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Preface
n the world capable of operating through-

tuated close to the s it of Mauna Kea,
sites. The telescope is man-

T is the largest telescope i
_millimetre wavebands. Si
Hawai, its location is the best of the established Tnajor observatory
aged by the Royal Observatory Edinburgh, and funded jointly by the Science and Engineering
Research Council (United Kingdom), the National Research Council (Canada), and the Neder-
landse Organisatie voor Wetenschappelijk Onderzoek (The Netherlands). The site is provided by
the University of Hawaii. Local technical, astronomical and administrative support is provided
by the Joint Astronomy Centre, in Hilo, Hawaii. Major developmental initiatives are undertaken
by various technical groups in the participating nations.
Operating policies for the telescope are set by the J CMT Board which receives recommendations
from the JCMT Users’ Committee on all user-related issues. Therefore, users that wish to com-
ment on any aspect of telescope operation are urged to express their concerns to their nearest

Users’ Committee member.

The 15-m diameter JCM!
out the millimetre and sub
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1 HZ.HNOUCO.HHOZ AND SUMMARY

i roposals for astronomical observa-
e on the telescope

. S desi i h .
This document is designed to aid those W (JCMT). It contains information )
d on receiver

tions with the James Clerk Maxwell Telescope ¢ ..g
w_MM its performance, on the frequency dependence of atmospheric Mnﬂba.u_ﬂm“o“.—m.m o e
and spectrometer specifications. Data on g and planne aciliti

forthcomin, :

procedure and deadlines for the submission of proposals are given, together with relevant addresses
and other information.

cepted until September

i iti ‘Trisi 1s are being ac!

At the time of writing semester ‘T is in progress, and Eovo.mw g

30, 1991 for observations to take place in semester ‘V’, which occupies the Eonyar.u February 1992
through July 1992 inclusive!. During this period, spectral line receivers covering the Al.3mm

(220-280 GHz), A0.9mm (320-375 GHz) and parts of the 20.6mm (specifically, around Aau.. and
492 GHz, to access the CO J=4-3 and CI *Pi-"Fp transitions) windows should be available
on a ‘common-user’ basis. Also, by continuing arrangement with Reinhard Genzel’s group at
the Institut fiir extraterristrische Physik ‘Receiver G’ provides the capability to observe narrow
windows in the 690 and 800 GHz regions, offering in particular the CO J=6-5 and 7-6 lines
and the CI ®P,-*P; transition. With the exception of the 461/492 GHz receiver, acousto-optical
spectrometers provide the backends for these receiver systems; an autocorrelation spectrometer
should also be in routine use early in 1992.

Continuum photometry and mapping at wavelengths between A2mm and A350pm (150-870 GHz)
using the UKT14 bolometer system will be possible. In addition, the ability to make continuum
polarization measurements will exist.

Much of the information herein has appeared at some time or another in the newsletter of the
JCMT?, but I have have attempted to assemble here in one place all the information which a
user may need to make a sensible proposal. Nevertheless, the JCMT and its equipment continue
to improve, and the data given should be regarded as providing an approximate guide only. Th

present intent is that this report shall be kept as current as possible, and copies &unnmvﬁwn.om oM

users upon request. I would appreciate fe 2 .
report. ppreciate feedback on items which are, or should be, covered in this

A number of individuals have contributed substantially to this document, notably Adrian R 11
A ussell,

Graeme Watt, Goran Sandell, Richard Hi i
e wnnmo_.o.? , Richard Hills, Richard Prestage, Hugh Gibson, Peter Hekman, and

2 TELESCOPE AND SITE PROPERTIES
2.1 Basics

The JCMT has an alt-azi
-azimuth mountin, di 2
T forits (s ; g;lanclis housed in a carousel ¢ i 1
dooxs andls slidi @H”WUW chea& equipment from the elements Mﬂwﬁim with the antenna.
2 are stowed during operation. Under hongwa_n.“ﬂ”uo_ r as both large
erving conditions
)

'For administrati
. n ive reasons, the interveni
oy ‘£ € ening se; 4
semesf um_e“” H«B.vﬁm“”- r»“-. n._K months long. See uu.nuzgn—n .-nuuonn AGJ Rl S P¥kene 50.52- Sub
’ s 03 NOW renam: T - .
the ‘Newsletter’ for rno<m$. i T e i o

I shall simply refer to it as

]
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O\ mm- and submm-waves is i ace, pro
in pl: i
: ; P. 5 P nmn»:—m the ﬂmmmuno
and dust Pe mnoa

cated at: longitude(west) 155° 28’

; n 28 47", latit

; M_mn.w_a is Hawaiian Standard (HST; = GNH.M RIEHM ﬂm ok

3”9 mw ao antenna has a lower elevation limit of 5° wuwamv

: s The current azimuth velocity limit is m?_u:n 0 MM
lties with the carousel drive motors are resolved .

» at an a]t;

oAy tude
which is i effect
urces may not ,,
/sec; this s being

Surface

iprovement of the antenna primary reflector surface is o
ndﬂ.ﬂﬂ “_Huno-ﬁ““w.y euo ..“;.:n&: a perfect paraboloid are Enm..mv_m”% MMJMMWHE_US.
i g ww.u o M:—m M. ew Oms. source located in the UKIRT mo::“, T .:5
.E.nwoo L e M”b .m with this technique show that the rms m:ﬁ:mﬂm”m;
N E:mtum. n. 4 s _u~ the _.m.mEa of small-scale (fractions of a panel in mmu=w
[n time it -ro&n.co uogmmr.wmmw m:mw%“”ﬂw MWMMHMBV R i Mﬁ
accuracy we i
ﬁm%wmuwuw_ﬂn“ogwﬂmwgamnm S.. the behaviour of ﬁrmwﬂm_a“_ﬂwMMMMmﬂMw _M_W_:s
quired; progress is ongoing in this area. L

“ MM“GHNMMH.OMH om. c_._.mre stars to Hwnoimo basic structural parameters. The
iy Em”&nw_ e g.:.::.& .Hwnr. irregularities and give pointing to about
o on—_ a“ne_m_m—. R.Hra alignment with respect to the optical axis
x@.&ﬁ.«—ﬁw i stallation. Nevertheless, during an observing run it is
Febsisviti Y a.n:oﬂ;_v.. and some allowance (say, 20%, and probably
e ons, ouvon_wz.w at SS. higher frequencies) for such measurements
ulating the total time required for a program.

e ;eog : has not been fully investigated, but appears to be better than
ur Mﬁ P.Mmoiaiu.. at high elevations (above about 80°), tracking
e rapid movement of the source in azimuth, particularly during

curately-figured secondary mirror into the receiver cabin,
ace between the elevation bearings, at the Cassegraill
tertiary mirror to one or other of the possible
or on one of the Nasmyth foci platforms-
than flat) tertiary mirror for receiver

‘a turret structure which is under
eam path to one or other of the receiver

ERTIES

2 TELESCOPE AND SITE PROP.

2.5 Chopping Secondary Mirror
o o
nting and focus determinations, and some mvmnen& line owﬂ.a:ﬂ.HMa s
the secondary mirror is <chopped’, or nutated, Mn .w _M_piz nW“
nd amplitude (‘throw’) which can be chosen by the user. This provides & moaﬂnno vamn—ommemosu
M-m the difference between the signals from the sky at the source E:w. no».mnmn—_nm Mu“ oﬂvwoaow.& i h
i i keround variations have then 2
and from which most of the atmospheric backg . : s
common practice also to position-switch the telescope during ¢<chopped’ observations such
the source appears alternately in the signal and reference beams.
and many spectral line observat

tinuum photometry, poi

For con ) x
Qﬁn—n&n_m those with ‘Receiver G )

jons are carried out using chopping in azimuth.
However, in some cases it will be desirable to chop, say, in Right Ascension wum thus ensure
that the reference point is always in the same position relative to the source of :—ummmua. Recent
changes to the secondary mirror microcomputers should permit observations of this type, and
allow the user to choose any position angle for the secondary mirror chop direction. It should
also be possible to drive the mirror axes in such a way as to provide circular, and essentially any

other patterns of motion.

Most photometry

In principle one should choose the greatest chop frequency, and smallest chop throw practical

to obtain good resuits. The default chopping frequency presently in use for most continuum
measurements is 7.8125 Hz, which gives reasonable atmospheric cancellation and good mechanical
performance for af least the shorter chop throws (1-2 arcmin). Chopped A.anawimnnrm&& spectral

line observations use a much lower chop frequency, usually 1 Hz.

2.6 Frequency-Dependent Telescope and Atmospheric Parameters

At present, only a few of the parameters of the antenna and the atmosphere have been accurately
determined, although there is an ongoing program to obtain the necessary values. A summa;

of the #wmme available numbers to date is given in Table 1, which includes the m:nma._v efficienci i
d.muas_m»r. atmospheric transmission, and percentage of ‘good’ nights at a number of i
tive frequencies. Where appropriate, those numbers that have been obtained ¥ nmnnmmnd.aw.
only are enclosed in parentheses. S N R

Table 1: Overview of Telescope and Atmospheric Parameters

Frequency | Wavelength Efficiencyt i
Amwos AuEa L Nss wﬂﬂ“&% \MH—M&. Nights
50 000 (066) | — | — 28 00T (%)
o me%cc (0.63) 0.65 | 0.80 21 o.em -
i o (0.56) 0.55 | 0.75 14 c.wm 5
22 o (0.46) | 0.25 | — 12 0.43 Iis
F g0 o (0:32)"[Hoi2a = 8 0.3 2
tAperture effici (0:21) 220 1l 6 7 o
efficiency calculated assuming the rms surface accuracy is 30 244 2
m
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)um for the measured surface accuracy as a basis, the th :
been calculated using the standard (Ruze) moEE_w. with nonnmnn._ms%m
ciency for losses and blockage. For the most part 7, has net NME to

e receivers in use on the JCMT. The most recent values of the Ea.S._w_ oy
ey have been reliably determined are included in Table 1. The beam efficiep, oz.a
quantify in practice, since the response of the antenna to extended uozw, -

rce structure, as well as the illunination of the antenna by the vﬁmnzmm
. The efficiency for forward spillover and scattering, ;

7ss (see Section 3.9
able for those cases in which a measurement has been made.

€ aperture effi

) is
‘Beam Pattern

widths given in Table 1 are the results of measurem
encies the beam shape is well determined and an approximately circularly
an. At the shortest wavelengths at which it has been determined, i.e., 350um,

litude of the error beam (‘sidelobes’) is at about 10% of the main beam, if
rrectly focussed. The MPE group have found that at the highest frequencies

sary to model the beam with a three-component structure; only about half the
ral ‘beam’.

ent and extrapolation,

>here above the JCMT

atmospheric transmission at the zenith above Mauna Kea as a function of fre-
ent values of precipitable water vapour pressure. Strong absorption lines of
ater vapour divide the millimetre and submillimetre band into sharply
higher frequencies, the atmosphere allows at most rather less than _:.w:,
r the telescope. Representative values of the atmospheric Swnu_.:_.m.
in Table 1 also, as a guide to allow the calculation of atmospheric
L to system temperature at the frequencies listed. Bear in mind that
‘on many occasions, that the given frequencies relate to the vowrm.c_.
¢ d that the optical depth along a given line of sight varies

imeter Observatory radiometer which monitors nwm
ecame available to observers at the JCMT at the

at 225 GHz can be directly scaled to the
(van der Veen, private noHEEEnw:o:ﬁW..
25 GHz during a recent ‘rather goo

n of the percentage of nights M“_
t the given frequency; hen

2 TELESCOT® 7=

TE PROPERTIES

TELESCOPE AND SI
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Figure 1: Atmospheric transmission as a func

tion of frequency in the submillimetre window for
three different water vapour pressures (Imm

PWV is a ‘good’ night, 0.5mm PWV ‘exceptional’)
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Note (s) the period of disturbed
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approximately by multiplying

2 TELESCOPE AND SITE PROPERTIES
have of clearing the
T). These numbers
tions have a better

ome periods when

n some way the chance that your proposed observations nWM.N-H
having surmounted all the others (e-g- the

dependent; i.e- Emra..?mw_:gn_w o_u”“”u

h in the past two %mwnu,.n ere have i

the summit has been inaccessible due to heavy snowfall, and wnuewnnmu of mwﬂ“ﬂ” ”vnwwmmﬁ“wwogan

structure due t0 winds exceeding 100 mph. As time goes on, it i_ﬁ be .Hvowm. e . il

atmospheric statistics. Already it is clear from examples such as m._<m- _m.nw _wm s e

certain predictability about the behaviour of the atmosphere on ..._B.muo es O i’ e er o
have begun to experiment with ‘“flexibly scheduling’ higher-frequency observations

efficient use of good conditions.
here is often unfavourable to sub-

hours due to anomalous refraction® and cloud cover, :
for only 16 hours per day, beginning in the late afternoon (at 1730 HST), and ending at 0930 HST

each day. Temperature differentials in the antenna structure acquired during daytime observing
significantly affect the telescope performance not only during the day, but also for much of the
following night. For this reason, solar and other daytime observations are undertaken to a limited
extent only, and on such occasions each daytime shift has been- counted against the following
evening shift, in order to allow the telescope time to thermally relax. This situation is being
monitored to determine to what extent daytimes may be used also for commissioning and related
work. When there are no other demands on the telescope, and where weather and atmospheric
stability permits, it is already quite common for the night-shift observers to continue beyond 0930

HST for an hour or two.
as noted by Richard Wade in the Newsletter (March 1991), it is possible at times
ont hroughout the day during periods of dry weather
conditions. It is our policy to make the best use of such times, where consistent with other demands
on telescope time. Observations at all frequencies can benefit from this policy. Observers should be
aware then that the possibility exists for extending J CMT observing shifts in both directions (i.e

starting the first shift early and extending the second shift beyond normal hours). An on g
axvm..ma.n:ﬂ which provides continuous Telescope Operator support at the JCMT non.:o«. mo_ﬁm_.
“”m.nmﬂ_.rﬁ difficulties with this mode of operations. Observers should note however 259@ MMMM”MM&

thours are not a guaranteed right; engineering and commissionin k
e 0 g work must often be done
g ay and takes precedence, so that the scheme is offered on a best-efforts basis.

this represents i
last hurdle towards success,
are s%onnmm to be somewhat season-
chance of success in the winter, althoug

millimetre observations during the daylight

Because the atmosp
2 observations are usually formally scheduled

Furthermore,
to continue astronomically useful observing t

2.7 Source Availability

The latitude of the JCMT allows one to obse
ey  to observe a large fraction of the sout i
nxnmu:o:&ouhwmawﬂhﬂwﬂmw”ﬁ:g principle it is just possible to access all ow Mw.“ ann—ﬂ.nu_w -o..—o. %
o e _os. mcnnm.umm_& observations at very large airmass Hr_n e
i mqw elescopes, E.ﬂrma there are almost no circum c?.” 5 o
e mwnwu_.:”an_ou of declination is given below in Table mvz ek
ation pass very close to the zenith, and it Sw%. u.o“v_um St
e possible to

H
Often refe . .
o:nuucn-nnnnmn«—%r”.xv&ungm::.? Weaousce posita s
1t is generally 1o.~un = W:M..M_.-arh“o vm-m:n to blobs of wet &n.ﬂ.om:n s by many arc seconds on timesc: e
Altenhoff et. al.; 1988, Astron. L..M.Mvr“_ HD..M nw%unwnn. PRl sty heve Vnnsnorua:nm -W w fr : .

. 184, ower frequencies (sce




ithin up to 20 minutes either side of transi

Jecte witun u it. In additj

on in ‘Submillimeter Valley’, nearby cinder cones obstruct ) D€cause of ¢
° and 120°, and from 230° through to 270° ;

the view

. of
» In places Tising ¢ the gk at

0 almogt 100

0t ., Table 2: Source Availability above 20° Elevation

Max. Elevation | Availability | Declination | M i
(degrees) (hours) (degrees) - mMMmM”MMW_o: g
10.2 (5) 0.0 20 89.8 (N) —{boury) |
20.2 0.8 30 79.8 wmo
30.2 5.2 40 69.8 ;.M
40.2 6.8 50 50.8 11.0
50.2 7.8 60 49.8 112
60.2 8.6 70 39.8 114
70.2 9.2 80 29.8 11.6
80.2 9.6 90 19.8 0.0

un N.;Lonw with the approximate local sidereal time at 00" HST as a function
,mmeE. the Astronomical Almanac, should allow effective planning of an observing
wv.onege general fact to note in this context is that the fall-winter semester is the
Mrpﬁco sources in the Orion region, while the Galactic Centre is best placed in
er semester. Unless one has an urgent and very compelling case, a proposal for
ese regions in the non-favourable semester is unlikely to be scheduled. Sources
1ts of the sky can be observed at some time in either semester equally well. At

%@ﬁﬂmﬁgn (Section 8) is a chart showing the optimum month in which to observe

ts right ascension.

O
LINE OBSERVING
orm ation

ring M’?nﬂa parts of the millimetre and submillimetre bands, will
e latf

c part of 1991 (which includes semester ‘U’) for spectral
other receivers are expected to undergo commissioning tests
" use by observers.

odyne receivers based on cooled Schottky mixer
in the 220 - 275 GHz window, and the second (Receiver
tends thus allow access to the J=2-1 and 3-2
should also be in use on the telescop®:
s from 310 through to 390 GHz- A
s (Receiver C1) will be available:
) and the CI °P—>Fo transition

RAL LINE OBSERVING

3 SPECT.

d CI at frequencies around 690 and 800

ol ther transitions of CO an 2 Bl )
o vw”“:_,”m“.:nh—.maocmm:mza using the gwx.m:w.bnr.?.mn”;a& amuo”“_ Awnm it
T o::ﬁ to vw available through collaboration with Reinhar N s
M (C2i are both SIS mixer systems W

hich should become aval
230 and 490-GHz bands respectively:

(492 GHz
GHz, as W
which should co
Receivers A2 an
they are for the

3.2 Receiver and System Temperatures

i jonal parameters of the
i include the approximate best operationa :
A T cted within the time frame of this document).

lable at the JCMT (or expe ¢
e nmmﬁ.mcmm in the subsections below. The table gives both the

For ease of reference
spectral line receivers avai
Idiosyncracies of these receivers are

Table 3: Overview of JCMT Spectral-Line Receivers

]\J " [ Frequency | Instant. Beam- al_
Receiver | Type Range Bandw. | Trx | Tiet | Toys width | Mixers | ability
(GHz) (MHz) | (K) | (K) (K) | (arcsec)
Al Schottky 216 — 280 500 350 20 850 21 2
A2 SIS 219-280 | 500 | (100)| - | (300) [ 22 1 | 8/92
B2 Schottky 330 - 360 500 550 30 1600 14 2
B3i SIS 320375 | 500 | (200) | (45) | (700) | 14 1 | 2/92
C1 Bolometer | 461, 492 4 550 100 | 2900 12 2
Wﬁ SIS 490+£10% | 1000 | (500) | - = 12 1 |8/92
G Schottky 690, 810 1000 3000 | 100 | 22000 7 2

double-sideband ‘receiver temperature’, T}, and the ‘system temperature’, T,,,. The latter is the
one which must be used in the calculation of sensitivity in any given instance A.w_mm Section 3.9); thi

is the value typically observed at medium elevations under good sky conditions, and it m.so—.smm”
HM_M_ oM,HM... of wﬁ:“&wraan attenuation, and mr.w noise and telescope’ nca_.:u:emozau T, is the noise
2 m.w F:MM M”.e e m,:w_w." port, and n._omm not _w.nr.&m noise contributions from outside the receiver
i NN S i e S
performance, since the wanted line signal aj M.Maon.m oo w.::wu ey degradonitheaysion
availability to users for receivers A2, Mur m%% ONN “.—oomnm.ﬂh MM. “Mmﬂ“%ﬂ.p“ﬂ— Tl

Hr.o .<2.mo_= receivers for which data
B3i is included, since it has been tes
to be completed, and will be discuss
formally offered to users,

are available are discussed in greater detail below

MM@ WHVM Hrno J Ozeq.,. However, receivers A2 and C2i have yet
ater section. At the time of writi

and proposals may not specifically ask for _uroain.n.um s

e
‘The quantity Ti.; will be defined later in this document.

Receiver
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0 — 280 GHz: Receiver A1l

&.nrgb&nainﬁga;ﬁ: amamwn?mgvonr polarizations, How
ast three years it has been operated in a ‘hybrid’ mode, i.e. with one :m”.mp for
e. Although this mode offers flexibility with minimum risk to the 35”,”,35
ent,

iven time, and thyg only single

lons using the existing AQS(
much of the lower range of receiver Al; with a Jjudicious

; choice of Operating
ided care is taken, calibrated observations with almost the canonical factor of
signal-to-noise ratio over that for a single channel can be obtained. There are

' the simultaneous observation of two lines widely spaced in frequency with the
lifferent receivers at this time however.

ominally covers the frequency interval 220 — 280 GHz. Frequencies somewhat outside

be accessible with some degradation of performance.
ge: Al(lower) operates well up to about 250 GHz, while Al(upper) is mostly
s above about 245 GHz. An improvement in performance in the lower mixer
A’) has been realised recently by operating the cryostat at a slightly lower
dition tests with the upper mixer (‘channel B’) show that its performance is
cross the frequency range of channel A. Calibration with receiver A1 is achieved
em, one at ambient temperature, the other nominally at 66 K.

Two mixer sets are used to

ratures for receiver Al as a function of observing frequency for the presently
e shown.in Figure 3 and reflect the improvements made recently. Typical
eiver temperatures at the band centres are 350 K and 550 K for the lower
u%m»cn ively, corresponding to single-sideband system temperatures of about 850
he best cases. Receiver temperatures increase with distance from the

r Al

local oscillators are employed- H:«M
, and 264.5 — 282.7 GHz. omm_ws
the day. The Gunn 05/,
uce upper and lower side _w_..aL
equency. The present ©©

11

3 SPECTRAL LINE OBSERVING
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Figure 3: Double-sideband receiver temperatures (
#3:«.55 taken from recent measurements. These data are a mixture of obser
\UPPer and lower sidebands. The form of the T;; curve as a function of frequency r

f two mixers to cover the band (® = channel A; A = channel B). Atmosph
1y constant across this band (see Figure 1).

T;.) for Receiver A1 as a function of observing

vations in the
esults from the
eric attenuation
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ciently precise to permit observations of narrow lip,
luce noticeable smearing of spectral lines narrower th
shifts of the same magnitude. Thus the present rece;
vations of cold dust clouds. The installation of a w
this year should remove the need to change Gunn o
ation.

e mOdHaau“
an aboyt |
ver Al get
mﬂm._um.m-nw
mnEmeoR,

Up is noy
Own_wﬁon_
and allqy,

deband operation of Receiver Al

the upper or lower sidebands can be suppressed by means of a Fabry-Perot
eband filter, which eliminates confusion resulting from different spectral lines
sidebands. However, receiver performance is considerable degraded by the use
ternatively, a single-sideband filter should be available for those users re
image sideband. Any need for single-sideband observations should be spe.
ur proposal.

quiring
cifically

overing part or all of this frequency range underwent commissioning tests in
)90. B2 is a dual-channel Schottky mixer system built by MRAO and RAL.

range from 330 to 360 GHz; frequencies outside this mw:mm are :om
ature performance (see Figure 4) for both mixers is fairly ncnmnww s_

e is about 550 K, and it rises to about 650 K at 330 G :
ers (channel A). The second mixer (channel B) has a receiver ”mam
The system temperatures obtainable on the sky under wm.wn
d 2000K. As with receiver A1, the system can be &am_m
oscillator is sufficiently precise to allow 52.._62.&”6*
e IF is 4 GHz; an image rejection filter is incli

.. on
eratures for receiver B2 are plotted as 2 ?.ﬂ“ ”rm
of Receiver B2 is approximately related

@

o
le band. However, one should uo«nnmhﬁ
v its effect on the system temper®

5 SPECTRAL LINE
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Figure 4: The double-
frequency from recent
A = channel B) and
In effect). The variati
features) is also show:
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sideband receiver temperature (T'z) of receiver B2 as

an be used in either single or dual polarization mode
on of atmospheric transmission across the band (exc
n for a water vapour pressure of 1mm.

measurements by Hugh Gibson. Two mixers are available

a function of observing
(® = channel A;
(with some restrictions
luding weak absorption
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! ceiver B3i have not been fully explored at the time of writing;
N gva 1990 and additional subsequent work, further tests and wo.
n%a&a&& out during February. The coupling between receiver optics and ¢ 1
tisfactory. However there is a major disparity between the broadband : o
vﬁ.ﬁn and that indicated by the observed strengths of astronomical lines ( M.m...aZS
sity by a factor of about 2.5 when compared with results from B2) sm,hnr e
at there is a problem with the mixer and/or the mixer block. The 887...& h . Mc:.
HIA for investigation. In semester ‘U’ it is likely to return to the JCMT mo_.m_,.m wﬁ_
8ic g work; hopefully it can be offered to users at some time during this maBmmMﬁ -
be made available, it should cover the frequency range of about 305 to 380 GHz im_“r 4
erature projected to be better than 300K throughout the band. If these ::B.rm: a ;
eflected in the spectral line performance, they correspond to a system temperatur nw
J00K under good conditions. } s

?:oi:m Mixed
me PATT obser.

d not assume that B3i will definitely be available during semester ‘V’; proposals for
tency range 330 - 360 GHz should include time estimates based on the performance
ren for B2. Proposals requiring frequencies below 330 GHz or above 360 GHz may be
a ‘shared risks’ basis, depending on progress with B3i in the meantime, and scheduled
he status of the receiver at the time (i.e. perhaps as ‘standby’ programs).

490 GHz; Receiver C1.
oduction

| is a heterodyne receiver for the 450 to 500 GHz waveband, using InSb ‘hot electron’

ters as mixers. Because of the finite time constant of this form of mixing, the practical
| IF bandwidth is a little less than 2 MHz. It is therefore necessary to ‘sweep’
or frequency across the line to obtain a spectrum. This leads to the major
lanning observations with this type of receiver: if one observes a spectrum
effective system temperature will be be increased by the factor V/2n. Since
th sidebands the normal resolution is somewhat less than 4 MHz (about
resolutions can be obtained by switching in filters (with double-sideband
1d 4 MHz) in the IF chain. Two mixers, sensitive to orthogonal linear

does not have to equal the frequency resolution, so that one
wide frequency range while using only a small number of
channels allowed is 256, and the minimum integration

_operate over the entire range from 450 to 500
ed tuning range. The present complement
neutral carbon lines with two oscillators
 respectively. This has the consequenc®
xcess of several hundred km/sec are 1!
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3 SPEC

3.5.2 Status

©1 underwent extensive commissioning tests during June m:a Zo<.o=w.—..on Hm_ww. >“.o”
these tests and some additional work, Receiver C1 is now available in its final form

3
f frequencies close to the CO J=4-3 (461.04 GHz) and neutral nu.n_umummmocg Mwm
3p, ?eu.; GHz) lines. Actual ranges are +1.0 GHz at 461 GHz and -1.0 3. +.c.m 3 n& o
: The standing waves which plagued the earliest observations have been eliminated an :
.Qmu. ent at 492 GHz realised. Also, recent work by Dennis Bly and Rachael Padman mﬁn:wm
Eenoﬁnhmﬁ has seen the completion of the LO system and the hot load. Observers should still
MM.—MMMW that although the operation of C1 is now straightforward and routine, the atmosphere

revents useful observations for more than one-half of the time on average, so that one should be
- d with a suitable backup programme.

Receiver
result of
ecuousw:obm o!

m:.mvmwm

3.5.3 Receiver and System Temperatures

than 800K at 461 GHz, and about 1300 K at 492 GHz for
mixers are used in parallel. Under reasonably good sky
conditions (assuming a sky transmission 7y of 0.2), this Jeads to total system temperatures Ty,
after accounting for atmospheric and telescope losses, of (very) approximately 3000 and 7000 K
per channel. Then, if one wanted to observe a spectrum covering 50 channels (i.e. equivalentm-to
about 29 km sec~!, perhaps reasonable for an outflow source), the effective system temperatures
would be approximately 30000 and 70000 K at 461 and 492 GHz respectively.

Typical receiver temperatures are better
each mixer, or about 550 and 900K if both

3.6 The 690 and 800 GHz windows: ‘Receiver G’

3.6.1 The Receiver

Thanks to the continuing arrangement with Reinhard Genzel and his group at the Institut fiir
extraterrestrische Physik in Garching, it is expected that Receiver G will continue to be offered
.B.Eonm. Receiver G is a high-frequency heterodyne system using liquid nitrogen cooled Schottky
~.Eu§.m with local oscillator power provided by an infrared-pumped laser system. As described in
‘Protostar’ (Sept. 1988) the instrument is largely self-contained. Because LO power is provided
by an IR, laser, only certain discrete frequencies can be accessed, currently in the regions around
the CO J=6-5 and 7-6 lines at about 690 and 800 GHz respectively. Three laser lines are used
noau.uwn.;.«: INH; (802.986 GHz), HCOOH (692.951 GHz) and CH3l (670.463 GHz). Other
M._.quE.n.mm are available, and individuals wishing to observe at other frequencies should first
ov“.ou”es%r the gwm group. In the 800 GHz region, the HCN and HCO* (J=9-8) lines can be
n-.abummo. P_».obm 4.52- the HS_.E.& carbon (®P,~*P;) transition. It is useful to note that the J=6-5
o um.“.o CO is much easier to detect than the CO(7-6) line, since the telescope is considerably
e o Woﬂﬁ at the lower Wmﬂ:anmw. In general the IF bandwidth is about 1 GHz, with coverage
Er ﬁc@m&”mg 1 wum 10 GHz, s:mr some gaps. Further technical details can be found in Harris

- Receiver G comes with its own on-board acousto-optical spectrometer system; see
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G has been mounted on the right Nasmyth platform of
of t

d uﬂaﬁ.?nu temperatures range from 3000 through 4500 K: Jo JCM,
Teceiver temperatures of 3000 and 3500 K are ogwmsmm. b siffcally, at
temperatures are extremely sensitive to atmospheric co i resulting

n—&anSf but

It is likely that a vﬁ.zo

iod
ons
d be awar,

12) is algo
ons no longer permit

of 50000 K or more, under practical conditions,
each semester will continue to be set aside speci

pecificall
.Kmaunnn users should develop proposals with this in menmow ey
back-up proposal requesting no time (Protostar, Sept. Emw »
eful observations can be made even when weather conditi .
ervations.

sted in using Receiver G should contact either Prof. R. Genzel or D
ﬁoﬁ and to arrange collaborative efforts. The address js: Eax.ﬂmn. M’ I mw.im
owrvir. D-8046 Garching bei Miinchen, West Germany. EQMM .H.n :_:_.,
Harris at harris@dgampe5d.bitnet. Because of the extremely mM“mnm_HM__

it i Cess to have the € ent during the ob
) ve S ne ar the experts present d observati
B y P P g servations, and

B in o&ﬂ various versions. An acousto-optical spectrometer will also be available
roblems with the former. The MPE receiver ‘G’ has its own spectrometer.

AS)

048 delay channels. It consists of 16
-ation, these are to be divided equally
el’ observations®); it can accept
yecome available. The DAS will be

B2 at present, signals from both may be

17
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Table 4: Spectrometer Parameters
= e |
\J Config- | Bandwidth | No. of Ch. spacing | Resolution Orw?. per
Device uration (MHz) Sections (kHz) (kHz) section
DAS™ A0 1000 1 1000 1200 1024
Al 500 1 500 600 1024
A2 250 1 250 300 1024
A3 125 it 125 150 1024
Ad 62 i 62 75 1024
A5 31 1 2l 630 1024
A8 16 1 16 19 1024
2048
AO0SC = 500 1 250 330
MPE(‘G)| — | 1100 1 ~500 ~1000 2048

= All numbers refer to one of the two available sections only

configurable to allow up to 8 frequency sections (one for each analogue section) per IF input, with
channel separations ranging from 16 kHz through 1 MHz. Band-limiting filters will be switched
in for the narrow bands (less than 125 MHz) to prevent aliasing. Initially it is expected that the
DAS will be available only in the configurations given in Table 4. Eventually, however, it will
be configurable in a wide variety of bandwidth/resolution combinations, in which the analogue
sections can also be offset in frequency from one another.

The DAS is currently being completed in Dwingeloo. Delivery in Hilo is expected by fall 1991
and it should be working and available to users of the JCMT by late in the year.

3.7.2 The ‘Canadian’ acousto-optical spectrometer (AOSC)

”E_o >.Owo has a single available bandwidth of 500 MHz (see Table 4). At 230 and 345 GHz this
“ﬁciﬁ—.ﬂ to 652 and ».um km/s respectively. This imposes some restrictions on the total width
ar_onm.wb ir_n“— can vn n.a_:&_% owum.:&, .wzm has ramifications especially for extragalactic work;
i g a broad line in o<m—.—&ﬁ§ﬁm adjacent spectral windows is in principle a possibility, but

user should be aware that this can lead to unreliable results, due to baselevel and nwmv_.wmoﬁ

Uncertainties. Furthermore, the AOSC is not useful for sources in which fine velocity detail

is . 5 i :
'8 €Xpected, or projects in which small velocity differences are important. Dual polarization

ob, . 7 %
. HQMMNMJME are vwmm_ﬂ_m with the AOSC; in this mode the available bandwidth per IF channel is
f somewhat less than half the total. From 1992 he chi i
i on, the chief function of the A i
: uc”ﬂn_“q Mv to the .U>m. Russell Redman (HIA, Ottawa) has produced a nmgz&omomum“% _“
5 N >c i.oﬂE. like to know more about the AOSC; copies are available either fro ro.n—
A C in Hilo, and are available to observers at the JCMT site. ot
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cousto-optical spectrometer (MPE-AOSC)

el
has its own AOS on-board. The approximate parameters
o

etails of this type of AOS may be found in Scheider ef. qf H». this are gy,

1989).7

bservations can be made using either by position-switching or beam
8

g is not a practical method at present, because of hardware limit 4 Witching,
atl

ons.

1ing the telescope observes alternately the source and 2 nearby reference
3 position,

o ! which most inst
. effects have been eliminated. The integration time spent on a &Mm_,_wawam_
t signal

e position is a compromise between observing efficiency aud the rapidi
fs me.bbmn, v._,; is Sﬁmau.:.% 30 seconds or less. mMBn mivnwﬁwﬂhzwﬂ.ﬁ. ,Mﬁ”mw:i.ﬁw <.<Enr
servations can be obtained by specifying that several signal mvm&.nm be mmﬂm QM e
M%«Mmug“ The efficacy of this approach will depend on the level of 38?“ M_.w
f aﬂ ne &M_.vw_nu are found no.vm a problem (rarely the case), then users may i”r
3 E”orww«.«.“wp«crﬂnmﬂwﬂ.—.Mﬂﬂﬂﬂnﬂ _..vw. a suitable fraction of a wavelength between
T sult of cable flexures and will therefore not be improved

5 ﬁa”ob. B..m made using the chopping secondary mirror. In this technique, the
or is a.&cbwom ‘?_.__wzw u“n 1 Hz, and 5.:95 in the azimuth direction, although

a.ﬁ is possible) with the source in one beam. At a slower rate, typically
s, the telescope is moved by an amount equal to the chop ;noi, to c::.m
oth .v»ﬂ:” Thus a negative line signal is obtained when the moﬂnnm is in
and a positive one when it is in the signal beam. Both signal and reference

émm. onuun_..ﬁﬁonu the beamswitching method is de rigeur, since better
ons is o _“lsam‘ Generally the technique is effective for sources of small
an the beam throw — see section 2.5 for limits on this), and should

X K)/VEX B (3)

at the telescope, and in order to convert
necessary to make a further correction:

“
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3 SPECTR

flux density sensitivity in Janskys (applicable to point sources) is:

ae_.?uumﬁn
§(rms) = 15.6 X T3 (rms)/Ta

(5)

The

In these expressions, the various parameters have the following meanings:

The backend degradation factor, &-

This allows for the inherent inefficiency in the detection of si
an acousto-optical spectrometer (e.g. AOSC; see Section 3.
digital correlator, such as the DAS k = 1.15.

: gnals by the spectrometer. For

7) k = 1, whereas for a 2-bit

The total integration time, t, in seconds.

This includes the time spent on the reference position, but not telescope movement time
kend system is not integrating. At present, since equal times are spent

etc, when the backe
ou;mmmmw.&E:“L.&E.m:nm positions, only t/2 seconds are spent actually integrating on the

source position.

The noise bandwidth, B, in Hz.

This is the effective frequency resolution of each channel in the spectrometer backend. It is

not the same as the channel spacing; the normal minimum resolutions are given in Table 4;
if you intend to smooth your spectra to some greater effective channel bandwidth, it is the

latter value you should use in eqn. 3.

The system noise temperature, THy ) Kelvin.

Approximate values for the system temperatures of receivers Al and B1 are given in Table 3.
This is the effective single sideband noise temperature of the receiver taking into account
the losses in the receiver, atmosphere and telescope, and the fact that a spectral line is
observed in only one of the two sidebands. The system temperature is calculated from the

relation:
M..:\« =2X Tﬁﬂa qr H._!E i3 N.?L\—Qukt X ﬂ:n; AQV

where the factor 2 comes from the assumption (sometimes quite approximate) that the
receiver has the same equivalent noise temperature in both sidebands®. In eqn. 6:

T, is the double sideband receiver noise temperature (the n
¢ umber
builders of the receiver — see also Tables 3 and 5); e A

Tyky and Ty ate the additional noise contributions from the sky and telescope respectivel
ectively;

Tsky is the fraction of radiation transmitted by the atmo
in question. This is a strong function of frequency A“wwam_.w ”e ."Mm e
the pathlength through the atmosphere (more precisely, onm eww .w.. = mavg% e
transmission at the zenith, 7sky,zcn, is related to the optical d. el
o epth at the zenith ()
Nsky,zen = aunmuﬂliua:_ A
7)

and hence the transmission at airmass A is

: Nsky, 4 = nunmvﬁl.ﬁnn: X ;bu
For Receiver C1 (see Section 3.5), this factor is 1.0,

(8)

since both sidebands
cover the same fre.
quency range
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mately
i Nsky,Z = €XP[~Toen X sec(Z)]

practice the sky contribution i
the s ution is derived b i
i Y measuring the emission from th Ly
e sky and
s Toky = 1 — Topy [Tp;
5t 4
7 is the mean physical temperature of the atmosphere, typicall CS
' : > typically 260 K
e e f ! pe after accounting for ohmj :
S —.. e w:wm.““meonn is vo.Em re-determined, and since it is ﬂ Hnmmmm andeptlione.
5 g m_ . o. ongoing efforts. As indicated in Tabie 3 cm;mm nhrwz gl
vu_.&: = ceivers Al and B1, and 100 K for receiver E.H - - SRl
1ding to 7 = 0.89 and 0.63, respectively. s

Y 1B

measure of w. i
£8) That is, it is D?M“nmwﬂmwonnom the nOnsﬂwnm_ antenna pattern is coupled to an
o anon,nou. . :.c ono M#o radiation scattered from large ,m.:m_mm b, Mx.ﬂ_@_:m&
bling to a source of M uW o e support legs, etc. It is conventional to ﬂmMMm.oiw
uantity ‘beam anmnm.obn ”mioemr so that it can be measured by observin, :.\r:
1l hetie andisub-millimets Yy’ (1185 see also Section 2.6.1) is not as extensivel i
e astronomy®. Approximate value ely used

L, where these have been determined. s of 7., and np are given

.%ﬂ» Mrw Mﬁ” MMHB& for a given observation, one must first decide on the
L :ummﬂﬂﬂn and the rms sensitivity in Kelvins 7, (or flux

e n. e c.mnradm .womnwmw"mou factor k from the notes
! s to the total integration time, ¢, for the observation alone

pe movement, pointing, calibration and set-up of equipment).

ivities after 30 minutes’ integration.

s noise Tj(rms) in Kelvin after a total observation
papouIce, 15 minutes on a reference position), for

mission. There have been requests to provide 2
al observing runs. Unfortunately, the tabu-
b he available information has been
experience that the values listed
_that the rms noise decreases 2°
logical cases. The rms noise values
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5: Rms noise values for selected frequencies after 30 minutes’ integration

Table
Frequency Receiver | Trr | Tous Resolution T5(rms) %
(GHz) System (X) (X) (MHz) (X)
230 Al 350 960 0.33 0.08 (0.07, 0.11) | 1
270 Al 1000 | 2700 0.33 0.22 (0.19, 0.30)
330 | B2 680 | 2140 0.33 0.18 (0.16, 0.67) |1
345 B2 560 | 1720 0.33 0.14 (0.12, 0.32) | 1
461 C1 ‘ 560 | 30800 4.00 0.72 (0.41, ) 2,3
492 | 900 76000 4.00 1.79 (1.25, %) | 2,3
690 | 3000 43800 1.00 2.28 (0.97, ) 3
810 | 4000 78800 1.00 3.71 (1.43, #) 3
Notes:

=wm=:.on:m=m_nrw==n~ vOmumEoA
0 channels in the spectrum and dual-channel operation.
ns are ‘poor’.

(1) Single channel operation
(2) This assumes a total of 5
(3) A ‘* indicates that observations are impossible when conditio

and thus are critically dependent on atmospheric

conditions. The system temperatures and rms noise quoted should be achieved under ‘typical’
conditions (approximately 1.5mm of water vapour), and will rise rapidly as the weather worsens.
In parentheses, the expected values of the rms noise are given for ‘exceptional’ and ‘poor’ weather
conditions (about 0.5 and 5 mm of water vapour respectively). Although these numbers should
be taken as a guide only, it is clear immediately from this table that atmospheric conditions af-
fect receiver B2, C1 and G observations strongly, and poor conditions (as indicated by asterisks)
render work at the higher frequencies impossible. One should always have a contingency plan, in
case of uncooperative weather. Observations are almost always possible at 230 GHz.

also scale directly with system temperature,

3.10 Estimating Overheads for Spectral Line Observations

The actual elapsed time for any given observations will of course be greater, due to operational
overheads, which depend on the observing technique and hardware used. In general o
expect to spend of the order of 10-25% more time in telescope movement and software o<MM~m nMn

eads.

3.10.1 Allowing for Receiver Tuning Time

The user may find it useful to have i i
practical estimates of the ti i
each of these receivers; if frequent retuning is expected mﬁ”—: aMapE_.n& tomath st pranditune
wﬁwha for this in oaan.uwab.m the total time for the program. >um§ﬂomwﬂq, allowance should be
_”- MM%M.M Mﬂ—n ovnnw_:oﬁ““— the nﬂ@&uom frequency band, initial uewnm_”dwmv 3_”“ nmn#«:oueo& receiver
es no more 3 . i

e el M”” swm.p rowb nnnﬂm::m the receiver within nw.ﬁ M<M~MM-.<¢»OQ el
B i ity Hw—bm“m M.Euﬁou. However, installation and nM ﬂnﬂﬁ»«.n—-nw.
e f ¢ » of course, of the ord: £ nsaiom.
a particular receiver has to be planned well in hna.p:nn. It ”M%.”.HM Nﬂ% or two, so that the
e noted that the upper
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of Receiver Al correspond to
bservations requiring both high an
d ou ,&FE the same observin

e tation requirements are clearly set out in their proposals.

physically different local oscillators ¢
d low observing frequencie. o

Z S cannot yg
g day. Prospective users should therefore ensure nh_H~wrv.a
eir

2 Pointing and Calibration

W&—&&»«Bo«. with which pointing observations should be performed during an observin
o primarily on the beamwidth (frequency) in use and the type of observation bein, i
: Vo fraction of time spent in this exercise increases dramatically ai the higher A._.mM:M”M_&
& bs moﬂu will also be required more often at higher frequencies, duri table mn._dom rmm .
 conditions, and for sources at low elevations. As a rough practical g me should %mrzzn
i -20% of the total observing time to these activities at the low encies, and arosm
e higher frequencies, where UKT14 is used most of the time to : or ?w:ﬁ:m and

ime is required to switch between it and the spectral line receiv d. J

BSERVING CONTINUUM SOURCES: UKT14

I bolometer system'” provides the submillimetre continuum capability of the JCMT.
nounted at the left Nasmyth focus of the JCMT. The bolometer detector is cooled to 0.36
imped liquid *He as the primary, and liquid "He and nitrogen as secondary, coolants.
n operational times between necessary coolant replacements are 40 to 48 hours or more.

1t radiation from the antenna optical system is coupled to the detector by means of a
ertiary mirror, a cooled Fabry lens, and a parabolic horn.

e, Beamwidth and Efficiencies

detectors which can accept only a single ‘mode’ from the telescope, a bolometer
ultiple modes. At the diffraction limit both polarizations are normally received while

noise not related to the source since the source is coupled to one mode,
| is coupled to all modes. This has the effect of reducing the apparent

65mm, and this corresponds to a vogﬂr.:r of
s results in less than cv?.:.E:
ONC reduced aperture efficiencies-
; P«.ﬂ—vn—.@»ru shorter than 1100 pm, 28
)eam pattern at the higher frequencies,

23
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i Qmmm-<m<ﬁ c

9 il
¢y to which the telescope can be pointed, and the lack of accurate nn_rrnwwmn
wmannmﬂa%uawzma apertures, we do not currently recommend using wvm::na.mm oMnn_ 5
. i i libration are anticipated.
i less special efforts at cal Ciy
hotometric observations un s r _
about g mﬂ“ﬁﬂab&mm this results in an effective ‘beamwidth’ of about 15 arcsec. ow-\_ﬂw”nmra
all the E.mwﬁ._u nma.wﬁao:m on the other hand are usually made with an aperture mat _M i
oo uww&ﬁmo .m_“mm beam: in this case allowance should be made in the proposal for making
. jon-limi ) i
Em;na“.ohwboau to aid in the interpretation of the data.
maps ©

{he Jimited
m_—».onawzoﬂ

v elect a waveband of interest. Switching between filters
A E_Ev.ﬂ. nwﬁ EHW_M—W Mw«mﬁ:_wwwammn omﬁmnmmmr:,oniwa and automated. The filters have a E.Emo
(and w&__me.:m. which are described in Table 6. The 850 and 750-pm filters are specia y
o mrw_.w&azm MMS.:; stronzer telluric lines in the 800-pm window, and thus to n.o&_nm calibration
%Em“ﬂwb”ow The E.,,ﬁ :;..,,,.w ~_available ultra-wideband 1-mm filter has been retired.
unce: cf

Table 6: UKT14 Filter Band Properties and Sensitivities

Wave- | Centre | Band- | Aper- | Beam- NEFD
Filter | length | Freq. | width | ture | width Amm§5|ww~.v :
(mm) | (pm) | (GHz) (GHz) | (mm) | (arcsec) | Jy.Hz Notes
2.0 2000 150 40 65 28 2.0 (2.0, 3.0) 1
1.3 1300 233 64 65 21 0.3 (0.3, o.mv
1 1100 264 75 65 19 0.3 (0.3, 0.7)
0.85 850 | 354 30 47 16 | 0.8 (0.7, 5.0)
0.8 761 394 103 47 14 0.7 (0.5, 5.0)
0.75 730 411 28 47 14 0.9 (0.7, 5.0) 2
0.6 625 480 119 36 9 — 3
0.45 438 | 685 84 27 7 6.0 (4.0,*) | 4
0.35 345 870 249 21 6 12.0 (8.0, *) 4
Notes:

(1) At this wavelength the UKT14 optics is poorly coupled to the JCMT.

(2) Not yet commissioned fully. Values will be somewhat greater than for the
0.85-mm filter. )

(3) This filter is best avoided. It is difficult to obtain consistent calibrations,
due to deep atmospheric absorption lines in the band.

(4) A “** indicates that observations are impossible when conditions are ‘poor’.

..HmEo 6 the centre frequency is not equal to the effective frequency, since the effective frequency
influenceq by frequency-dependent variables such as the atmospheric transmission, and antenna
Y, Whereas the centre frequency is simply defined to be the average of the frequencies at
he filter response is 50% of its maximum. The filter width is the frequency interval between
*hese two 509 frequencies. The profiles of most of the filters are shown in Figure 5.

k

Sandell’s article in the March 1991 Newsl for an introduction to tical submillimetre-
- Map-making with the JCMT




et
UKT14
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800 .__.m_uc
0.35 f
200 800 gpo 1000

were not available when

servations with the continuumm

oBSERVING CONTINUUM SOURCES: UKT14

4

4.2 gensitivity and Integration Time

) is given in terms of the rms
tegrate for ¢ seconds, and
s noise will be about F/ /t. Alternatively, if you require an rms
you will have to integrate for something like (F/S)? seconds.

mate sensitivity (NEFD = noise equivalent flux density

oxi . .
dheser second integration; in other words, if you in

: Janskys for a one-
ﬂ:wm_bm_b is F, the resultant
umﬂmmaT}n% of §Jy,
pically 0.3 Jy/ sqrt(Hz) at the longer wavelengths (with the
exception of the 2mm band, which is poorly matched to S-.o ﬁamb.nwv‘ through to 10 Jy/ sqrt(Hz)
or more at the highest frequencies under good photometric conditions. In HwEm 6 _;:..oo. values
of the NEFD are given: the first is that which should be obtained under ‘good n.obm:.:oﬁu.non
a 65mm aperture (as normally used for photometry); users should use this in .Ou.o_ac.".:m ._:Bo
requirements. In parentheses, values for the ‘best’ and ‘poor’ atmospheric nObm.:uS.u.wna m:”od.
simply to indicate typical ranges obtained. At the shorter wavelengths observations are impossible
under ‘poor’ conditions; the apparent NEFD is replaced with an asterisk in such cases in Table 6.
For the purpose of writing proposals, it is appropriate to choose an NEFD corresponding to
»good” conditions, rather than "best”. On average, this ensures that your time estimates will be

The value of the NEFD ranges from ty

reasonable.

Incidentally, one might assume that one should simply integrate continously with UKT14 until
the desired signal-to-noise ratio is attained. This is not the case. The dominant contribution to
the noise in a UKT14 measurement originates from the atmosphere. It is not just the transmission
and thermal emission of the atmosphere which influences the signal/noise ratio, but the major
effect is correlated noise due to atmospheric microstructure. The degree of atmospheric instability
is reflected in the integration time beyond which the signal/noise ratio does not improve according
to gaussian statistics. Furthermore atmospheric stability does not appear to be correlated with
improved transmission, but rather the converse. Thus it is difficult to provide further guidance
to the user on the effect of differing atmospheric conditions. What is usually done to combat this
effect is combine a number of short (say 5 minutes each) measurements, rather than one longer
one, and derive the mean flux density and internal standard deviation from the set of signals.
The _mnm.nv of each integration will be judged from the atmospheric conditions at the time of the
observations.

4.3 Observing Techniques

%”“ﬂ”e_mﬂu. with d.N,H; are “w—nnom.a always performed using the chopping secondary mirror.
; o Ww D“Ma of Sw.—u are nnmmh_r& in Section 2.5 above. Its use eliminates a large proportion
,u,nmmmmsam i M esun_o.ro:u ir._or are a fact c.m life at submillimetre wavelengths. Photometry is
: S#WEH wn:.w.e&«. placing the source in ﬁ.—a signal and reference beam of the chop cycle
B M— Wv M—M_M“H_ﬂ _”_M M”H Mu”nﬁmbhﬂ is Wmanm Hz, W-:m the chop throw 60”. Generally,
: 4 e results. Maps can be made point-by-poi g

hm”—n much more efficiently uses telescope time than the monannwwﬁ.”mwﬂumﬂ—mownn“ -Mh”-?

est maps. Map data are processed with the NOD2 package (Section 6.3), iEM# rwm

,noouunow&oaseueoS.wﬁobu.~. i
B oot to v including the deconvolution of maps taken in the
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sub-mm wavelengths is extrem.

t and Hﬁﬂﬂm’u care must be taken. The Pprime nm.rvn.ﬂn-CE sourc
2 S GEH_. ) CHg—E A

pite: preferably) and Neptune can also be used, altho: i
d some imes Venus and Mars) require substantial flux no:.mn:o:m. for vhﬂw“ﬂvﬁw MM % ww::.:
i available, compact HIT regions and planetary nebulz can be used. A Emm?wﬁma - :ﬂ.mmm
blish J‘-nn of secondary calibrators. Also, a chopper-wheel calibration unit ?o““ﬂmo_sm
; two open, and one each presenting an ambient and a cold load) is vo::ﬁ“:m ”;
‘=uo in front of the UKT14 cryostat window. This is used routinely to vmq?nagwu\
htness measurements, usually ‘skydips’, from which the atmospheric :m:m:.%mmo: is %n?m&w
database of such measurements is currently being established to relate models of :_m.

phere to water vapour content. From these data it expected to be possible to provide
 measures of the sky opacity.

ely important to obtain reliable results Howeve
: r,

e is Mars, but <8Eu.

- Pointing and Overheads

pective users should ensure that sufficient time is allowed in their proposal for UKT14 obser-
or thorough pointing and focus measurements, as well as calibration (the latter is useless
 the former). It may be necessary to check both the signal and reference beams to verify
onse equality, and to check that the beam chopping is behaving as expected. A list of

ources is available, including the planets, planetary nebulz, compact HII regions, and
and continues to be improved.

continuum photometry and mapping observations, the careful observer will spend a
. amount of time in frequent calibration measurements. This time is to be added to
or 80 which should ordinarily be added to allow for telescope movement and so forth.
tronomical’ overhead will depend on the program goals, observing techniques, and
ths, and may range from about 20% extra up to 80% or more in the most extreme
ating this overhead, one may conclude that mapping programs tend to consume the
heads, while photometry of strong sources result in high overheads. Higher-frequency

7 waveplate polarimeter is available as an optional accessory
t may be used in step and integrate mode only (i.e., photometry
waveplate position angles). It can be used at 1100, 800 and
1e polarimeter have been published recently.'?. The
<1% at 800um, and ~3% at 450um. Most of the
ind blind).

is NEFD(p) = 9xNEFD/P, where
tional factor of 2 arises because one
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; THE m.Qm.Qmwm

i i 20%
i f the polarized signal from a
i ted. Thus, for example, the detection o! ] :
sation onlY _m.nmemﬂ mﬁw\o.mvm (= 100) times longer than the detection of the unpolarized
A0l iy in order to measure the Stokes’ parameters of a source,
t different angles are needed. Aside ?o.:- nr.:r
1 the problems resulting from atmospheric noise

wo—w—. it

%_awm%m UKT14 alone. In addition,
objec!

al (say, at Jeast 4) sets of photometry a
maM«H.anmnucvmmnézobm are subject also to all
polari

that afflict UKT14 measurements.

7 Continuum observations with heterodyne receivers
4.

i 13
i i ers.
tinuum observations with the heterodyne receiv
i tly no separate backend for conl ) i : s
.Hwe.o._m u“%ﬂowcm observations are usually made using the nro_uw_bmm mmrgnﬁmw“.w :mﬁ“ﬂwm_ﬁ?ma
W i However, it should be noted that heterody.
kend electronics and software. A 5 - S
GNHHW Ww“n&m:% less sensitive than UKT14 in this mode at an equivalent iwﬁ?m—m.nr. nME. :%NN,—H».
o 2._<M—. A1, in single polarization, double sideband mode, is 2-3 times less mm=m_SMW &mn % mnu
MMMM“—&nm oq= the water vapour content of the atmosphere. This need not be a disadvantage;

v i itivi Y sing receiver
articular solar obser ations do not require mﬁomn sensitivity and can be @NHHOMEQQ u g
P )

B2. .
Mapping observations are usually made in an ‘on-the-fly’ mode, nmmrmn than vo:—.«&w.vo_ﬁawpomwm
such observations, as for UKT14, the data are now sampled by a microcomputer in one o

sections after synchronous detection.

5 THE FUTURE

A number of programs are under way at the various institutes either to build uwoo.mmn 3:;551_." mOn
the JOMT or to carry out research and development intended to lead to such equipment. m,m.pn_rn_.mm
which are expected to become available to the user as a result of ﬂrmmo. programs, and which qu
be of particular interest to the potential user are described below. Projected a.wn»m for the arrival
in Hawaii and eventual availability to the user are given; it hardly need be said that these dates
can be considerably in error due to currently unforeseen technical (and onronv. problems. An
official announcement is made, normally in the Newsletter, as each becomes available for use by
the astronomical community.

5.1 Receiver A2

As indicated in Table 3, a lead-alloy SIS junction receiver (A2) should be commissioned during
semester ‘V’, The specifications call for a double-sideband receiver temperature of 100K or less
oughout a tuning range of 219 to 280 GHz. Under typical conditions one might therefore
“XPect a total system temperature of about 400K (SSB). Once A2 has completed commissjoning
he telescope early in 1992, it will likely be available on a ‘best efforts’ basis to users during
Temainder of semester ‘V’. However, specific requests for its use should not be made until jts

ty is announced in the Newsletter, and no firm values for its performance can be quoted.
stage.

back

d is under construction and is likely to be in use by the end of 1997 .
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‘interim’) is a single-channel SIS receiver for the 461/492 GHz b

mﬂmﬁbﬂ at RAL. It is expected to be commissioned at »rn\u CMT mE.”_M MMMMEMW g
rt'* indicates excellent progress and a £10% tuning range centered on 490 GHz (cf. Hw”noi
IF bandwidth is expected to be about 1 GHz. Few predictions can be made for n.rm omwv.
2 of this receiver at present, however it is likely to have a receiver temperature of ﬁrw Mamz..
ethaps 500K (DSB). As is the case for recejver A2, proposals cannot be accepted for o_.u i
il it has been commissioned, but if it were available at the time of observations Y

, pr
ccould make use of it. proposals for

SCUBA

UBA (Submillimetre Common- User Bolometer Array) is a submillimetre camera being built
the Royal Observatory Edinburgh for use on the JCMT!5. Delivery is expected around August
2. It has two arrays, each with a field of view of roughly 2.5 arcmins; one array operates at 850
760pm and the other at 450 or 350pum. In additional there will be indivi
vations at AA1.1, 1.3 and 2.0mm. All detectors will be cooled to about 0.1 K by a He/'He
ion refrigerator. The instrument will be mounted on the left-hand Nasmyth platform of the
currently occupied by the UKT14 bolometer system. Because the detectors (131 in all)
be much more (~ 10 times) sensitive than those in UKT14, SCUBA will be able to acquire
ata thousands of times faster than UKT14, and will consolidate the position of the JCMT as the
world’s premier submm continuum telescope. The first prototype bolometric detectors have been
nufactured to the necessary specifications, and production versions are under construction.
he transputer-based data acquisition electronics is also well advanced. Delivery to Hawaii is
ently expected to take place around the end of 1992.

ive and Export

elescope data as a matter of routine, and currently undertake to store'® ﬁ.ra
though a firm policy on access rights and lifetime for the archived material
tablished. The information is currently available to the original investigators
ot the originals) can be made on request. The JCMT stores data on-line
‘Datafile (GSD) format. The observatory can provide backup of these
. II copies on 1600 or 6250 bpi 9-track tapes (but not TK50 or
oW ITS format tapes are available upon request AZHCPO ASCII

resent; the new binary tables scheme agreed to recently in Green
. e likely to be able to offer CLASS-compatible FITS at

smit their data electronically to sites outside
nsmission this can be economical.
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7 guBMIT

ZRSPECX

i re stored on disk as the observations progress, and can be w.nnmumom :.E:M&m
=t > sing the spectral line data reduction package SPECX, written c%. mw.g ael
the A.ucmmlﬂ_, M ?moi available in version 6.0) offers a quite complete set o.m facilities mﬂw

4 HM.M«MWMW@?W baselines, and other forms of data manipulation. It is omwoa_w:x %MHM”O
w<aumw~—.mawuaw@ mwnw. The same package exists at the Hilo headquarters, and users are i
at handll

ility at the conclusion of their observing run. SPECX is available also on the

E%WMMWM N_M_quwnn__ﬂ for off-line data analysis in the U.K. Other facilities, such as DRAWSPEC
STA

i lena
G i lle) and PCPOPS (from Ron Maddalena,
i by Harvey Liszt at NRAO, Charlottesvi : :
{ MNMDMMMMWWQMrV Mnm being developed for use on PC-compatibles. We plan to install CLASS
N

and IRAF for those who may need them.

6

spectral
ately by
Padman.

6.3 NOD2

Analysis of continuum map and skydip data obtained D.cB. the UKT14 bolometer ..o.om_“hca_w O_M
erformed using the NOD2 package'”. This is a subroutine library for the general Egﬂﬂ ..”.... :
M:w&c single-dish observations. The package was initially n_m<&wvm&. at ....rm wa..m._mn.n - -.:w _~ ﬂ
fiir Radioastronomie, Bonn; the version used at the JCMT and in Hilo is essentially R_msinMUM
that in use at NRAO, Kitt Peak, and has been kindly made available by Um:a_.mamnmo:. N ;
is also available on the STARLINK network. Some of the functionality of NOD2 is being absorbe;
into the STARLINK -developed FIGARO package.

7 SUBMITTING PROPOSALS

Applications for observing time on the JCMT should be submitted to nr.m Huwno_.mon the Allo-
cation of Telescope Time (PATT). The applications are considered by an E»o:qme-oam_. panel of
astronomers and judged in terms of their scientific merit. Demand exceeds w.<m.LmEo time (cur-
rently by a factor of between 2 and 3), and not all proposals can be granted time.

7.1 Application Procedure

PATT operates on a cycle of six months’ duration'®. Each year is divided into two semesters:

1 August to January 31 and 1 February to 31 July. The panel convenes twice annually in order

to allocate time for the following semester. Semesters are labelled alphabetically. Proposals are

€ code numbers of the form Mannn, where ‘M’ stands for ‘Maxwell’, “z’ will be the semester
acter, and ‘nnn’is a number.

~~2e closing dates for receipt of applications are:

31 March (for following August — January)
30 September (for following February — July)

» 1974, Astron. Astrophys. Suppl., 15, 333. Data reduced using this package should acknowledge
Y quoting this reference.

has been a one-month shift in the ter pattern to date the AAT. To effect this change
Will cover only 5 months (September 1991 to January 1992).
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 of the JCMT necessarily consists of (i) a completed ap
nﬂ«mou‘non the observations proposed (one page of the for
f e App. ication form (PATT 3) is appended to this docume
 the best of your ability, and with the maximum clarity;
better chance of success than one sloppily presented.
for Guidance ..." (which is also appended to original
obtained from the PATT), which can be consulted in ¢

E.Fw:o: form anq (if)
m _.m Provided for this)
nt. It is to your advant, .
a wmonma.vnmvmamm Proposa]
There is a pamphlet (PATT
copies of this document
. ases of doubt,

l application forms (note: ten copies of each!) should be sent to:

age
y Or

The Executive Secretary
Panel for the Allocation of Telescope Time

Science and Engineering Research Council
Polaris House

North Star Avenue
Swindon SN2 1ET
United Kingdom

ngs to Note
ditional remarks concerning applications for telescope time should be made:

ause of the shift structure of the schedule at the J CMT, safety concerns and the need
to vehicle movements as efficient as possible, observers should request an integral
number of 8-hour shifts (evening and/or morning) in their time estimate. Shifts cannot
.m_m etween two programs, unless of course the same investigators are involved in
ograms. The current shifts are 1730-0130 (evening) and 0130-0930 (morning) HST.
rs be careful to specify in their proposal if one or other shift is preferred,

hether both are equally usable. Item (8) on the form should contain
ote that the sidereal time interval is also required (item 11). Observers
of the possibility of extended operating hours, and ‘flexible scheduling’
nd in the Newsletter'?.

list of principal targets; in order for the PATT and local
onflicts with other programs, it is recommended that all

_contingency plan, in the form of e.g., gonrm._.
the program. For low declination sources, this
ed dates given in Item (5) are permitted

ving programs, it is strongly
ram (item 7) in the event of equipment
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7

nconsiderate weather conditions); such a program preferably should be submitted

Jure (or i
M”__aa approved by, the PATT.
tl
ienti . In making this case, a
i d on the PATT form for the scientific case U
A entire oss > nmmm_.vamocogm in mind. PATT-5 tells you some of them. In addition, the

i houl FEy s :
0»,. aﬁﬂwmﬁm wwm of course good science and technical feasibility. It is hoped that if there
basic require

ns regarding the latter, this document will have helped. In respect of the former,

gy N._.._ MMMM «Tips for your JCMT Proposal”, by Lorne Avery and John EmnbaonAﬁs&c&:}
one Mg

Geptember 1987).-

aumber

ATT is also quite strict about the format of the scientific case wnmmmnﬁmm with the Ew‘%.m,
g t rules are that the text should not cover more than one side of A4 (or 8 x 10”)
o .Hw.mvn.ah:mmni t, singly spaced. The typeface should be no more than 12 characters per
w.%nn imo uﬁ.nnr mvﬂ,_wigca of 6 lines per inch (i.e., normal typewriter spacing). TgX and
E_nH# Amovﬂmmvshmo appears to be acceptable. However, avoid ever-decreasing font sizes and overly-
me%:.:am memm“ photo-reduction is also a no-no!

Two further pages may be added to the scientific justification if desired; the first %.hmromm mrMM._uM
contain technical justifications only, and the second diagrams and references. s appr .
serves to reduce eye- and nerve-strain on the part of _d».mnomm.mzm assessors, who J”Nomn% nmnﬂ
many proposals. Further material (such as preprints; three copies of each) may be ai m. o_—“. wm
education of the referee(s) and assessors, if desired, but given the pressure of the refereeing tasks
this may not benefit your case; better to be succinct.

Additional copies of the PATT application form and “Notes for Guidance .” are available from
the Hawaii Telescopes Unit at the Royal Observatory Edinburgh, the .uo:%: Astronomy Centre
in Hilo, or from PATT at SERC in Swindon (addresses below). In Canada forms may also be
obtained from:

JCMT Unit

Herzberg Institute of Astrophysics

100 Sussex Drive

Ottawa

Ontario K1A 0R6

(Tel: 613-993-6060; Telex 053-3715 nrc ott)

2nd in The Netherlands from:

NFRA

Radiosterrenwacht Dwingeloo

7990 AA Dwingeloo

(Tel: 05219-7244; Telex 42043 srzm nl)

fiques Canadiens qui préferent présenter leur application au PATT en Frangais doivent la faire
B eau du Directeur, I’Institut d’Astrophysique Herzberg, 100 Prom. Sussex, Ottawa, Ontario K1A

du semestre voulu. L’application seras traduite & l'anglais et les deux versions seront ensuite
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i ..wv g ong-Term Proposals
wm.,c wﬁm 5
/1th one exception (other than
L1 your proposal arrivin i
? 1 over from one semester to the next; unsucc T

ustification. The one exception is that a

)> Proposals wj
essful proposals should be .,mEWﬂ%SMM_SJM
1

proposal may request long-term status; tim,
H e

‘ 2 5&30:@_2-85».

5 e inued su

oposal merit this kind of status; the case is judged by two 8?“” ua.w Only certain
S opposed to

usual one). If i i
il ) the proposal is not considered to merit long-term status, it is th
y en treated

in the normal wa;
in the nc y for regular pro, 5
S eriicaters. proposals. Only one long-term proposal has been active in recent

2 User-supplied equipment

posals w. i i i

i n—d”n“—“ﬂ:wﬂnn M”n _Ewnw.:wrMb of user-supplied equipment will be considered on a basis
separ mmissioned equipment; anyone contemplati g
first contact the JCMT Director (Richard Wade) for further &macmﬂmws_uw i

i T

.3 Canadian Service Observing

d on_.unnmano .59.! apply for service observing. This is an experimental program the con-
1 of which is likely to depend on demand. In semester ‘T’ two shifts were allocated

= than four hours) may be requested, in order to e.g. complete an existing data set,
ome crucial data, or test an hypothesis. The observations will be carried out by HIA

the JCMT electronic listserver; additional information can be obtained by contacting
Paul Feldman directly. To get on the listserver mailing list contact Russell Redman

ants are informed of the allocation made to them by the Executive Secretary,
escope time is carried out in Hawaii. As far as possible this is arranged

ferred dates indicated in the application. It is necessary, however,
 instrument changes in the interests of efficiency and limiting
ent. Changes in preferred dates may be taken into account if
ociate Director for the JOMT (Richard Wade) or Graeme Watt
eeting. Where conflicts arise, attempts should be made

nic mail.

jons are communicated to the successful applicants
total, about three months after the sub-
cipal Investigator to provide the necessary

[ING PROPOSALS 2

- syBMIT

tion t0 his/her collaborators. At this time you will be reminded of the need to provide the
: alth certification for work at altitude, and of the regulations for the use of Observatory
rth. Principal Investigators must inform the Associate Director for the JCMT
nna DeLorm at the Joint Astronomy Centre in Hawaii of the names of observers and
rrival at least 3 weeks before the run. Because of limited space in the Observatory
an three observers can be accommodated on the

(at Hale Pohaku) usually not more th
t any one time. There are also safety limits which require the presence of at least two

f a shift is to be longer than 14 hours.

jaform®

he
ar’
pecess: W o fo

the
dormitory
—-—o:bnwmd al 2
Eﬁnamgonm 1
cﬁcnaomu?_ applicants will be
should consider re-submission o

informed of the reasons for the rejection of their proposal, and
f a revised proposal if it is feasible with the equipment available.

74 A Disclaimer

ined equipment which should be commissioned and in service on the tele-
scope during the coming semester and offers a forward look for new facilities which are planned in
the relatively near term (see Section 5 above). Because of the uncertainties involved, no promises
are intended to be implied thereby, and proposals requesting the use of facilities which are unavail-
able by the time of the PATT meeting most likely will have to be resubmitted. Time lost due to
weather, receiver or telescope malfunction is rarely compensated for (and even then only for time
lost arising from problems which could have been prevented) because of the stringent constraints
on available telescope time; a new proposal for further observations should be submitted at the

proper time to the PATT.

This document has outl

7.5 Final Remarks

When scheduling observing time on the telescope the object of the Observatory is to achieve as
uma._._«. as practically possible the scientific program approved by PATT. It is important to recog-
nize that observing time is awarded for specific programmes and does not ‘belong’ to applicants
to use as they wish. Because of the considerable potential for conflict with the programs of other
users, substitutions or additional observations must be cleared with the JOMT Director.

Wwoag— m”:nnomumﬁ program will have the services of a support scientist (although not necessarily at
.- escope) and a telescope operator throughout the allotted time, and every effort will be made
uroEMna that the best possible results are achieved. Once granted time, the principal investigator
S, ensure that as much has been done in the éwv..om preparations for the program as possible;
o Eo—.w are m:no.ﬁmmmm to contact their support scientist at this point. Except in cases where
g,nﬂawuone scientist or telescope operator is a co-investigator, the JCMT staff do not undertake
Y out absentee (service) observing, or provide data reduction services. In-house JCMT
Anhs often be persuaded to adopt co-investigator status however. It is strongly suggested that
ed users plan to arrive at least one day early in order to discuss their project with their
ed u.ﬁvvo:« scientist and other local experts. In addition, it is often useful to remain after
: m.nne._bm session to provide feedback to local staff, and perhaps even give an informal talk at
Int Astronomy Centre.

.v,vﬂ.wﬁoum have recently been demonstrated to be viable with the JCMT; it is possible
Observer possessing a VT series or Tektronix-emulating terminal to remotely log in to the
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drop’ on the operations and dat i
; ata reduction. Thijs system d
e telescope, but it opens up the possibility for the active and ..mMMm .
make it to the telescope site or Ha .

¢ waii. It is stil]
observing team to be present on site howe e

sar
Ver. ¥

Telephone 808-961 3756 or 808-935 5207

(Hilo)

808-935 7606/9911 (Hale Pohaku)

808-935 0852 AmrE:E.S
Fax 808-961 6516

808-935 5493 (summit)
] Electronic mail {userid}@jach. . havaii.eau (InterNet)
ed as local contact persons above may be reached at the above address. So
the @Woanou of the Joint Astronomy Centre (Dr. M.G. Smith; mgs), the As-
tor for the JCOMT (Dr. R. Wade; wade), the JOMT support group (Drs. F. Baas
mc), W.R.F. Dent (dent)

; » W.D. Duncan (william), P. Friberg (friberg),
G. Sandell (sandell), and G.D. Watt (gdw, PATT technical secretary)),

ersonnel. For electronic mail, replace {userid} by the user identification of
0 contact; usernames are given in parentheses with each name.

Telephone (0)31-668-8100
Fax (0)31-668-8264
Electronic mail {userid}@uk.ac.roe.starlink (JANet)

reached by electronic mail. Personnel at the JCMT
ics can be reached at {userid}@hiaras.hia.nrc.ca

a
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$ - cipal applicant: . &
o vw.,_.ﬂm_uﬂ.ﬁ g Title Initials N
== L J i
r\l\l\l\‘l\‘ ..........
e SO S Department L CEEE Post .. ..
Institution ...
incil if different)
@) Pprincipal observer (if
i) 9 Y
L
(state institution)
Collaborators (s : o
J YIN
J Y/N
Telephone & Ext. |
ephone xt.
_ ivl Principal contact: L Siujas i Telep
Add L _J  Fax (B open _
L ) Telex \ e
1 £. Mail L B
3 TITLE OF INVESTIGATION (12 WORDS MAXIMUM] L
e
. Il Galacuc & [ | Extragalactic [ Other
4 SCIENTIFIC CATEGORY [ ] Solar System [ Stellar  [] Gatactic & Sl
5. LONG TERM STATUS: Y/N
If yes total number of useful nights/weeks needed to complete programme
HIGH FREQUENCY: Y/N
ABSTRACT OF PROPOSED OBSERVATIONS
ABSTRACT OF BACK UP PROGRAMME FOR POOR OBSERVING CONDITIONS
i
. ASFM OF OBSERVING TIME, INSTRUMENTS ETC FOR THIS SEMESTER ]
own iistrument, not previously used on telescope, attach a concise description on a separate Dage
Frontend (see Observing Frequencies Sources _
users manual) (molecule/transition) |
*
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v_._ﬁb._,_oz,vaCﬁZ._Ozm ’

2 D AP ) =
i  RELATE o7 applications over |ast 4 semesters (include unsuccessful applications) z
st} Unewigin 4 PATT 2 :
e SEioth Relate ht Comments
(km's) Ty Notes i R ; e Ref Request Allocated Clear nights
S . Year
mn-s«m.n.
IME REQUESTED
== 3 Receiver(s) ..., Bt
ackend
Freq resolution T
_— otal number T y
otal ¢ g . il
(MHz) ogﬁ __% Title and reference of all publications (incl. preprints) over last 4 semesters which have resulted from PATT time.
Bt rheads) (i) Title
iy

Receiver .

E Total number of Total time (hrs)
(mJy) spatial points (incl overheads)

— e ey

(i) Other publications relevant to this application

14 (il Are the observations primarily for a student research training programme? YES/NO
¢ If YES, state a)  Name of student(s) ....... e ity o e s
b) Project title(s) ........... S e s e S e

c) SERC studentship nofs) (UK only) . ..... ...........

(i) Are the observations associated with a current research grant? YES/NO

f YES, state 3l Name of prinCIPaliinVesStIGaton - «v:t sy simisio s wnrieieis s o5 e 7o s as ey

b) Grant number . .......... A S e et S e e R A

esC! satelli thi icate experience of intended observers who have not previously used this telescope
the s.fuﬂ.na.vaw,ﬁi_.ﬁm for this or

YES/NO

Funding Source

No. of nights Reason (data reduction, etc.) SERC/NRC/ASTRON:OTHER

remote observations etc.)




. c_.xom_wﬁ_oz (UK observers only)
AL bt
read the ‘Notes for Guidance’ relating to applications to the Panel for the Allocation of Telescope Time and
2 d1s made. understand that all participants may be required to sign a form of indemnity before being permitted
pment. We are not bound by any contrary conditions governing the proposed investigation including |
d in respect of ownership and use of research resuits and patents.

Date

‘We haV
f an awa’

e the equ!
wov..ﬂu:o:m 10 third parties INcurre

Signature

principal Applicant

principal Observer

Head of >nu=nm:..,m
Omom:-:m::mm.mz_wzami

Administrative Authority
(State position held]

SUBMISSION OF APPLICATIONS

eted application form and scientific case for support, together with EIGHT copies

The original typed copy of the compl
Id be despatched to reach the council by the

of each and at least THREE copies of any supplementary material, shou
appropriate closing date (see below) and should be addressed to:-
The Executive Secretary,
Panel for the Allocation of Telescope Time,
Science and Engineering Research Council,
Polaris House, North Star Avenue.
SWINDON SN2 1€T U.K.

CLOSING DATES
SEMESTER: August-January Applications must be received on or before: 31 March

February-Jul
Ak 30 September

T0 BE COMPLETED BY THE APPLICANT
INVESTIGATOR(S) DEPT(S)/ SHORT TITLE OF COMMENTS AND NO. OF SHIFTS (8 HOURSI

INSTITUTION(S)/T&S INVESTIGATIONS SCHEDULING PREF.
REQUIREMENT REQUESTED MINIMUM

——

SCIENCE AND ENGINEERING R

SN Pt ESEARCH COUNCIL
NORTH STAR AVENUE,

SWINDON SN2 1ET

We acknowledge receipt of your application form
dated please quote
reference / / in future
correspondence.
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JCMT- :
SCIENCE AND ENGINEERING mem>w.02 OOCZOF
Panel for the Allocation of Telescope Time (PATT)
Millimetre and Submillimetre

GUIDANCE on the completion of the application form (PATT 3) for
e James Clerk Maxwell Telescope.

NOTES FOR

observing time on th

PATT is responsible for :..o allocation of
Telescope (JCMT) in Hawaii.

observing time on the James Clerk Maxwell

of facilides may change; any changes will be announced

time to time the availability :
e tter both of which are available from this office.

in Protostar and the PATT Newsle

APPLICATIONS FOR OBSERVING TIME

PATT, which is an advisory body to the SERC’s Astronomy and Planetary Science Board,
is composed of working astronomers, mainly from academic institutions but with some
government establishment representative, who are appointed for a period of 3 years. There
are also certain members appointed by the Netherlands Canada and Ireland. Staff astronomers
from the Royal Greenwich Observatory, Royal Observatory Edinburgh and Anglo-Australian
Observatory are routinely present at each meeting to advise on allocating and scheduling on

the JCMT and other SERC supported telescopes.

In awarding time PATT looks primarily at the scientific merit and timeliness of the
proposals, having regard both to their feasibility and, where appropriate, to the record of the
proposers in making use of previous allocations.

.—..>.3. meets every six months, in January and July, and divides into four Time
Allocation Groups (TAGs) which allocate time on their respective telescope(s) AAT, ING
UKIRT and James Clerk Maxwell Telescope (JCMT). ;

Applications must be made on the official PATT application form for th v
M_aomnov.o (PATT 2 or PATT 3) and will be accepted any aaovn_.i:w the six 50:5“ WMM..»H
o closing date for each semester. These closing dates are shown below and are the latest
. »“”.m Wwhen applications for that semester will be considered by PATT. Applicants, and in

vo,u_on_.._wﬂ overseas applicants, are R?.Woa to post their applications in sufficient nBo‘no meet
e tes, __uSm.w regard to any particular local postal problems. Applications received after
i€ relevant closing date will be held over to the next PATT meeting. :

Semester Closing dat
March - August 31 Oﬁocn_.o

September - February 30 April




COMPLETION OF THE APPLICATION FORM

A separate application form must be c
I ompleted for each observi
telescope, even if the same programme is proposed. P cach
Section 1: Applicants should indica i
Sec 2 1 te the semester in which the ire
indicated by letters consecutively, e.g. September 89 - mncapéwomaaucpmwscﬂmﬂwmas_n; are
Section 2: Should identif; inci i ,
: Sho y as the Principal Applicant (PA) a single indivi

a w—w.”n »mv%:n”:o: should be someone who satisfies the noa::msm Mmz%cw_mx
m w_.mwh.u v. = a Bo.m.”vﬂ of the permanent staff of an educational or research institytj
H ellow. e PA, the nominated "principal contact” or the principal ob 2T o
e nossﬁoa.aw Em office and assessors as necessary during consideration oﬂ 90 L

e electronic mail address together with the normal address details must _una wﬂmw%wo?

€d 1n

section 2(iv). Those applicants thought likely to participate in the observing run should b
2 e

a.g:moa. as a general E_.o no more than two applicants (excluding inexperienc

The PA i
C research

Section 3: The brief title (12 words maximum

investigation, ) should clearly identify the specific proposed

Wn%:o: k>vv=n§zwammxoano:_&owaSnwagnmn category into which their proposal
s.

Section 5: Applicants should indicate whether or not they wish their proposal to be considered
g for long term status, ie. is the programme one which is likely to require time over several
semesters and if so how many useful nights/weeks will be needed to complete the programme.

High frequency status i.e. greater than 450GHz should also be indicated. A full
back-up programme must be presented with such a proposal, which can be carried out in
conditions which prevent high frequency observing.

Section 6: This enables applicants to provide a short aowonvnos of their intended research;
this should be a distillation of the essential features of the scientific case for support, which
should be given in full at paragraph 17.

Section 7: Investigators are required to give a short abstract of an alternative programme
~ which they would propose to carry out should poor observing conditions or other unexpected
_problems make it impossible to run the main programme.

‘Applicants should also complete the sections on preferred dates and impossible nights
vi Every effort will be made by schedulers to meet these preferences but =M
can be given. It is imperative that all impossible nights in the semester are ._E_N
ven. For this purpose an impossible night is one which is .mmqoaoa.nm_ y
ching and other similar commitments do not count as impossible nights.

i ienti for support must
rincipal targets referred to in the scientific case PP

9: Details of the p

tion
Wmua_ga& here. . st
i i i tegories.
: i hould give a detailed breakdown o.». their request ca
Section 1 >vv”mnwcbm5w_; mrom_a contact the Astronomer-in-Charge well in advance of the

é_“._mroﬂomﬂw 1o determine the compatibility of the instrument and telescope.
PATT m

Section 11: Observing de
the telescope-

tails should be given including any request for scientific support at

12: Applicants must list all other applications for o.cmo_.iam time on other
m\mwaEam for the same or similar programmes in the coming semester w.sa :.MESS
Imultaneous observations are requested. It is not sufficient to write "Known

Section

telescope
whether or not § :
to PATT" in this section.

i s licants should list (on a separate page if necessary) their mmn:nm:o:m which
wwwoh_cmw?wwvmo PATT for any of the previous four semesters .Ea which relate to ﬁo
present proposal. Include all successful and unsuccessful applications which =.._<o_<2._ the
present Principal Applicant as Principal Applicant or as a named collaborator. Give a :2. of
all publications arising (first author and reference) based on usage of PATT telescopes during
the same interval which include the present Principal Applicant as an author. In this case,
list the papers irrespective of whether or not they are B_m:&. to the present mv.v:om:o:. Other
publications relevant to the present proposal should also be listed, but distinguished from those
based on PATT-allocated time.

Section 14: Applicants should indicate whether the observations are primarily for a student
research training programme and give the relevant details as requested. SERC research grant
funds are not awarded in support of SERC students. For such students, support should be
sought from SERC Studentship Section using form S102 in addition to the PATT form.
Support will normally only be provided for those SERC research students who have been
identified clearly on the PATT application form. Other research students should apply to
their funding body for support. If the observations are associated with a current research
grant, details of this should also be given (including the reference number).

mnn:o_.. 15: Details of experience should be given here for anyone identified in Section 2 as
4 possible observer who has not used the telescope in question.

.m?.:.o: 16: Details of all anticipated expenditure should be given and the funding source
identified. Note that PATT funds cannot be used to purchase data storage tapes.

.mon:os 17: This section should contain the scientific justification of the proposed investigation
“mw.ﬁaﬁa cﬁnmnn._x. i::.:_ the maximum of the one side of A4 provided. One separate side
L Paper containing .me«wim and/or references may be attached to the application form
e 928%. If the wn_g:dn ._cm:mnusoz exceeds one page, only the first page will be copied
E.o&moaw:o_. .mc::n_. information mco.: as preprints and supplementary material may be
SERC »:%5 will O.Zﬁ< be Ewan w<.B_mEo to referees and assessors at the discretion of
e only provided mcmmn_.oa copies (at least 3) are supplied. The information provided

sufficiently self-contained to enable PATT to assess the scientific merit of the
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Proposal without reference to other material. It should include a de

ams of the research, the org i j
methods or techniques, %E_om_. i e ogon_.

Authorisation: All application fi i
ri 3 orms must be authorised by the appropriate universi i
authorities before they can be accepted for consideration by _u>.3..v The w:..ﬂww_“w%““n“___m_n

signifies acceptance that observers be i i i
R i :n_ww required to sign a form of Indemnity before they

Summary Slip: All applicants are i i

ma : required to complete the summary slip on the title of the;
application and the number of shifts sought. A space is allowed for comments and mormahmn_m
preferences.  Applicants are also required to fill in the acknowledgement slip which will

:o_.Bw:%conoegoacwgoommnoi.:iqnnma. dicate th: icati
ey e . y! Indicate that the application form has

OTHER POINTS TO NOTE

a. Principal Applicants: The Science and Engineering Research Council requires that all
holders of SERC Research Grants should be permanent members of the staff of UK
universities and similar educational establishments or SERC Research Fellows. The PA on
a UK proposal must fulfil these requirements and thus be able to hold the relevant research
grant to cover the costs associated with take up of the award of observing time. Where a
student is the principal author of a proposal his supervisor should be named on the application
form as PA. If observing time is allocated by PATT the PA will be sent an ’eight point
questionnaire’ in respect of funding required to undertake the observing programme.

b. Resident Staff: At many of the SERC telescope sites resident staff may be available to
collaborate and assist in observing programmes. Allowance should be made no_,.e; in
assessing the numbers of UK observers to be supported by mmxo. Only the minimum
necessary number of observers should be included in any application.

: iri ing changes 10
osed Programmes: Any requests or enquiries about q.:mws.w c
o O—_»o-“mnme”MBﬂH“.ﬂw »_uv_.o<ma by PATT which arise before the observing trip mro.:ﬁ cn_
WM_MWMW& mo the Executive Secretary, PATT, and not to the w>._¢~.50=ﬁm§w=. or _”mz,ﬁ—wz
Panel. If the investigators have already Bd<oa. at the observing site,
Wwﬂﬂmﬂ.ow.mwmm %_g it is the responsibility of the Astronomer-in-Charge to decide whether

or not the changes are permissible.

COMPLETED /

application

completed r
MM. ooua_ and at least THREE ¢

sent 10t
The Executive mwﬂdi«. vw_.o_ o
Science and Engineering Research (
Polaris House, North Star Avenue,
SWINDON, Wiltshire SN2 IET, UK.

APPLICATIONS FOR TIME ON

considers requests from UK university based pers
M:ﬂﬂmwcmwanno. to take up time awarded on non-SERC tele
such support should be made on ».o_..B RG2, or, in the case o
$102 and must be sent to the Executive m.onRBQ. PATT (R
(5102) at the same time that application is made to the non
scientific case submitted to the non-SERC telescope should accom
explanation of the travel and subsistence funds requested should

PATTV/IJSI



