH�
WHPSHUDWXUH�RI�WKH�ZKLWH�GZDUI�PRGHO�WR�öW�WKH�DYDLODEOH�89�GDWD





ÇĦÚƄɵ%ŒąŻɵªĦĪŻɵnąÚŊɒ
Ɣ *RVQHOO�HW�DO���������GHWHFWHG�IRXU�KRW�ZKLWH�GZDUI�FRPSDQLRQV�WR�WKH�EOXH�VWUDJJOHUV�RI�1*&��������*\U��

RXW�RI�D�VDPSOH�RI�����FRUUHVSRQGLQJ�WR�D�GHWHFWLRQ�UDWH�RI�a���
Ɣ %DVHG�RQ�WKH�1�ERG\�VLPXODWLRQV�RI�1*&�����E\�*HOOHU�HW�DO����������D�GHWHFWLRQ�RI����䌧����ZKLWH�GZDUIV�

ZDV�H[SHFWHG��*RVQHOO�HW�DO�������
Ɣ :H�GHWHFWHG���ZKLWH�GZDUI�FRPSDQLRQV�RXW�RI�D�VDPSOH�RI���EOXH�OXUNHUV��RU����
Ɣ %DVHG�RQ�WKH�1�ERG\�VLPXODWLRQ�RI�0���EOXH�VWUDJJOHUV�FRQGXFWHG�E\�+XUOH\�HW�DO����������LI�ZH�ZHUH�WR�

REVHUYH���0���EOXH�VWUDJJOHUV�DW�UDQGRP�ZH�ZRXOG�H[SHFW�WR�GHWHFW����䌧����KRW�ZKLWH�GZDUIV
ż 7KLV�DVVXPHV�D�PD[LPXP�GHWHFWDEOH�ZKLWH�GZDUI�DJH�RI�a����0\U

Ɣ ,W�LV�SODXVLEOH�WKDW�DOO�RI�WKH�ELQDU\�EOXH�OXUNHUV�DUH�SURGXFWV�RI�PDVV�WUDQVIHU



¡ƊňňÚŵƧ
Ɣ :H�REVHUYHG�HLJKW�ELQDU\�EOXH�OXUNHUV�LQ�WKH�RSHQ�FOXVWHU�0���ZLWK�+67

Ɣ 2XW�RI�WKH�HLJKW�EOXH�OXUNHUV��ZH�GHWHFWHG�WZR�ZKLWH�GZDUI�FRPSDQLRQV�EDVHG�RQ�WKHLU�)89�÷X[

Ɣ 7KLV�GHWHFWLRQ�UDWH�LV�FRQVLVWHQW�ZLWK�WKH�H[SHFWHG�GHWHFWLRQ�UDWH�EDVHG�RQ�VLPLODU�PDVV�WUDQVIHU�SURGXFWV

Ɣ ,W�LV�WKHUHIRUH�SODXVLEOH�WKDW�WKH�EOXH�OXUNHUV�DUH�ORZ�OXPLQRVLW\�DQDORJXHV�WR�WKH�FODVVLFDO�EOXH�VWUDJJOHUV

Ɣ )XWXUH�)89�VSHFWURVFRSLF�REVHUYDWLRQV�DUH�QHHGHG�WR�FRQVWUDLQ�WKH�SURSHUWLHV�RI�WKH�ZKLWH�GZDUIV
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