Getting your science!

Tips and advice for setting up Namakanui MSBs in
the JCMTOT with the current non-functional LO2#0




Acronyms used

e ACSIS: the Auto-Correlation Spectrometer and Imaging System
e DMC: Down converter module - a maximum of 4 DCMs are fed from the same IF.
Namakanui has 4 IF outputs (4 for ‘U‘T at 230 GHz and 4 for ‘Aweoweo at 350 GHz),
while there are 32 DCMs and correlator cards.
e LO: Local Oscillator (4.5-6.8GHz for Namakanui)
e LO2:second Local Oscillator used in ACSIS to down convert signal to the range
2-3GHz.
o There are two LO2’s: one working in the 6-8 GHz range, the other working in
the 8-10GHz range.
o Itisthe 8-10GHz synthesiser on the LO2s spectral region xxxxx that is broken.
e NUOL: Namakanui pixels are labeled using the following naming convention:
Instrument-insert-polarization-sideband e.g. Namakanui - "U'G - PO - LSB (NUOL)



| HARP/ACSIS on the JCMT 1033
ACSIS:
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submillimetre spectral imaging system on the James ;’Xﬁ"p = ~ Ay ALC {>_r
Clerk Maxwell Telescope By Buckle et al. 2009  — pe —-—<___ % | X =)
“Ablock diagram showing the IF signal path from the | DOM#2 250MHz total power
switching network (SWN) is given in Fig. 15. The input IF from g ' cuh
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https://www.eaocbservatory.org/jcmt Figure 15. ACSIS overall system hardware block diagram. Only one of the 32 Down Convertor Sampler subsections is shown. The signal path is described
[instrumentation/heterodyne/acsis/ in the text.
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of each DCM to 930 and 220MHz” : :
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https://www.eaocbservatory.org/jcmt Figure 15. ACSIS overall system hardware block diagram. Only one of the 32 Down Convertor Sampler subsections is shown. The signal path is described
[instrumentation/heterodyne/acsis/ in the text.
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ACSIS: Broken Synthesiser 1ssue pril/May 2021)

e ACSISisthe backend spectrometer used by HARP and Namakanui’s "U’0 and
"Aweoweo.
e Right now there is a broken synthesiser on one of the LO2’'s LO2#0. This means that
there is a limitation on the IF that can be fed into LO2#0.
e For LO2#2 the system can only handle:
o anlF <5.5GHz (with a bandwidth of 1000MHz)
o oranlF <5.375GHz (with a bandwidth of 250MH2z)
e Asof April 30th 2021 the Observatory has shifted the order in which the LO2s are
used in ACSIS.
o There-ordering will mean that Namakanui users that are only using a single
standard (250MHz or 1000MHz) spectral region in their MSBs are OK.



Namakanui




ACSIS: example diagram
for NUOL

|F Slgnal e.g. from NUOL

IF for ACSIS can range between ~3.3-7.5GHz, best noise
performance for ‘U‘d is with an IF of 6GHz

The JCMT Translator now switches the order in which it assigns wiring Order of LO2 usage
file entries - using the order: LO2#2, LO2#3, LO2#0 and LO2#1.
Broken Synthesiser IF Signal IF Signal
IF Signal IF Signal IF Signal IF Signal | DCM4
LO2-0 LO2-1 LO2-2 The LO2’s enable LO2-3
us to down convert
the signal further.
LO2#1 can be
used as we wish. LO2#2 and
But... with 6-8 GHz  6-8 GHz an
LO2#0 we must @
be careful at the N

LO2#3 can be
higher frequency

@ used as we

\ \\\ ,’, N WiSh.

end \\\ \\\\ //,/ \\\

\i

8-10 GHz 2GHz- 2.5GHz- 2GHz-

*a <
2.5GHz- 8-10GHz 8-10GHz  )GHgz- 2.5GHz- 2GHz- 2.5GHz- 8-10 GHz
LO2 is synthesiser is selected based on the input IF to provide an

output in the range 2-3GHz (1000MHz mode) or 2.5-2.75GHz
(250MHz mode)




ACSIS: Broken Synthesiser 1ssue (april/May 2021)

_ICMT Heterodynn

The |

ACSIS will use the LO2’s in the following

Front End Confi

is confi d with this c

order #2,3,0,1. o
Sp. Regions:;; 1 iz '”3 14| Special Configs: ~ None
The number in parentheses after the e e

Front End Summary
Low limit (GH2): 221
High limit (GHz):{264
I—Bandwidths
1000.0 (2) 3

1000.0 2) %

bandwidth denotes the number of LOZS\
used in each spectral region set up. In this

p

v| Default tuning velocity to target radial velocity

Definition = radio Frame LSRK
example: 1000.0 (2) all four LO2s are
< 2-1 < 230.538 GHz A((epﬂ
used - Sky freq. 230.538000 CHz Show Frequency Edsmd Hide Frequency Edimd
quency Configuration
Region Species Trans. Centre Freq. BW res overlap channels
0 co 2-1 230.5 6.0E9 1.0E9 488 0.0 2048
/ 1 No Line No Line 230.038 5.5E9 1.0E9 488 0.0 2048
LO2#2, LO2#3 used with an IF of 6GHz ®0 editohont end = Uu
Subsystems LsB Line IF aw Res (kH2) USB
CO 2-1 2305380 5 059 1000. 0 (2) 488 |
. No Line Nol.me 230038.0 1000. 488 i ,”L,,,J
LO2#0, LO2#1 used with an IF of 5.5GHz emission fines | [ L TTCTIICAO, 1O, IJI ol Illlll l L1 e oot 1 X 1Y
219.0E9 221 0E9 223 OE9 225 0E9 227 059 229.0E9 231.0E9
TRx LSB
1.0-
. Atm. Tra... :’/M—J\M/
For notes on the ACSIS system see: HARP/ACSIS: a submillimetre spectral rsneq"""""""""
imaging system on the James Clerk Maxwell Telescope By Buckle et al. 2009 21000 22100 223069 22500 227069 22906 231069

Lo



https://ui.adsabs.harvard.edu/abs/2009MNRAS.399.1026B/abstract
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ACSIS: Broken Synthesiser 1ssue (april/May 2021)

JCMT Heterodyne

ACSIS will use the LO2’s in the following order o emsumion™= == oo
#2 3 0 1 Front End: : i: ::.:Nw :i:P & ‘ :‘?l:hllink((cr:z)i:’m:
’ ’ ’ Sp. Regbns:iﬁ‘ Special Configs: None < Ba;‘s::)d:‘;) o
Mode: ssb () dsb () 2sh| 1000.0 2) <
In this example LO2#0 - is set with an IF of Sdeant: [© b s b :
5.5GHz and so passes the requirement that
th e I F . v Default tuning velocity to target radial velocity
Velocity looi Definition radio < Frame LSRK %
<5 5GH . h b . f 1000 co 3 2-1 <l 230538 GHz Accept
. ' Z Wlt a andWIdth O MHZ Sky freq. 230.538000 CHz Show Frequency Edsmd Hide FrequencyEdimd
e <5.375GHz with a bandwidth of 260MHz  sreasene contouatin
/ I S S 1 M O T
LO2#2, LO2#3 used for Spectral Region O LXS F i

editor: front end = Uu
Subsystems LsB Line IF BW Res (kH2) usg

CO 2-1 2305380 5059 1000.0 (2) 488 H\ |
No Line Nol.me 230038.0

1000.0 (2) 488 |
LO2#0, LO2#1 used for Spectral Region 1 emission fines | [ L TTCTIICAO, 1O, IJI OO0 PO TP o o 1 IJ]] lIJ l\l ...
219.0E9 221 0E9 223 OE9 225.0E9 227.0E9 229 0E9 231.0E9
TRx LSB
lﬁW—J\M/
Atm. Tra... =
For notes on the ACSIS system see: HARP/ACSIS: a submillimetre spectral rsrreq"""""""""
imaging system on the James Clerk Maxwell Telescope By Buckle et al. 2009 219.069 221069 223.02) 225069 227062 225069 231069

Lo
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ACSIS: Example 1 - 1 spectral region

Example 1: CO @ 230.538GHz IF 6

e 1 spectral region

e 1 bandwidth @1000MHz

e 1 region with resolution 488kHz
e 1 region with 2048 channels

In this example two LO2s (LO2#2 and
LOS#3) are being “chained” together
to get the high resolution of 448kHz.
This is denoted by: 1000.0 (2).

-JCMT Heterodyne

The Heterodyne instrument is configured with this component.
Front End Confi r Front End Summary
[ Ouw N A oen ~ A3m N A3 Low limit (GHz): 221
Front End: B - B High limit (GHz):264
WB WD HARP
5 - Bandwidths
Sp. Regions: @1 (2 (13 (4 1 Special Configs: =~ None 1000.0 2)
Mode: ‘ ssb dsb @) 2sb ‘ <
Sideband: ‘ ~ best ush © isb v
Freq y Setup
Default tuning velocity to target radial velocity
Velocity |0.0 Definition radio Frame LSRK
co 2-1 230.538 GHz Accept]
Sky freq. 230.538000 GHz Show Frequency Editoj Hide Frequency Ednod
Frequency Configuration
Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
0 co 2-1 230.538 6.0E9 1.0E9 488 0.0 2048




Example 1: CO @ 230.538GHz IF 6

IF Signal

=

/

IF Signal

IF Signal

LO2-0

In this instance user does not
need to be concerned about
the broken ACSIS synthesiser

LO2-1

2.5GHz-
2.75GHz

8-10 GHz

IF Signal

When in chain mode two LO2s are used for the first
1000MHz backend. As no other spectral region is used
LO2#0 and LO2#1 are unused.

e.g. from NUOL

IF Signal

IF Signal IF Signal

LO2-2 LO2-3

N
\
\ Ay
\ N
\
\
\
\

4
2.5GHz- 8-10 GHz
2.75GHz

2GHz-
3GHz

8-10 GHz 2GHz-

3GHz

2.5GHz-
2.75GHz




ACSIS: Example 2 - 2 spectral regions

Example 2: CO @ 230.538GHz IF 6

2 spectral regions

2 bandwidths @1000MHz

2 regions with resolution 488kHz
2 regions with 2048 channels

In this example we use all four LO2s.
LO2#2, LO2#3 for spectral region 0.
LO2#0, LO2#1 for spectral region 1.

Users will need to use the frequency editor to ensure
the spectral region 1 is set with an IF <5.5GHz (when
combined with a backend of 1000MHz) or an IF
<5.375GHz (with a backend of 250MHz).

JCMT Heterodyne-

I'he Heterodyne instrument is configured with this component.
Front End Configuration

Front End Summary

A == N Low limit (GH2): 221
weoweo A3m A3

Front End: High limit (GHz):264

W8 wD HARP
— = — Bandwidths

Sp. Regions: 11 (e12 (13 [ 14| Special Configs: None 10000 2) 2

Mode: ssb dsb (@) 2sb | 1000.0 2) <
Sideband: e best ush Isb :

Freq y Setup

v| Default tuning velocity to target radial velocity
Velocity 0.0 Definition  radio $ Frame LSRK e
co e 2-1 | 230.538 GHz A((epg

Sky freq. 230.538000 CHz Show Frequency Editor} Hide Frequency Editod
Frequency Configuration

Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels ‘
0 co 2-1 230.538 6.0E9 1.0E9 488 0.0 2048
i1 No Line No Line 230.038 5.5E9 1.0E9 488 0.0 2048




Example 2: CO @ 230.538GHz IF 6

IF Signal

LO2-0

8-10 GHz

IF Signal IF Signal

In this instance the user must select
and IF <5.5GHz when combined with a
backend of 1000MHz and an IF
<5.375GHz with a backend of 250MHz
in the second spectral region backend
set up (Het set up: Region 1 - as zero
based logic).

2.5GHz-
2.75GHz

When in chain mode spectral regions 0 and 1 are used for

IF S|gna| eg.fromNUOL 40 first 1000MHz backend and spectral region 2 and 3 in

chain mode are used for the second 1000MHz backend.
Both obtain high resolution from using two sets of LO2s.

IF Signal

LO2-1

IF Signal

2GHz- 2.5GHz-
3GHz 2.75GHz

IF Signal

4
2.5GHz- 8-10 GHz
2.75GHz




ACSIS: Example 3 - 3 spectral regions

Example 3: CO @ 230.538GHz IF 6

3 spectral regions

3 bandwidths @1000MHz

1 region with resolution 488kHz
2 regions with resolution 997kHz
1 region with 2048 channels

2 regions with 1024 channels

In this example we have four LO2s being used
across three spectral regions. Initially two LO2s
are used together to give the high 448kHz
resolution. The other two spectral regions use a
single LO2 each (note the lower resolution).

Users will need to use the frequency editor to ensure the /

second spectral region an IF <5.5GHz (when combined
with a backend of 1000MHz) or an IF <5.375GHz (with a
backend of 250MHz).

-JCMT Heterodyne

The Heterodyne instrument is configured with this component.

rFront End Configuration

Front End Summary

Low limit (GHz): 221

° Uu Aweoweo 1 A3m A3
Front End: ) i High limit (GHz):264
WB HARP
> Bandwidths
Sp.Regions: 1 (12 @3 4| Special Configs:  None 10000 ) B
Mode: ssb dsb @) 2sb 1000.0 (1)
Sideband: best usb © b [ 1000.0.¢1}
Frequency Setup
Default tuning velocity to target radial velocity
Velocity [0.0 Definition radio Frame LSRK o
co 2-1 230.538 GHz Accept]

Sky freq. 230.538000 CHz Show Freguency Edito[l Hide Frequency Editor]
- Frequency Configuration

‘ Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
o £a 21 230.838 £.0EQ 1.0EQ AR% 2.0 2048

}1 co 2-1 230.538 6.0E9 1.0E9 977 0.0 1024

2 co 2-1 230.538 6.0E9 1.0E9 977 0.0 1024




Example 3: CO @ 230.538GHz IF 6

IF Signal

IF Signal

e.g. from NUOL

IF Signal

IF Signal

In this instance the user must
select and IF <5.5GHz when
combined with a backend of
1000MHz and an IF
<5.375GHz with a backend of
250MHz in spectral region 1
(Het set up spectral regions
use zero based logic).

2.5GHz-
2.75GHz

When in chain mode LO2#2 and LO2#2 are used for the

first 1000MHz backend then LO2#0 is used for a second

1000MHz backend and LO2#1 is used for a third

1000MHz backend. Only the first spectral region obtains
high resolution.

IF Signal

IF Signal IF Signal

3GHz 2.75GHz

N
\
\ \
N Y
\
\
N
\

4
2GHz- 2.5GHz- 2.5GHz- §-10 GHz

2.75GHz




ACSIS: Example 4 - 4 spectral regions

Example 4: CO @ 230.538GHz IF 6

4 spectral regions

4 bandwidths @1000MHz

4 regions with resolution 997kHz
4 regions with 1024 channels

In this example we have four DCMs being
used. Each DCM must be used for the four
spectral regions. No chaining can occur (as
we have no spare DCMs) and so all four
spectral regions have the same lower
resolution of 977kHz.

Users will need to use the frequency editor to ensure the /

second spectral region an IF <5.5GHz (when combined
with a backend of 1000MHz) or an IF <5.375GHz (with a
backend of 250MHz).

JCMT Heterodyne

The Heterodyne instrument is configured with this component.

-Front End Configuration

Front End Summary

O uw | Aweoweo A3m A3 Low limit (GHz): IZZI
Front End: H : High limit (GH2):]264
w8 WD HARP
Bandwidths
Sp.Regions: 11 (12 ('3 @4 Special Configs:  None B 1000.0 (1) B
Mode: ssb () dsb (@) 2sb 10000 (1)
Sideband: ~ best ush O b 1000:0:(1) B
- 1000.0 (1) B
-Freq y Setup
Default tuning velocity to target radial velocity
Velocity |10.0 Definition radio < Frame LSRK
co B : B 230538 GHz Accept]
Sky freq. 230.538000 GCHz Show Frequency Edito[l Hide Frequency Editor]
- Frequency Configuration
} Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
| co 2-1 230.538 6.0E9 1.0E9 977 0.0 1024
1 co 2.1 220.528 6.0EQ 1.0EQ 077 0.0 1024
|[2 co 2-1 230.538 6.0E9 1.0E9 977 0.0 1024
B co 2-1 230.538 6.0E9 1.0E9 977 0.0 1024




Example 4: CO @ 230.538GHz IF 6 IF Signal ™™ 1000MH2 backend. Allspecel regons cbtains same
nominal resolution.
IF Signal IF Signal
2 | 3 0 |
IF Signal IF Signal IF Signal IF Signal
LO2-0 LO2-1 LO2-2

6-8 GHz >\

In this instance the user must

- select and IF <5.5GHz when
’ combined with a backend of
1000MHz and an IF

N
\
\ \
N Y
\
\
N
\

<5.375GHz with a backend of N
8-10 GHz 250MHz in the third spectral | 25GHz-  8-10GHz|| 8-10GHz  GHz- 2.5GHz- 2.5GHz- 3.10 GHz
region backend set up (Het set 2.75GHz 3GHz 2.75GHz 2.75GHz

up: Region 2 - as zero based
logic).




ACSIS: 250MHz examples in the OT

-JCMT Heterodyne JCMT Heterodyne
The F ds il is confi d with this ¢ The | ds il is configured with this
Front End Confi Front End Summary Front End Confi i Front End Summary’
° Uu ® a3t A3 Low limit (GH2): 221 | ° i ® ) A3m A3 Low limit (GH2): 221
Front End: = = High limit (GHz):|264 Front End: High limit (GHz):264
wB wp HARP wB wo HARP
Bandwidths = = == Bandwidths
Sp. Regions:l 0: 2 3 4 Special Configs: ~ None B 250.0 (2) Sp. Regions:! )1 (2 (3 @4 Special Configs: ~ None 250.0 (1) B
Mode: [ s e @ 2] s Mode: | (ssb () dsb @ zsb) 250.0 (1)
Sideband: | ) best usb O b | < Sideband: | best e O \ 250.0 (1)
4 | 250.0 (1) B
Setup Freq y Setup
Default tuning velocity to target radial velocity Default tuning velocity to target radial velocity
Velocity [0.0 Definition = radio ° Frame = LSRK < Velocity 1007 Definition | radio s Frame | LSRK s
(e B - B 230538 Ghz Accept] o B -1 230.538 GHz Accepq
Sky freq. 230.538000 CHz Show Frequency Editoj Hide Frequency Edito Sky freq. 230.538000 GHz Show Frequency Edilod Hide Frequency Ednod
r Frequency Confis i rFi y Confis
Region Species Trans. Rest. Freq. CentreFreq.  BW res overlap channels - = -
Region Species Trans. Rest. Freq. Centre Freq.  BW res overlap channels
o 0 #=l 230538 6.0 2,588 i 0.0 8192 0 o 2 230538 6.0E9 2,568 61 0.0 4096
i co 2=1 230.538 6.0E9 2.5E8 61 0.0 4096
|12 co 2=1 230.538 6.0E9 2.5E8 61 0.0 4096
3 co 2-1 230.538 6.0E9 2.5E8 61 0.0 4096

The same is true for the 250MHz (low resolution is 61kHz and 2096 channels, high resolution is
31kHz with 8192 channels). It is also possible to mix the bandwidths and IF selection. Reminder: it
is LO2#0 that will need to be set such that the IF <56.5GHz when combined with a backend of
1000MHz or an IF <5.375GHz with a backend of 250MHz.



HARP




ACSIS: example
HARP

Broken Synthesiser

IF Signal

1 L

IF Signal IF Signal

/
\ 2 1

e.g.from HARP
receptor HO4

e.g.from HARP
receptor HO5

Due to the broken synthesiser and that HARP uses the
LO2s in the way outlined all observations need to be set
with IF <5.5GHz ( for bandwidth 1000MHz) or an IF

<5.375GHz (for bandwidth 250MHz).

IF Signal

IF for ACSIS can range between
~3.3-7.5GHz, best noise performance for

=

IF Signal

IF Signal IF Signal

LO2-0

2GHz-
3GHz

2GHz-
3GHz

8-10 GHz

LO2-1 LO2-2

@ 6-8 GHz 6-8 GHz

N
N
Y
N
AN
N
\ N /’
AN N ’
A AN ’
N N 4
&
AN
N
N
4

g

.
s
v
s

=) -
2.5GHz- 8-10GHz @ 8-10 GHz 2GHz- 2.5GHz-
2.75GHz 3GHz 2.75GHz

/\ ;

HARP is with an IF of 5GHz

Order of LO2 usage
(with HARP)

IF Signal

2GHz-
3GHz

LO2-3

N
\
\ \
N Y
\
\
N
\

4
2.5GHz- 8-10 GHz
2.75GHz




ACSIS: Broken Synthesiser 1ssue (april/May 2021)

ACSIS will use the LOZ2’s in the following order
#0,1 with half of HARP receptors and #2,3 with
the other half of HARP receptors. As 5GHz is
the default IF for HARP this CO example
passes the requirement that the LO2#0 has an
IF:

e <5.5GHz with a bandwidth of 1000MHz
e <5.375GHz with a bandwidth of 250MHz

-JCMT Heterodyne

|The Heterodyne instrument is configured with this component.

Front End Configuration rFront End Summary

U | Aweoweo T A3m A3 Low limit (GH2): [325
Front End: = Z High limit (GHz):[375

w8 wD © Hare
Bandwidths
Sp. Regions: @1 (2 4 ‘ Special Configs: = None B 250.0 (2)
Mode: © ssb dsb 2sb ‘ ¢
Sideband: ‘ © best ) usb llsb v
Freq y Setup
Default tuning velocity to target radial velocity
Velocity [0.0 Definition radio < Frame LSRK <
co B :-2 345.7959899 GHz Accept]

Sky freq. 345.795990 CHz Show Frequency Edi(od Hide Frequency Editod
Frequency Configuration
Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
0 co 3-2 345.7959899 5.0E9 2.5E8 31 0.0 8192




ACSIS: Broken Synthesiser 1ssue (april/May 2021)

ACSIS will use the LOZ2’s in the following order
LO2#0, LO2#1 with half of HARP receptors
and LO2#2, LO2#3 with the other half of
HARP receptors. In this example the I[F must
be shifted for Spectral Regions 0 to:

e <5.5GHz with a bandwidth of 1000MHz
e <5.375GHz with a bandwidth of 250MHz

LO2#0 used for Spectral Region 0 on half of HARP
receptors. LO2#2 used for Spectral Region O for half of
HARP receptors.

LO2#1 used for Spectral Region 0 on half of HARP
receptors. LO2#3 used for Spectral Region 1 for half of
HARP receptors.

JCMT Heterodyne

The Heterodyne instrument is ¢

Front End Confi

figured with this comp

U
Front End:
|

Sp. Regions: (11 (e)2 3

WD

Aweoweo

4 Special Configs:

) A3m T1A3
o HARP
HARP_13C180_250x2 S

Front End Summary

| ||Low limit (GHz): 325

High limit (GHz):]375

Bandwidths
250.0 (1)

250.0 (1) <

Mode: ! ® ssb dsh
Sideband: ! "~ best " usb o Isb
y Setup
v Default tuning velocity to target radial velocity
Velocity [0.0 Definition = radio Frame LSRK
C-18-0 < 3-2 | 329.3305453 GHz /\((epfj
Sky freq. 329.330545 GHz Show Frequency Editod Hide Frequency Editor]
1 Frequency Config
|[ Region Species Trans. Rest. Freg. Centre Freq. _ BW res overlap channels |
|lo C-18-0 3=2 329.3305453 5.6070099... 2.5E8 61 0.0 4096 |
1l 13-CO 3=-2 330.5879601 4.3495951... 2.5E8 61 0.0 4096




Layout of the ACSIS System

Receiver | Nasmyth HARP Nasmyth Nasmyth ACSIS | Quad Switch | Quad Switch | DCM | DCM Sampler CM | Corr.
Cabin Switch In Recep. Switch In Switch Out In In Crate / Out Crate / ID Crate/ | Crate/Slot/ | ID | Crate/
Recep. Port Port Slot AorB Slot
A W4 G/ H06 H4 A4 4 1/1 1/5 1 1/0 1/0/B 0 1/0
1/6 2 - X CH 208 & Y 1 1/ 1
e - . - L =~ DCM  HARP  Namkanui
W2 | H/HO7 | _H2 A2 2 1/2 1/9 5 O, 1 HOO
1/10 6
A /H00 Hl1 Al 1 1/4 1/11 7 2' 3 HO1
1/12 8 | 4, 5 HO7 NUIL, NW1L, NA1
W8 F/HO5 H8 A8 8 20 275 9 6 7 HO6 NUIL. NW1IL. NA1
2/6 10 £ ! Y
C/H02 H7 A7 7 2/3 2/7 ] 8 9 HO5
2/8 12
Wé E /H04 H6 A6 6 2/2 2/9 13 10' 1 HO9
2/10 141 12,13 HO4 NU1TU, NW1U
D /HO03 HS5 AS 5 2/4 2/11 15 14 15 HO3 NU1TU. NW1U
2/12 16 4 %
BA/DA | Wi2 | J/H09 | HI2 A2 12 371 375 ] 16,17 HO2
3/6 | 1811819 H14
O/Hl4 H11 All 11 3/3 3/7 19 !
3/8 200 20,21 HOS8 NUOU, NWOU
W10 1/HO08 H10 Al0 10 3/2 3/9 21 22’ 23 H12 NUOU' NWOU
3/10 22
P/HI5 | HO A9 9 3/4 3711 x| 24,25 H10 NUOL, NWOL, NAO
3/12 24 8- 296 27 - HA13 NUOL, NWOL, NAO
BB /DB W16 K/HI0 H16 Al6 16 4/1 4/5 25
4/6 %1 28,29 HMNM
N/HI3 HI15 AlS 15 4/3 4/7 27 30' 3 H15
4/8 28
Wwi4 L/HI1 H14 Al4 14 4/2 4/9 29 4/4 2/4/A 28 8/0
4/10 30 4/5 2/5/A 29 8/1
M/HI2 H13 Al3 13 4/4 4/11 31 4/6 2/6/A 30 8/2
4/12 32 4/7 2/7/A 31 8/3




A note on “best” sideband




“Best” sideband - in the JCMTOT

The sideband for an observation to be taken in
is selected in the JCMT Heterodyne component.

Front End: 2 z
a . . = (o No —~a , R
e Best: will place line in USB or LSB for Soeegm@u 2 3 4| Specil Confgs: | None B8

the best noise performance.

e LSB: will place the line in LSB with IF
selected.

e USB: will place line in USB with IF
selected.

In the JCMTOT users can select the IF required by an
observation. It is noted that the defaults are selected
for best noise performance:

e HARP default IF = 5GHz
e Aweoweo default IF = 5GHz
e Ul default IF = 6GHz

-JCMT Heterodyne

The Heterodyne instrument is configured with this component.

Front End Configuration rFront End Summary
~ vu S e once ~ A3m ) A3 Low limit (GHz): [325
High limit (GH2):375
w8 wD © Hare
Bandwidths
250.0 )
%d\m\dsb b g
Sideband: ‘ © best ) usb " Isb v
Freq y Setup
Default tuning velocity to target radial velocity
Velocity [0.0 Definition radio < Frame LSRK <
co 3-2 345.7959899 GHz Accept]
Sky freq. 345.795990 CHz Show Frequency Edi(oj Hide Frequency Editod
Frequency Configuration
Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
0 co 3-2 345.7959899 5.0E9 2.5E8 31 0.0 8192




“Best” sideband - in the JCMTOT: Beware!

When selecting “Best” and without using the Front End default IF
one must be careful!

Example: A user selects the Special Configuration
“HARP_CO_H13CO_250x2".

The JCMTOT automatically selects “best sideband”
and the IF for the observation is reported to be set at
4.43GHz and 5.63GHz for the two lines in the
Frequency Configuration.

Beware: At these frequencies LSB is the best sideband

for use. However the IF selected is assumed to be for

USB - we can see this by inspecting the Frequency Editor.

Here we see USB selected but by looking at the

TRx line we see that the LSB has better performance.
1/2

JCMT Heterodyne
The H dyne i is ¢ d with this ¢
Front End Configuration Front End Summary
Uu Aweoweo A3m A3 Eow il {6 Hz) 25
Front End: High limit (GH2):{375
W8 wD ® ) HARP
b = Bandwidths
Sp. Regions: 11 (e 2 4 Special Configs: ~ None 250.0 (1) s
% o) ssb dsb 2b 250.0(1) T
ideb ® ) best usk Isb
Fr y Setup
Default tuning velocity to target radial velocity
Velocity |-65.0 Definition  radio < Frame = LSRK <
co < 372 T 345.7959899 GHz Accept]
Sky freq. 345.870964 GHz Show Frequency Editor] Hide Frequency Edito[l
Fre y C
Region Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
0 co a2 345.7959899 4.43E9 2.5E8 61 0.0 4096
L H-13-CO+v=04 -3 346.99854 5.63281083... 2.5E8 61 0.0 4096
® o Frequency editor: front end = HARP
Subsystems LSB Line IF BW Res (kH2) UsB
B o oo 44369 250.0 (1) B 61 it}
I - 13-Co+ v=0 4-3 34699854 |28984375E9  250.0(1) | 61 [
emisson tines [ LI FL TSROV, SO LA, R
337.0E9 338.0E9 339.0E9 340.0E9 341.0E9 342.0E9 343.0E9 344.0E9 345.0E9 345.0E9 347.0EY




“Best” sideband - in the JCMTOT: Beware!

To get the IF for the “best” (in this case the LSB) the
system mirrors the IF around the default 5GHz.

e Forthe CO linewith an IF of 4.43GHz, the IF
is -0.57GHz off from the mirror IF.
e Forthe H13CO+ line with an IF of 5.63GHz,

the IF is +0.63GHz off from the mirror IF.

The CO observation is therefore executed at an IF
of 5.57GHz in the LSB. The H13CO+ observation is
executed at an IF of 4.37GHz in the LSB.
e.g.20210717.004

Mode: ®) ssb dsb

2sb

g Ye® S

JCMT Heterodyne
The H dyne i is confi d with this ¢
Front End Configuration Front End Summary
Uu Aweoweo A3m A3 Eow il {6 Hz) 25
Front End: High limit (GH2):{375
w8 WD * | HARP
= Bandwidths
Sp. Regions: 11 (e 2 4 ‘ Special Configs: ~ None 250.0 (1)

<
250.0 (1) <

Default tuning velocity to target radial velocity

A better way?
Normally “best” is best! However when avoiding an
LO2 issue select either LSB or USB when setting up
MSBs so you have a full understanding/control of the :
set up!
2/2

TRx

Velgcity Definition = radio < Frame = LSRK 2
co < 372 T 345.7959899 GHz Accept]

Sky/freq. 345.870964 GHz Show Frequency Editor] Hide Frequency Edito[l

requeficy C

Regjén Species Trans. Rest. Freq. Centre Freq. BW res overlap channels
co a2 345.7959899 4.43E9 2.5E8 61 0.0 4096
H-13-CO+v=04 -3 346.99854 5.63281083... 2.5E8 61 0.0 4096

® o Frequency editor: front end = HARP

Subsystems LSB Line IF BW Res (kH2) UsB
_ €O 3 -2 345795.9899 4.43E9 250.0 (1) < 61 1]
I - 13-Co-v-0 4-3 34690854 |28984375E9  250.0(D) | 61 [

emisson tines [ LI FL TSROV, SO LA, R

337.0E9 338.0E9 339.0E9 340.0E9 341.0E9 342.0E9 343.0E9 344.0E9 345.0E9 346.0E9 347.0EY

107
Atm. Tra... T
0.5=

FEFreq """

325

Lo T e

R R RN RN RN RN R R RN PR R R AR RN RN RN AR R R AR R R AR AR AN R AR RR AR
337.0E9 338.0E9 339.0E9 340.0E9 341.0E9 342.0E9 343.0E9 344.0E9 345.0E9 346.0E9 347.0E9

S o e
335 365 379



https://omp.eao.hawaii.edu/cgi-bin/viewfault.pl?fault=20210717.004

