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ABSTRACT

This ISR describes thatronale for a series of Phase aenples of NICMOS observa-
tions. The wamples a& conceived as sggstions to GOs on observingatagies to best
exploit the nev capabilities dered by NICMOS. When amgpriate, moe than one option

is presented on specific scientific goals. Thet 6f the listedxamples povides a cut-and-
paste Phase 2 for NICMOS atterl paallel observations. The othexamples povide
samples of observing ategies; for thesethee has been no attempt to optimize (fill in)
the orbits via a caful cdhoice of the ¥posue times. GOs will select th&mosue times
most appopriate to their science goals. All theaenples ag kuilt on the basis of our best
undestanding of the NICMOS performance beftire completion of the Science Mission
On-orbit \érification (SM).

1. Intr oduction

The wavelength range a@red by NICMOS, from 0.9 to 2§8m, is mostly ne to the
HST. Specific stragies may thus be required for certain obagons in this n& wave-
length rggime. The most obous example is the remal of the HST optics thermal
emission from the NICMOS imagesylmad 1.7um. The remwal is achiged by chopping
between the tget and a suitable background. Anotheraple is the obseation of fint
nehlulosities around a bright @et; since the NICMOS detectors do ngperience “bleed-
ing”, observing stratges alternatie to the use of the coronograph can be implemented.
Below is a series ob@mples aimed at pvalding a panoramic vie of observing stratges
for a range of scientific goals. GOs may desire to looks at tkasgpées as aids in
designing their obseations. The xposure times praded in the gamples are not opti-
mized to fill an intger numbers of orbits, and should bgareled as illustrate only

The first of the gamples is a cut-and-paste Phase 2 for NICMOS attached parallels. GOs
may desire to use this@mple to add attached parallels to their ols@yas (wheneer

the three NICMOS Cameras are not all being used for the primary sciencglaeatson

in section 3).



The other 7 xamples cweer a range of observing situations and techniques: imaging of
faint and bright tayets, grism obseations, coronograghand polarimetry; presence/
absence of thermal background; dithering, both as a method tee¢h@wmal back-
ground and for impnang the image resolution; detection afrit nelulosities around
bright tagets, with and without the coronographic spot; use of the MVCCUM read-
out mode ersus the &CUM readout mode; use of the pre-defined MIACCUM
sequences; use of the chop/dith&TPPERNs and of RTTERN-ORIENT

In the n&t sections, we ge the list of thexamples and where to find them, together with
a description of eactxample and its purpose.

2.Phase 2 Poposal Examples.

The 8 Phase amples are posted in the NICMOS WWW page at the address:
http://wwwstsci.edu/ftp/instrument_ws/NICMOS/nicmos_ppres_g.html.

This page can be reached from the NICM@$ Tage:
http://wwwstsci.edu/ftp/instrument_ws/NICMOS/topnicmos.html,

under ADVISORIES, DOCUMENRTION, and P®RPOSAL RESOURCES. Thexam-
ples are:

. Proposal 1066. NICMOS Attacheamllels.

. Proposal 1001. NICMOS Deep Field Obsdions.

. Proposal 1011. NICMOS Imaging of Nearby Galaxies.
. Proposal 1022. NICMOS Imaging of a Bright Stargji@e.

. Proposal 1044. NICMOS Grism Obsations.
. Proposal 1055. NICMOS Coronographic Obséons.

1
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5. Proposal 1033. NICMOS Imaging of Circumstellar Material
6
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8. Proposal 1077. NICMOS Polarimetry of a Jet.

3. Attached Parallels

As described in the NICMOS Handbook (pp. 27-28) and in the Phase 2 Update, proposers
are askd to add attached parallels to their NICMOS primary olbsierns, wheneer this

does not déct the primary science. Attached parallels are defined as abeasvin the

two NICMOS cameras which are not used for the primary science. Some proposers may
have already requested the use of all three Cameras for their sciensenie others may

have not (i.e., only one Camera is needed for their science). Those whip shdnild fol-



low the guidelines gen in the Handbook and the Phase 2 Update. It shoulddienk

mind that there is the potential for the three NICMOS Cameras to come back to parfocal-
ity once in orbit. Since attached parallels will be most useful when lorgyatiten times

are ailable, the recommendation is to add attached parallels wérethe &posure

times in the prime Camera are LONGER than 10 minutes @He#xed telescope point-
ing. The &ample of hav the attached parallels should be structuredvisrgbelov. The

first visit shavs the implementation of attached parallels for oleg@mns of &tragalactic

and Galactic Plane gets (see the Handbook); in this case broad band filters should be
used. The second visit she the implementation of attached parallels for oleg@ms of
Molecular Clouds which use less than 4 orbits; for this case waand filters should be
used (for more than 4 orbits, broad band filters will be used)ll&strative purposes, in
the first visit NIC2 is the primary Camera; in the second visit NIC1 is priniaey/ sug-
gested readout mode is MOIACCUM, with the sequence BARSE?256, in all cases.

IMPORTANT: In general, users will define a Generaigkt (see belw) for the NICMOS

attached parallels. In thisay they will not need to specify aalue of the ORIENT for the
pointings of the parallel detectors. The same GenergeTcan be used for atkjgosures

and all visits in the proposal. The specification of the GenargeTis not needed when
the primary obsemtion already requires an ORIENT

Proposers are encouraged to process through RPS2 their primary proposal, BEFORE add-
ing the attached parallels, to ensure that theieicy of the obserations is not décted
by the subsequent addition of attached parallels.

Below we gve the detailed Phase 2 for thiample.
The Phase 2
Fixed_Targets

Target_ Number: 1

Target_Name: HDF

Alternate_Names: Hubble,Deep
Description: GALAXY,PROTOGALAXY
Position: RA=12H 36M 49.40S +/- 0.02S,DEC=62D 10’ 58.0" +/- 0.7"
Equinox: J2000

RV _or_Z:

RA_PM: 0.0

Dec_PM: 0.0

Epoch:

Annual_Parallax: 0.0



Flux: F(1.60)=0.00
Comments: The value of the flux is in units of Jy, at 1.6 microns

Target_Number: 2

Target_Name: MC

Alternate_ Names: Molecular,Cloud

Description: ISM

Position: RA=14H 36M 49.40S +/- 0.02S,DEC=02D 10’ 58.0" +/- 0.7"
Equinox: J2000

RV_or_Z:

RA_PM: 0.0

Dec_PM: 0.0

Epoch:

Annual_Parallax: 0.0

Flux: F(1.60)=0.00

Comments: The value of the flux is in units of Jy, at 1.6 microns

Solar_System_Targets

Generic_Targets

Target_Number: 3

Target_Name: PARALLEL-TARGET-1

Description: UNIDENTIFIED,INFRARED EMITTER,BLANK FIELD
Criteria:

Flux: V =22

B-V =0.86 +/- 0.2

Comments: GENERIC TARGET FOR ATTACHED PARALLEL OBSERVATIONS. ACTUAL
POINTING IS NOT CRITICAL

Visits
Visit_Number: 01

Visit_Requirements:
On_Hold_Comments:



Visit_Comments: In this visit, the primary observation is towards (e.g.)
extralactic targets; NIC2 is the primary Camera; in the primary exposure,
the Special requirement PAR 2-3 WITH 1 must be specified.

Exposure_Number: 1

Target_Name: HDF

Config: NIC2

Opmode: MULTIACCUM

Aperture: NIC2

Sp_Element: F160W

Wavelength:

Optional_Parameters: SAMP-SEQ=STEP256,NSAMP=12
Number_of_lIterations: 1
Time_Per_Exposure: DEF
Special_Requirements: PAR 2-3 WITH 1

Comments:

Exposure_Number: 2

Target_Name: PARALLEL-TARGET-1
Config: NIC1

Opmode: MULTIACCUM

Aperture: NIC1

Sp_Element: F160W

Wavelength:

Optional_Parameters: SAMP-SEQ=SPARS256,NSAMP=4
Number_of_Iterations: 1
Time_Per_Exposure: DEF
Special_Requirements:

Comments: the filter should be changed to F110W during the subsequent
exposure, if multifilter observations of the same target are obtained.

Exposure_Number: 3

Target_Name: PARALLEL-TARGET-1

Config: NIC3

Opmode: MULTIACCUM

Aperture: NIC3

Sp_Element: F110W

Wavelength:

Optional_Parameters: SAMP-SEQ=SPARS256,NSAMP=4



Number_of_Iterations: 1
Time_Per_Exposure: DEF
Special_Requirements:

Comments: the filter should be changed to F160W during the subsequent
exposure, if multifilter observations of the same target are obtained.

Visit_Number: 02
Visit_Requirements:
On_Hold_Comments:

Visit_Comments: In this visit, the primary observation is towards a
Molecular Cloud and the total time allocation is less than 4 orbits; NIC1

is the primary Camera; in the primary exposure, the Special requirement
PAR 2-3 WITH 1 must be specified.

Exposure_Number: 1

Target_Name: MC

Config: NIC1

Opmode: MULTIACCUM

Aperture: NIC1

Sp_Element: F166N

Wavelength:

Optional_Parameters: SAMP-SEQ=STEP256,NSAMP=12
Number_of_lIterations: 1
Time_Per_Exposure: DEF
Special_Requirements: PAR 2-3 WITH 1
Comments:

Exposure_Number: 2

Target_Name: PARALLEL-TARGET-1
Config: NIC2

Opmode: MULTIACCUM

Aperture: NIC2

Sp_Element: F212N

Wavelength:

Optional_Parameters: SAMP-SEQ=SPARS256,NSAMP=4
Number_of_lIterations: 1
Time_Per_Exposure: DEF
Special_Requirements:



Comments: the filter should be changed to F215N during the subsequent
exposure, if multifilter observations of the same target are obtained.

Exposure_Number: 3

Target_Name: PARALLEL-TARGET-1
Config: NIC3

Opmode: MULTIACCUM

Aperture: NIC3

Sp_Element: F164N

Wavelength:

Optional_Parameters: SAMP-SEQ=SPARS256,NSAMP=4
Number_of_Iterations: 1
Time_Per_Exposure: DEF
Special_Requirements:

Comments: the filter should be changed to F166N during the subsequent
exposure, if multifilter observations of the same target are obtained.

4. Deep Field Obsevations

Purpose: Shav the use of ATTERN, and MULTIA CCUM sequences. Highlight the
differ ence between the optional parameterAT TERN-ORIENT and the visit-level
parameter ORIENT.

In this xample, we suppose that the obseswant to obtain deep obsations of a strip

of sky along a specific position angleA)P Exposures in all the three NICMOS Cameras
are desired, with NIC2 as primainen if NIC3 is not parfocal with the other 2 Cameras,
the dgraded images are still desired by the obesesry

The dither pattern YSTRIP-DITH alles the obsemrs to obtain multiple, equally-spaced
pointings along the strip. The multiaccum sequence MIF1024 (totglatieen time 1,024
seconds at each of the pattern positions) guarantees\ve remwal of the cosmic rays.
In addition, the closely spaced initial and final reads of the sequence mimi€kCGioM
exposure of about the samepesure time and with 9 initial and final reads, helping to
reduce the readout noise.

The orientation of the strip can be obtained with tmsure-lgel parameter ST TERN-
ORIENT, which is less restriate than the visit-iel parameter ORIENTThere are pros
and cons in the usage ofyaof the two options:

1) PATTERN-ORIENT. the obserers choose an orientation for thr&THERN relatve to
the taget, lut NOT relatve to the detecta’Y axis, which remains unspecified. Tladue
of PATTERN-ORIENT follovs the same caention of the R. The adantage of RT-



TERN-ORIENT is a complete ftéility in scheduling, since the are not constraints
imposed on the telescopea®ll angle. The disadwtage is that, since thAPTERN and

the detector are not aligned along a the same axis,glom ref the sl covered by the
PATTERN may be non-continuous at the edges. In addition, the detectors which are not
primary may notdll within the rgion defined by theATTERN.

2) ORIENT: the obsergrs choose an orientation for the detectors. The vis-fgarame-
ter ORIENT has the disadmatage of greatly reducing the schedulingifigity, since a
constraint is imposed on the telescgpell angle. The acgntage is that all three detectors
FOVs may be aligned along a desired directiarr. RICMOS, the covention for the
ORIENT is: ORIENT=R+225.

5.Imaging of Nearby Galaxies

Purpose: Other uses of RTTERN. Use of dithering to increase spatial esolution.
Observations in the Thermal Backgiound regime. ATTERN versus POS RARG.

The NICMOS RRTTERN optional parameter alis obserers to specify multiple tele-
scope pointings (see the NICMOS Instrument Manual for more details) ATHERNS
are a conciseersion of POS ARG, since an entire set of pointings is specified in one
exposure log. TheATTERNS, which praide options for dithering and choppingfaafl a
variety of applications. Mapping okeended rgions and remeal of the telescope thermal
background from long avelength obsemtions will probably be the most common uses.
Dithering for impraing the photometric accunaand for increasing the spatial resolution
(expecially in the undersampled NIC3) are further applications ofAd@PRNSs.

Although the NICMOS RTTERN will be useful in most cases, there may be situations in
which the use of POSARG is a comenient option in terms of observindieiency. One

of such cases is when a map of gé¢ais obtained in multiple filters. Here orbit packing
may be better optimized by a sequence of pointings and filter charfgesrdifrom what
afforded by the RTTERNSs. W& give an &ample belov:

The obseregrs want to image tw regions separated by 20 arcseconds, using NIC2 amd tw
filters, F110W and F160\W he use of a ditheringAP TERN will not be €ficient. The
PATTERNS are entirely»@cuted for ONE filter before switching to the second filter

this specific gample, the tw regions would be BO'H obsenred first with the F110Wand
then with the F160WT he telescope ould thus go three times back and forth between the
two regions, using &luable orbit time for the nves. POS ARG is more covenient here,
since it allavs the user to specify inddual telescope mes. Each POSARG requires a
new exposure log, and there is no limitation in the number of filters which can be specifies
at each position. Therefore, the (often time-consuming) number of telescope cao be
minimized. The disadntage is a more cumbersomsidMdescription, as can be seen from
the Phase 2 reported on the WWW



IMPORTANT: for proposals using PORRG: If the specified POSARG implies a tele-

scope mee OUTSIDE the Field of Mw of the Camera, aavning message will be issued

by RPS2. Obseers may ignore the message, and are encouraged to put a comment at the
exposure lgel explaining that thg are avare of the problem, and that the specified POS
TARG is actly what thg want.

6. Imaging of a Bright Stars Region.

Purpose: Example of £CUM exposures. Use of the OFFSET option SAM-NO-
REACQ.

For obserations with the NICMOS long avelength filters, the cumulag counts from

the sources and the telescope thermal background can saturate the detectaely relati
short times. Br short @posures, cosmic ray rewel is no longer a concern and the

ACCUM readout mode can be used. The selection of this readout mode also reduces the
data wlume, since only one NICMOS image peL@UM exposure and per camera is
obtained.

Long wavelength obsewrtions require chopping/dithering orf/eburce for background
removal. In cravded rgions, suitable backgrounds may baikable only at lage distance
from the taget, and the guide stars will not be mantained whenngdo the background,
coming back from the background to theg&rwill incur in an erhead of about 6 min-
utes for guide star re-acquisitiororfbright sources, thisverhead may be rather d¢grin
comparison to thexposure times. Obsezts using the NICMOS cameras with they&st
FOV may condider the use of the OFFSET option SAM-NO-RBA This option
implies that when the telescope comes back to tgettéve guide stars will NDbe reac-
quired. The adantage is to renve the @erheads for guide star re-acquisition. The
dravback will be a pointing uncertainty of 1 milliarc/second due to telescope dofts. F
short posure times (and for ige FQO/s) this drift may not be a concern.

7.lmaging of Circumstellar Material

Purpose: Obsevation of faint nebulosities aound bright tar gets. Strategy ér Point
Spread Function (PSF) subtraction.

We analyze the case in which the coronograph is not suitable for obseiningefilos-

ity around a bright tget; this happens if the n@bsity is located at a distance of less than
0".4 from the central object (0”.4 is thdfextive radius of the NICMOS coronographic
spot). In the samexample, we also assume that the central object is so bright that its core
saturates in 0.1 seconds, much less than the minimposere time allwed by NICMOS

in either the £CUM or MULTIACCUM readout mode (0.204 seconds). The gyater



such obseration is described. The NICMOS detectors do ndestdifom bleeding, and

the central object can be alled to saturate without compromising the obatons. The
MULTIACCUM readout mode with one of the longpesure sequences can usually be
used to obtain enough dynamical range and signal-to-noise ratio on the circum-object
material. or the PSF subtraction tnwsteps are needed: Xpesures of the central star
with the BRIGHTOBJ mode to obtain unsaturated images and determine its centroid;
these gposures must be obtained back-to-back with each primxpgsare, since tlye

must be obtained at the same position on the detector; 2) atiseswvith the same
instrument configuration of a nearby isolated, stadetermine the PSF

8. Grism Observations
Purpose: Strategy 6r Grism Observations in crowded fields.

Slitless grisms dér multi-object spectroscopic capability with NICMOS. The absence of
a slit implies that in cnoded fields indridual spectraeerlap. In order to deconlve
overlapping spectra, obsatons at multiple telescope roll-angles are advisable. The
number of independent roll angles needed by a specific albieerwill depend on he
crowded the field is and on the science goals. In addition, muti-object grism atiisesv
need to be paired with an appropriate continuum filter (F110W for G096, F150W for
G141, and F175W for G206), for locating and identifyingvidiial objects in the field.
The example posted on the WWW describes an olagemw in the G141 and in the G206
grisms, using three telescope roll-angles for spectra delcdion. The stratgy for the
removal of the thermal background in the G206 grism is discussed.

9. Coronographic Obsewations
Purpose: Use of the Carnograph.

In this ekample, the proposers are interested in material located at a distance > 0”.4 from
the bright central object. The obsatiens are suited for the coronograph (0" #etive

radius) in NIC2. Thexample describes the use of thE@ mode to acquire the tpat

under the coronographic spot. Sciengpasures are performed through the NIC2-

CORON aperture.

10. Polarimetry of a Jet
Purpose: Example of a polarimetric obseration.

NICMOS offers polarizers in both NIC1 and NIC2. In each camera, there are three polar-
izers whose as of transmission are separated by 12pabs. Obseations in all three
polarizers are therefore necessary to obtain theeStokrameters of linearly polarized

light. The ekample posted on the WWW describes the olzgenw of a jet in polarized

light using NICL1.
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