
© Assoc Prof D.N. Jamieson and Dr R.E. Scholten 1999

�������
(OHFWURPDJQHWLVP

	
6SHFLDO�5HODWLYLW\

'RSSOHU�6KLIW

E\�'DYLG�1��-DPLHVRQ
6FKRRO�RI�3K\VLFV

8QLYHUVLW\�RI�0HOERXUQH

© Assoc Prof D.N. Jamieson and Dr R.E. Scholten 1999

7KH�'RSSOHU�(IIHFW

■ +DYH�'RSSOHU�HIIHFW�IRU�VRXQG

■ +DYH�HTXLYDOHQW�HIIHFW�IRU�OLJKW
± GLIIHUHQW�UXOHV�DSSO\�EHFDXVH�WKHUH�LV�QR�PHGLXP�IRU�OLJKW

■ /LJKW�VRXUFH�DW�UHVW�

■ /LJKW�VRXUFH�LQ�PRWLRQ�
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■ :KHQ�WKH�OLJKW�VRXUFH�LV�DSSURDFKLQJ��WKH�FRORXU�DSSHDU
EOXHU�WKDQ�QRUPDO���%/8(�6+,)7

■ :KHQ�WKH�OLJKW�VRXUFH�LV�UHFHGLQJ��WKH�FRORU�DSSHDUV�UHGGHU
WKDQ�QRUPDO���5('�6+,)7

7KH�'RSSOHU�(IIHFW
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7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����66���

■ 66������WKH�VWUDQJHVW�REMHFW�LQ�RXU�JDOD[\

■ /RFDWHG��������OLJKW�\HDUV�GLVWDQW��LQVLGH�RXU�JDOD[\

■ 2SWLFDOO\���WK�PDJQLWXGH�VWDU

■ 6SHFWUXP�LV�YHU\�VWUDQJH

■ 0RGHO�

Orbit 13 days

Precession period 164 days

v = 0.25 c
Blue shift

v = 0.25 c
Red shift
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7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����66���
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■ 7KH�'RSSOHU�HIIHFW�ZDV�WKH�NH\�WR�XQGHUVWDQGLQJ�WKH�PRGHO

7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����66���

Intensity

Wavelength

Spectrum
taken on
day 50

Intensity

Wavelength

Spectrum
taken on
day 150

Light in
laboratory

frame

!8



© Assoc Prof D.N. Jamieson and Dr R.E. Scholten 1999

7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����66���

Computer
simulation of jets

Combined
VLA and
optical image
of SS433
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7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����&RVPLF�-HWV

(movies)
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7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����&RVPLF�-HWV

■ &RVPLF�MHWV�RFFXU�RQ�WKH�VFDOH�RI�JDOD[LHV

Ionized gas
in accretion
disk

Magnetic
field from
ionized gas

Induced
electric field
~1020 Volts

!

© Assoc Prof D.N. Jamieson and Dr R.E. Scholten 1999

&DVH�6WXG\����&RVPLF�-HWV
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7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����&RVPLF�-HWV

■ /LJKW�HPLVVLRQ
IURP�MHWV��JDPPD
UD\V�DW�VRXUFH
IDGLQJ�WR�UDGLR
ZDYHV�IDU�RXW

■ /LJKW�IURP�MHWV
VWURQJO\�'RSSOHU
VKLIWHG

■ /LJKW�IURP
DFFUHWLRQ�GLVN�DOVR
'RSSOHU�VKLIWHU
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Distance in
light years

78,000,000

1,000,000,000

1,400,000,000

2,500,000,000

3,960,000,000

Red-Shifts

1,200 km/s

15,000 km/s

22,000 km/s

39,000 km/s

61,000 km/s

7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����([SDQGLQJ�8QLYHUVH

■ +���.�OLQHV�IURP
LRQL]HG�&D�DUH
YLVLEOH�LQ�PDQ\
JDOD[LHV

■ 7KHVH�OLQHV�DUH
UHG�VKLIWHG

■ 9HORFLW\�IURP
UHG�VKLIW
LQFUHDVHV�ZLWK
GLVWDQFH

■ 8QLYHUVH�LV
H[SDQGLQJ�
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■ 8QLYHUVH�LV�H[SDQGLQJ

■ 'LVWDQW�REMHFWV�UHFHGH�IDVWHVW

■ 'HILQH�UHG�VKLIW�]�RI�OLJKW�IURP�GLVWDQW�REMHFWV�

■ ([DPSOHV
± 0RVW�GLVWDQW�TXDVDU�]� ������

± �&������JDOD[\��]� ������,PSOLHV�+�/\PDQ�α�OLQH��QRUPDOO\�LQ�89�

VKLIWHG�LQWR�\HOORZ���Y� �����F

7KH�'RSSOHU�(IIHFW��&DVH�VWXG\�����([SDQGLQJ�8QLYHUVH
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6SHFLDO�5HODWLYLW\��6XPPDU\

■ /DZV�RI�3K\VLFV�DUH�WKH�VDPH�IRU�HYHU\ERG\
± 7KHUHIRUH�FDQQRW�PHDVXUH�DQ�DEVROXWH�YHORFLW\

■ 6SHHG�RI�OLJKW�LV�WKH�VDPH�IRU�HYHU\ERG\
± 7LPH�GLODWLRQ

± /RUHQW]�FRQWUDFWLRQ

± 0DVV�LQFUHDVH

■ 6SHHG�RI�OLJKW�LV�WKH�PD[LPXP�SRVVLEOH�VSHHG
± 'XUDWLRQ�RI�LQWHQVLW\�IOXFWXDWLRQV�SURYLGH�XSSHU�OLPLW�RQ�SK\VLFDO�VL]H

■ 5HODWLYLVWLF�'RSSOHU�VKLIW
± 5HG�VKLIW�IRU�UHFHGLQJ�REMHFWV

± %OXH�VKLIW�IRU�DSSURDFKLQJ�REMHFWV
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0LVVLQJ�0DVV��'DUN�0DWWHU

■ 2QO\�DERXW�����RI�WKH�PDVV�RI�RXU�JDOD[\�LV�YLVLEOH�

■ +RZ�GR�ZH�NQRZ�WKLV"

■ $QVZHU��6WDUV�RUELW�LQVLGH�JDOD[LHV�QRW�OLNH�WKH�SODQHWV�LQ
RXU�VRODU�V\VWHP�

■ 7KH\�RUELW�DV�LI�WKH\�ZHUH�HPEHGGHG�LQ�D�YDVW�VROLG�VSKHUH�

■ :K\"

■ $QVZHU��'DUN�PDWWHU�
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0LVVLQJ�0DVV��2UELW�RI�SODQHWV

■ 3ODQHWV�FORVH�WR�WKH�6XQ�PXVW�RUELW�IDVW
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0LVVLQJ�0DVV��2UELWV�RI�VWDUV�LQ�JDOD[LHV

■ ,Q�D�JDOD[\��PRVW�RI�VWDUV�DUH�LQ�WKH�FHQWUDO�EXOJH

■ 7KHUHIRUH�H[SHFW�URWDWLRQ�FXUYH�WR�EH�VLPLODU�WR�WKDW�RI�WKH
VRODU�V\VWHP��SDUWLFXODUO\�IRU�VWDUV�LQ�VSLUDO�DUPV

■ 'RQ¶W�VHH�WKDW�



© Assoc Prof D.N. Jamieson and Dr R.E. Scholten 1999

0LVVLQJ�0DVV��2UELWV�RI�VWDUV�LQ�JDOD[LHV

■ 6WDU�VSHHGV�IURP�'RSSOHU�VKLIW
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Optical image of NGC 253 from the
Anglo-Australian Telescope (Siding
Springs, Warrambungle National Park).

NGC 253 is a spiral
galaxy in the southern
hemisphere constellation
of Sculptor.

It is a starburst galaxy,
meaning that an
unusually large amount of
star formation activity is
taking place.

(YLGHQFH�IRU�'DUN�0DWWHU��67$5%8567�*$/$;<���1*&����
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This image shows a map of the
velocity field of NGC 253.

This uses false colour to represent the
speeds at which different parts of the
galaxy are moving relative to us on
Earth.

The relative scale shown on the right is
in kilometres per second. The red
areas are moving away from us, while
the blue/black areas are moving
towards us.

5DGLR�,PDJHV�RI�1*&����
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0LVVLQJ�0DVV��2UELWV�RI�6WDUV�LQ�*DOD[LHV

■ ([SHFW�RXWHU�VWDUV�WR�RUELW�VORZO\��OLNH�RXWHU�SODQHWV�LQ�RXU�6RODU
6\VWHP�

■ 'RQ¶W�VHH�WKLV��$OO�VWDUV�VHHP�WR�RUELW�DW�VLPLODU�VSHHGV

■ %HKDYH�DV�LI�WKH�JDOD[\�LV�HPEHGGHG�LQ�D�KXJH�VSKHULFDO�OXPS�RI�PDWWHU
WKDW�LV�LQYLVLEOH��'DUN�PDWWHU


