Page 1

JUIA 000B[ AQ speur a3eul] Suemp] eun) £q opew a3ew]

®)
m_ uoneAIdsqQ) eipuey)
dTA SIN [ W Vv eradorsse)

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

AJI0JRIOQR T OIedsY [BABN ‘SUIlUE | UILEIN
NS V SB)) ) Ul SALNQWWASY pue S19f




Page 2

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

BIpUBYD) O3S |

BIpUBY)) 995Y (S

1°u pue ° ] aInseaw
‘ sjouy,, ©102[0 WOoI] UOISSIUID 3)B[OS]

‘(Aeprig — Suno A yoied
99S) SSO[ SSBW pUIM IB[[9]S 0} anp uoiso[dxa

uodn@ p~ 03 umop ronuasord P sz-0z ¢z ‘65 19y (£007)
‘sjouy u1 Jeadde uoyo y se) WYSIQ) 2 JoT[BASYT) WO S[OPOIAL
Ul UOISSIWR ABI-Y 91euiwop v1oaf O 7~ )

00'} 060 08'0 02’0
(saureA 9°1)

81 — §'[ = lIpeI JO0US ISIIAJI/PIeMIO] Oley

100
od ¢z = ; woto
snIpes ‘suy 0009-000$ Padds 3o0ys premioy

‘AV 0L91-0991~ uoisofdxa ody '¢ = q

‘(ANA 2y3 1doox9) SIFI2UD [[B J8 PAIPMIS [[PM

100'+

usgjd

F 10001

NS (osdeyjoo 2100) onjoe[es jsaSuno f & _ _ " {00001

]

&l @)

sonsnels [BIA V eladoisse)




Page 3

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

§5€ “5€9 “rdV ‘00T 210d (1€ ®) bz ‘¢85 ‘1dy
uedeue| ‘Suemy woly vy siddng ‘€00 Te 12 U1y woljy

SUOTIORIU] J0UN-YO0US :d[BUONEY

‘sarmyeroduwo)
J[3uIs J1J OS[e 9\ "B1)dads
jouy 03 sa3e uoneZIuol JJuls I

1 19)¥] SABIA ()€~ UIIS
3q 0} SANI[IQRBISUI 0IPAY JAIAINS JOU
[[1AA SJOUY ISUIPIIAO AJUBIYIUSIS

‘(JueuwIal JO 938) JA O0Z€ >> A O]
ST JOUY| B SSOIO 0] JOOUS SIOAAI
10wy ‘s/uy] 000 ANO0[AA 1Y (M1€ @) SpT ‘€8s “rdv

G

od 70'0 ~ .. :SI S10UY JO 9[BIS 97ZIS €00C [B 12 U3 Wwoly

f

SUOT}ORIIU] JOUN-YO0US :d[eUONEY




Page 4

s189k omwz | i 1894 ()G~

AL T=T1 ' W
S WO [196=1u i £

Se WO [9=1"U

?ff My ﬁ%ﬁ
189K O~ LIV [ Nt u P '
T o
.o :ow.ﬁuuw: <..gf\ il . oﬁ_o.mluw:

. , . - p¢=

1°u Y aSueyd winnoads T 9,1 pue ATX/IIIX IS M0y 20110U

(*'sqo s ()¢ woi)) enodads Jouy.,

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

i

"2SUSP 3q 0} UMOUY
e Yorym ‘sjouy] [eondo oy se dwes ) J0U Ik SJouy AeI-X

"UOISSIWID QUI| BIA SONIAISSIWID JOYSIY QARY S[RIOW JIIALIY
-uonsoduwiod 113y} Jo 2snedadq yons se eadde sjouy 2431129 M

'SUIpUNOLINS 119U} UL} SUSP QIOW SAUWI) M B UL} IOW
10U I9M AU} JT S)OUY SB Y SBD) JO SWINJI] Y} SAIAINS UBD SJOUY

‘(asuapIapun I0) SUIPISAO AJJUBIIJTUSIS

s130uy 9y} J1 (sjouy [eondo Jo dwndyi| ay3 03 d[qeredwod ‘siA
0S~) SauWII} SUISSOID JOUY MIJ B ISAO S}OUY PAIYS [[IM SANI[IqeISu]

S10UY JO [BAIAING




Page 5

T1'01=U 2.1 oym “(€00T) IYSIO 2 I191[BAYD) YIIM JUSUWAITE POOD)

‘(A7 U) anseaw
UOISSIWD NSO PAYO0YS pue SnIpes ‘ANd0[dA JOOUS pIemio) yojew
0] ‘U ‘ssewt ©193[3 “Aysuap Judrquie ‘AF1dud uoIso[dxa isnlpy

SUOISI[[09 qUIO[NO)) BIA UOTRIqIINDa aInjeraduwio) UOI-UOIJIS[Q
‘S9SSO] JIjeqRIPE PUB dANBIPEI “90UB[Eq UONEBZIUOI Judpuadop swi |

U/(¢-U) ~ uonoryy gy 2100 ‘U/(¢-U) ~UOnILIJ SSLW 10D

‘ud~d ‘0do[oAud me| 1om0d/2100 AJISUSP wIoJIUN Yiim Bl

/1 ~ AJISUdP “WNIPIUWL PUIM JB[[ISWNIILD I0]

mww PIPUAIXA (SEE1) QI 29 2A0]anL ] Jo suonewxoidde [eonieuy
i

!

S[OPOJN JTWBUAPOIPAH

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

"S11J WoJ (s1edh) yooys Jaye awn
3 a - 0006 00¢cce 00¥LZL Q09 008G 000
L pue 3’u Sursn ‘sdwn|o e e i A
8103[2 2y} J0J S2JRUIPIOOD
SSeu JQJUI UBD OMm [opoul
JIWEBUAPOIPAY B I

00'%-

00°€-

00'e-

yooysisod siedk )9~ 10y \
wﬁwﬁwEOU mﬂ Hm Ovﬂﬁbm | AIX IS IIIXIS IIX IS

(uonoeyy uor)o1Bo|

00°}-

uoIso[dxa 1oye
s1eak ()¢ adessed yooys [ v

9512421 Jo ojdwexy —
o
@)

00°0

YOOUS ISIVAJI PUIYA] SEIS 93IBYD IS




Page 6

‘uotso[dxo jo sreak Ozg UMM semjeiodwe) Sunywe L[reordo 0} (000 UEDd JeY) LS JO SSeIN,

‘sreak Ogg

urgum sernjeradure) Suryyrue A[reorido 0} sj00d ¥ooys asieasl o) ySnoar) Furssed vl YOI JIOJ [RAIDIUT DUWILT,,

“POIDAUUCD DIE SUOLINOS DABM JSB[q USYM QUL

“Krepunoq odofpaus-0102 ©j0ele jo Ljwoea uorsuedxs 91

“1ogowrered uorsuedxo YOOUs pIemIoq,

0.0 ST-CI’'T g9 L0°€ 6ZVTT 61T 002 L0 LE7T reig 41
990 ¢LTCVE €L €6'¢ [N 21 181 L0 Le7T 621¢ It
090 L1°6¥'e 0'¥8 [ £860T 98'1 PLL 140 9€'¢C 6E1¢ 0t
05’0  §9T1-8€'¢ 10T gL 18601 871 6¢°1 L0 ce'e €818 6
92’0 G'C1-CE'6 et 011 8€00T 291 [ €470 ce'e LL18 8
0 - 1ze 9'81 €916 9.1 621 9.0 Prard 6688 L
0 - Z911 g'6e 28VL ST LTT gLo v0'g 869F 9
0 - 0€626 8'1L Q6L8 99'1 80°1 o] 6L°1 826¢€ g's
O SI4 AT SIA [—8 od od
P iy QP2 Paacs B Sct) q>i% 4/ (s1fpge) “ Gl (s1dpzg) 4 u

vl = 340 ‘g =7 ‘O]z = P SPPOIN o1go1d eIl v se)

T 9I9BL

V Se)) 10J S[OPOJA OIPAH JO 9[qe].

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

" S)IJ sjouy

Y aredwod pue 93k uonezor jsurese amnjeradwd) uonddR 1014

&

(AepLLf — D{smoyey
ere) ‘Aepsiny ], — uewdey)) vIpueS “UBIWERARYL) ZIAIR]) AJUO
SUOISI[[09 qUIO[NOY) ‘UoKRIQI[IND UOI-U011I3[ SSAUOISI[[0D 1II[FIN

(Aeplr — saudpegq sa[le)))
e1300ds eipuey)) JO uonelIdIdUI 10 ATESSIU “SJUAWI[D JIWIOJE
10J UOTJBRUIQUIOIDI/UOLIBZIUOL 0} OIPAY 99N 29 2A0[ani], 9jdno)

(jA110S) JuaWUOYIAUY Sumruiyg A[YSIy ur uonesedoIrd ISV g

HANIHISV1d




Page 7

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

"2IOYMIS[2 U 19y31y
‘9-¢"G=U INOARJ sjouy aseq o

Ad.wo swoe H 41 =
X suag
S810;01 X T ="'
"SINZ = ssewr vjoalg

aAey pue () and

dIe S[apow Ay |, ‘sme| samod
adojoAud e1oalo Surhrea 10§ 1’u
1surede °, smoys a1ngiy oy J,

el

(s,.w2) sbo uonoziuol

ol N_‘O— ——Oh O_\Oe @O,.
zZ1
6
B ¢
m ........ s ...fé..
§G=Y Ty N *esoq 19l O
Qquill MNN ‘S31i3S |DIpPDJ X
quil 3 ‘seuas [DIpDJ +
I 1 1 w

S1I0US] YOLI () :SINSY

0l

ol

() sampiadws)

oords £)100[eA Ul AJISUSP 9100 duuw_.m.—n_

‘1ojeurered uotsuedxa YOOUS PIRMIOL

RLITT 0T 961 60L°0 Lyee g80¢ 96T gLz el
93LIT'T 21 @81 c1L0 LVeT G01¢ €96°T €90z 11
998ETT 9e'T LT S1L0 8¥E'T 0€1¢ GR6°T geo'z 01
9P0VE'T i 6T 61L°0 41254 £qT1s _ 4 _ 4 6
9IELETT €9'1 4 9zL°0 6vE'C cres <0'e G6'T 8
9998%°C 8’1 621 L0 676 8€EY 184 QL8 L
9IRYEC 61 1Z'1 TGL0 LyeT S6ES R'G Q18’1 9
929V1°C @61 8Z'1 9120 (92554 ¥e1S STy eI8'T  ¢'¢
gSp_wo 8 od od 1S | s810 01 O
%gajuf (g —w) Py /s (safpge) e Gl (s1doze) 14 (s1hogg) %2 e p u

od ._wd woye [ 1 = mgq pue ‘s, wo § 9aggg = >0 ‘od ¢g'g = U S[PPOIN T 9y,

[4 €

@)

f

b

A)JISUSP 2109 puk SNIPeI dABM

1SB[qQ dwks JAIZ 01 paly103ds S[OPON




Page 8

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

PIOJIOSUNH 99WIY ASILNOD ‘0t6S-+0-UN-V'1

,ULI0J Ssj0uy| 9,] Y} Op MOH

O0YS 9SI9AI Y} APISUL 9q
[0S 1SN )i JO 1SON "pardadxa
9] [©101 JO 9 MIJ B O3S A\ Ol

(s,.wo) sbo uonoziuol

9100 94 Jauul dPISINO
[1oM “9°1 ‘(queuwal Joedwod

uns

Surpnpour " g ~ 91eUIpPIO0d

uns

ssewr) ©192[3 ayy ojur 1no "N
6°0-L°0 wayy 2oe[d s 1°u jouy

Poﬁ :o_ oroﬁ mo_

() eanpuadway

sSpnojo asnyip O

¢

quil 3 ‘sauss |DIpoJ +

Ol

'ssewr AQ [:6 uonisoduiod
IS mMm JTu jsurese °1

- N\
®)
5

S1I0UY YOI 9,

1 I 1 ] m

:SINSNY




Page 9

(no) Absaua jauuoyd

‘wnLqnba yonezuor

[RUOISI[[0D 03 3SO[D AISA SI BWISB[J ‘Sc-WO ¢;0]

L
Z 02—
X

JOPIO JO ‘Y SB)) Ul PUNOJ JOAD AR oM

401

15951e] 2y} 2k SaTe UONBZIUO] YNS JO 358 >>

.
4,01

ABY/235 /S}UN0S pazijDULIoU

awn) Ul Jouy s)eay Jooys jey) Surwunsse (1’u)

0L

o8e uonezIuol pue ° A[SUIS YuMm 11J ©1)ds [V

(no™) ABisus |suuoyo
oL g 4 L
T T

Lol 1,
T 02—
X

P -
=T

ot Z 02
X

0l 0lg 0L, |
¢0L , 0l 50l g 0L
AOY /385 /S1UN0d paz|puwiiou

L guIou

0,01

ot
AON/598 /$3UN0d pazijouLIou

Lo

S10UY 191 IsouwdIN() 3yl Jo enoadg

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

(U011 J2[ ur 9[qISIA JOU ABM ISB[g A®Y 9~ WNNUIUOD — UAIT pue
"PIIORIIXD 9 91-oH — oN[q IS AYI[-9H - paa
a19m B192ds yoym wolj suorSal [eneds 'papoo

Suimoys ‘uorda1 12l gN 9y Jo dn 3so[) 10103 ‘suojoyd 401 X € 3y} JO ISON

(¥00T T8 12 Suemy
93s) a3ewi] vIpURY)) S]A [ UI V SB)




Page 10

ipaxmbau s1 uorsojdxd (ewoys sbe uoneziuor)boj
SLIOWWAS Y & 05l 0L 0S1L 0504 omﬁ.m 058

0SS

‘wnuqrnbs uoneziuor ogo_@_éo Som._.ao 19In0 ow: 10§
[EUOISI][O3 0} | jusuodxa me[ 1omod ay} st u
S1OUY ALIP 0} SUOISII L
Jejod ur Apsuap
ewseld juarorgyns
dARY JOU Op SAIUABD -
‘Aem J9YIOUR INg
“dny 30! =
a3 B souy| yojew W T8

0] 2[qeun SI pue | [ ]
S WO (0] X ~ @_g

p .v.@/,
&

I
009
Bo

)

059
((y) aumeiadwel

/_
ST 17U WNUWIXBJA . = _ _ 2

s[opowr A11AaB)) 10J 1°u Jsurege ° |

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

(6661) T 12 AOTUNOUS WOI] (9661) & 39 UIPUO[¢] WOL]
9¢ Lz 90 9 —_ :

N 4 82 €L q [ I

o.m o.v o.mm

-

(02-6 ‘Ayisua)bo)

v 2 6 g~ ¥- - W 1

..A__A,.

] q . B

i <&

$29°S SIS B0T |

(6661 Te 3 AOTUNOUY
'3'2) 5120 (9661 I21[RASYD) %9 ISIADpPUN'T ‘UrpuO[g
3°9) sanrAed wisd 0} anp AZojoydiow ejod y se)) oy S|




Page 11

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

(gwoys abe uoneziuol)boj
omﬂmr om.ym_. om_ L omﬂor om.m 09’8
‘S[epow AJIARD Ins '
)M UBY) SUOTIBAIISQO s
0] yoJew 19}39q Yonj

S.°9

|
i
002

uonsodwo))
pajeUIUOp H YNm Jouy
N SMmoys auI] payse(]

|
|
Ge'L

'S PUB W N

Ul S92UBPUNQER JUIWI[D
11J yorew O} S[apour , |

12l ua1d3y1p 910J2q

____ SE S]IJ JouY dWes

L
(() einyesadwal)bol

|
|
0g

s[opour 191 1oJ 1°u 1surede °

‘opnyudewt

Jo 1opJo ue Ise 1B AqQ ‘18Inq

Al BWIWES B UDDQ A[[BNIOR dARY

0} M0[ 00, (Y311 Je [oued wonoq
93$) $92139p £ Jo 9[Sue Suruado

19l 107 319, ~ ST AZ1oud 12[ (80,
'S8I ;)] XE T=ASI10Ud

ordonosr Juajeambyg

‘sosseur Je[os ¢8|
— sseuw ©199[0 [eonoyds jusjeAamnbyg
-1 ~ Aisuap e1oafo

PIM (6661) S9JIIA 2P SA0[NI],
W01} [Spoul JBJIWIs J[9S 9S()

S[OPOIN 12




Page 12

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

(" ‘zon3urwo(] ‘AOTYNOUY) OIPAY (T-NNW PA2U M A[IL[D
‘suone[nWIS 0IPAY pue (121s9U20Y 11 VOHWO e paonpoid (shor

1’0 0 10 10 00 10 10 00 1o~

P ST S ) B

m

®)
s LLT ¥€9 1AV *00T T8
19 13150, — 13l oy ur suonedI[dwo)

‘Surj000 9AnRIPRI INOYIM
pue yum ‘pauueyd aIe 10 YNS Yons Jo SUOIRINWIS ITWBUAPOIPAY P[IBId(

‘no 19l oy Suysnd [euview Jo I9[Ng,, PJOd
B sAemie s1 1oy [, ‘uoneaqinbs ainssaid spqryur osje yagm ‘(3oadsns om
se 9 Aq pareurwop S1 peay 19 ays 18 uonisodwioo vwseyd ayy J1 A[[eroads?)
SO J2JB] 18 UOTIRIPRI AQ PI[O0 IARY JBY] B1I[D POyOOys 9SI2AT 1O Sawr)
AIe? 18 £102[0 pasooysun JOYIS ‘UOI3I [ 9y ul 8103[0 pjod sAeme e 210y 7
*JOSUO] yonul pajeurwiop e1o9[o surewal
12[ ‘o132 12 Ul WNIPIW JR[[ISWNIID PIYIOYS JO MO} [BIPLIUOU JO ASNLIdY [
..... SIOMSUY

‘Teouayds w029 pInoys dAeMm Ise[q puk aseyd Jo[Ae -A0PaS ul deIqIinba
pInoys aaeMm 3se[q puryaq aanssaid ‘uonewrxordde sjosuedwos] 0] SUIPI02OY

N

@)
e

(9SeUd NS
Ul J[oS)] UreIsng  Jaf,, ) $90(] MO[]




Page 13

Martin Laming, NRL (KITP SN-GRB Remnants Conference 2-07-06) Jets and Asymmetriesin the Cas A SNR

030 ‘arnjeraduwid) ‘AJISUdp U0IJOA[ dNSeIW

‘sonsougerp 91dodsondads  jeuonipe),, Yim 1senuo))
"S21I00[2A doeds pue surds resind “Apo21ip

SS9[ PUB ‘(P219319p 19A3U) SIABM [RUOIIBIIARIS Pue (V861 NS
Ul p)993op) SOULNAU UL SI[BAIISO IO AJUO Y} YdIym
10y Yoy Tereu Jesynd ‘SALQUWIMIASE ‘SAIFIAUD UOISO[AXD

— s9[qenrea 21n3oid Siq,, puelsiopun 0} SUulA1) 18 M
D1ISOUSDIP [PIONLD dYJ S1 2oUDIDq

uoypzivor 3y} — sa1sAyd drwoje jo uonesrjdde jensnuny

o SAem Auew ur ‘[eIonId oq 03 JNo uIn} y se) Ul Sjouwy, Sy,
@)
S1y3NoY |, SuIpnjouo))




