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To assist GOs in deciding whether anavho revise their NICMOS observing
programs, this document ptides the latestvailable information on the status of
NICMOS and the first on-orbit measurements of its characteristics. It updates or
corrects the information pvaded in the Instrument Handbook and the Call for
Proposals. W hare made eery attempt to include the most accurate information
and advice possible in this documentt bisers should benare that in man
cases we are presenting our current best conclusions before completing all the
planned tests and calibrations included in the Science Mission OreitAtation
(SMOV). Users should bear in mind that at the time of writing, the instrument has
not reached an equilibrium statetlis still esolving. Thus, the final performance
cannot be fully predicted. Meand more complete information will be described
in monthly Space dlescope Analysis electronic Wsletters (SAN) and posted
to the WWW as it becomesailable.NICMOS users should continue to consult
these resources regularly. General help or documentation should be solicited by
sending email thel p@t sci . edu. If you have questions related to your Cycle
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7 proposal, you should consult your Contact Scientist or Program Coordinator

NICMQOS Status Summary

Soon after launch, early tests of NICMOSeaaled dynamic changes to its
characteristics and performance. It is thought that theryohhg of the NICMOS
dewar during ground operations cryopumped nitrogen to one end of wee. de
On-orbit pansion of the column of solid nitrogen has deformed theade
leading to a thermal contact between the instrument cold well and the inner
vaporcooled shield and also causing changes in focus for all three NICMOS
cameras. Thexpected lifetime of the NICMOS cryogen has been reduced as a
result. Best estimates are that, if the current rate of cryogen loss continues, the
useful lifetime of NICMOS will be approximately eighteen months. If the thermal
short breaks and the cryogen loss rate is decreased, that time could heAlsnger
described in this document, NICMOS camera 3 (NIC3) hdsredlf the lagest
loss in performance. Cameras 1 and 2 (NIC1, NIC2) are performing well and are
capable of meeting most obsational requirements. Details on the performance
of all three cameras in NICMOS areveoed in the remainder of this document.
Based on our best estimates of the current situation, we wik Wwom the
following set of assumptions:

« The useful lifetime of NICMOS will be reduced; we are planning for a ter-
mination of NICMOS obseations by Neember 1998.

* Thermal backgrounds are muchwkr than estimated in the Instrument
Handbook.

« Image quality in NIC1 and NIC2 ixeellent. Both cameras are,wever,
slightly vignetted.

e The best focus positions for NIC1 and NIC2 ardedént, lut the image
quality of NIC1 at NIC2 focus or NIC2 at NIC#%’ focus is only slightly
degraded.

* The coronograph performance in NIC2 igdeled.

* NIC3 cannot currently be focussed. The image qualityery poor when
either NIC1 or NIC2 are in focus as the prime camera. NIC3 is vignetted
over approximately 25% of the detector

* NIC3 may return to focus as cryogen is depleted when this may occur
cannot be predicted.

» The spectral resolution and seniiti of the grisms are seriously gladed
for point sources. ¢ extended sources the loss of performance is less
severe.

« A small percentage of pats in each cameraVv®reduced throughput, pos-
sibly from debris on the detectors. The pattern tdcadd piels is time
variable.

» Except as noted here, NICMOS performance is asqurely described.
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Policy Summary

In order to mak& the most dicient use of the shortened lifetime of NICMOS,
the follonving policies hae been adopted. Questions about the applicability of
policies to specific proposals should be directed to your Contact Scientist or
Program Coordinator

Obsenations that require prime use of NIC3 will not be supported until that
camera reaches a stable configuration; these visits will be placed on hold. If
not reactvated soonetrthis hold will be rgiewed in November 1997. Pro-
posers who elect to ta their NIC3 obsemtions &ecuted before the hold

is lifted must preide their avn calibration data from theirAIC allocation.

All such obserations will be at the obsesvs risk.

Visits that require the use of the coronograph in NIC2 will be put on hold
until the coronograph can be characterized in a stable configuration.

Coordinated parallel obsetions will be made with NIC1, NIC2, and
NIC3 even though optimal focus cannot be aghik Rarallels will be ge-
cuted unlessxplicitly directed otherwise by the observ

Obsenations will not be eligible for repeats based omgrdded perfor-
mance of NICMOS.

Because of changes in performance, proposersatedrio consider mod-
ifying their programs to makthe best use of cameras and observing modes
that are aailable nov. However, obserers must be able to complete their
obsenations within their original AC allocation consistent with their orig-
inal science objeates. No additional orbits will be madeadable for these
changes.

Revised Phase 2 proposals or directions to proceed wistirey Phase 2
programs must be reeed at STScl no later than 16 May 1997 in order to
be scheduled. Major visions made after that date will risk long delays in
the scheduling of obseations, possibly resulting in the loss of the pro-
gram. An opportunity for small modifications that do ndéetfscheduling
will be available approximately 10 weeks before each visikécated.
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Recommendation Summary

We give here a summary of general recommendationseiAs, obserers are
strongly advised to read the technical sections thatwadiod decide an optimal
obsenation stratgy based on the demands of theirwidlial scientific goals.

Proposers that currently use NIC3rbdhe option of redesigning their pro-
posal to use NIC2 or NICL1 if their scientific objees can be met. If pro-
posers decide to redesign their program for NIC2 or NIC¥, sheuld do
so by the 16 May deadline.

Proposers who cannot meet their scientific objestwith NIC1 or NIC2
should mak no changes. Their proposal will be placed on hold pending a
resolution of the situation.

Where possible, proposers should separate NKp8seires into separate
visits from NIC1 and NIC2»gposures so that the latter may be scheduled
without delay

Proposers who makuse of the grisms in NIC3 may consider using marro
band filters in NIC2 or NIC1 to meet their science goals. Otherwise, their
program will be placed on hold with other NIC3 proposals.

Proposers that use the coronograph should decide whether their program
can be dectively done without the coronograph. If so, the program should
be redesigned by the deadline. If not, the proposal will be placed on hold
pending a complete characterization of the coronograph performance.

Proposers that use both NIC1 and NIC2 as prime cameras should minimize
the number of changes between cameras.

Because of problems associated with darks, proposers shamitt po-
grams that rely on single longmosures with MULIACCUM. Exposures
should be diided into smaller indidual MULTIACCUMSs.

Proposers should dither obsations that could be adrsely afected by
bad piels. For most obsemtions in NIC1 and NIC2, heever, dithering
will not result in impraed resolution.

Proposers with coordinated parallel obs¢ions should continue to use all
of the NICMOS cameras where possible.

Proposers should eliminate restwetischeduling requirements (e.g., ORI-
ENT) whereer possible to decrease the chance that their program will
experience long delays.
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NICMOS Camera 3

The Pupil Alignment Mechanism (PAM)

The Pupil Alignment Mechanism, or PAM, consists of an adjustable mirror in
the NICMOS optical train that can be moved to make small corrections to the
NICMOS focus. The motion of the PAM is limited to +/- 10 mm from its zero
position. The NICMOS cameras were designed to share a common focus with the
PAM close to its zero position. In the current state of the dewar, cameras 1 and 2
(NIC1 and NIC2) can each be focussed within the range of the PAM. Camera 3
(NIC3), however, cannot be focussed by motions of the PAM alone. Throughout
this document we will use the PAM mirror position as the measure of focus
position of the three NICMOS cameras.

Figure 1: A series of NIC3 images of two stars at different PAM positions ranging
from +8 mm to -8 mm (left to right). The upper star is located near the top of NIC 3
(y=225). The lower star is located near the bottom of NIC3 (y=15) in the vignetted
region of the detector. Each subimage is centered in a 20 by 20 pixel box (i.e. 4 by
4 arcsec). These images were obtained during the coarse alignment test before
the peak expansion of the dewar. The NIC3 focus was estimated to be at a PAM
mirror offset of -14.8 mm at that time, similar to the focus at the time of this writing.
An image of a point source in NIC3 when NIC2 is prime would be similar to the
star images in the sixth or seventh subimage from the left. When NIC1 is prime a
NIC3 point source image will be similar to the image in the eighth or ninth subim-
age from the left. The full range of the PAM mirror extends to -10 mm or two steps
farther to the right than covered by this focus sweep.
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Figure 2: Model PSFs computed for NIC3 and several positions of the PAM mirror
are shown in the figure reproduced below. The original figure can be seen on the
ST-ECF NICMOS WWW page at http://ns3.hg.eso.org/nicmos/nicmos_c3/
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NIC3 Defocus

Because of its fast beam, NIC3 has suffered the largest shift in focus, now
estimated to be at alocation equivalent to a-15.1 mm motion of the PAM from its
nominal position after reaching a maximum of -17.7 mm in late March. Because
the PAM is limited to motions of +/- 10 mm, NIC3 cannot now be focussed with
the PAM aone.

Figure 1 shows a series of measured star images over a range of PAM focus
positions. The images were taken in steps of 1 mm of PAM motion from +8 mm
on the left to -8 mm on the right. The current NIC1 best focus is at +2.34+/-0.22
mm, NIC2 at +0.45 +/- 0.22 mm, and NIC3 at -15.14+/-0.07 mm. At either the
NIC1 or NIC2 focus positions, the NIC3 image quality is very poor.
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Using the ThyTIM software package it is possible to calculate model PSFs for
arny PAM position, including positions not reachable by the actuaMP
mechanism. The model PSFs produced in tldig agree well with the obsexd
PSFs as shen in Figure2, produced by R.dskury, R. Hook, and \WFreudling
of the STECE

NIC3 Vignetting

In addition to the loss of focus, there wsdence of significant vignetting of the
NIC3 field of viav. As the RM mirror is moved to shift the focus forards or
backwards, it simultaneously translates the field ofwiaterally moving one or
more obstructions into the field of vieThe obsered vignetting in NIC3 is most
likely a combination of a arm hulkhead edge,ar from focus, which &cts the
lower ~1/4 of the detector (in y) and a portion of a mask on the NICMOS field
divider assembly (FB) that results in a decrease in throughpugroa smaller
portion of the detectoiThe approximatextent of the varm component of the
vignetting is shan in Figure3 and Figurel. This also delineates the portion of
the detector where deaded PSFs are obsedv Figures shavs the decrease in
throughput ger a smaller area caused by theARDask.

The vignetting is a function of thé\R! mirror position. The figures skm are
for a FAM position of -9.5 mm, the closest to focus positieaikable for NIC3.

At this focus the vignetting is substantial. wier, when NIC3 is obseed with

the FAM positioned for either NIC1 or NIC2, we do not detecy anidence of
vignetting. This dkct can be seen in Figutewhere the star images in thevkr
row shav the efects of vignetting at &AM positions of -6, -7 and -8 mm.
Repositioning the Field @&fet Mirror (FOM) would allov obserations in NIC3
with reduced vignetting. &sts suicient to enable general use of this option are
planned before restarting NIC3 prime science oladiems.

Figure 3: A NIC3 flat field at 2.4 pm measured on-orbit divided by a flat field mea-
sured during thermal vacum testing shows enhanced thermal background in the
lower quarter of the NIC3 detector. This emission is due to vignetting by a warm
bulkhead edge that is far from focus. A line plot of a row average is shown in
Figure4. Over the same portion of the detector, the PSF is degraded, as shown
by the lower set of images in Figurel.
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Figure 4: The average countrate as a function of row for the NIC3 2.4 um flat field
ratio shown in Figure 3 is plotted showing the range of the detector where
increased thermal background and degraded PSFs occur. This component of the
vignetting is thought to be produced by a warm, out-of-focus bulkhead edge.
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Figure 5: A second component of the vignetting in NIC3 is shown in this ratio of a
recently measured NIC3 flat to a flat measured during thermal vacuum testing. At
1.1 um no enhanced thermal emission is detected. However, at rows near the bot-
tom of the NIC3 detector a loss of throughput as large as 60% is evident.
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Encircled Energy

The predicted encircled emgrfor NIC3 obserations of a point source at three
different AM mirror positions are shvn in Figure6. These cums hae been
derived from model PSFs generated bipyTim. Obsered PSFs are in good
agreement with the model PSFs generatedityTim.

Figure 6: Three curves showing the encircled energy in NIC3 for PAM mirror posi-
tions corresponding to -9.5 mm (dashed curve) and the NIC2 (dotted curve) and
NIC1 best focus positions (solid curve). The TinyTim program was used to gener-
ate the PSFs for an assumed best NIC3 focus corresponding to a PAM mirror off-
set of -17.5 mm.
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Possible Recovery of NIC3 Capability

It is possible that at some point the ongoing, normal loss of cryogen from
NICMOS will result in a relaxation of the forces on thevedethat hae led to the
loss of focus for NIC3. One estimate suggests this might occur after
approximately 40% of the cryogen has been consumed, or approximately 8
months from launch. The current best prediction is that when this stressvisdelie
the NIC3 focus may return to &M position just short of the range of thAN®
mirror. If this occurs, it may still not be possible to obtain optimal focus for NIC3,
though the dgradation may be smaller than the normal errors induced by
telescope breathing and may therefore yield acceptable PSFs. A decision on when
and haev to reactvate NIC3 science will be deferred until a stable configuration
has been reached.

At the time of this writing, the NIC3 focus had weal back twards the range
of the AM mirror by 2.6 mm of RM mirror adjustment from -17.7 to -15.1 mm.
While there may wentually be a return to nefocus (i.e. near -10 mm ofAR/
adjustment), the lack of predictability of the changes in focusemakreliable
forecasts of when this might occur
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Also of concern is the question of whether the current vignetting will remain. It
is possible that vignetting will be reduced by use of the FOM, though at the
moment no decision to do so has been made. If this is done, it will be
implemented in such aay that there will be no need for obsenwto reise their
Phase 2 proposals.

Recommendation

The increase in sensitly for NICMOS due to the reduced background rates
(see section on thermal background on p.17) sawiner operating temperatures
means that manprograms planned for NIC3 may be possible with NIC2.
Obsenrers are encouraged to consider redesigning their program to use NIC2 if
this will achiere the scientific goals of their original proposal. Thposure time
calculator tool on the STScl NICMOS WWW pagesvraccurately reflects the
improved performance wexpect from NIC1 and 2. Lger areas on the glcan
be cwered by designing mosaics using the dithering and chopping patterns
described in the Phase 2 Proposal Instructions and the NICMOS Instrument
Handbook documents. Obsers that conclude that NIC3 is essential to their
scientific objectres are allved to leep this as their prime instrument.vswer,
such programs will be placed on hold pending a return to a stable situation for
NIC3. Obserers mayat their risk, request that obsations with NIC3 be made
sooner than this, ut obserers who choose to do so will be responsible for
obtaining all of their wn calibration data from theirAIC allocation. STScl will
not provide calibration data or support for reduction and analysis piNIG3
data obtained in thisay. Proposals that kka mixed obserations using NIC3 and
NIC1 or NIC2 should separate these into distinct visits if possible so that the
NIC1 and NIC2 portion of their program will not be delayed.

Grisms

The three grisms placed in NICMOS all reside in the NIC3 filter wheel, and
thus, use NIC3. The deadation of the NIC3 image quality hasteerious décts
on the grism obseations of point sources. Obsations of &tended sources
may, in some cases, be possible with only small losses in capabilities.

Degradation of Spectral Resolution

The dgraded images produced by NIC3 at the current focus position lead to a
large dgradation in the spectral resolution of the grisms. Because the grism is
slitless, the resolution isvarsely proportional to the FWHM of the imagearF
point sources, this is eguailent to a reduction in resolution of at leasaetdr of 4.

The grism resolving peer is R=100 for a fully sampled spectrumitithe loss
of resolution this will be reduced to R=25 or less. At this point, the resolving
power of the grisms is comparable to the bandpass of the medium ana narro
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band filters bt with the grisms>geriencing a much higher background than the
discrete filters.

Loss of Sensitivity

In addition to the loss of resolution, the loss of focus results in a decrease in
sensitvity for sources smaller than the FWHM of the NIC3 PB&r a point
source, the loss of sensity is estimated to be aétor of five based on models by
Foshury et al (see Fig. 2). These models did not include the additional loss in
sensitvity caused by vignetting in NIC3.

Recommendation

Proposers that are able to do so should considiing their grism proposal
to male use of theailable narrev and medium bandpass filters in NIC1 and
NIC2. For a limited subset of objects, e.g., distaatagies in the 1 arcsec
diameter size range, the loss of capabilities in the grisms may be small. When
coupled with the decreased background, longarelgngth grism obseations
may compete dorably with ground-basedadilities. Havever, obserers with
extended objects should bevare that decamlution of their spectra to obtain
spatial information on their tget objects may not befettive at the dgraded
focus of NIC3. As with NIC3 images, proposals that mix NIC3 grism
obsenrations with NIC1 and NIC2 may amt to consider separating these into
separate visits if possible.

NICMOS Cameras 1 and 2

Separate Foci for NIC1 and NIC2

The changes in dear geometry leading to the lack of focus in NIC8éalso
affected NIC1 and NIC2. By measuring the PSFs of stars at a serigsvof P
positions it has been determined that the optimal focus for NIC1 occursAdt a P
position of +2.34 mm and the optimal focus for NIC2 at +0.45 mm. This
difference is significant enough that NIC1 and NIC2 are no longer considered to
be parfocal. A separatéAR! position at the optimal focus is defined for each
camera. The main fefcts of this decision are to glade the image quality of
either NIC1 or NIC2 when used in parallel and to aderloead associated with
changes from NIC1 to NIC2.

The NIC1 and NIC2 foci are didiently close that reasonably good quality
images will be obtained by each when thé/Hs positioned at the optimal focus
of the other camera. Quantitai measurements of the encircled ggeat best
focus of each camera are titgdied belo and are shan in Figure6. The slightly
defocussed images in NIC1 or NIC2 in parallel will befisigntly good that
parallel obserations are strongly encouraged, as discusseavbelo
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The PAM mirror must be moved when switching between NIC1 and NIC2
resulting in a 240 second instrument overhead. This overhead will not have been
present in Phase 2 programs prepared with RPS2. This may result in slightly less
time available for science exposures, particularly if frequent shifts between NIC1
and NIC2 are made during an orbit. Efforts are now underway to reduce this
additional overhead, but observers can minimize the impact of any such overheads
by reducing the number of switches between NIC1 and NIC2 to a minimum.

A compromise focus that shares the wavefront error equally between NIC1 and
NIC2 is not currently implemented, though it is being worked on for future
availability. This option may become available by October 1997, though an exact
date isimpossible to predict. Characteristics of an intermediate focus are detailed
in Table 1 and Table 2. If an observer concludes that such an intermediate focusis
essential to their science, they may elect to place their program on hold. However,
we strongly recommend against this option because is runs the risk of long or
terminal delaysin the program.

Figure 7: Encircled energy in NIC1 with the FO95N filter at two different PAM mir-
ror positions. The upper two curves are for the PAM position corresponding to the
best NIC1 focus, the lower two curves show the degradation in performance of
NIC1 when the PAM mirror is at the NIC2 focus. The solid curves are from model
PSFs generated by TinyTim, the dotted curves are the average measured encir-
cled energies of two stars.
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Encircled Energy and S/N

Encircled energy curves are shown in Figure 7 and 80% encircled energy radii
are listed in Table 1 below. Both measured stellar PSFs and model PSFs created
with the TinyTim software tool were used to create the encircled energy curves
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shawvn in Figure7. The stellar encircled empes shavn by the dotted cues are
the average of tw well isolated stars. These agree reasonably well with the
encircled engy cunes dened from the ThyTim PSFs shen by the solid
curves. This agreement indicates that use of model PSFs to predict performance
should yield accurate results.

Tablel belav lists the 80% encircled empr radius for tvo different AM
mirror positions. It can be seen both from Figor@nd Rblel that the diierence
between the NIC1 and NIC2 foci can be significant for programs that require the
highest possible quality PSF

Table 1: Encircled Energy for NIC1 and NIC2

NICL/FO95N NIC2/F110W
" 80% encircled 80% encircled
PAM position . )
energy radius energy radius
(arcsec) (arcsec)
NIC1 best focus 0.154 0.215
(+2.8 mm)
intermediate 0.170 0.184
focus (+1.8 mm)
NIC2 best focus 0.214 0.175
(+0.5mm)

Estimates of the loss of sengity of NIC1 and NIC2 at dferent possible
focus positions hae been made for obsetions of point sources that are
background or read-noise limited. These areltibd in Bble2. Signal-to-noise
estimates are made assuming that\allable information in the PSF is used.

Table 2: Loss of S/N at alternate focus positions

% decreasein SN in % decreasein SN in

focus position

NIC1l NIC2
NIC1 optimum focus 0 20
(+0.5 mm)
inter mediate focus 8 4
(+1.8 mm)
NIC2 optimum focus 27 0
(2.8 mm)

Vignetting in NIC1 and NIC2

The lateral shifts of the NICMOS war hare resulted in vignetting in cameras
1 and 2 in addition to NIC3. In the case of NIC1 and NIC2, the source of the
vignetting is most likly the Field Diider Assembly (FB) mask. Relatiely
small losses in throughput are obsghnear the edges of both NIC1 and NIC2 as
shown in Figure8 and Figure.
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Figure 8: The curve below shows one column of a ratio between a recent NIC1
flat field at 1.1 um and a flat field taken during thermal vacuum testing before
launch. The overall normalization of the y-axis ratio scale is arbitrary. The approx-
imately 6% decrease seen in rows near the bottom of the detector (labelled Line
on this figure) shows the region of the NIC1 detector where vignetting has
affected the throughput. The step-like edge near y=128 may be related to a quad-

rant boundary.
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Figure 9: Similar to Figure 8, this curve shows an approximately 10% decrease in
throughput in rows near the bottom of NIC2 from vignetting by the FDA mask.
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Transient bad pixels

Flat fields takn on orbit she a population of pigls with \ery lov count rates.
In mary cases, pigls with lav count rates in one flat field will be normal in the
subsequent one. Aarking hypothesis is that the bad pig are caused by debris
lying on top of the detectorsaft flecks from the optical biéds are one possible
source of this debris. The tgest of these areas of badgdsxoccurs in NIC1 and is
shavn in FigurelO belav. Approximately 100 pigls in each of NIC1 and NIC2
are afected by this debris and a similar number ageeeted to be &cted in
NIC3. As described belg dithering is recommended for obsers who beliee
that these and other gikdefects could a@vsely afect their science goals.

Figure 10: A portion of a NIC1 flat field image shows the largest of the groups of
pixels affected by debris. This bit of grot is roughly 5 by 9 pixels and is located in
the upper left quadrant of NIC1. This particular group of bad pixels has remained
constant for several weeks. Other features are transient on week time scales.
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Recommendation

Obserers using both NIC1 and NIC2 for their obsaigns will maximize the
efficient use of their time by minimizing the number of changes between NIC1
and NIC2 that occur during an orbit. Obsa/who beliee their program might
benefit from the ailability of a compromise focus between NIC1 and NIGR, b
can also be done with the separate foci, shouldentlals need knen to their
Contact Scientist as soon as possible. InWeatghat such a compromise focus is
implemented, there will be an opportunity tovise your program to tak
advantage of this feature. If you balithat a compromise focus is absolutely
necessary for your proposal you should include the lines listeav belgour
Phase 2 proposal. In generalwager, we recommend that, if your program can
be eecuted with the current focus options, you should strongly consider
designing it to do so. W a limited lifetime for NICMOS, programs that are
placed on hold run a high risk of not beingeeuted before the end of the
functional lifetime of NICMOS.
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visit_level
VISIT_REQUIREMENTS: ON HOLD
ON_HOLD_COMMENTS: USE NIC1/2 COMPROMISE FOCUS POSITION

exposure-level:
COMMETNS: USE NIC1/2 COMPROMISE FOCUS POSITION FOR EXP. 10-20

Coronograph

Motion of the Coronographic Spot

The NICMOS coronograph consists of a laser ablated hole in the reflecti
optics on the field dider assembly (FB). As the internal optics in NICMOS
have continued to me, the location of the coronographic spot on the NIC2
detector has continued to change. Successful use of the coronograph requires that
a source be positioned accurately in the coronographic hole. Currdmnigly
requires accurate kmbedge of a stable coronograph position. It will not be
possible to enable routine use of the coronograph until this lateral motion has
stabilized (or until the acquisition softme is modified). Figurél shavs the
cumulatve motion of the coronographic spot on NIC2 from thermaduum
testing up to a recent flat field measurement.

Figure 11: A ratio of a recent flat field taken on-orbit and a flat field measured dur-
ing thermal vacuum testing shows the change in position of the coronographic
hole in that interval. Approximately half of this motion was expected relaxtion in
zero-G, the remainder has resulted from the deformation of the NICMOS dewar.
The bright spot marks the location of the spot at the time of the on-orbit flat field;
the dark spot shows its location during thermal vacuum testing before launch.
More recent observations show the coronographic spot moving back towards its
expected on-orbit position. The bright region near the bottom of the detector
shows the area of the detector that is vignetted by a mask on the field divider
assembly.
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Defocus of Coronograph Hole on the Field Divider
Assembly

NICMOS optics were designed so that both the cameras and e &ildd be
in focus at the same, nomina M mirror position. While it has been possible to
maintain focus in NIC1 and NIC2 by wiag the AM mirror, this has been at the
expense of maing the FDA away from focus. The result is that the image of a
point source at the FDis significantly broader than anticipated, resulting in an
increase of scattered light from the rough edges of the coronograph hole.

The efects of this defocus are to be measured in a series of tpstsed to be
completed by mid-JulyResults of these tests will be posted on the NICMOS
WWW pages soon after

Recommendation

Coronographic obseations will be placed on hold until the results of tests are
available. Wth a lag for scheduling, the soonest that coronograph aiigers
could be scheduled is late September 1997. Proposers that currently use the
coronographs may change their programs to use either NIC1 or NIC%if the
believe that their scientific objests can be achied without use of the
corongraph.

Thermal Background

Measurement of Low Thermal Background Rates

Prior to the installation of NICMOS the emigsy of the HST optical
telescope assembly TB) was not knwn accurately In order to allav for
planning with the most consextwe stratgy, STScl used thermal background
count rates estimates using the upper end of the range of possibleigesdsr
the OrA, approximately 20%. On-orbit measurementsvnodicate that these
estimates werewverly consergative. The emissity of the OTA appears to be close
to 4% leading to a significant reduction in tixpected thermal background for all
filters longward of 1.5 microns. In addition, it appears that the cauttdh to the
background from the zodiacal dustsvwerestimated by attor of two, a change
that afects all filters. These changes result in significant irgmrents in the
sensitvity of NICMOS at the longest avelengths where the background count
rates are reduced by thedast amount.

Table3 compares the predicted background rates werak filters in NIC2
before SMQ with the revised rates resulting from the first on orbit test. A
complete listing for all camera and filter combinations is contained in the
appendix. Thexgposure time calculator tool on the STScl NICMOS WWW page
has been updated to reflect thaviyemeasured background rates. Background
count rates for gnfilter/camera combination may be obtained by seledhing
Info on the &posure time calculator results page. The grism swéwools hee
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not been updated because of the special problems of the grisms as detailed in the
grism section of this document on page 10.

Table 3: Background count rates for selected filters in NIC2

filter predicted backgiound revised backgound
(e-/s/pix) (e-Islpix)

F110W 0-19 —
F160W 0.39 014
F180M 0.33 0.051
F190N 0.27 0.033
F207M 20 23

F215N 5.1 057
F222M 74 88

F237M 279 34

Dithering and Chopping

Strategy for Thermal Background Removal

At wavelengths where the thermal background is a significant fraction of the
counts measured rehati to the intended tget, a stragy to remee the thermal
background must be empied. When the background count rate is comparable to
or greater than the source rate, and/or when the thermal backgraies en
short time scales, frequent and repeated measurements of the background
(chopping) is recommended. When the background rates wer land the
background is notariable on time scales shorter than the measurements it is
sufiicient to male fever measurements of the background. In yneases it is
possible to estimate the background fromiaes of the detectomay from the
source, especially if the image is dithered.

At the time of this writing, there has been no measure of the temporal stability
of the background. Therefore, we cannot advise on the possible impagt of an
such variability. However, because of the lge reduction in the background
compared to pre-launch estimates, it is possible that some programs will be able to
change their stratly for background remval which may result in increased
observing dfciengy. It is important to note, lweever, that the decrease in thermal
background does not require theviston of aly existing, viable Phase 2
proposals.

Bad Pixel Correction

Transient bad peds hae been identified in images obtained with NIC1 and
NIC2 as described abe. Of order 100 pieds are dected on each camera in
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recent images,ut which pixels will be afected cannot be predicted. Obsgions
that cannot tolerate the risk that one of theselpixnight &ll in their image
should dither to reduce this risk. Advwpoint dither of fie pixels or more should
be suficient to eliminate the majority of bad pis. Note that NICMOS is
Nyquist sampled at mostaselengths. Sub-p& dithering should not be used in
such cases and will not result in imped resolution bt will increase the
compleity of your program and needlessly decrease theeagicy.

Obserers are reminded that using MOACCUM sequences will ale the
removal of cosmic rays which for most imggeations will afect mary more pixels
per image than the phenomenon describesteabo

Darks and MULTIACCUM

An excess in the count rate has been measured iNINALCUM dark frames
obtained as part of the NICMO®nfication tests. Thexéra signal, amounting to
a maximum count rate of 0.15 counts/sec decays pseyanentially to a
nominal count rate after approximately 500 seconds. The cause of this
phenomenon is still underviestigation. Havever, the fct that the xcess count
rate appears after the detectorgehlaeen idle for a period of time suggests that the
additional signal could be associated with instabilities in the deteetonplifiers
when thg are turned on at the start of an oba&on.

Proposers with single long MULACCUM exposures and/or those searching
for faint, extended structures shouldaduate whether this phenomenon could
negatively impact their science. $eral observing stragges will be tested during
the first week of MayThe results of these tests and recommended observing
strategjies will be posted on the NICMOS WWW page soon aRevposers who
conclude thg may be sensite to this efect should inform their Contact Scientist
and Program Coordinator and ask their program be put on hold pending the results
of these tests.

Proposers who do not wish tovieatheir program delayed should consider
splitting long e&posures (e.g., MIF2048 sequences) into tor more shorter
MULTIACCUM sequences (e.g., 2 x MIF1024).

Parallels

With reduced gpectations for the lifetime of NICMOS cryogen, the potential
value of NICMOS parallel obseations is increased.aRallel obserations with
NICMOS fall into one of three cageries, NICMOS coordinated, multi-SlI
coordinated, or pure parallels. Suggested sgfiegefor each are discussed in the
following sections.
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NICMOS Coordinated Parallels

NICMOS coordinated parallels are NICMOS parallel obsgons made with
one or tvo of the NICMOS cameras when another one of the NICMOS cameras is
being used as the prime instrument. Obserwere encouraged in the phase 2
proposal instructions to makuse of the opportunity to attach parallel
obsenrations with the non-prime NICMOS cameras. TWeMPmirror position
will be determined by the NIC camera that is being used for the prime
obsenations. Therefore, the obsations made by the other cameras will not be at
their best focus. Heever, because of the dynamic state of the detector focus
positions, we recommend that GOs with NICMOS coordinated parallels,
including NIC3 parallels, makno changes to their programs at this point. A
deletion of parallels may be justified if this results in a majeinga in time.
However, for proposals that ke followed the recommended use of sparse
sequences (e.g., SRS64), this should not be an issue.

Multi-SI Coordinated Parallels

Multi-SI coordinated parallels are NICMOS parallel obations made with
one or more of the NICMOS cameras when the prime oaenvis being made
by another instrument. Coordinated parallels had to be requested by the GO and
approved as part of the AC review process. If your program has apgd
coordinated parallels there arersl options @ailable to you.

If your parallel program relies on NIC1 and/or NIC2, you should proceed with
your obserations. If you use multiple cameras, you wilvbao decide which to
focus. This is done by ordering the parallgp@sures in RPS2 such that the
camera whose focus you wish is listed first. This is described in more detail belo
and an gample is shan in the Appendix.

If your coordinated parallel program currently uses NIC3 youe hao
options. You may decide to place your obsaiens on hold until the NIC3 returns
to focus and makno changes to your submitted program. If you decide to do this,
you must notify your Program Coordinator and Contact Scientist of your decision.
If, instead, you decide to allothe program to proceed, you willyeato decide
which NIC camera you will choose to focus. In some cases, this might result in
the need to rdse the parallel portion of your proposal.

Pure Parallels

Implementation of pure parallel programs on HST is currently undeswe
Proposers will be notified when a decision on these olseng has been made.

PAM Position for Parallels

With separate &M positions for each NIC camera it is essential that oleserv
with parallel programs write their phase 2 proposals in suchyaa® to hee the
PAM mirror at the optimal position for the desired camera. When NICMOS is the
prime instrument, the AM mirror will be at the position defined by the prime
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camera. When NICMOS is not prime, thANP mirror will be moved to the
position corresponding to best focus for the first NICMOS camera specified in the
exposure logsheet for a set of parallepesures. Thexposure logsheet lines in

the Appendix bel specify NICMOS parallel obseations to be tadn in parallel

with a WFPC2 prime obseation. NIC2 is listed first and thé\RI mirror will be

at the NIC2 optimal focus position. NIC1 and NIC3 parallels are also included.
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Appendix

Thermal Background Tables

In the three tables belowe hae listed the résed thermal background count
rates for each filter and camera combinatigailable. These tables should be
compared with @bles 6.3 - 6.5 in thBHICMOS Instrument Handbook to see the
change in thermal background for each filt€he NICMOS gposure time
calculator has been updated to reflect thegead backgrounds.
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Table 4: Background count rates for NIC1

revised background count

Filter rate (e-/sec/pix)
FO90M oo
FO95N 0.0007
FO97N 0.0008
F108N 0.0009
F110M 0.019
F110W 0.051
F113N 0.0010
F140W 0.078
F145M 0.016
F160W 0.042
F164N 0.0016
F165M 0.020
F166N 0.0017
F170M 0.027
F187N 0.0074
F190N 0.00%
POLOS 0.033

Table 5: Background count rates for NIC 2

Filter revised background count

rate (e-/sec/pix)

F110wW 0.18
F160W 0.14
F165M 0.068
F171M 0.033
F180M 0.051
F187N 0.025
F187W 038
F190N 0.033
F204M 091
F205W 21
F207M 23
F212N 048
F215N 057
F216N 0.72
F222M 88
F237M 34

POLOL 14




Table 6: Background count rates for NIC3

revised background count

Filter
rate (e-/sec/pix)

F108N 0.020
F110w 12
F113N 0.022
F150W 24
F160W 0.94
F164N 0.037
F166N 0.038
F175W 87
F187N 0.17
F190N 0.22
F196N 0.49
F200N 0.75
F212N 33
F215N 39
F222M 61
F240M 380

Appendix Il 23
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RPS2 Input for Parallel Observations

The example eposures listed belowill execute a WFPC2 prime obsation
with all three NICMOS cameras operating in parallel. Since the NIC2 parallel
exposure is listed first, theAR mirror will be moved to the focus position for
NIC2.

Exposure_Number: 10
Target_Name: PRIME-TARGET
Config: WFPC2
Opmode: IMAGE
Aperture: WFALL
Sp_Element: F555W
Wavelength:
Optional_Parameters: CR-SPLIT=NO
Number_of_lterations: 1
Time_Per_Exposure: 10 M
Special_Requirements: PAR 20-50 WITH 10
Comments:

Exposure_Number: 20
Target_Name: PARALLEL-TARGET
Config: NIC2
Opmode: MULTIACCUM
Aperture: NIC2
Sp_Element: F160W
Wavelength:
Optional_Parameters: SAMP-SEQ=SPARS64,NSAMP=14
Number_of_lterations: 1
Time_Per_Exposure: DEF
Special_Requirements:
Comments:

Exposure_Number: 30
Target_Name: PARALLEL-TARGET
Config: NIC1
Opmode: MULTIACCUM
Aperture: NIC1
Sp_Element: F160W
Wavelength:
Optional_Parameters: SAMP-SEQ=SPARS64,NSAMP=14
Number_of_lterations: 1
Time_Per_Exposure: DEF
Special_Requirements:
Comments:

Exposure_Number: 40
Target_Name: PARALLEL-TARGET
Config: NIC3
Opmode: MULTIACCUM
Aperture: NIC3
Sp_Element: F160W
Wavelength:
Optional_Parameters: SAMP-SEQ=STEP16,NSAMP=10
Number_of_lterations: 1
Time_Per_Exposure: DEF
Special_Requirements:
Comments: Object I.D. image for GRISM obs.

Exposure_Number: 50
Target_Name: PARALLEL-TARGET
Config: NIC3
Opmode: MULTIACCUM
Aperture: NIC3
Sp_Element: G141
Wavelength:
Optional_Parameters: SAMP-SEQ=SPARS64,NSAMP=13
Number_of_lterations: 1
Time_Per_Exposure: DEF
Special_Requirements:
Comments:



