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‘The Real Deal ~1993: HRC-I and HRC-S
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The Traveling HRC Show
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HRC at Ball
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Final Testing at TRW
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The “Real” Crew




START-UP Pl NS

* Pesky Cosmic Rays

- Rates were high, worried about HV . g
breakdown \

* Not used to 100 square cm ot area

* Anti-co 11ming
 HRC-I veto 1s fine, but HRC-S 1s not
» High background for LETGS

* ime tagging wrong

* One event slip

Victory




ANOMALIES

» Event 11ming
 Attached to the wrong event
» Need to telemeter all events (1.e.,|

no veto to limit the event rate)
* Normally the non-veto rate

exceeds the telemetry limit S

-0.8

* Fix with HRC-S 'Timing Mode,

0.2

0

(C-A)/(A+B+C)

-0.2

uses center segment only
» High Background
* Fix with event filtering 1n
pipeline processing
* Ghosts

* Fix with screening




SCIENCE EXAMPLES:
3C58

Point source embedded in

PWN embedded in SNR

HRC-S timing selected 744
photons: P=65.6789 msec

RXTE: P=65.6592 msec
P-dot = 1.935x10-13 s 57!
B=3.6x10"* G
Age: 820 (SN1181)
Py=60.57 msec
T°<1.13x10° K

Murray et al. 2002

Slane, Helfand and Murray 2002




SCIENCE EXAMPLES:
SN 1987A

Raw HRC(a) and ACIS(b)
Lucy Deconvolved HRC(d)
Sub-pixel and Lucy ACIS(e)

Raw HRC(d) and Ring plus
Shell Simulation(e)

Outer radius 0.96” £0.05%+0.03

e Same as radio size, forward and
reverse shocks are closely located

CCO flux < 0.010 HRG ct/s (99%)

« T* <2.5 MK, close to needing
fast cooling unless obscured




W CONCLUSIONS

« HRC evolved from a very simple instrument to a
more complicated and more capable one over time.

* We had to relearn a lot between Einstein and
Chandra, even with ROSAT between them.

* Some problems were not discovered until late and
could not be fixed on the ground.

* Many problems were overcome by hard work and
smart people. I am extremely fortunate to have a
great team.

* HRC 15 a success. It 1s doing very well, and with the
exception of the higher than expected background
has met or exceeded expectations.




