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PACS Spectrometer AORs
CHOP/NOD Pointed or Mapping

LINE SCAN
and
RANGE SCAN AORS

Phil Appleton

apple@ipac.caltech.edu

Dario Fadda will cover Unchopped Mode observations in Line and
Range scan modes
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Spectrometer effective spectral resolution
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You can only select in

any one AOR either the

2" or 3" order paired with
15t order
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Accessible
in range/SED
mode

You can observe the same line 10 times (10 repetitions) or 5 different lines x 2 repetitions,
or as many repetition-lines not exceeding 10 total per AOR. To repeat the whole sequence
you can add more cycles. Note that calibration block is run at beginning or AOR.
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PACS SPECTROSCOPY OPTIONS

LINE SCAN RANGE SCAN
Pointed Mapping (Raster) Pointed Mapping (Raster)
Chop/Nod
Chop/Nod : :
Chop/Nod (bright line) 82222 Noga(.b”ght iine)
Unchopped PP

Unchopped (bright line) THIS TALK Unchopped (bright line)

- page 5
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Designing Spectroscopic AORs for PACS
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THERE ARE TWO KINDS OF “OBSERVATION” type for PACS SPECTROMETER

® HerschelSpot File Edit Targets JeLEz1i 0 Tools Images Lines Overlays Options Wir
M MO Herschel Observatic  HIFI Single Point... version

| HIFI Mapping...
~AR=RISCRIS ER BN _ HIFI Spectral Scan...

PACS Photomete

PACS Line Spectroscopy... |
Astrono PACS Range Spectroscopy... W13

Label Target Position  Type T G ‘mation Duration  Stat |On | E

SPIRE Photometer...
SPIRE Spectrometer...

SPIRE PACS Parallel Mode... LINE OR RANGE
SPECTROSCOPY ?

- page 6
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Line Range

* If your single line in resolved (broad)
(SMALL RANGE SCAN)

* If you are unsure of the redshift by more
e If your single line in unresolved (narrow) than the width or a normal scan

(see Table 6.3 of the PACS OM for details)
* If you know the observed line center

accurately within ~ 0.35-1.8 microns * If you have closely space multiple lines
depending on the order observed *(SMALL RANGE SCAN)

*If you want to perform an SED-type scan
*(SED or LARGE RANGE SCAN=very expensive)

- page 7
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PACS Line Spectroscopy

PSpecL-0000

LINE SPECTROSCOPY EXAMPLE
1. Select which order combo you want

TIP: If you want to make a ratio map
between two lines in different orders

its best to have them in the same AOR
because this will minimize pointing
differences between the two line “maps”

Lets select [NII]205, and [OIlI1]88 and [NII]121

The ratio of [NIl] provides a low-density ISM
discriminator in Far-IR astronomy—but
[NII]205 is weak in general—will require more
integration

¥ [70-220] microns (2nd + 1st orders)
[51-73] and [103-220] microns (3rd + 1st orders) A

Line Wavelengt... Redshifted... Line Flux Line Flux... Continuu... Line Width Line Widt.\ Line Repeti...

Add Line Manually Add Line From Database Maodify Line

’V Redshift (z) 0.000000

{ Set the Observing Modes {

THIS WOULD MEAN 1% and 2" order
]
[70-220] option as in example
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PACS Line Spectroscopy

Unique AOR Label: PSpeclL-0000 2- NOW add the Iines
either manually

Target: NGC 4631 Type: Fixed Single
Position: 12h42m08.01s,+32d32m29.4s or from database
&) &) Add lines to the Observation Request .
( Mew Targ Pilg”l_ ‘_hrla:me ;I'Ir:lnsditlicin Wa\.'.e_ledr]gtd..‘. Line Width ) Selecid : .e .One at a tl me.

IDEFAULT O 3P1-3P2 63.185 1 =]
|DEFAULT O 3P1-3P0 88.356 1 v

Numbe :DEFALILT o 3P2-3P1 51.814 1 U -

DEFAULT NI 3P2-3P1 121.8 1 O he .

IDEFAULT NI 2P3/2-2... 57.33 1 O a we W[// add th["ee
|DEFAULT  OH 32102-2... 119.44 1 O v

YYou can add transitions and modify spectral line attributes via the H5pot Line
Manager facility: HSpot Menu -> Lines -> Manage Lines

- \ -
Wavelength ranges ? | Cancel ) L OK

Selection of waveler

PACS Line

Lime Id Wavelengt... Redshifted... Line Flux Line Flusx /.

itor
Continuu...  Line Width Line Widt... | Line Repati...

click to add line

" P v [ f \ Madife | ina i
{ Add Line Manually L Add Line Frofn Database 9 Modify Line Delete Line

Redshift selection

Unit | Redshift (2) + | Value 0.000000

Observing Mode Settings HiFi ICC }'EAcsf (( sgf)RE

Modding, grating scan or mapping cycles
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PACS Line Spectroscopy

Unigue AOR Label: PSpecL-0000

Target: NGC 4631 Type: Fixed Single
Position: 12h42m08.01s,+32d32m29.4s

New Target | | Modify Target... | | Target List...

3. Now set the expected line flux in W/m”2

if known and initial guess as number of repetitions
on each line

MNumber of visible stars for the target:None Specified

Wavelength Settings

Selection of wavelength ranges

Wavelength ranges | [70-220] microns (2nd + 1st orders) "

This is done by double-left-mouse
clicking on line row

Line Id Wavelengt... Redshifted g/ Line Flux...Ngontinuu...  Line Width .. Line Repeti...

NIl 3P1-...205.300  205.30 10A-18... 1.00
NIl 3P2-...121.800 121.80 10A4-18... 1.00
Oll3PL.. 88.356 T — 00 Line Id Wavelengt... Redshifted... Line Flux Line Flux... Continuw... LineWidth  Line Widt... Line Repati...
NIl 3P2-...121.800 121.80 0.00 10A-18... 0.00 1.00 km/s 1
O 3P1L... 88.356 88.36 0.00 10~-18... 0.00 1.00 kmjs 1
([ Add Line Manually | [ Add Line From Database ) Modify Line Delete Line
Redshift selection 000 Update a line
; . Spectral line parameters
Unit | Redshift (z) + | Value 0.000000

Line ID N Il 3P1-3P0

Observing Mode SE_!ttingS_ ) Wavelength Settings 205.300 Other n putS are
Nodding, grating scan or mapping cycles
| possible but not
To control the absolute sensitivity consider Line flux 0.00

. . [ a |
Source type, chopping and unchopped scan ] Line flux unit 10A-18 W/mA2 v
adjusting the number of integration cycles. |
! g g & Continuum flux density (mJy) 0.00 esse ntla

Number of cycles 1

Set the Observing Modes |

Observation Est... ) [ Add Comments... ) [ AOR Visibility ) Line width unit | km/s +1
Line width (FWHM) 1.00
m [ Cancel ) ( oK ) Line repetition factor

Line repetition 1

The relative line strength (fraction of on-source time per
line) can be set by the line repetition factor for each line.

e . ) . f = L

ﬁ_-__ Note: the sum of line repetition factors affects the Cc Soaiin - / -3

= esa on-source time per integration cycle. ’EAC . ( SP RE
- o .

[ Cancel ) P09

- page 10
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Because the [NII]205 is
likely weak, we give it more

Line Id Wavelengt... Redshifted... Line Flux Line Flux... Continuu... Line Width Line Widt... Lina-fremesi i H
or18. [0.00  [LOD s repetitions—we will come b_ack
N1I3P2-..121.800 12424  90.00  10A-18.. 0.00 1.00 to this in a moment as this is

O lll 3P1... 88.356 90.12 80.00 10A4-18... 0.00 1.00 a gueSS for now

sum of this column cannot > 10

{ ¥ Redshift (2) :
g Radial velocity (km/s) B8
4. Next add redshift (per line)

{ _ or radial velocity

5. Now click to select observing mode

- page 11
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Ubserving Modes

Observing Mode Settings

Choose one of the modes below.

[ None selected

Observing e selection
(*) Chopping/nodding

() Chopping/nodding (bright ling

() Unchopped grating scan
() Unchopped grating scan (bright lines)

Observing mode parameters
Chopper throw Chopper avoidance angle

Angle from {degrees) (.00

\:,; Medium

Off position

RA offset (arcmins)

Dec offset (arcmins) 0.00

RA (degrees)

Dec (degrees)

NASA Herschel
Science Center Q

Obs Mode allows choices
within chop/nod or
unchopped context

pointed or raster map
Chopper throw is also
selected (1.5 (S), 3 (M) and
6 (L) arcmin)

If you can’t chop off source
use Unchopped.

OK )

s A
L Cancel y

MIRLICC wgpgl  (Cdtke
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SINGLE POINTED CHOP/NOD

Chop/Nod involves a
series of rapid chopping

ot 77777 atNod B, followed by a
50.12 GROUN™ 4 telescope move which _places
50.10 S 1 the target_ n the opposite
008 Nod B\/hrow 7 chop position (Nod A) followed
50:06 E by a series of new chops

Q .

[ S0 4 Averaging the result of
o Chopper < the chop-differencing should
- 1 remove temperature variations
o A = in the “off chop” positions
49.96 :%E%:ie: _;
o L iii ol mcdw 4 This does not work perfectly

&) L
=
a
W L
&)

26610  266.15 26620  266.25  266.30 5 for PACS because of distortions
RA In the chopper geometry

HiFi ICC

- page 13
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Chopped distortion on Large Throw

Spactrometar FOV Tingarpein
LARRARE ERAREEEEL

13
~WTTTTT T TR TR TR T E T T RARAASRARS REAREREES

W e e %0 % Only the central few

s e G _ pixels are properly aligned

* for largest (LARGE) chopped
(4 o o o ¢ ° throw. Best to use small or

E . . e e s medium throw if possible.

Figure 4.6. Spectrometer field of view for blue (circles) and red (squares) spa:

chopper 0 position

chopper “+" position : i best NOT to use POINTED
mode, but a fully sample

mapping mode.

- page 14
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Typical AOR observing three lines in two Nod positions

Nod

START
observation

On-target slew R MNodding “A" position R slew_rh Nodding “B” position -
Calib. Line1 x 1 Line2 x 1 Line3 x 2 Line1 x 1 Line2 x 1 Line3d x 2 —
93 sec 192 sec 192 sec 344 sec 192 sec 192 sec 344 sec
/\= grating up-down scan Repeat N times (number of cycles)
1623 sec
. END
L ... move to next raster position observation
Pointing layout example of a nodding
and repeat 3x2 raster observation:

The Spectrometer “scans” by moving the grating up and down over pre-selected
Intervals. At each point in the grating scan 16 spectral pixels sample the
spectrum during a read-out, then the grating is moved a step and the whole-thing
IS repeated. A standard “Line scan” usually consists of between 43 and 48 grating
steps and the grating scans UP and DOWN once per “scan repetition”

For a range scan, many more than 43 steps are executed to scan over a much
larger range. For SED mode the entire blue or red filter band is sampled

- page 15
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Observing Modes

Observing Mode Settings

Choose one of the modes below.

I None selected = Pointed

ointed with dither | Mapping ]

Observing mode selection

(*) Chopping/nodding

wavelenqg

() Unchopped grating scan

() Unchopped grating scan (bright lines)

Observing mode parameters
Chopper throw -Chopper avoidance angle

et (arcmins) (.00

"':" Small Angle from (degrees) 0.00
() Medium
O [ Angle to (degrees) 0.00
Raster Map Off position
Map reference frame Type
RA offs
Raster point step (arcsefonds) . Dec off

Raster line step (arcsfconds)
Orientation angle (d=grees)
Mumber of raster polnts per line

Number of raster lines

CHOICE OF
RASTER MAP

| STEP SIZE IS IMPORTANT

IN MAPPING

Do not use defaults!

- page 16

NASA Herschel
Science Center Q

You can request
a raster map of
your source

Consult the Pacs
Observer Manual
for the best mapping
strategy

Note the same
mapping strategy

Is applied to all

lines in same AOR
--allows for ratio maps

VISUALIZE your map
IN HSpot

RbICC Spnpl (Todike
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Optimizing Mapping Strategy

..' LR .
o.a; Sakfa¥ omtie % L 8 e L athe e
[ Tl . *
s l=..‘l=| o®: af e & o G e e g ale iR e w8
LI LIPS
SCalhstapatar 0 d Y g wm mgtpliggsete & @
: | .:.-‘& .‘_ S0 o o & o s W W gWig e g
l. .: I. o .. )
L
I".. . -. .... ...............
» e 9"
P T Wy i sEseproas s oo
Qb LIPSO L] °.J' ---------
. - L - L
'.. . I... .-' . o -.
. g 4% *
basdaloslgn g e o« Tl g e ee T
.:.”' '.:: * .
.e ® e B g " ag®%®e s o
.'.
. s .
e fe

LARGE EXTENDED SOURCE USE: 16" point step/14.5” line step BLUE
24" point step/22” line step RED

FULLY SAMPLED MAP (expensive) 3" x 3" BLUE (3 x 3 raster)
But exploits full resolution on almost 45" x 4.5" RED (2 x 2 raster)
point sources

MIRLICC wgpgl  (Cdtke

- page 17




Raster Map

Map reference frame

Raster point step (arcseconds)  16.0

Raster line step (arcseconds) 14.5

Crientation angle (degrees) 0.0

Number of raster points per line 3

Number of raster lines 3

- page 18
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Off
Typ
RA

Dec
R

Dec

« NASA Herschel Science
— enter

NASA Herschel
Science Center Q

This 3 x 3 map provides small map of nucleus
of this galaxy but chopper angle depends
on time of year since it depend on telescope roll angle

HiFi-jc¢ PACg (@eetre
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PACS Line Spectroscopy

NASA Herschel
Science Center Q

Unigue AOR Label: PSpeclL-0000

Optimizing the time on each line (Time estimator)
HSpot calculates the line rms for a given set of line repetitions
and cycles —User can play with the parameters to get the best

performance

Wavelength Settings

Selecti f length — — . . .
Slection of wavelengii ranges o L) PACS Time Estimation

am

Wavelength ranges | [70-220] microns (2nd + 1st orders)

PACS Line Editor Instrument performance summary
Line Id Wavelengt... Redshifted... Line Flux Line Flux... Continuu... | Line Width Line Widt. .. Line Repeti. ..
N I3P1-..205.300 209.41  9.00 10A-18... 0.00 1.00 kmis 8 Time Estimation Breakdown
Ml 3P2-...121.800 124.24 90.00 10A-18... 0.00 1.00 km/s 1
O Il 3P1... 88.356 90.12 80.00 10A-18... 0.00 1.00 kmj/s 1 On-source time (s) 31176
Calibration time (s) 130
[ Add Line Manually ) [ Add Line From Database ) Modify Line Delete Line Instrument and observation overhead (5) 3009

Redshift selection

Unit | Redshift (2) 2 WValue 0.020000 servatory overhead (s) 180

Observing Mode Settings Total time (s) 34365

MNodding, gratin

Source type, chopping and unchopped scan o7 cycles 1— : PACS Time Estimator Mess ages
[ Set the Observing Modes | b "

or mapping cycles

To control the absolute sensitivity consider
adjusting the number of integration cycles.

Done

| Observation Est... JJ | Add Comments... | [ AOR Visibility )

® [ Cancel ) ( oK

RbICC Spnpl (Todike
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PACS Time Estimation

Instrument performance summary

Time Estimation Breakdown
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SpecLine summary

N II 3P1-3P0: 209.41 [pm]:

« FWHM at current wavelength: 141.5 [km/s] or 0,099 [gm]

On-source time (s) 31176

& Continuum RMS : 616 [mly]
& Continuum 5/N: 0.00
& Line RMS: 3.77E- 18 [w/m2]

Calibration time (s) 130

& Line 5/N: 2.39

Instrument and observation overhead (s) 3009

& Total duration ( SRC+EEF+PACS overheads): 26424 [sec]
# SRC+REF (no overheads): 24768 [sec]

Observatory overhead (s) 180 /(II 11 3P1-3P0: 90.12 [pm]:
Total time (s) a FWHM at current wavelength: 120.4 [km/s] or 0,036 [pm]
& Continuum RMS : 415 [mly]
{ » Continuum S/N: 0.00
v & Line RMS: 5.70E-158 [w/m2]
P— & Line S/N: 14.04
. Done ) & Total duration { SRC+EEF4PACS overheads): 3690 [sec]

clicking on this gives
more details including S/N estimation
for your set of lines, repetitions

- page 20

# SRC+REF (no overheads): 3312 [sec]
N II 3P2-3P1: 124.24 [jm]:

# FWHM at current wavelength: 287.7 [km/s] or 0119 [pm]
& Continuum RMS : 127 [mly]

& Continuum S/N: 0.00

& Line RMS: 2.80E-18 [w/m2]

& Line 5/N: 32.11

& Total duration (SRC+REF+PACS overheads): 3636 [sec]
& SREC+REF (no overheads): 3096 [sec]

HiFijcc @PAC§ (Cspire
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PACS Line Spectroscopy

PSpeclL-0000

Modly Targer

[70=220] microns (2nd + 1st orders)

Add Line Manually Add Line From Database ) { Modify Line } [ Delete Line _

" Redshift (z) 0.020000

{ { 2 )

AOR visoiy

NASA Herschel
Science Center Q

The final rms and S/N you get

will depend on a balance of

line repetition blocks and

the total number of cycles of these
blocks you choose. You can
increase the total time by
requesting more set of data in

the cycle window... this will

hugely increase your AOR time
which cannot go beyond18 hrs

lteratively adjusting these
variables can allow you to
get the best S/N for your set
of lines in a given AOR.
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Range Scan

e User can specify the range of the scan
e Useful for known broad or multiple lines

e Special version is SED mode where Blue/Red
or Green Red bands scanned

e Range Scan is only mode that allows
exploitation of extended second order

l I 1 B T T T T '\\ T ]
1 -

09|

- page 22
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Lets consider two examples

CASE 1: SMALL RANGE OVER from 78.2 to 79.8 (as in example in previous slide)
Only a little more expensive than standard line scan*
CASE 2: SED SCAN OVER FULL PACS BAND

Very expensive even for the recommended 2 repetitions

*PITFALL: CHECK THE NUMBER OFSTEPS EXECUTED BY THE GRATING IN THE
SMALL RANGE IS LARGER THAN43-48 (the number of steps executed in a
normal line scan). This info is in the time estimator dialog box

- page 23
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Small Range Scan Example

0 0 PACS Range Spectroscopy

Unigue AOR Label: PSpecR-0000

Target: NGC 4631 Type: Fixed Single
Position: 12h42m08.01s,+32d32m29.4s 1. Choose Range Obs.

NewTarget ) ( ModifyTarger )  ( Targetlist. ) 2. Enter Target
3. Select range filter set
appropriate for range
4. Choose blue and
. red edge of scan by
Range mode | Range scan in [70-105] and [102-220] microns (2nd + 1st orders) ON/OFF Selector  Undefined 3 /selecting ADD RANG E

Number of visible stars for the target:None Specified

Wavelength Settings

Range scan or SED mode Unchopped grating scan purpose

PACS Range Editor

Range ID Blue Edge (um) Red Edge (um) | Reference wav... Line Flux Line Flux... Continuum... Line Width
Range 1 78.20 79.80 78.60 100.00 10A-18 W...0.00

e | 5. Choose sampling

e of grating -High not Nyquist
for small range to match
equivalent line scan mode)

[ Add Range Modify Range

e Settings

MNodding, grating scan or mapping cycles

Repetiton 1 6. Proceed as before

Instrument Settings

Sampling parameters

R R~ yquist-sampling he \_Setthe Observing Modes To control the absolute sensitivity consi .
adjusting the nu ; ion cycles. to set up p0|nted or
] |
. AT SR
(" Observation Est._ ) Aok Visibity ) mapping mode

@ [ Cancel ) ( 0K
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Excercise for Workshop
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e Create 2 AORs. Target : QUASAR 3C 273 20x107-18 W/m”2 in
[O1]A63.185 and 50x107-18 W/M”2 [CIl] A157.74
redshift = 0.158

1)Standard C/N line scan of these lines in single
pointing mode with small chopper throw to
get S/N > 6.5 in each line

2)Small range scan covering 2 microns around
each line. High sampling rate

- page 25
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NOW OVER TO DARIO TO EXPLAIN
UNCHOPPED MODE

- page 26
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3c273

Herschel Observation Planning Tool - OT2 Call Phase 1 version

July 22 2011 NHSC Mini-workshop

r— ..5'/:’{)'?'5("{? Butron: Centre the Image at point
| Any &

B4 3c273 Poss,l Blue

-PSpecR-0000

s X B o8 6

=
-PSpecl-0000

s X B @@
g

rBase Image

L L A e

[ /@ Observations il 3€273 POSS1 Blue |

- page 27

Target: 3C273 Type: Fixed Single Total Duration (hrs): 4.7




\ NASA Herschel Science
Scenter

NASA Herschel
Science Center Q

@ July 22 2011 NHSC Mini-workshop

Some considerations in
Range-scan mode

1) Choice of filter combinations

Range scan allows user to observe with the 2"d order far into the blue.
(Extended Second order). This is not available in line scan mode.

Wavelehgth Settings

Range scan or SED mode Unchopped grating scan purpose

Range mode Range scan in [51-73] and [102—i4ﬁ] microns (2nd+1st orders) . ' ON/OFF Selector Undefined 5

PACS Range Editor

Range ID Blue Edge (pm) Red Edge (pm) | Reference wav... | Line Flux Line Flux... Continuum... | Line Width Line Width... Range Repet...
iange 1 69.00 73.00 70.00 100.00 10A-18 W...0.00 0.00 km/s 1

r o . o
. Add Range | [ Modify Range | ( Delete Range |

ey N [ Py o oy e ") PO D T IR [ o N .

- page 28 '@Sa HiFi ICC ..PACS (C sprE




July 22 2011 NHSC Mini-workshop

nhsc
NASA Herschel Science 2
S=Center

NASA Herschel
Science Center

©

2. Sanity Check that your range is really
larger than a normal line scan in time estimator

& Number of readouts per ramp: 32
& Number of subramps/ramp: |

& Fitting algorithm: {

& Integration capacitor: ()

Blue channel

This is the number of steps made by
the grating to scan over your line.
It far exceeds the maximum of 43-48
steps you get in normal line scan.

& Number of readouts per ramp: 32
& Number of subramps/ramp: |

= Fitting algorithm: {

@ [ntegration capacitor: (I

Info for range 69.0/73.0 [pm]

& PointReq: Point source (nodding)

& OBCP : RangeSpec

# Wave from-to 69.0-73.0 [pum]

& Free! Your data will include wavelengths between 138.00 a

& Grat Order/StepSize/NbSteps 23/188/305
 NbSRC_REF: 2 times \
a Spatial redundancy only for SmallSrc: | time(s)

& Number ramps/platean (after synch): 2
& Integration time/plateau: (.38 [sec]
a NbUpDn/NbMNods/NbRepeat: 2/2/1

@ Integration time per spectral and/or spatial resolution element:: 30 [secl

IS JUSTIFIED!!

YOUR CHOICE OF RANGE SCAN

P

& Wave fmm-rﬂ ﬁ'é.ni' 0-73.0 [pm]

® Grat Order/StepSize/NbSteps 23/18€/305 )

& Free! Your data will include wawel

- Nh’ERC REF 2 tlmea

ey [ i I R,

| I I

......

/

@ Feature seen 36.7 times (due to spatial or wavelength redundancy)

& [ntegration time used to estimate RMS: 110.1 [sec]
& Global SRC/REF exposure: 1220/1220) [sec]

AOT, PointMode and Nodding info
PACS AOT: PacsRangeSpec

Pointing mode: Point source (nodding) with | nod cycles

MIRLICC wgpgl  (Cdtke
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3. As with normal line scan, in small range scan mode, up to 10 ranges are

allowable with 1 repetition.
In SED Mode, only one SED scan is allowed per AOR.

Unlike line-scan, there is no redshift calculator—so if you are searching for
a line you will need to calculate the observed wavelengths that you want to
search over. More than one set of ranges is possible within one AOR. These are

specified as separate ranges.

Warning: The step size of the grating is optimized for the “primary” target line.
Any “secondary” (i.e. for free) spectrum you may get in parallel may not have
the optimal sampling because it is fixed by the primary step size.

HiFi-jc¢ PACg (@eetre
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FULL SED Range Scan

VWaAVEITIIYLIT 2Ty s

Range scan or SED mode U
Range mode SED BZ2B + long R1 : 70 - 105 um + 140 - 220 um T] ON
Range scan in [51-73] and [102-220] microns (3rd + 1st orders) '
Range scan in [51-73] and [102-146] microns (2nd+ 15t orders) T‘
18D Blug

-
SED B2A 4 short R1:51 - 73 um + 102 - 146 um i
SED B3A + long R1 : 47 - 73um + 140 - 219um M

{ Add Range :j . Modify Range m_ .| Delete Range

To perform a full SED you will need to create 2 AORs.

SED B2B +long R1 (70-106 and 140-220 obtained together in same scan)

+ SEB B2A + short R1 (51-73 and 102-146 obtained together in same scan)
alternatively you can obtain a higher res (3" order) scan in blue but get a shorter
range in red (SED B3A + long R1) CLICK ON ADD RANGE after selection of SED

range. I

The two AORs should be concatenated to ensure the run successively.
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