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ABSTRACT

This report describes the point g&d function (PSF) information for data &akin the
secondNICMOScamen 3 (NIC3) refocuscampaignDatais tabulatedon the percentflux
in the peak pixel, for J band imges. These do notdate significantly iom the number
for the fist campaign (see NICMOS ISR 98-006), indicating thatraoptimal focus for
NIC3 has been dweved.

1. Introduction

The NICMOS devar anomaly preents the wide-field NICMOS camera (NIC3) from
beingin exactfocusduringnormaloperationsWhile normallynotaproblem particularly
for extendedsourcesthis defocuscanlimit sensitvity to pointsourcesparticularlyin the
blue end of the NICMOS sensitly range (the J band, around iuh wavelength). An
Independent Science ®Rew panel recommended thatdwampaigns be run, with the
HST secondary med to place NIC3 im&ct focus. The first of theseaw executed in
January of 1998, and the technical results are summarized in NICMOS ISR 98-006
(“Obsened Camera 3 Performance”), referred to here apéP1”.

As in the first campaign, a focus monitor obséion the week before the campaign
was to start &s used to determinewdar to mwe the HST secondaryhis obseration
lead to a request to me the secondary 16.8 microngay from the primaryand HSTP
movedit 16.6microns.A focusmonitormadeimmediatelyafterthe secondarynove indi-
cated that the focus had shifted considerably less than this amount. This discregmnc
explained by the use of the focus “breathing” correction used in the reduction of the data.
The standard reduction used the ‘@ iperature” model,ut this doesr’account for
long-periodswingsin HST focus(seeSESDdocumen®B7-01(version2) or NICMOSISR
98-009).Re-reductiorof thedatausinga better‘analytical” modelindicateghatthefocus
changed asxpected. Imestication of the application of the breathing correction is
ongoing, havever.



Thecontinueddeterioratiorof fine guidancesensoR (FGS2)hadleadto theinclusion
of “clearingslews” whenthatsensowasusedfor pointingcontrolin thecampaignThese
slews moved the mechanisms in such aynas to minimize the versal mmps caused by
buildup of lubricant in the FGS bearings during acquisition or reacquisition procedures.
Unfortunatelytherewasanerrorin thecodeusedto implementtheclearingslews, sothat
guidestar lock was lost if dithered obseations were made in orbits that started with a
reacquisition using FGS2. This loss of locasausually for only a short time (anfenin-
utes) and had no immediately apparefectfon the NIC3 data. Theseeats are
summarized in Appendix A.

Appendix A talilates all guidestaaflures, including some more serious ones that
resulted in entire visibility periods being done under gyro control. These imagesdsho
drift rates while under gyro control of 2-3 mas/sec. Approximately 4% of the NICMOS
HDF obsenrations(program7817,P1 Mark Dickinson)werelostto this problem.Unfortu-
nately the efected visits were among the first analyzed and this lassawroneously
connected with the loss of lock problem. These are separate kiradkiad, fhavever.

The return to focus took place on June 28th at 17:30ALEbmmanding glitch pre-
vented the post-nve NICMOS focus sweep from wiag all its data recordedubthe
NIC3 data indicate that the focus returned to the near nominal position. A subsequent
WFPC2 focus sweep indicated that the HST secondary mirror had indeed returned to the
desiredoperationaposition.Notethatthis includeda smallshift to allow for desorptiorof
the OTA.

2. Analysis

Table 1. J band obseations.

Flux in peak

Before 34%+ 1.3%
1st Campaign 40%=* 1.7%

2nd Campaign 40%= 0.8%

Figure 1 shws the histogram of percentage flux in the peaklpieor J band obseav
tions of point sources during the second NIC3 campaign. Thesyssumilar to Figure 1
of Paper 1. Once ain, the lilk of the obsergd point sources clump around 40% of the
flux in the peakpixel, while a*“tail” of sourcesvith muchmoreof theflux (up to 60%)in
the peak pigl trails of toward higher percentages. This is due to fortuitous centering of
the well-focussed PSF within the NIC3 elg. Outside of the campaign, the out-of-focus
PSF is less sensig to placement with respect to theadigrid, and this “tail” is not seen.



Figure 1: Histogram of percentage flux in the peakabiXor obserations in the J band
(2.2 pum).

25 T T T T T T T T T T T

20

15

10

| | | | | | | ’I_l | | |

20 40 60 g0

Note that no ditrentiation is made between bright aaahf stars. Bper 1 concluded
thatthis differences notsignificant.The dataquality in the secondcampaigris atleastas
good as that in the first campaign.

While it is too early to hae a quantitatie assessment of the scientific success of the
campaigns, informal commentsveabeen ery positve. NICMOS Pl Rodger Thompson
reports that the HDF obsetions in the first campaign had a limiting semgitiof under
onenanoJansk correspondingo alimiting magnitudeof H=30. Mark Dickinsonis quite
optimistic about the results of his obsarens of the whole HQRas well.

3. Appendix A

Table 2. Second NIC3 Campaign Problems:

DOY:time Type of failure Program Datai.d.
156:01:11 GS ACQ fail 7919 N4K44Q
157:16:34 GS LOL 7871 N4UF08
157:20:24 GS LOL 7871 N4UF08
157:21:28 GS LOL 7871 N4UF08
158:04:39 GS re/CQ fail 7872 N4U804
158:09:02 GS LOL 7871 N4UF02




DOQOY:time Type of failure Program Datai.d.
159:12:20 GS LOL 7871 N4UF01
159:12:42 GS LOL 7871 N4UF01
159:12:46 GS LOL 7871 N4UFO01
159:14:15 GS LOL 7871 N4UFO01
159:14:19 GS LOL 7871 N4UF01
159:22:59 GS LOL 7821 N4L560
160:00:18 GS LOL 7821 N4L560
160:00:36 GS LOL 7821 N4L560
160:01:55 GS LOL 7821 N4L560
160:02:14 GS LOL 7821 N4L560
160:02:24 GS LOL 7821 N4L560
160:02:28 GS LOL 7821 N4L560
160:05:22 GS LOL 7872 N4U805
160:05:38 GS LOL 7872 N4U805
160:08:48 GS LOL 7871 N4UF04
160:09:16 GS LOL 7871 N4UF04
160:09:38 GS LOL 7871 N4UF04
160:09:43 GS LOL 7871 N4UF04
160:09:46 GS LOL 7871 N4UF04
160:12:30 GS LOL 7871 N4UF03
160:12:52 GS LOL 7871 N4UF03
160:12:56 GS LOL 7871 N4UF03
161 no failures
reported
162:06:30 GS LOL 7871 N4UF11
162:06:56 GS LOL 7871 N4UF11
162:06:58 GS LOL 7871 N4UF11
162:07:40 GS LOL 7871 N4UF11
162:08:05 GS LOL 7871 N4UF11
162:08:28 GS LOL 7871 N4UF11
162:08:33 GS LOL 7871 N4UF11
162:08:44 GS LOL 7871 N4UF11
162:21:56 GS LOL 7821 N4L570




DOQOY:time Type of failure Program Datai.d.

162:23:32 GS LOL 7821 N4L570
163:00:54 GS LOL 7821 N4L570
163:00:55 GS LOL 7821 N4L570
163:00:56 GS re/CQ late 7821 N4L570
163:01:09 GS LOL 7821 N4L570
163:01:21 GS LOL 7821 N4L570
163:02:27 GS re/CQ late 7821 N4L570
163:02:46 GS LOL 7821 N4L570
163:02:47 GS LOL 7821 N4L570
163:02:49 GS LOL 7821 N4L570
163:06:15 GS LOL 7872 N4U807
163:06:30 GS LOL 7872 N4U807
163:09:38 GS LOL 7872 N4U808
163:12:57 GS LOL 7872 N4U807
164:04:44 GS re/CQ fail 7817 N4UX16
164:05:06 GS re/ACQ fail 7817 N4UX16
164:06:21 GS re/ACQ fail 7817 N4UX16
164:07:24 GS ACQ fail 7919 N4K495
164:08:01 GS ACQ fail 7817 N4UX38
164:09:01 GS ACQ fail 7817 N4UX38
165:01:05 GS LOL 7822 N4TNO3
165:05:28 GS LOL 7817 N4UX25
165:16:50 GSSSh 7919 N4K427
166:10:32 GS LOL 7817 N4UX12
167:10:00 GS LOL? 7817 N4UX26
168:09:16 GS LOL 7817 N4UX15
168:10:52 GS LOL 7817 N4UX15
168:19:52 Fix Clearing
Slew Group

170:12:29 GS=>SS BJ 7830 N4AMH20
177:20:30 GS=>FL BJ 7265 N4T202

DOY= day of yearGS= guide stal.OL= loss of lock, £Q= acquisition, SS B=
single-star backup, FLB= fine lock backup.



