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%, E.Becklin, A.Tokunaga, R.Genzel, S.D' Odorico, J.Beckers OHEMNSHEE
7S/ F A —/UT Advisory Meeting ##5= % 7z Subaru Instrumentation Plan~DENE
PROCDTI ZIZFORBEEENT 5,

1, Eric Becklin®BhE
General Comments:
1) Good set of instruments is presently defined with experienced P.I.'s.
2) ¥ith SUBARU it is necessary to go with P.I.’s with proven instrument
ability for facility class instruments.
3) Good to support some innovative instruments and young P.I.'s.
4) Best to support at most 4 to 6 major facility instruments in lst round.
You do not have that much instrument money if you include AQ.
AO cost is completely umknown. Final system could easily cost $10-20M.
Keck $6M for AO is known by most not to be emough for the full system.
5) Do not use common electronics unless politically necessary.
It was a major disaster for IR instruments on Keck.
6) Also, Nelson presented Keck measurements that showed that tip-tilt is
only 0."03rms (0.”06F¥HM). This well results in only a minor
improvement even in the central field. '

Comments on individual instruments.

FOCAS: A good instrument that SUBARU should have.

HDS : Try to copy HIRES as much as possible.

MIC : Prime focus instrumnet very good, but need an optical design!
Cassegrain instrument makes no sense. AO only good over 30"-60"field +

PtSi are not cost effective for this telescope!! QE => 1/time.

Optics, software and electronics cost the most in an instrument

Suprime-CAM: Good instrument - good science.

COMICS : Very important instrument. Must go to 25um. Too many arrays?

‘ Electronics difficult and the key.

— —_

CIAO : Very important addition to AO. Probably will need more money.
I estimate $2M+.

FOMOS: I don’ t think this is any better than other fiber systems and
they are unproven for faint work - I would not support.

IRCS : Good instrument - proven P.I. [ would definitely go to R=3000
to get above OH lines.

PASP-3: Needs work - Must use a 1024x1024 IR array. What is science?

HRFTS : Makes no sense. Has a multiple disadvantage.
F.P. or grating much better.

OHS : Good instrument, but watch out!! If 600e-/sec arcsec2/m2 is
correct between the lines, then 1024x1024 with i<0. le/sec and
a standard spectrometer with R>3000 will beat it by adding pixels
in the dispersion direction, unless N>S.

2. Alan Tokunaga®BEhE

This is a brief report of my impressions about the Subaru Advisory meeting
we had earlier this month. In general thought it went well. It was encouraging
that they said the Subaru was on the way to building up unique capabilities and
they were excited in some of the instrument concepts. [ summarize below some of
the comments I thought should be considered carefully by the Subaru Project
office.

1. A comment vas made that Subaru Instrument plan is similar to the CFHT since
many of the instruments are built outside then delivered to the Subaru
Telescope. In this case, it was suggested that a large staff in Hilo would be
required to maintain and support the instruments. In this regard, comments by
McClaren are good to look at again. He thought a few really good instruments
would be better than many instruments that camnot be adequately maintained.
However, a clear distinction should be made between PI-type and facility-type
instruments. The PI-type can be more unique and require less support (since the
PI would be expected to support it). At present it is unclear to me to what
extent the Subaru Project makes such a distinction in the long-range instrumen-
tation plan. The support required for each facility-type of instrument needs to
be considered as part of the operational phase. The number of support personnel
may be the biggest factor in deciding when facility instruments are commission-
ed and how many facility instruments are available at any given time. An analy
sis of this point should be done, if it has not already been done.

2. Every instrument group for the Keck has underestimated magnitude of the
software task. This applies to the Subaru Telescope itself if we think of it as
a huge instrument. It is important for someone to take a look at the Subaru
Telescope software as a system. This means looking at the software requirements
and vhat is actually being done from end to end. Has anyone, for example, cri-
tically reviewed what the instrument builders expect from the software systenm
and what the programmers are actually providing? [ was actually surprised at
the apparent complexity of the software system as described at the Waseda meet-
ing. Does anyone understand how many critical failure points exist (failures
that would bring the entire system to a grinding halt)? Has any kind of failure
analysis been done? Such a study could help if the software group could iden-
tify such potential failure modes and eliminate as many as possible from the
system. For example, in the current system as described at Waseda there are




many levels of checking before an actual observation can be made. I'm afraid
that a minor problem somewhere in the software can bring the observations to
a halt. How many problems can bring the system to a halt and is it a reasonable
number? My feeling is that at some point soon the Subaru software system should
be reviewed by a group of outside experts as well as potential users of the
software system (instrument builders, potential observers, technical support
personnel). ;

I enclose an article on software development that [ accidentally found
this week. It may be interesting to you.

3. Adaptive Optics may require much larger amounts of money than currently
expected. Although it was not discussed much at the Advisory Meeting, my feel-
ing is that the A0 system is on a very ambitious schedule with the amount of
funding they have. I'm afraid the amount of work ahead will be much greater
than can be imagined now in order to get scientific quality data.

3. Reinhard GenzelDEHE
¥ithout hesitation, I applaud the Japanese optical and infrared community
for setting up from the beginning an ambitious and forward looking instrumen-

tation program which at the same time is encouraging strong involvement of a

number of University groups throughout Japan.

Specifically, I was impressed by the fact that

1) The first complement instruments (WFC, OHS, IRCS) are ambitious and exploit
specific advantages of SUBARU and its location on Mauna Kea (infrared, low
background, excellent seeing, prime focus/wide field).

2) The evolutionary package has a number of specific optimized instruments
dedicated to particular science topics (e.g. CIAO, and actually also OHS);
this in my opinion is a nice complement to the more complex, multi-task faci-
lity instruments (such as FOCAS, HDS, IRCS, COMICS), or the fiber inmstruments.
[ also strongly support the notion of involving students and postdocs in
building the instruments, as this builds up a technically experienced communi-
ty of scientists that can take on the next step of innovation. This very
aspect has sometimes been forgotten lately in the more gold-plated approach in
Europe and the US. This positive effect may more than offset the obvious
risks of this approach if priorities are set right and the program is not
spread too thin.

3) I want to encourage the SUBARU project to emphasize more the aspect of adap-
tive optics, including the issue of laser beacons. While a good adaptive
optics program for SUBARU already exists, the increasing experience with adap-
tive optics on the ESO 3.6m and the evidence for very good seeing on the Keck
may be taken into account to accelerate this important program. I also would
like to encourage the SUBARU program to consider 3D-type spectrometers for the
infrared.

4) There were a few aspects which [ thought needed socme more thought and opti-
mization. One was the feasibility of the impressive, very large infrared
mosaic camera, the tradeoff between detectors for it and the question over
what area shift-and-add algorithms will be effective (see Keck experience).
Another issue is the competitiveness and layout of Fourier transform spectro-
scopy in the infrared.

5) In closing, I might add that I was very pleased to have come to Tokyo and
have had a chance to learn more about SUBARU, the National Observatory and the

comzunity you are building up. I enjoyed your hospitality and wish you the
best luck. I am sure you will succeed.

4, Sandro I Odorico®BiE
L. General comments

This assessment is based on the presentations at the October 94 Tokyo meet-
ing and the documentation made available at that time. As I understand, there
are 10 instrument concepts at different stages of definition for the JNLT.
Three of them, the WFC, the OHS and IRCS, have already got a preliminary go-
ahead. A budgetary envelope for the years 94-99 does exist. It amounts to 25M$
approximately (including adaptive optics).

As a first comment, I would like to congratulate the project for the number
and quality of these preliminary proposals. It is remarkable that a single
national community with no 4-m class telescopes could produce such a broad
spectrum of proposals. I think that almost the totality of the possible obser-
ving modes are covered. [ can see one single exception: one imaging spectro-
photometric instrument with high time resolution to study rapidly variables
stars, pulsars, etc. The number of responses indicate that the community is
highly interested in the scientific use of the telescope and eager to contri-
bute to the instrumentation effort. It is important to keep this interest alive
in the next years even if a limited number of instruments only could be built.

2 Selection criteria/strategy

In any instrumentation plan there are two aspects: first the overall choice
of instruments to be built and then a coherent sequence for their implementa-
tion. The first step should be driven by the scientific priorities for the pro-
ject. In the case of the JNLT, the first large telescope to be made available
to the Japanese community, it is to be expected that there will be strong pres-
sure to serve a wide range of scientific goals, from galactic to extragalactic
both at optical and infrared wavelengths. It is very useful to agree from the
start on the criteria for the selection of the instrument complement. I would
recomuend to use the following three criteria:

- existence of a group, active and successful at international level, who has
a strong interest in the data to be obtained with the given instrument. This
gives guarantee that the requirements on the instrument will be science-driven
and it vill increase the chance to get important scientific results from the
beginning of the telescope operation.

- the instrument offers an observing mode which is unique to 8 m class tele-
scope or at least benefits in a significant way from the size of the collect-
ing area ( e.g. S/N ratio proportional to Dk%2 at constant integration time
and magnitude)

- the proposing group has proven expertise in the design and in the managing
of instrumentation projects

The fact that the Japanese community has no 4 m telescope makes point 2
necessarily less stringent than the other two, but it cannot be fully ignored.

Concerning the schedule of implementation of the plan, this should be main-
ly dictated by the project needs and constrains, such as budget, availability
of the different focii and manpower.

3. A review of individual projects
Comments and question marks on the various instruments were raised during




the workshop and in the discussion on October Tth. To repeat them here would be
beyond the scope of this report. Most of the proposals are at the level of an
excellent definition study. There are however not enough details on the scien-
tific goals, on technical aspects, on the cost and on the expertise of the pro-
ponents to permit a full, final assessment.

It is recommended that in the course of each instrumentation project (e.g.
after the Phase A or when the design is fully completed) one critical review is
held with the participation of experts outside the project office.

4. Critical areas

Budget
¥hether the quoted budget would be sufficient to build say 8§ instruments plus
the adaptive optics module depends very much on the way the instruments are
built. Cost of an instrument done entirely in industry can he estimated to be
between 5-9M$ depending on the complexity. If the instrument is built by an
university but the cost of manpower has also to be included the total cost
range can vary in the 3-6M$ range. These estimates are based on my experience
in the European countries. As they are presently defined, the JNLT instruments
are very ambitious and rather complex and they would therefore be relatively
expensive. In conclusion it is clear that the present budget will be sufficient
to built at most half of the instruments under discussions.

Operation
Very little was presented at the workshop concerning the plans to operate the
observatory and the instruments. If the instruments are build by an institute
and then delivered to the observatory for regular operation, considerable man-
power has to be invested in the monitoring of the project, in the preparation
of the documentation and in the actual formal acceptance. Little was also said
about calibration of the data for the various instruments and possible plans
for archiving. Whatever the final choice of the operating mode it has an impact
on the instrument specifications so that the general criteria should he deter-
mined early in the project.

5. Jacque Beckers®@BhE

D I was one of the participants to the meeting of this advisory com-
mittee on October T7,1994. The following notes comment on the instrumentation
plans for SUBARU as presented at that meeting. '

(2) SUBARU' s unique feature as compared to other 8§ meter class tele-
scopes is the availability of a prime focus, resulting in a gain in thoughtput
of 10% or more as compared to other 8 meter class telescopes and an image scale
which is well matched to the detector pixel size. The Wide Field Camera (WFC)
with its mosaic CCD camera will be a most powerful instrument, unmatched by any
other instrument being constructed elsewhere. To fully achieve its promise it
is essential that the Atmospheric Dispersion Compensation and image correction
system foreseen for the prime focus be implemented at the same time. It is good
to see this instrument included in the first complement of SUBARU instruments.
3 Equally exciting is it to see an ambitious wide field IR mosaic
camera being planned for prime focus (MIC). It is not clear, however, how the
thermal background could be controlled.

4 Both the OH suppressor (OHS) and the 1 to 5 um moderate spectral
resolution spectrograph (IRCS) are outstanding first generation SUBARU instru-

ments. The SUBARU project is to be congratulated in selecting three state-of-
the-art instruments for its first instrument complement. ¥ith it the SUBARU
astronomical community will be in a leading position as compared to the users
of other large telescopes.

6)) [ have concern, however about the time the SUBARU project has avail-
able to complete these instruments in time for first light on the telescope,
only just over three from now.

(6 I also have some concern about the style in which the instruments
are to be build. In the US we refer to the style as "Principal Investigator
Type” rather than "General User Type”. The PI style saves money and time, but
requires more maintenance and a higher level of observing support at the site.
It appears that the SUBARU project is willing to provide this support. I also
consider it important that the instrument builders commit themselves to a high
level of ongoing support after the instruments are delivered to the telescope.
) CIAO is a fine concept for a combined adaptive optics/low scattered
light camera.  Before too much effort is spent on the buildiiig of the complex
Lyot stop (with the spider blocking masks and its rotating system), it would be
vise to understand the effect of the diffraction on the prime focus occulting
disk on the brightness distribution in the pupil image where the Lyot stop will
be located and on the actual benefit of the use of the complex Lyot stop in the
presence of scattered light and emission of the telescope and adaptive optics
preceding the camera focus/occulting disk. I suspect that the main benefit of
the camera is the reduction of scattered light inside it by the occulting disk,
rather than by the effect of the complex Lyot stop (and its cryogenic -rotation
mechanism).
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