
High Redshift 3CR Soures: Chandra Observations- a status reportBelinda J. Wilkes1, Joanna Kuraszkiewiz1, Martin Haas2, Steve Willner1, Matt Ashby1, Robert Antonui3, Peter Barthel4, MarkBirkinshaw5, Dan Harris1, Charles Lawrene6, Giovanni Fazio1, Frank Heymann2, Rolf Chini2, Christian Leipski2, Patrik Ogle7,Bernard Shulz8, Ralph Seibenmorgen5, Diana Worrall51: Harvard-Smithsonian CfA, 2: Ruhr-University, Bohum, 3: University California, Santa Barbara, 4: Kapteyn Institute, Groningen,5:University of Bristol, 6: JPL, 7: Spitzer Siene Center, 7: IPACBJW and JK gratefully aknowledge the �nanial support of NASA Chandra grant: G08�9106X.AbstratWe report preliminary results from new Chandra, snap{shot observations of 25 soures froma omplete subset of 38 radio{lobe{seleted, 3CRR massive radio galaxies with 1 < z < 2.These data will allow us to measure the strength of the nulear ativity and study the relationof X{ray ux and spetral hardness to orientation, estimated from the radio ore{dominane.In ombination with the rih, multi{wavelength dataset for this inlination unbiased sample(to inlude Spitzer 3.6{70�m photometry - see [1℄, [2℄), we will test AGN Uni�ation at theseredshifts. SED �tting will further onstrain models for the obsuring material, the relativenumbers of obsured and unobsured quasars and X{ray seletion e�ets.
Table 1. SampleName Redshift Type1 Date of Obsv. Extended X-rays?3CRR13 1.351 NLRG 06/01/2008 ...3CRR14 1.469 QSR/L 05/29/2008 yes3CRR43 1.459 QSR/CSS 02/17/2008 ...3CRR65 1.176 NLRG 06/30/2008 yes3CRR68.1 1.238 QSR/L 02/10/2008 ...3CRR68.2 1.575 LERG 03/06/2008 yes3CRR181 1.382 QSR/L ... ...3CRR190 1.195 QSR/CSS 12/31/2007 ...3CRR204 1.112 QSR/L 01/13/2008 ...3CRR205 1.534 QSR/L 01/26/2008 ...3CRR208 1.110 QSR/L 01/08/2008 ...3CRR241 1.617 NLRG 03/13/2008 ...3CRR252 1.100 NLRG 03/11/2008 yes3CRR266 1.275 NLRG 02/17/2008 ...3CRR267 1.140 NLRG ... ...3CRR268.4 1.398 QSR/L ... ...3CRR270.1 1.532 QSR/L 02/16/2008 yes3CRR318 1.574 QSR/CSS 04/05/2008 ...3CRR356 1.079 NLRG 01/20/2008 yes3CRR368 1.131 NLRG 06/01/2008 ...3CRR437 1.480 NLRG 01/07/2008 yes3CRR469.1 1.336 LERG ... ...3CRR470 1.653 NLRG 03/03/2008 ...4C16.49 1.880 QSR/L 01/21/2008 ...4C13.66 1.450 NLRG 02/05/2008 ...1QSR/L: lobe dominated quasar, NLRG: Narrow Line Radio Galaxy,QSR/CSS: Compat Steep Spetrum quasar, thought to be young FRIIradio soure, LERG: Low Exitation Radio Galaxy. 3C 270.1Extended X-ray emission inludes 45 ounts (35 soft, 10 hard) where:� the southern radio lobe inludes 15.60 � 4.0 ounts, most 14.88� 3.87 are soft (0.3-2 keV)� the northern X-ray emission (lose to the radio lobe) inludes 9.6� 3.2 also mostly soft ounts: 8.8 � 3.0 , hard ounts: 0.8 � 1.0� luster of galaxies deteted in deep optial data out to a radius of�1' (see [3℄). Reminder of di�use X-rays (� 20 ounts, HR� 0)may be assoiated with the luster.The steep (soft) spetrum in the lobes is onsistent with an agingeletron population. SummaryPreliminary results inlude detetion of extended X{rayemission whih:� is assoiated with radio lobes as in: 3C 270.1, 3C 437� has struture in between radio lobes as in: 3C 65,3C 68.2, 3C 368� is di�use and not orrelated with radio emission: 3C 252,3C 356, 3C 14.Related posters/talks:[1℄ F. Heymann \Cluster assembly around z=1.53 quasar 3C270.1"[2℄ C. Leipski \High redshift 3CR soures: Spitzer mid-IR spetra"[3℄ S. Willner \High redshift 3CR soures: Mid-IR spetral energy distributions"

QSO Nulear X-ray SpetraInitial results show harder X-ray spetra in the galaxies than inquasars, as expeted for edge-on viewing angle:� 3C65 (NLRG): HR = +0:3, NH � few�1022 m�2, (hard (2�8keV) ounts: 126.59�11.27, soft (0.3�2 keV) ounts: 78.63�8.89)� 3C270.1 (QSO, lobe-dominated): HR = �0:5, NH � few�1021 m�2(hard ounts: 168.77�13.00 , soft ounts: 563.87�23.75)Fig. 1 � 3CR soures with extended X-ray emission in between radio lobes. Red on-tours show radio emission. Angular separation between radio lobes is: 3C 65: 17.5",3C 68.2: 23.5", 3C 368: 9". The bright X-ray soure lying SE of 3C 68.2 southern jetis NVSSJ023452+313326. 3C368: Most of the extended emission in between the lobesomes from the soft (0.3�2keV) X-ray band. Insert to �gure shows lak of emission in thehard (2�8keV) X-ray band. Green irle shows the position of quasar.

Fig. 2 � 3CR soures with di�use X-ray emission not orrelated with radio emission. Red ontours show radio emission.Angular separation between radio lobes: 3C 252: 52", 3C 356: 72.5". Bright X-ray soure W of 3C252 has no optialor radio identi�ation.

Fig. 3� 3CR soures with extended X-ray emission assoiated with radio lobes. Red ontoursshow radio emission. Insert to 3C 270.1 �gure shows X-ray emission as red ontours plottedover radio emssion. Angular separation between radio lobes: 3C 270.1: 9", 3C 437: 37".Bright X-ray soure SW of 3C437 has no optial or radio identi�ation.
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